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PART ONE 

GENERAL 

CHAPTER I 

SCOPE OF MANUAL 

I. PURPOSE. a. This manual gives technical information on semipermanent 
highway and railway trestle bridges. It covers their construction from advance 
planning to actual fabrication and erection. It is designed as a source of detailed 
instructions and drawings for particular structures in the field as well as a 

reference handbook and text for training. 
b. The standard designs in this manual are intended to replace non

standard designs and reduce design work in the field to a minimum. There
fore, the manual does not discuss design methods. Where field-designed 
bridges are to be constructed, reference should be made to FM 5-10, for 

appropriate design methods. 

2. ORGANIZATION OF MANUAL. a. Text. The text covers procedure for 
selecting location, type and length of spans, and type and height of supports. 
It explains methods, of fabricating steel, of framing timber, and of erecting 
steel and timber bridges. It describes special tools and construction equip
ment used, and gives instructions for maintenance and repair of bridges. 

b. Drawings. General drawings show assembly of parts in standard units 
of construction. Detail drawings cover fabrication of steel parts and cutting 
and framing of timber parts from stock materials. General and detail draw
ings are given for special equipment that can be made in the field for erecting 

high towers and long spans. . 
c. Tables. Tables on drawings list specific materials used in each unit of 

construction. Tables in text list materials, quantities, tool and equipment re
quirements, and give time and labor estimates for different units of .construc
tion and for different combinations of construction units used in completed 

bridges. 
d. Appendix. The appendix includes guides to design of plate girders, 

information on truck- and crawler-mounted cranes, and construction equip
ment, cofferdam details for foundation repairs in water not over 10 feet 

deep, and useful tabular data. 

3. USE OF MANUAL. a. General Background. General information on the 
bridges is given in Part One. This includes general description of the bridges, 
advance planning data for staff use, design specifications and limitations, and 
information on capacities and traffic control. 

b. Planning. Three phases of planning are dismssed in different parts 
of the manual : 

(1) Advance staff planning to determine theater stockage or task force 
requirements is treated in chapter 3. 

(2) Site selection, bridge lay-out, and detailed construction plans for the 
benefit of the engineer section and commanders responsible for construction 

are discussed in chapters 6 to 9. 
(3) Erection schemes that may be used by construction officers are dealt 

with in chapter 14. 

TABLE I. Range of bridge spans, 'supports, and foundations for semipermanenJ trestle bridl!.es1 

Construction Highway bridges Railway bridges 

SPans : Timber Stringers Steel Stringers Steel Stringers 
Material ............................................................ . 
Designs for span length ....... .. ........................... . 

151, 201, 301, 401, 501 

601, 701, 801, 901 

Timber Stringers 
121, 141, 161 151, 201, 251, 301, 351 

401, 451. 501 

Intermediate pile bents and piers: 
Timber pile bents ............................................... 301 .............. ................... ............. No design3 ......... ............ ...... .... . 301 .. ....... .... ... . ............................. No design ................................ _ 
Timber pile piers5 ...... ... ...................................... Not shown2 .... ... ... ...... ... .... .... ..... 301 ........ ..... ............................... . Not shown .................................. 151 .......... .................................. . 

Steel pile bents5 . ................ .................... . ......... . . Not shown .................................. 301 ... ................ . ................ . . . .. .. . _ N ot shown .................................. 23 1 

. Steel pile piers ..................................................... Not shown .................................. 351 .......... .... ................... ........... . Not shown .................................. 231 

Timber towers: 801 .. ........................... ............... _ 801 801 ................ ............................. 801 

On spread footings ...................................... .... j ...................................... ............... . ........... .... ......................... Concrete pedestals .............................................................................................. . 
........................................................................... ..................... Timber grillage ....................................................................... ....................... _ 

On timber piling ............................................. . ..................................................... ............................................... Timber sills .................................. _ ....................... ........................................ . 
l ................................... ................................................. Concrete pedestals, not shown ................................................................................... . 

On steel piling..................................................... . ......................................................... ... Timber sills, no design; concrete pedestals, not shown .............................................................. . 

Ste~nt:;::~~ footings .......................................... } ~~lnc~~~~ .. ~~d~~~~i~ .. :::::::::::::::::::} 1 ~~c~~~·~···~~d~~~~i~···::::::::::::::::::~ 
t...L d . Steel grillage ....................... Steel grillage ......................... . 

On timber piling .........................•..... _.............. ~~o eSlgn .................................. Concrete pedestals .......... ......... No design ·······························f Concrete pedestals .................. _ 
On steel piling................................................ Concrete pedestals .......... ......... Concrete pedestals .................. _ 

Steel framed caps ............... Steel framed caps ................ _. 

Abutments with end dam: 61 4 . . . .... . _ ........•.. . ......... . _..... . ........ 61 ....................... ... ..... ................ 61 ................................................ 61 ............................................... . 
Not shown .................................. Concrete Not shown .................................. Concrete 

On spread footing .............................................. . Over 151 

151 span span 
................ Timber grillage and end dam ................................................................................................. _ .................... _ ... _... No design 

Up to Over 251 

251 span span 
On timber piles................................................... . ............... Pile bent and timber end dam ................................. _............................................................................................ Pile pier 

On steel piles ..................................................... !Not shown .· ... ··· ....... · ....... ··· ....... 1 St~l pile bent and INot shown .................................. ISt~1 pile bent and 
tImber end dam ...................... I tImber end dam ..................... . 

1 Maximum height from ground to grade is shown for the different types of support. 
I "Not shown" indicates. that this type of support is not normally used for these spans, although designs 

are prepared which could be applied. 
• "No design" indicates tbat this type of support as 'designed cannot be used for these spans. 
• Maximum height of retained fill. 
• See table XVII for height limitations on pile bents and piers. 

c. Construction. Preliminary work, details of fabrication and assembly, 
methods of erection, and erection equipment are discussed in chapters 10 to 
16. Design drawings in Part Six include necessary working drawings for 
fabrication and assembly. Tables accompanying the text give material and 
man-hour requirements. 

d. Maintenance and repair. Maintenance and repair are covered in Part 
Three. 

4. RELATED PUBLICATIONS. a. General. 
Engineer Troops ...... .. ................. ................. ........ ................ FM 5-5 
Operations of Engineer Units ..... .............. .................... ..... .. FM 5-6 
Construction and Routes of Communication .................. .. FM 5-10 

Explosives and Demolitions .................. ...... .................. ...... FM 5-25 
Reference Data ... .......... ................ ............. ........ .... ... .... ....... FM 5-35 
Rigging and Engineer Hand Tools ......... .. ........... ... ........... TM 5-225 
Carpentry .......... .. ............ ............................................... ....... TM 5-226 
Topographic Drafting .......................................................... TM 5-230 
Surveying .............................. ............................................ .... TM 5-235 
Interpretation of Aerial Photographs .. .................. ... .......... . TM 5-246 
Construction in the Theater of Operations ..................... ... TM 5-280 
Standard Plans-Roadway, Track, and Structures ........... . TM 55-276 

b. Fixed bridge equipment. 
Portable Steel Highway Bridges, H-lO and H-20 ............ TM 5-274 
Fixed Steel Panel Bridge, Bailey type .... .. .. .. _ ............... ...... TM 5-277 



Semipermanent Highway Steel Fixed Bridges, 30-, 60-, 
and 90-foot Spans ... .. .... ..... ......... ....... ........ ....... ... .. ....... . TM 5-285 

I-Beam Railway Bridge ..... .. .. ... ... ... ... .... .. .. .. ... .... .. .... ... .... .. .. . TM 5-371 
c. Erection equipment. See FM 21-6 for list of latest War Department 

publications covering operation, repair, and lubrication of engineer mechanical 
equipment and special tools. 

CHAPTER 2 

GENERAL DESCRIPTION OF BRIDGES 

5. PURPOSE OF BRIDGES. a. The semipermanent highway and railway 
trestle bridges described in this manual are intended primarily for use in: 

(1) Replacing existing temporary or inadequate bridges. 
(2) Crossing gaps on new lines of communication. 
b. These bridges usually replace: 
(1) Temporary earth-filled bypasses. 
(2) Temporary bridges with structural limitations. 
(3) Demolished bridges temporarily repaired. 
( 4) Portable tactical bridges needed for operations farther forward. 

6. LOAD CLASSIFICATION AND WIDTH OF BRID,GES. a. Highway 
bridge designs in this manual are for semipermanent bridges of the follow
ing U. S. load classes and widths: 

Class 50, single-lane, 12Y2-foot roadway .......... ......... ... (sheets 1-43) 
Class 50, double-lane, 22-foot roadway _ ...... _. __ . ___ ___ __ ._. ____ _ (sheets 44-90) 

(Also used as class 80 single-lane bridge) 
Class 25, double-lane, 22-foot roadway .. _ ... _ .. _. ___ ... ____ ._. __ (sheets 91-127) 

b. Railway bridge designs are for only one class of semipermanent bridge: 
E-45, single-track, 4-foot 8Y2-inch and narrower gauges 

(sheets 156-225) 

c. The class 50 double-lane bridge is adequate for single-lane class 8C 
traffic. Traffic control conditions under which other bridges can carry loads 
beyond their rated weight-class are given in chapter 5. 

d. Twenty-percent reduction in capacity is required if machine bolts are 
substituted for rivets or structural ribbed bolts in certain steel construction 
units. (See par. 224.) 

7. TRESTLE BRIDGE NOMENCLATURE. This paragraph gives nomencla
ture of the principal parts of a trestle bridge as used in this manual. For other 
terms see index. 

Braced bents. Pile bents connected by longitudinal bracing. (See fig. 16.) 
Framed bent. A single transverse row of timber columns connected by trans

verse bracing and a cap and sill. Two or more framed bents connected by 
longitudinal bracing form a framed tower. (See fig. 10). 

Grade. Elevation of top of tread on highway bridges, or top of cross tie on 
railway bridges. 

Pile bent. A support consisting of a single transverse row of piles con
nected by transverse bracing and a cap. (See fig. 1.) 

Pile pier. A support consisting of pile bents connected by longitudinal 
bracing and corbels or diaphragms. (See fig. 5.) 
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TABLE II. IIlIlJlralio1ls of (ombinatiom of units for treSlle bridges. 

Single-lane Double·lane highway 
Railway Combination highway 

class SO class So class 2S E-4S 

PILE FOOTINGS 

Timber-stringer ~pans, Fig. 1 Fig. 2 Fig. 15 
timber pile bents. 

Steel-stringer spans Fig. 3 Fig. 4 Fig. 4 Fig. 16 
steel pile bents . 

Steel-stringer spans, Fig. 
timber pile piers. 

5 Fig. 17 

Steel-stringer spans,· Fig. 6 Fig. 
steel pile piers. 

7 Fig. 7 Fig. 18 

Steel-stringer spans, 
Fig. 8(1), framed timber towers, 

timber sill , timber piles. Fig. 8(2) Fig. 19(1) 

Steel-stringer spans, 
framed steel towers,- Fig. 9(1) Fig. 9(1) Fig. 20(2) 
concrete pedestal, timber piles . 

Steel-stringer spans, 
framed steel tower, Fig. 9(2) Fig. 9(2) Fig. 20( 3) 
concrete pedestal, steel piles. 

Steel-stringer spans, 
Fig. 20( 1) framed steel tower, 

steel frame, steel piles. 
Timber-stringer spans, 

Fig. 21(1) framed timber towers, Fig. 10(2) Fig. 11(1) 
timber sill, timber piles. 

SPREAD FOOTINGS 

Timber-stringer spans, 
Fig. 21(2) framed timber towers, Fig. 10(3) 

concrete pedestals. 
Steel-stringer spans, 

Fig. 19(2) framed timber towers, Fig. 12 Fig. 13 

concrete pedestals. 
Steel-stringer spans, 

Fig. 9(3) Fig. 20(4) framed steel tower, Fig. 9(3) 

concrete pedestals . 
Timber-stringer spans, 

Fig. 11(2) Fig. 21(3) framed timber tower, Fig. 10(1) 
timber grillage. 

Steel-stringer spans, 
Fig. 19(3) framed timber tower, Fig. 8(3) 

timber grillage. 
Steel-stringer spans, 

Fig. 20(5) framed steel tower, Fig. 14 
steel grillage. 

Span. The distance between two supports holding up a structure. Also 
used to mean superstructure. 

Substructure. The parts of a structure which provide support for the super
structure. 

Superstructure. The part of a structure above and between supports. Also 
called span. 

Tower. Two or more framed timber or steel bents tied together by bracing 
to form a supporting unit for spans. Towers are supported on timber, con
crete, or steel foundation units. 

Trestle bridge. A structure consisting of a series of supports and decked 
stringer spans. 

HANDRAIL 
CURB -----Gil:: 

TREAD 

DECK 

STRiNGER 
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LONGITUDINAL 
BRACING 
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BRACING 

Figure 1. Highway bridge, class 50, single-lane, timber stringers on timber pile bent. 
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LONGITUDINAL 

BRACING,:~~~~~~~~~~~~ 

Figure 2. Highway bridge, class 50, dodle.lane, timber Slringers o. timber pile bent. 



HANDRAIL.~--~--C 

CURB - - ----.!::::: 

TREAD ----f~ 

DECK--~~ 

NAILER 

STRINGER 

TRANSVERSE 
BRACING 

Figure 3. Highway bridge, class SO, single·lane, steel stringers on steel pill bent. 

Unit of construction. A structural assembly consisting of a span, a support, 
or a foundation. Units of construction are combined to make a bridge. Inter
changeable designs for each of the three classes of construction UOlt are given 
in this manual. The pLoper selection and combination of construction units 
are discussed in chapters 3 and 7. 

8. TYPES OF CONSTRUCTION. a. General. (1) All bridges in this 
manual are trestle type bridges. Complete drawings of units of construction 
(par. 7) are furnished for various spans, supports, and foundations. Types of 
units of construction covered in this manual are listed below. Principles gov
erning selection of different types of construction units are given in para
graph 17. 

(2) Construction units are combined as specified in table I to provide 
bridges of standard load class and width. (See par. 6.) These bridge types 
are shown in figures 1 to 21. (See table II.) 

(3) For a particular bridge site, suitable foundations, supports, and spans 
are combined into a single· or multiple. span trestle bridge. Typical highway 
and railway bridge lay·outs for typical gaps are described in chapter 9. 

b. Spans. Units of construction for spans are of two types: 

Type Maximum span (fl.) 
Highway Railway 

(1) Timber stringer .. ..................... .. ......... .... ..... . 15 16 
(2) Steel stringer ....... ... ..... ....... ...... ................... . 90 50 

Standard span lengths of each type are given in table I. 

HANDRAIL----o~_n 

CURB-~-6lL 

DECK 

TRANSVERSE 
BRACING ----u 

Figure 4. Highway bridge, (lau 50, dOllble.lalle, steel stringers on steel pile bent; 
class 25 similar except 3 piles in bent. 
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Figure 5. Highway bridge, class SO, dolllll.·l,,"e, steel stringers on timber pile pie,.. 
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Figure 6. Highway bridge, class SO, single.lane, steel stringers on steel pile pie,.. 
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FIgure 7. Highway bridge, class 25 or (lass 50, dOllble·lane, steel stringers on steel pile pier. 
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c. Supports. Units of construction for supports are of the following types: 

T ype Ma.ximum safe height from Maximum height detailed 
grade to grotifld (ft.) 0 11 drawings, ground to 

High way Railway bottom of stringers (ft.) 
Highway Railway 

(1) Timber pile bents 30 30 28 28 
(2) Timber pile piers 30 15 14 11Yz 
(3) Steel pile bents .......... 30 23 20 20 
(4) Steel pile piers ...... .... 35 23 20 20 
(5) Framed timber towers 80 80 76 76 
(6) Steel towers ...... .......... 80 80 77 77 
(7) Timber griUage abut-

ment _ ................ : .......... 61 61 4 4 
(8) Timber pile abutment 61 61 4 4 
(9) Steel pile and timber 

abutment ------------.---- --- 61 61 4 3Yz 
(10) Concrete abutment .... 61 61 4Yz 4Yz 

1 Hei ght of fill retained behind ab·utment. 

The types of spans and range of span lengths with type and limiting height 
of supports are given in table I. For limitation of span length bv high sup· 
ports, see paragraph 223e. 

d. Foundations. Units of construction for foundations under both high. 
way and railway towers are of the following types : 

Type 

(1) Timber grillage. 
(2) Steel grillage. 
(3) Concrete pedestals on ground. 
( 4) Timber piles and timber sills. 
(5) Timber piles capped with concrete pedestals. 
(6) Steel piles capped with concrete pedestals. 
(7) Steel piles capped with steel frames. 
The types and ranges of spans and supports for each type of foundation 

are given in table I. 

9. FEATURES OF DESIGN. a. Standardization. Use of the standard de
signs in this manual for construction of the four standard bridge classes in 

paragraph 6 is intended to: . . . . 
(1) Eliminate structural design work and capaCity estImatIOn In the field. 
(2) Provide balanced designs which save materials and construction time. 

(3) Utilize available stock-pile materials. 
(4) Reduce to a minimum the variety of sizes, shapes, and types of mate-

rial required. 
(5) Simplify planning, stock piling, erection, and maintenance. 
(6) Indicate the necessary scope of training for construction of semiper

manent trestle bridges. 
b. Flexibility. Designs are provided for widely different conditions. Units 

of construction can be combined to satisfy different requirements at different 
points on the same bridge. Selection of the type of construction best-suited to 
conditions in the theater is simplified by tables V to VIII. Wide deviations of 
final construction from original advance staff approximations or from bridge 
lay-out to meet unforeseeable or difficult conditions are possible because of 
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Figure 8. Highway bridge, class 50, double-lane, steel stringer spans, framed limber tower: 

(1) On timber piles constructed on ground or in shallow water. 
(2) On braced timber piles constructed in deep water. 
(3) On timber grillages. 
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Figure 9. Highway bridge, class 25 or class 50, double·lane, steel stringer spans, steel tower: 

(1) On concrete pedestals, timber piles. 
(2) On concrete pedestals, steel piles. 
(3) On concrete pedestals. 
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Figure 10. Highway bridge, class SO, single-lane, timber stringer spans, framed timber lou'er :' 

(1) On timber grillages. 
(2) On timber sills, timber piles. 
(3) On concrete pedestals. 
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Figllre 12. Highway bridge, class SO, single.lane, steel stringer spews, framed timber 
tower on .on.rete pedestals. 
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Figure 13. High way bridge, .lass 25, double·lalle, steel stringer spans, framed timber 
tower on .on.rete pedestals. 
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Highway bridge, .lass SO, dOllble-lane, limber Slringer spans, 
framed limber lower: 

(1) On timber sills, timber piles. 
(2) On timber grillages. 

flexibility of designs, use of identical sections In different units of construc

tion, and provision of alternative designs . 
c. Economy of materials. Economy of materials results from balanced 

design of units of construction, use of materials commonly available locally, 

and flexibility of designs. 
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10. DESIGN LIMITATIONS. a. Semipermanent bridges. (1) Bridges in 
this manual are classed as semipermanent bridges which differ in design from 
civilian bridges and tactical bridges. 

(2) The following design restrictions distinguish semipermanent bridges 
from civilian structures: 

(a) Designs are for specific military load limits and for controlled traffic. 
(See ch. 5.) 

(b) Allowable stresses are greater than normally used in civilian practice. 
(See ch. 4.) 

(3) The following characteristics distinguish semipermanent bridges from 
most tactical bridges: 

(a) Designs are for standard load classes and roadway widths (par. 6) 
which usually exceed the frequently critical clearance and load capacity of 
tactical bridges. 

(b ) Bridges are not temporary structures. They are not intended to be dis
mantled for use farther forward in the combat zone as front lines advance. 

(c) Erection time generally is greater than for tactical bridges. 
(d) Transportation requirements generally exceed those for tactical bridges 

because larger and heavier units are used. 
(e) More deliberate erection methods and special erection equipment and 

tools not organic in engineer troops units are required. 
(4 ) The semipermanent trestle bridges in this manual are also distinguished 

from prefabricated semipermanent bridges such as the H 20 box-girder steel 
fixed bridge or the semipermanent highway bridge, 30-, 60-, and 90-foot 
spans. The bridges in this manual are not issued prefabricated, but are 
fabricated in the field from class IV materials (par. 12) so span length and 
height of supports can be varied in small increments and various types of 
construction can be used to suit the site. However, the supports described in 
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this manual can be adapted for use with prefabricated semipermanent spans. 
(See pa,. II.) 

b. Stream characteristics. The bridges in this manual are suitable for 
crossing shallow tidal waters, shallow streams, deep streams not over 80 
feet wide, and deep valleys or ravines. They are not intended for use where 
foundations must be constructed in deep water, where drift or ice is heavy, 
scour is excessive, or where large flood flows are frequent. 

c. Unbraced lengths of pile foundations. Bridges with pile foundations 
can be built in water where the unbraced length of piles from firm stream-bed 
material to the lowest point of bracing, witb allowance for probable scour 
(par. 75) , does not exceed the following: 

Distance grade Maxim1lm tmbraced length 
to ground (ft. ) ..,/ of pile (ft. ) 

-.. Less than 30 __________ _ . _____ _ . __ __ . __ __ _ . __ ___ . ___ _____ __ _ . __ . __ . ___ . ______ .___ 20 

30 to 50 ------------------____________ __ __________ __ ____ __ __ __ ____ __________________ 15 
:.:--- -50 to 80--___ .' __ ____ ___ ________________________________________ ~ ____ __ __ ___ _____ _____ 10 

Figure 15. Railway bridge, timber stringers on limber pile bents. 
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CROSS TIES Figure 17. Railway bridge, sleel stringeTs on braced timber pile piers. 
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Figure 16. Railway bridge, steel stringers on braced steel pile bents. Figure 18. Railway bridge, steel strin.gers on braced sleel pile piers. 



fl. DESIGN ALTERNATIVES, MODIFICATIONS, AND ADAPTATIONS. 
e. General. This manual does not include design methods. Changes In 

designs should not be made except by qualified engineer officers trained In 

bridge design. Design methods are specified in FM 5-10. 
b. Alternatives. Data on alternative nonstandard connections, decking, 

and stringer sections are given in chapter 18. 
c. Modifications. The standard designs show level grades, straight align

ment, and symmetrical towers. Chapter 18 gives methods of modifying designs 
for grades, curved alignment, and sloping banks. Grades on structures are 
limited to normal operating grades. 

d. Adaptations. (1) Details are given (sheets 235 to 245 ) for adapting. 
substructure units to the following standard prefabricated highway super
structures: 

(a) .Semipermanent highways, steel fixed bridges, 30-, 60-, and 90-foot 
spans (TM 5-285). 

(b) Panel steel fixed bridge, Bailey-type (TM 5-277) . 
(c) Box-girder steel fixed bridges, HlO and H 20 (TM 5-274). 
(2) By modifying the end bearings of the I-beam railway bridges (TM 

5-371), they can be used with any of the standard railway supports in this 
manual, except timber pile bents. The unit construction railway bridge (spans 
50 to 85 feet) (TM 5-372) and through truss railway bridge (spans 90 
to 150 feet) (TM 5-373) canq.ot be used on any of the railway supports 
in this manual. They must be supported respectively on light standard (L-type) 

TIE SPACER 

RAILS 

CAP---t..-1I 

TRANS VERSE BRACING 

SILL 

COLUMN - - ...... ' 

(1) 

and standard (T-type) unit steel trestles (TM 5-374) or on specially de
signed piers. 

12. MATERIALS AND EQUIPMENT. a. Class IV supplies. Bridges in 
this manual can be fabricated in the field from class IV material and with 
organic equipment normally issued to engineer troops or class IV tools and 
equipment available in communications zone depots. 

b. Timber. Designs use timber in: 
(1) All bridge flooring, curbs, and handrails. 
(2) Stringers up to 16-foot spans. 
(3) Framed bents and towers under all spans. 
(4) Pile bents, piers, and foundation piles. 
(5) Abutments under all spans. 
(6) Grillages under timber towers. 

c. Structural steel. Designs are prepared for steel furnished In 40-foot 
lengths. Designs use steel in: 

(1) Stringers in spans. 
( 2) Framed steel towers. 
(3) Pile bents and pile piers. 
(4) Abutments. 
(5) Grillages under towers. 
(6) Steel frame on steel piles. 

d. Concrete. Reinforced concrete IS not used In these bridge designs. 

GROUND, _ ____ ~~ 
LINE I 

CONCRETE .€:< 
PEDE STAL - -_:.-_ ...... _ 

....... ...... - I ---:---/ ---
-,-..1 __ - ----
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Figure 19. Railway bridge, steel stringer spans, framed timber tower . 

920303 0 - 50 - 2 

(1) On timber sills, timber piles. 
(2) On concrete pedestals. 
(3) On timber grillages. 

Designs use unrein forced concrete in: 
(1) Abutments. 
(2) Foundation pedestals on ground under : 
(a) Framed timber towers. 
(b ) Framed steel towers. 
(3) Grout under steel grillages. 
(4) Pedestals supported on timber or steel foundation piles. 
e. Hardware. Black, unpainted hardware is used throughout. 
f. Paint. Semipermanent hridges are painted only when necessary for 

TABLE III. Sizes, lengths, and principal uses of timber in semipermanent bridges. 

. Size 
(inches) 

Lengt.h 
(feet) 

12 x 12 ...... ........... 10, 12, 14, 16, IS 
or random ....... . 

10 x 12 ................. 12, 20, or ran-
dom ............... . 

10 x 10 ................. 12, 14, 16, IS, 20, 
22, or random .. 

S x 12 ...... ... ........ 16, 20, or random 
S x 10 .................. Random ............. . 
S x S ... ...... .......... S, 12, 14 ........... . 
6 x IS ................. 16 ....................... . 
6 x 16 ................. 16 _ ...................... . 
6 x 12 ................. 10, 12, 16, or 

random ......... . 
6 x 10 ................. 12, 14, 16, IS, 20 
6 X S................... 12, 16, 20, or 

Use 

Pile bent and pier cap 

Class 25 tower cap. Blocking under stringers 

Tower caps and sills. Columns. Abutment cap 
Corbels on piers and double bents 
Blocking under stringers 
Abutment bulkhead posts 
Railway stringer, 14· and 16-foot span 
Highway stringer 

Blocking under stringers 
Railway tower struts 

r'lndom ............ Abutment footing and bulkhead posts. 
Timber grillage 

6 :II: 6............... ... 10, 12, 14, 16, or 
random ............ Curb. Nailer 

4 :II: 12................ 14, 16, IS, 20, 22, 
24, or random .. 

4 x 10 ....... ........ _ 16, IS, 20, 22, 24, 
or random ..... . 

4 x S......... ......... 14, 16, IS, 20, 22, 
24, 26, or ran-
dom ............... . 

4 x 4................... Random ............. . 
3 x 14 ......... ........ 12 .............. ......... . 
3 x 12 ......... ........ 12, 14, 16, 20, 24, 

Deck on steel stringers. Bulkhead 

Railway tower longitudinal bracing. Scabs 

Bent, pier, and tower bracing. Railway walkway 
Handrail posts. Walkway 
Spacers between stringers. 

or random........ Tread plank. Deck plank on timber stringers 
3 x 10 ................. S, 12, 14, 16, or 

random _.. ......... Scabs for columns. Railway pier and tower brac
ing. Tie spacers. 

3 x S ............... .... S, 10, 12, 14, or 
random ............ Spacers and scabs for timber stringers 

3 x 4 ..... .............. Random ...... ........ Handrail post fill. 
2 x 12 ................. 12, 14, 16, 20, or 

random ............ Tread plank on laminated deck. Scabs for railway 
stringers 

2 x 10 ................. 14, 16, or ran-
dom ................ Railway walkway, scabs on bracing 

2 x S ................... Random .............. Scabs for highway bracing 
2 x 6 ................... 10, 12, 14, 16, or 

random ............ Handrail. Walkway. Railway tie spacers 
2 :II: 4 ................... 14 ........................ Laminated deck on steel stringers 
2 x 4 ................... 24 ........................ Laminated deck on timber stringers 
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long-time protection of steel. Painting may be justified in localities with high 
precipitation and salt-water spray. (See par. 197. ) 

13. CONNECTIONS. a. Timber. Nailed, drifted, and bolted connections 
are used exclusively. Special timber connectors are not required for these 
designs. 

b. Steel. Details are provided for three methods of making splices and 
connections. 

(1) Bolting (a) Structural ribbed bolts (table LXXVII), %-inch dia
meter can be used for all splices, stiffeners, and diaphragms. 

(b) Standard machine bolts (table LXXV), can be used for temporary 
connections. If standard machine bolts are used in stringer or column splices, 
bridge ratings must be reduced. (See par. 224.) 

(2) Riveting. All permanent connections, except pinned and welded con
nections, are designed for 1'8 -inch structural rivets. Structural ribbed bolts and 
rivets can be used interchangeably. Rivets are listed in bills of materials. 
Structural ribbed bolts of appropriate length may be substituted. (See table 
XLIV.) 

(3) We/ding. (a) Structural welding is used for: 
1. Clips welded to tops of beams for attachments or nailers . 
2. Shims to support nonuniform stringers. 
3. Base plates welded to tower columns. 
4. Attachment of tower bracing connections. 
5 . Splicing of tower bracing rods. 

(b) Welded designs are also prepared as alternative to bolted or riveted 
construction for all fabrication of structural stee,! . 

14. PERSONNEL TRAINING AND QUALIFICATIONS. a. Simple bridges 
with .only abutments, bents, and short spans can be built by t roops trained in 
the use of common tools and supervised by officers and noncommissioned 
officers experienced in building minor structures. 

b. Bridges with high towers and long spans require troops trained in slee! 
fabrication, timber f raming, and erection, and .office rs and noncommissioned 
officers experienced in supervision of heavy timber and structural steel work. 
The experience and necessary qualifications of troops and supervisors employed 
on big bridges must not be minimized. 

c. The labor estimates in chapters 3 and 8 assume troops are adequately 
trained in steel-bridge construction. Although these man-hour tables do not 
include operators who accompany equipment, SUd1 operators must be fully 
trained in use of the special organic or class IV equipment. 

CHAPTER 3 

ADVANCE PLANNING 

15. PU RPOSE. The information given in this chapter will aid in advance 
staff planning of trestle-crossing requirements and in developing stock-pile 
needs. 

16. BRIDGE REQUIREMENTS. General requirements for trestle crossings in 
theaters of operations are determined from the basic information supplied by 
intelligence sources, reconnaissance maps, aerial surveys, and hydrological 
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Figure 20. Railway bridge, steel slringer spans, steel lower: 

(1) On steel frames, steel piles. 
( 2 ) On concrete pedestals, timber piles. 
(3) On concrete pedestals, steel piles. 
( 4) On concrete pedestals. 
(5) On steel grillages. 

reports. From these data, estimates are made of: ' 
a. Number and character of trestle crossings required in the theater. 
b. Probable length and average height of bridges required at these crossings. 
c. Crossings that can be made with the designs given in this manual. The 

kinds of crossings for which these designs can be used are described in chap
ter 2. 

d. Type of construction suited to each crossing. 

17. SELECTION OF TYPE. a. Conditions for which the different types of 
construction are best suited are: 

(1) Spans on pile bents. Best where short spans can be used, as. in shallow 
streams, swamps, tidal waters, and floodways in wide valleys. (See table 
XVII .) They are usually not economical if piles must be over 60 feet long. 

(2) Spans on pile piers. Best for bridges of intermediate height and longer 
span (table XVII) across narrow streams and flood ways. 



TABLE TV. Sizes and PrinciPal uses of s.!eel ill semipermanent bridges. 

Abbreviations : 50S, class 50, single·lane. 50D, class 50, double·lane. 25D, class 25, double· lane. RR. railway. 

Size, inches 

(Pounds) 

36 I 230 .................. . 
36 I J 82 ................... . 
36 I 150 .............. .... . 
33 I 132 .............. ..... . 
33 I 125 ................... . 
30 I lOS .......... ......... . 
27 I 91 ................... . 
24 I 87 .......... ......... . 
24 I 74 ................... . 

U se 

Wide·flange structural steel beams: 

Stringer 50D 90·, RR 45·foot span. 
Stringer 50S 90·, 50D 80·, RR 40·foot span. 
Stringer 50S 80·, 50D 70~, RR 50·, 35'·foot span . 
Stringer 50S 70·, 50D 60·, 25D 90·, RR 30·foot span. 
Stringer 50S 60·, 50D 50·, 25D 80·foot span. 
Stringer 50S 50·, 25D 70·, RR 25·foot span. 50D tower cap. 
Stringer 500 40·, 25D 60·, RR 20·foot span. 
Stringer 50S 40·, 25D 50·foot span. 
Stringer 50S 30·, 50D 30·foot span .. 50D tower cap .. RR bracing. 

connection. 
21 63 .................... Stringer 25D 40·, RR 15·, and double 15·foot spall. 
21 59 .................... Stringep 50D 20·, 25D 30·foot span. RR tower cap. 
18 I 77 .................... RR pile·pier corbel. 
18 I 47 .................... Stringer 50S 20·, 500 15·foot span. 50S tower cap. 
16 I 58 .................... H pile pier cap. Pile bracing connections.. 
16 I 36 .................... Stringer 50S 15·, 25D 20·foot span. 
14 I 30 .................... Stringer 25D 15·foot span. 
12 I 65 ....... ... ........ .. RR tower columns and connections. 
12 I 53 .................... Piles. Grillage H tower columns and connections. Abutment pile 

cap. 
10 I 42 .......... .......... Tower struts. 
a I 24 .................... RR pile·pier bracing. 

Structural steel channels: 

18 42.7 .................. Pile bent caps. RR span diaphragms. 
15 33.9 .................. Pile bent caps. Abutment pile connections. 
12 20.7 .................. RR span lateral bracing. H span diaphragm~. 
10 15 .3 ....... ........... RR span lateral bracing. 

Structural steel angles: 

6 x 4 x Ys .................. Riveted span stiffeners, connections. 
4 x 3 x %6............. . .. Pile bent bracing, connections. 

(3) Spans on framed towers. Used for high bridges. (See table XVII) 
across deep valleys and · ravines. 

(a) On pile footings in soft, marshy, or loose sandy soil. 
(b) On spread footings in firm soil, compacted sand, gravel, boulders, and 

rock. 

( 4) Timber spans. Designs limited to I5-foot-Iong highway spans and 
16-foot-Iong railway spans. 

(5) Steel spans. Use required for all spans exceeding length limit for 
timber spans. 

b. Except where span length is the controlling factor, choice between timber 
and steel is based on economy in construction, materials and equipment avail· 
able, transportation and skill of construction forces. 

18. CLASS IV MATERIALS USED IN BRIDGES. a. Timber. Sizes, lengths, 
and principal uses of'timbers required in all construction units (par. 8) pro
vided by the manual are listed in table III. 

b. Steel. Rolled steel shapes required in all units of construction and their 
principal uses are tabulated in table IV. 

Size. inches 

(Thickness) 

% ........................... . 
~ 
VB 
y,! .......................... .. 

Ys 

y.( ..... ............... ~ .... .. . 

Use 

Structural steel plate: 

Column base pl ate . Flange splice. 
Bearing plate. Flange splice. 
Bearing plate. Flange splice. 
Flange splice. Welded stiffeners, connections. 
Flange splice. Column splice. Welded stiffeners, connections. 
Web splice. Column base stiffeners. Welded stiffeners, connec· 

tioI:1s. 
Nailer attachment. Walkway attachment. 

Adjustable rod crOss bracing for steel towers pin connected to 
columns: 

% round ................ L 
~ square loop rods f Vertical bracing except railway longitudinal bracing. 
1 ~ turnbuckle .... .. 

1 y,! round pin ........ } 

~a:h!~ .~~~~.~~ .. ::~.~.~ 
2 pipe sleeve ........ .. 

Pin connections for ~ round vertical tower bracing. 

1 y.( round ............. . 
1 y.( square loop rods 
1 VB turnbuckle .... .. 

} Railway longitudinai bracing. 

2 round pin ........ .. 
Ys x 3 cotter pins .. .. 
Washers .............. .. 

} 
Railway longitudinal bracing connections. 

4 pipe sleeve .......... 

~ :~::! ·~~~~~·~~·d~ 1 
1 ~ turnbuckle ........ 

No. 3 device with J 
1 %6 headed pin.. . 

y.( x 2 y,! cotter pin .. 

Horizontal bracing all towers. 

Size, inches 

\ 
. ' 1 ............................. . 

y,! .......................... .. 

~ 

~ ........................... . 

(Length) 

2 ............................ .. 
2y.( ........................ .. 
2y,! ...... ........... ........ . 
2~ ........................ .. 

3 ............................. . 
3y.( ........................ .. 
3~ ......................... . 
4 .. .......................... .. 
4y.( ........................ .. 
4~ ......................... . 
5 ............................ .. 

20 d ...................... .. 
30 d ...................... .. 
50 d ...................... .. 
60 d ...................... .. 
o/w x 7 ................... . 
Ys x 10 .................. .. 

Use 

Machine belts with nuts and washers: 

RR cross ties . Nailer connection. Walkways. 
RR cross· tie spacer. 
Steel·span anchor bolts. Bridge deck. Pile bracing. 
Steel·span anchor bolts. Structural steel fitting up . . 
Timber pile bracing. Timber tower bracing with washers. 

Driftbolts: 

Timber grillage. 
Timber tower column. Stringer. Curb. 

Hook bolt with nut and washer: 

Railway cross ties on steel stringer. 

Buttonhead %·inch rivets: 

Pile bents and piers. 
Bents. Stringers. 
Bents. Piers. Towers. Stringers . 
Bents. Piers. Towers. Stringers . 
Bents. Piers. Towers. Stringers. 
Towers. Stringers. 
Stringers. 
Stringers. 
Stringers. 
Stringers. 
String~rs. 

Wire nails and wire spikes: 

Handrail. Walkway. Tie spacers. 
Nailer dips . Laminated deck. 
Tread plank. 
Toenailing only. 
Deck plank. Bulkhead. 
Abutment grillage. 
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Figure 21 . Railway bridge, lim l'er slrillg2r spans, framed liI.'lb{'r Iv 1/', r: 

(1) On timber sills, timber piles. (2) On concrete pedestals. ( j ) On timber grillages. 
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It. EQUIPMENT USED IN CONSTRUCTION. Tools and equipment nor
mally needed to construct semipermanent highway and railway bridges of stock
pile materials are listed in table XXXIA. 

20. COMPARATIVE ECONOMY OF BRIDGE TYPES. Tables V to VIII in
clusive give material quantities and man-hours of labor required per foot of 
bridge to build each type and height of structure for which designs are pro
vided. These tables permit quick comparison of the economy with which 
different types of bridges of the same height can be built, and aid in selecting 
the bridge type best suited to material, transportation, and personnel available 
in the theater. 

21. ESTIMATES. Quantities of principal materials and man-hours of labor 
needed to build a bridge' of any type covered in the manual are estimated in 
the following manner : 

a. Length and average height are approximated and type is selected. (See 
par. 16.) 

b. Unit quantities for the type and average height of the bridge are taken 
from tables V to VIII inclusive, and are multiplied by the bridge length. 
The quantity allowances for end spans and abutments given in the tables 
are added or subtracted as shown. 

22. ANTICIPATING STOCK-PILE NEEDS. a. Estimates of materials of 
each kind needed for the bridges in the theater are obtained by approximating 
the number of each unit of construction required; that is, the number of each 
type of foundation unit, the number and average height of each type of 
tower unit, and the number and rength of each type of span required. From 
the bills of materials given on the detail drawings for each unit, quantities 
of all materials needed to build that unit are taken. These quantities are 
multiplied by the number of units to be built in the theater. Quantities are 
combined into lists of stock-pile requirements. 

Caution : In preparing lists of stock-pile requirements, allowance must be 
made for loss and damage in transit. 

b. Because the designs are flexible, alternatives are provided, and identical 
sections can be used in different units, final construction can deviate widely 
from original estimates without wasting stocked materials. 

CHAPTER 4 

DESIGN SPECIFICATIONS 

Section I. GENERAL CONDITIONS 

23. LOADS AND FORCES. The bridges in this manual are designed to 
withstand various combinations of the following loads and forces: 

a. Dead load. The weight of the bridge itself. 
b. Live load. The weight of traffic on the bridge, including troops, vehi

, des, or trains. 
c. Impact. The dynamic effect of moving live load expressed as a per

centage of the live load. 
d. Longitudinal forces. Horizontal longitudinal forces representing the 

10 

effects of wind and of the motion, stopping, or starting of vehicles or trains 
on the bridge. 

e. Lateral forces. Horizontal lateral forces representing the nosing effect 
of the locomotive and the effect of wind on the structure and on live load for 
railway bridges and the effect of wind on the structure only for highway 
bridges. 

24. DEAD-LOAD WEIGHTS. Weights used in computing dead loads are: 
Steel--490 pounds per cubic foot. 
Timber-50 pounds per cubic foot. 
Concrete-150 pounds per cubic foot. 
Rails and fastenings-200 pounds per linear foot of railway bridge. 

25. WIND FORCES ON BRIDGES. The bridges are designed for a lateral 
wind load of 30 pounds per square foot on 1 Y2 times the area of the bridge 
as seen in elevation. This represents the effect of an 85 -mph wind. They are 
also designed for a longitudinal wind load of 15 pounds per square foot on 
-% times the area of spans as seen in elevation and on 1 Y2 times the area of 
towers and bents as seen in cross section. See paragraph 38 for wind forces 
on live load. 

26. EXPANSION AND CONTRACTION. No provision is made for ex
pansion and contraction of timber spans. Steel stringers are fixed at one end 
with slotted holes at the other end to allow for changes in length resulting 
from temperature variations between 120 0 F and - 30 0 F. Stresses due to 
expansion and contraction are disregarded. 

27. FOOTWALKS. Walks are not part of the basic designs for highway 
and railway bridges. Footwalks, which may be added to all bridges, and refuge 
bays for railway bridges are designed for pedestrian loads of 85 pounds per 
square foot. Increased stresses in stringers and supports to which footwalks 
are attached are disregarded. 

Section II. HIGHWAY CLEARANCES AND LOADS 

28. BRIDGE CLASSES. a. Highway bridge designs in this manual include 
the following classes: 

(1) Class 50, single-lane bridge. 
(2) Class 50, double-lane bridge, usable also as class 80 single-lane 

bridge. 
(3) Class 25, double-lane bridge. 
b. The hypothetical vehicles used for designing these bridges are shown 

in figures 22 and 23 . All weights and loads are in short (US) tons of 2,000 
pounds. Assumed spacing of vehicles is 90 feet center-to-center. The hypo
thetical class 80 vehicle is a tracked vehicle 14 feet 8 inches wide with 14 
feet 0 inches ground contact and 36-inch tracks. 

29. CLEARANCES. a. The width between curbs is: 
Double-lane bridges ..... .... ..... ......... ...... .......... ...... ..... 22'-0" 
Class 50, single-lane bridge .. .... .. ...... ............ ~.... .. ....... 12'-6" 
Class 25, single-lane bridge ...................................... 10'-8" (No designs 

included) 
b. The height of curb is 10 inches for all bridges. 

c. Abutments are designed for the following widths between edges of 
approach-road shoulders: 

Double-lane bridges ...... .. ............ .. .... .......................... .. .......... 26'-0" 
Class 50, single.lane bridge .. ...... .... ................ ........ .............. .. .. 16'-6" 

d. Handrails are 3 feet high. The width between handrails is : 
Double-lane bridges, timber stringers .......... .................. ........ 23'-8" 
Double·lane bridges, steel stringers .. .................. ................ ...... 22'-8" 
Class 50, single· lane bridge, timber stringers ................ ............ 13'-8" 
Class 50, single-lane bridge, steel stringers...... ................ ...... 13'-2" 

30. LIVE LOAD. a. Highway bridge floors are designed for the tracked
vehicle and wheel loads given in table IX for class 25 and 50 loadings. 

b. Stringers and supports are designed for the loadings shown in figure 
22 for class 25 and in figure 23 for class 50. 

(1) The axle and track loads of critical vehicles shown in the figures 
determine maximum shears and reactions, 

(2) The diagrams show concentrated load equivalents used in computing 
beriding moments. Concentrated load equivalent (CLE) is the single-axle load 
which at midspan causes the same maximum moment as the actual vehicle. 
(See par. 211 , FM 5-10.) 

c. Lateral distribution of track or wheel loads on stringers is assumed to 
be the ' following : 

(1) For interior stringers, fraction of track or wheel load carried by 
each stringer is: 

(a) 

3" tread 3" tread 
3" deck 4" deck 

For single· lane bridges ................................................ _S_ S 
4.5 5.0 

(b) For double-lane bridges .............................................. _S_ 
S 

4.0 4.25 
Where, S=average spacing of stringers in feet. 

(2) For an outside stringer, load equals reaction of the track or wheel load, 
assuming the deck to act as a simple beam between stringers. 

31. IMPACT. Impact loads are assumed to be 15 percent of live load. Im
pact loads are applied in designing all steel members except steel piles; they 
are disregarded for all timber members, piles, and foundations . 

32. TRACTION AND BRAKING FORCES. In addition to longitudinal wind 
forces given in paragraph 25, highway bridges are designed for a horizontal 
longitudinal braking force equal to 5 percent of the live load acting at the 
surface of the bridge floor. This force represents the effect of moving, starting, 
and stopping vehicles on the bridge. 

Section III. RAILWAY TRACK AND LOADS 

33. GAUGE AND CLEARANCE. a. Railway bridges are designed for 
standard 4-foot 8Y2-inch gauge track. The same designs are used for nar
rower track. Placing of rails for l·meter (3-foot 3%-inch) gauge track is 
shown on the drawings. 

b. The structure gauge or clearance of bridge parts for standard track is 
shown on figure 24. Only handrails and braces for footwalks and refuge 
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19.1 S82 .15 4.6 .29 18.1 840 .15 .29 21.2 955 .15 26.3 .29 
B .O 620 .15 4.6 .29 18.9 868 .15 .29 U .O 970 .15 27.9 .35 5.3 16.5 .3~ 
25.7 766 .15 4.0 .25 23.5 945 .15 .26 26.2 1,036 .15 29.9 .42 5.3 20.0 .42 
26.6 8)) .15 3.6 .22 25.2 1.001 .15 .23 27 .7 1,082 .15 29.2 .49 5.3 23.5 .49 
2~ .7 892 .15 3.2· .10 27.6 1,080 .15 .20 29.8 1,165 .1~ 31.0 .56 5.3 27.3 .56 
31.5 950 .15 2.9 .18 26.9 1,200 .15 .19 29.2 1 ,27~ .15 33.8 .64 5.3 31.0 .64 
33.2 1,134 .15 3.3 .19 32.2 1,2,,{) .15 .17 33.4 1,4~ .15 )5.1 .70 5.) 34.1 .70 
-)()O -10,000 +1.8 +140 -10.0 -200 +1.6 -10.0 -200 -5,000 +1.6 -)()O -1 .0 +220 -40 -).0 

TABLE VI. Class 50, double-lane highway bridgeJ. Approximate quantilies per linear 
foot of bridge: 

.- .... - .... .... .. - .... .... _ .. - - - .- _. - -
26.3 956 .U 4.6 .29 2~ .6 1,200 .U .29 27 .8 1,334 .U 31.8 .4~ 8.0 16.8 .4~ 
27.2 990 .U 4.6 .29 25.5 1,230 .22 .29 29.4 1,370 .U 33.4 .53 8.0 20.5 .53 
33.0 1,210 .21 5.0 .29 32 .6 1,425 .U .15 )4 .0 1,545 .21 37.4 .62 8.0 24.3 .62 
38.6 1,245 .U 1.5 .26 35 .7 1,435 .22 .23 37.4 1,545 .U 40.5 .71 8.0 28.4 .71 
41.7 1,360 .U 5.3 .32 39.5 1,550 .22 .23 40.0 1,6SS .22 42.9 .80 8.0 32.6 .80 
45.5 1,425 .22 4.8 .28 41.1 1,59S . .22 .20 41.9 1,690 .22 44.~ .90 8.0 36.9 .90 
48.2 1,~26 .U 4.8 .28 43.7 1,69S .U .20 44.1 1,791 .22 46.8 .98 8.0 40.3 .96 
-]00 -15,000 +2.9 +260 -10.0 -)()O -1,000 +2.2 -10.0 -200 -6,1)00 +2.1 -]00 -1.0 +)()O -100 -4.0 

TABLE VII. Class 25, double-lane highway bridges. Approximate quantities per linear 
foot of bridge~ 

- - .... .- ... .. ... ._. ..- - - - - - - -20.2 760 .23 4.6 .29 23.1 1,002 .23 .29 26.3 1,138 .23 19.7 .38 5.3 13.8 .38 
18.2 860 .22 3.6 .22 27.9 1,040 .22 .23 31.0 1,150 .22 33.6 .4~ 5.3 17.0 .45 
30.6 968 .22 3.6 .22 30.6 1,150 .22 .23 33.4 1,238 .22 35.9 .52 ~ .3 10.3 .52 
35.1 1,031 .22 3.2 .20 33.1 1,201 .22 .20 35.8 1,296 .22 38.0 .60 ~.3 23.9 .60 
38.0 1,130 .22 3.2 .20 35.6 I.)()o .22 .20 38.0 1,39S .22 40.1 .68 ~ .3 27.~ .68 
34.0 1 ,19~ .22 3.6 .21 31.9 1.350 .22 .19 33 .5 1,435 .22 35.7 .76 5.3 31.1 .76 
38.3 1,)10 .21 3.3 .19 36.9 1,445 .21 .17 38.1 1,51S .21 40.1 .83 M 34.1 .83 
-400 -13,000 +1.6 +200 -10.0 -)()O +1,000 +2.2 -10 .0 -100 -1.000 +2.1 -300 -1.0 +210 -100 +1.5 

TABLE VIII. B-45 railway bridges. Approximale quantities per linear fOOl of bridKe~ 

.... ... .- - - - .... .... - - -- - - - - -
17.5 632 .04 7.38 .44 21 .8 890 .04 .ll 22.4 1,040 .04 26.7 .23 5.0 12.0 .23 
21.4 682 .04 8.60 .57 24.5 940 m .31 24.0 1,090 .04 28.2 .30 9.2 17.3 .30 
25.2 875 .04 8.60 .57 28.3 1,090 .04 .31 28.3 1,235 .04 32.4 .37 9.2 20.9 .37 
31.6 925 .04 9.14 .53 33.0 1,165 .04 .29 31.4 1,300 .04 35.3 .43 9.2 24.2 .43 
35.3 1,068 .04 11.45 .99 39.5 l ,llO .04 .29 35 .7 1,445 .04 39.5 .50 9.2 27.9 .50 
39.4 -1 ,182 .04 11.80 .92 42.2 1,410 .04 .27 37.9 1,530 .04 40.1 .58 9.2 31.7 .58 
43.2 1,328 .04 11 .80 .92 46.4 1,550 .04 .27 42.0 1,680 .04 45.5 .64 9.2 )5.0 .64 
-)()O -12,000 +2.1 +200 -23.0 -400 -4,000 H .2 -12.0 -200 -10,000 +1.2 -)()O -2.0 +153 -100 -

.67 14.9 321 .27 .66 19.1 S82 .1~ .)4 16.8 .32 11.1 270 .)5 17.) 798 .15 16.8 

.67 17.8 415 .31 .64 24.9 620 .15 .42 18.3 .39 13 .9 320 .38 18.0 838 .15 17.7 

.67 20.8 472 .34 .56 28.2 766 .15 .37 23 .1 .46 17.0 415 .41 23.2 955 .15 22.S 

.72 23.5 508 .36 .48 30.3 804 .I~ .41 25.6 .53 20.1 472 .42 26.2 972 .15 24.4 

.72 27.7 ~~ .)8 .50 3l.4 892 .1~ .36 28.3 .61 2).7 508 .44 28.4 1,083 . 1~ 27.S 

.80 33.6 740 .40 .46 35 .~ 950 .15 .33 27.5 .68 26.9 584 .45 29.0 1,12) .15 27.1 

.80 34.4 740 .44 .46 37.2 1,134 .15 .30 32.0 .74 29.5 738 .46 32.3 1,2~ .15 ll.6 
+32.0 +200 -7.0 +14.0 -200 -10,000 +27.0 +80 1-1.0 -6.0 - )()O -17,000 -H.O -100 

- .- - - - - - - - .. - - - .- .- .. - .- .- .. -
1.04 U.O 4711 .44 1.10 32.) 971 .2) .49 27.6 .~I 16.0 478 .51 24.6 I ,U5 .23 16.8 
1.04 2H 547 .47 1.03 32.5 990 .U .52 26.8 .59 19.8 547 .5) 25.8 1,320 .U 27.0 
1.04 29.6 740 .51 0.96 )8.7 1,210 .21 .46 32.1 .68 23.5 740 .57 31.7 1,500 .21 )l.0 

1.11 34.4 810 .54 0.83 44.0 1,245 .U .48 35.3 .n 27.6 810 .S8 37.6 1.510 .U 35.5 
1.11 38.6 810 .61 0.86 47.7 1 ,360 .U .48 38.9 .87 32.0 810 .66 40.9 1,615 .22 SS.O 
1.21 1).7 920 .63 0.84 ~1.7 1,425 .22 .43 41.0 .96 36.) 920 .67 44.8 1,654 .22 40.2 
1.21 47.2 920 .68 0.84 54.~ 1,526 .U .43 4).0 1.04 39.7 910 .73 47.~ 1,7~5 .22 42.5 

+49.0 +)()O - -10.0 +27.0 -200 -15,000 - +46.0 +100 - .- - -7.0 -350 -26,000 +4.9 -)()O 

- - - - - - - - - - - .- - - - .- -.67 17.1 )91 .38 .66 1).5 7SS .23 .41 22.5 .41 13.4 )92 .42 19.3 97~ .2) 22.0 
.67 10.3 530 .40 .64 30.8 8SS .22 .37 26.7 .49 16.6 530 .44 26.2 1,045 .22 16.1 
.72 24.2 575 .43 .56 34.2 976 .22 .37 29.4 .56 19.9 ~75 .46 30.0 1,135 .22 30.0 
.72 17.7 ~75 .49 .56 36.9 996 .22 .40 31.9 .64 23.4 575 .52 32.6 1,165 .22 30.8 
.80 )l.0 670 .52 .57 42.3 1,105 .22 .40 34.3 .72 27.2 670 .55 37.6 1,282 .22 3~.2 
.80 35.8 762 .51 .51 37.8 l,ISS .22 .36 36.8 .80 31.0 762 .55 33.7 1,385 .22 37.0 
.80 38.7 830 .~3 .46 42.0 1,290 .12 .33 34.2 .87 830 33.9 .55 38.0 1,500 .22 34.3 

-10 - - -9.0 +38.0 -50 -13,000 +51.0 +200 -5.0 -200 -20,000 -H.9 -100 - - - -

- - - - - - - - - .- .- .- - .. - .- - .-
.91 18.0 274 .21 1.15 25.3 610 .04 .72 22.0 .27 16.6 274 .16 17.7 1,000 .04 21.1 

1.00 21 .7 274 .28 1.28 30.3 680 .04 .80 23.5 .35 15.3 274 .34 21.4 1,140 .04 23.1 
1.20 27.7 295 .35 1.46 35.3 825 .04 .80 27.7 .42 18.9 295 .40 24.6 1.290 .04 27.3 
1.)5 31.8 334 .40 1.51 38.5 925 .04 .86 32.1 .49 U .7 334 .48 28.6 1,350 .04 30.6 
1.)5 35.5 )34 .48 1.66 44.0 I,rno .04 .86 36.3 .56 26.4 334 .55 32.8 1,500 .04 34.9 
1.47 40.5 410 .5) 1.75 50.0 1,185 .04 .80 38.5 .67 1l .7 410 .60 )7.8 1,590 .04 )7.1 
1.47 43.7 410 .60 1.75 5).7 1,325 .04 .80 42.5 .73 34.8 410 .67 41.5 1,730 .04 41.2 
-16 -200 - -8.0 +2.0 -)()O -10,000 - +15.0 -200 -1.0 -100 - -6.0 -400 -25,000 +).1 -400 
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Figu re 22. Class 25, track, axle, and ~heel loads, a1ld concentrated load equivalents for 
design 0/ military bridges, 10- to 90-/00t spans. 

Figure ·23. Class 50, Jrack, axle, and wheel loads, and concentrated load equivalents for 
design 0/ military bridges, 10- to 90-/00t spans 

bays extend above track. Handrail is 12 feet from bridge center line. 
c. Abutments are, designed for a Is-root-wide embankment 

34. LIVE LOAD. These bridges are designed for Cooper's E-45 Loading 
and a maximum speed of 40 mph. Figure 24 shows details of this loading 
and the relation between Cooper's loadings and British standard unit (BSU) 
loadings. Cooper's E-45 is equivalent to BSU 20. Note that British loads are 
given in long tons (2,240 pounds). 
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(1) Structure-clearance diagram for straight track. 
(2) Locomotive and train, Cooper's E-45 loading. 
(3) Alternative concentrated loads for short spans. 
( 4) Relation between Cooper's E- loading and British standard unit 

(BSU) loading. 
(5) BSU 20 loading. 

35. IMPACT. Impact loads are assumed to be a percentage of live load as 

expressed by the formula: 1= 100 - 0.60 L 
Where, 

I = percent addition to static live load. 
L = length of span in feet 

This impact load includes the effects of uneven rail joints and unbalanced 
locomotive driver wheels. Impact loads are applied in designing all steel 
members except steel piles; they are disregarded for all timber members, 
piles, and foundations . . 



TABLE IX. Track, axle, and wheel loadings for design of flooring of military bridges. 

B.ridge classification Class 25 

Clear roadway .......................................... .... 128" 

Track vehicle : 
Weight of critical tank .......................... 25 tons ................... . 
Length of ground contact ...................... 105" .............. _ ....... . 
Width of each track .............................. 19" ............ ............. . 
Distance c to c of tracks .......... .............. 80" .. ....................... . 

Axle load : 
Single axle: 

Axle load ........................... .... ... ..... 13 tons ................... . 
Wheel: 

Width ...... ....... ...... ........... ... ... 28" ....... .................. . 
N umber of tires ........... .... ..... 4 (dual) .......... ..... . 

Width out·to·out of wheels ......... 100" ... .................... . 
Bogie axle: 
Maximum axle load when total num· 

ber of axles are: 
'3 .................................................... 10 tons ................... . 
4 .................................................... 9 tons ... .................. . 
5 or more ...................................... 8 tons .. ......... ... .... ... . 

Wheel: 
Width ........................... ................. 22" ................. ..... ... . 
Tires (dual) ...... .. ..... .. ................. lOx 20 ................. . 
SpaCing, c to c ... .. ....... .. ........ .. .... .. 7 (," .. .. . . . ... . .. .. .. ....... . . 

Width out·to·out of wheels ...... .. 98" ............. ......... ... . 
Axle spacing .. ... ..... ........ ........... .. .. 40" ........ ..... ............ . 

Wheel load: 
Single tire : 

Load . .... .. .. .. .... .. .. .. .......... ... ..... ... .. .. 4 tons ..... ... ...... .... ... . 
Tire size ....... .............. .... ... .. ... .. .. ... 16 x 24 ................. . 

Dual tire: 
Load .. .... ..... .. ...... ....... ... ..... ............ 60 tons ................. . 
Tire size ....... .............. .... ............. .. 13 x 24 ... ... ............. . 
Wheel width .. ... ..................... ... ... 28" ... .. .... ....... ..... .... . 

:'vote : J.oadin ~s f Ol' clas~ 80 br idges are described in pa ragra ph 28. 

Class 50 

150". 

50 tons. 
168". 
24". 
92". 

20 tons. 

34". 
4 (dual) . 
124". 

19 tons. 
18 tons. 
17 tons. 

34". 
16 x 24. 
86". 
120". 
48". 

5 tons. 
16 x 24. 

10 tons . 
16 x 24. 
34". 

36. NOSING OF LOCOMOTIVES. To withstand the effect of nosing of 
moving locomotives, bridges are designed for a concentrated moving hori
zontal lateral force of 20,000 pounds applied at top of rail at any point in 
the span. Vertical effects of this lateral force are disregarded. 

37. TRACTION AND BRAKING FORCES. In addition to longitudinal 
wind forces (par. 25), railway bridges are designed for a horizontal longi
tudinal force representing the effects of train traction or braking. The design 
force used is the larger of the following: 

a. Twenty-five percent (25 % ) of the weight on locomotive drivers, rep
resenting traction effect. 

b. Fifteen percent (15 70 ) of the total live load on the bridge, represent
ing braking effect. 

38. WIND ON TRAIN. In addition to the lateral wind forces (par. 25), 
railway bridges are designed for a lateral horizontal wind load of 300 pounds 
per foot of track applied 8 feet above top of rail. This force represents the 
effect of wind on the side of a train on the bridge. 
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Figure 24. Live loads and structure-clearance diagram for E-45 military railway bridges. 

Section IV. MATERIALS AND WORKING STRESSeS 

39. STEEL MATERIALS. a. Structural and rivet steel. 
based on steel with the following physical properties: 

The designs are 

Structural Rivet, 
steel steel 

Tensile strength (pounds per square inch=psi) 60,000= 
72,000 psi 

Minimum yield point, one-half of tensile 
strength but not less than ....... _ ........ _._ ... .. _. __ 33,000 psi 

52,000= 
62,000 psi 

28,000 psi 

These properties are characteristic of the American structural steel normally 
available in depots. Where steel of uncertain origin or lower strength is 
used, load capacities must be reduced in proportion to the lower yield point, 
or the size of members and connections shown on the drawings must be 
increased. This must be done because of the relatively high allowable work
ing unit stresses (par. 40) used in the designs. For example, a basic tensile 
working stress of 27,000 psi has been adopted for semipermanent military 
bridges, as compared to 18,000 psi used for civilian highway and railway 
bridges. (See table L for moments and shears.) 

b. Structural ribbed bolts. Structural ribbed bolts (table LXXVII) are 
made of steel having a tensile strength of 70,000 psi. They are 'is-inch size 
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with 15 longitudinal ribs and .95-inch outside diameter of the ribbed shank 
and are used in 15/16-inch holes. They have full buttonheads and are 
threaded with special screw threads for 'is-inch self-locking nuts 1% inches 
thick. 

c. Machine bolts and nuts. (table LXXV) . Designs using black or un
finished machine bolts are based on common bolts with a yield point of ap
proximately 45,000 psi . 

d. Welding rods and electrodes. Welding rods for oxyacetylene weld
ing are mild-steel rods. Electric-arc welding electrodes must be heavily 
coated, mild-steel, shielded-arc electrodes for all-position, general-purpose 
work. They are used with reverse-polarity (electrode positive) direct-current 
welders. 

40. STEEL WORKING STRESSES. Steel bridge designs in this manual are 
based on the allowable working unit stresses shown below. These stresses 
are not exceeded by any combination of design loads and forces excluding 
lateral and longitudinal forces. Where lateral and longitudinal forces are con
side~d in combination with other loads and forces, allowable working unit 
stresses 15 percent higher than those listed below are permitted. All stresses 
are in pounds per square inch unless otherwise noted. 

a. Structural and rivet steel. (1 ) Tension. Axial tension on net section. 
(a) Structural members ............................................................ 27,000 
(b) Machine bolts, at root of thread ...................................... 20,000 
(2) Axial compression. On gross section 

for length of member .................................................... -L inches 
and radius of gyration .................................................... -r inches 

( .. ) For values of.!:: not greater than 140. ,. 
1. Riveted or bolted ends. .......... ................ 22,500-% 

2. Pinned ends .............................................. 22,500-Yl 

( b ) For values of Lover 140 but not 
,. 

to exceed 200, bolted or pinned ends. 

( c) Compression, splice material .................. .. 
( d) Stiffeners of plate girders ...................... .. 
(3) Bending. On extreme fiDer of rolled and 

built-up sections. 
(a) Compression in flanges of width b inches 

and length of unsupported flange be
tween lateral connections or knee braces 

24,000 
24,000 

56,000 

1 + 5,750 r2 

L inches ............................................... . 27,000 - 7.5 ( Lb)2 
(Double.plank floors or laminated 

floors securely nailed and held to 
steel stringers by welded or bolted 
connections are assumed to fUrnish 
continuous lateral support.) 

(b) Tension on net section ............................ 27,000 
(c) Pins, structural-grade hot-rolled steel .... 33,000 
(d) Pins, cold-rolled steel.. .................... .. ...... 45,000 
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(e) Bolts ............. -' ................ ........ ................. __ . 27,000 
(4) Diagonal tension. In webs of girders of 

rolled beams; at sections where maxi-
mum shear and moment occur simul
taneously ....... :...................................... 27,000 

(5) Shear. 
(a) Girder webs, gross section ...................... 16,500 
(b) Pins ........................................................ 17,000 
(c) Power-driven rivets and structural ribbed 

bolts in tight-fitting holes .................... 15,000 
(d) Unfinished bolts ...................................... 12,000 
(6) Bearing. 
(a) Pins, steel parts in contact ...................... 33,000 
(b) Power-driven rivets and structural ribbed 

bolts in tight-fitting holes .................... 30,000 
(c) Unfinished bolts ...................................... 25,000 
b. Welds. (1) Fillet welds. On throat area, 

tension, compression or shear .............. 9,600 
(This is 425 pounds per linear inch of 
weld for each 1/16 inch of size.) 

(2) Butt welds. On weld area. 
(a) Shear ........................................................ 12,000 
(b) Compression ............................................ 16j OOO 

41. TI~BER MATERIALS. Timber bridge designs in this manual are based 
on use of seasoned, dry timber of American species of 1,400-pound stress 
grade as shown in table LVIII. This grad(' includes select structural Douglas 
fir, merchantable structural longleaf southern pine, or dense structural short
leaf southern pine. The designs cannot be used with unseasoned or wet timber 
and timber of lower grades, unless . sizes and connections are increased or 
load capacities decreased proportionately. 

42. TI~BER WORKING STRESSES. The following allowable working unit 
stresses govern the design of wood members of bridges in this manual. These 
stresses are not exceeded by any combination of design loads and forces. (See 
par. 23.) Values are in pounds per square inch. 

a. Extreme fiber stress in bending ............................................. . 
b. Horizontal shear (parallel to grain) ..................................... . 
c. Compression perpendicular to grain ........................................ .. 
d. Compression, parallel to grain, on cross section of members 

with: 
length 
least dimension 

(1) For L - values not greater than 11 
d 

L inches 
d inches 

2,100 
150 
500 

1,750 

(2) For L - values over 11 but not greater than 21.5 ............ 1,750 

d [ 1-+(21~ d) 4J 
(3) For L - values over 21.5 but not to exceed 50. 

d 535,000 

(~r 

43. CONCRETE MATERIALS. Designs for concrete caps, footings, and 
abutments are based on unreinforced concrete having a 28-day compressive 
breaking strength of 2,500 psi. Concrete of this quality should have a maxi
mum water-cement ratio of 6Y4 gallons of water per sack of cement. (See 
ch. 8, FM 5-10, for detailed information on proportioning, mixing, placing, 
and curing concrete.) 

44. CONCRETE WORKING STRESSES. The following allowable work
ing unit stresses govern the design of concrete parts of bridges in this manual. 
Values are in pounds per square inch. 

a. Compression in pedestals, height to thickness ratios not to 

exceed 3 to 1 ................................ ........................................ 750 
b. Bending stress in extreme fiber . 
(1) Compression ............................................................................ 1,250 
(2) Tension ...................................... ........... ................. ........ .......... 90 
c. Shear ............................................................................................ 75 
d. Punching shear ................................................ ~...... ..... .. ............ 200 
e. Bond to timber or steel piles ....................................... .... ........ ... 15 

45. SOIL PRESSURES. Designs for spread footings and abutments are based 
on soils capable of developing a safe allowable bearing pressure of 3,000 
pounds per square foot. (See par. 70.) This value is used in proportioning 
footings for combinations of dead and live loads. However, for combinations 
of lateral and longitudinal forces with dead and live loads, a maximum 
bearing pressure of 4,000 pounds per square foot is allowed on these soils. 

46. BEARING-PILE LOADS. a. Designs for pile bents and piers, foun
dation piles, and pile abutments are based on piles driven to the bearing values 
shown on the drawings. Pile bearing values are determined in accordance with 
section III, chapter 12. The maximum pile loads in these designs are: 

(1) Timber piles, 18 tons. 
(2) Steel piles, 50 tons. 
b. These pile capacities are used for combinations of dead and live loads. 

However, for combinations of lateral and longitudinal forces with dead and 
live loads, permitted loads on piles are: 

(1) Timber piles, 25 tons. 
(2) Steel piles, 60 tons. 

47. FIELD DESIGN. Field designs are necessary for scaffolding, concrete 
forms, ramps, and other temporary construction: See TM 5-225 for detailed 
information on rigging and TM 5-226 for information on carpentry. 

CHAPTER 5 

CAPACITIES AND TRAFFIC CONTROL 

48. NORMAL LOADS FOR CONTROLLED TRAfFIC. a. The normal move
ment of all vehicles across bridges is governed by military traffic regulations. 
The designs in this manual are based on controlled traffic having the following 
normal restrictions: 

(1) Weight-class of vehicles does not exceed posted capacity of bridges. 
For definition of weight class and equivalent weight class, see FM 5-10, para
graphs 239 and 245. 



(2) Vehicle spacing 30 yards, the closest military-vehicle spacing normally 
permitted. 

(3) Maximum speed 25 mph, normally not exceeded by heavy military 
vehicles. The vehicles may veer from side to side, and move in both lanes of 
double-lane bridges. 

(4) Only these normal restrictions are necessary when class 50 double-lane 
bridges are used for single-lane traffic by class 80 vehicles. (See par. 28.) 

b. The normal traffic regulations given in a cannot be violated without 
risk of overstressing these bridges. 

49. POSTING BRIDGES. a. Bridges are marked with their capacity under 
controlled traffic as defined above. (See tables X, XI, and XII.) This is re
ferred to as posted capacity, US class 50, or US class 25. Class 50 double
line bridges may also be posted as US class 80 for single-lane traffic only. 
(See par. 239 FM 5-10.) 

b. The hypothetical vehicles used as design loads for class 50 and class 
25 bridges are shown in figures 22 and 23. The hypothetical class 80 vehicle 
is described in paragraph 28. 

50. OVERLOADS. a. Excessive stresses may be caused by: 
(1) Loads of weight-class exceeding posted capacity of the bridge if 

crossed without special traffic re~trictions. 
(2) Loads less than or equal to posted capacity of the bridge crossed at 

excessive speeds or decreased spacing of vehicles. 
b. Loads of weight-class exceeding posted capacity are permitted provided 

additional traffic restrictions are enforced. For such overloads · there are two 
types of crossing, each with special traffic restrictions: 

(1) Caution crossing. (See par. 51.) 

I .. A ·1. A .1. A .1. A .1. 
SPACING OF TRACKED VEHJCLES 
FOR UNRESTRICTED CROSSING 

CLAS~ WEIGHT(TONS) A (INCHES) 
4 4 TONS 80" 
9 9 TONS 80" 
12 12 TONS 80" 
16 16 TONS 105" 
20 20 TONS 105" 
25 25 TONS 105" 
35 35 TONS 132" 
50 50 TONS 168" 
65 65 TONS 216" 
80 80 TONS 264" 

A 

Figure 25. Tank loads used in ratin/!. bridges for unrestricted trt/lfic. 

920303 a - 50 - 3 

.. I 

(2) Risk crossing. (See par. 52.) 
c. If normal traffic restrictions as to speed and spacing are violated, the 

bridge must be restricted to vehicles of weight-class less than normal posted 
capacity. Crossings of such decreased loads are known as unrestricted crossings. 

d. Design loads of the following weight-classes have been considered in 
rating the bridges for caution, risk, or unrestricted crossings: 80, 65, 35, 20, I 

16, 12, 9, and 4. 

51. CAUTION CROSSING. a. Overloads cross with caution if the follow
ing traffic restrictions are enforced: 

(1) Speed not over 5 mph, to reduce effect of impact. 
(2) Distance between vehicles at least 50 yards, to reduce load on spans. 
(3) Vehicle centered on bridge, to avoid overstress in outside stringers. 
( 4) Single-lane traffic on two-lane bridges, to reduce loads concentrated 

near center line of roadway. (Note that this is the only restriction necessary 
to permit class 80 traffic (par. 28) on class 50 double-lane bridges. This is 
not a caution crossing.) 

(5) No braking or gear shifting on bridge, to reduce longitudinal forces 
on bridge. 

b. Maximum weight-classes of vehicles that can cross with caution are 
listed in separate columns in tables X, XI, and XII. If these vehicles comply 
with the restrictions in a above, allowable stresses given in chapter 4, section 
IV will not be exceeded. 

52. RISK CROSSING. a. Overloads cross with risk if the following traffic 
restrictions are enforced: 

(1) Speed not over 3 mph. 
(2) Only one vehicle allowed on bridge at a time. 
(3) Vehicle centered on bridge deck. 
(4) No braking or gear shifting on bridge. 
(5) Vehicle guided across bridge by man on foot to insure observance of 

restrictions (1), (3), and (4) . 
b. Maximum weight-classes of vehicles that can cross with risk are listed 

in separated columns in tables X, XI, and XII. If these vehicles cross the 
bridge, the allowable stresses in section IV, chapter 4, are exceeded, even if 
all restrictions in a are observed. Such loads involve a definite risk of bridge 
failure, since the values of maximum permissible weight-class for crossing 
with risk have been computed using stresses at or near the yield point of the 
materials. Risk crossings should be permitted only on well-maintained bridges 
when specifically authorized by the responsible headquarters . 

53. UNRESTRICTED CROSSING, DECREASED LOADS. a. Normally, un
restricted traffic is not permitted ori military bridges. If the situation requires 
or justifies relaxing normal restrictions, the maximum weight-class of vehicles 
must be reduced on long bridge spans. (See par. 53c.) 

b. The permissible weight-class of vehicles for unrestricted traffic was 
computed for columns of tanks of the weights, ground-contact lengths, and 
spacings shown in figure 25. The capacities for unrestricted traffic of single 
spans are listed in tables X, XI, and XII. The capacities for unrestricted 
traffic bridges o{ two or more spans are limited by the substructure capacities 
and are shown in tables XIII and XIV for combined lengths up to 180 feet 
of two spans on a common support. 

c. Capacity is not reduced for unrestricted crossings on: 
(1) Single-span, single-lane, class 50 bridges, up to 40 feet long. 

Single-span, double-lane, class 50 bridges, up to 50 feet long. 
Single-span, double-lane, class 25 bridges, up to 30 feet long. 

(2) Multiple-span, class 50 bridges, with combined length of two spans 
on a common support 53 feet or less. 

Multiple-span, class 25 bridges, with combined length of two spans on a 
common support 35 feet or less. 

54. CAPACITY TABLES. a. Superstructure. Capacities of spans, with tim
ber stringers and steel stringers, are given in tables X, XI, and XII. 

Span 
length 
(feet) 

11 
13 
15 
15 
20 
30 
40 
50 
60 
70 
80 
90 

- TABLE X. Single-lane, claJS 50 bridges, capacities of superstructures. 

Stringer 

Timber 
Timber 
Timber .... ooooooo oo o oo 

Steel _0 0 00000000 00 0 000 000 

Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 

Traffic condition 
Controlled With caution With risk Unrestricted 

Posted Maximum class Maximum class fMa ximum class 
capacity' of loading' of loading' of loading 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 

50 
50 
50 
50 
50 
50 
50 
35 
35 
25 
20 
20 

1 To determine over-all capacity of bridge for unrestricted crossings, see table XIII for capacity 
of substructure. 

2 Capacity of subst ructure same as capacity of superstructure. 

TABLE XI. Double-lane, class 50 bridges, capacities of superstructures. 

Traffic condition 

Span 
length 
(feet) 

11 

13 
15 
15 
20 
30 
40 
50 
60 
70 
80 
90 

Stringer 

Timber 
Timber 
Timber 000 0000000000 00 

Steel 00 00000000 00 00 000 000 

Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 

Controlled 
(posted capacity)' 

Two lanes One lane 

50 80 
50 80 

50 80 

50 80 
50 80 

50 80 

50 80 

50 80 
50 80 

50 80 

50 80 

50 80 

Caution or risk Unres~rictedl 
one lane two lanes 

Maximum class VIaximum class 
of loading' of loading 

50 
50 
50 
50 
50 
50 
50 
50 
35 
20 
20 
20 

1 To determine over-all capacity of bridge for "unrestricted" crossings, see table XIII for ca· 
pacity of substructure. 

2 Capacity of substructure same as capacity of superstructure_ 
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TABLE XII. Double-lane, class 25 b,.idgeJ, capacilies of .Wp erJlruclures. 

Span 
length 
(feet) 

11 

13 
15 
15 
20 
30 
40 
50 
60 
70 
80 
90 

Stringer 

Timber .. -..... _-- ----------. 

Timber ----------... _- ------
Timber -_._---- -------------
Steel ---------- .... _ .... _-----
Steel ._-_._---------.-------_. 

Steel -._------ ----------------
Steel --------------_ .. _---- ---
Steel --._- ._ --_._-------------

Steel ------------- .. _-------_. 
Steel ------_._----- ----.. -.-.-
Steel -----.-----_._---_._-----

Steel ------- ._. __ ._-----------

Controlled 
two lanes 

Posted 
capacity2 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

Traffic condit ion 

With caution With ri sk Unrestricted 1 
one lane one lan e two lanes 

Maximum class 1\1:1xi mulll clas Maximum class 
of loading' of loading2 of loading 

35 50 25 
35 50 25 
35 50 25 
50 65 25 
50 65 25 
50 65 25 
35 50 16 
35 50 16 
35 50 12 
35 50 9 
35 50 9 
35 50 4 

1 To determine over-all capacity of bridge for unrestricted crossings, see table XIV for capacity 
of substructure. 

2 Capacity of substructure same as capacity of superstructure. 

b. Substructure. (1) For "controlled," "with caution," and "with risk" 
crossings, the superstructure governs bridge capacity_ 

(2) For "unrestricted" crossings, the substructure generally governs capacity. 
These capacities are given in tables XIII and XIV. 

fABLE XIII. ClaJS 50 bridgeJ, capacilies 0/ mbJlftlc!ures for unrestricted crossings. 

Combined length :Maximum CambiTlcd length l\1':aximum 
of two spans on class of two spans on class 

com mon support of common support of 
(feet) loading (feet) loading 

53 50 105 16 
58 35 120 12 
68 25 160 9 
84 20 over 180 4 

TABLE XIV. D ouble-lane, class 25 bridgeJ, capacities of subs/1"IIctures for 
unreSlricled crossings, two lanes. 

Com bined length Maximum Combined length Maximum 
of two spans on class of two spans on class 

common support of common support of 
(feet) loading (feet) loading 

35 25 59 12 
46 20 82 Y 
56 16 180 4 

c. Loads and stresses. Stresses caused by loads under "controlled," "with 
caution," and "unrestricted," are within the allowable limits stipulated in this 
chapter. 

55. APPLICATION OF CAPACITY TABLES. a. The capacity of a bridge 
depends on: 

(1) Longest span in bridge, for "controlled," "with caution," and "with 
risk" crossings. 

(2) Longest span in bridge or the longest combined length of two spans 
on a common support for "unrestricted" crossings. 
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b. To illustrate the use of capacity tables for determining over-all bridge 
capacity, reference is made to figure 35, chapter 9, showing a class SO single
lane bridge. 

Longest span 
Longest combined length 

of two spans on a com
mon support 

Posted capacity 
Crossing 

= SO' (span 8) 

= 65' (span 7 + span 8 on pier 7.) 
US Class SO (See table X, column 3.) 

With caution US Class 80 (See table X, column 4.) 
Since vehicles of the heaviest load classification can cross "with caution," nc 
"with risk" classification IS required. For "unrestricted" crossings, bridge 
capacity is: 

Superstmeture Class 35 

Substructure Class 25 

(See table X, column 6, 
for SO-foot span.) 

(See table XIII for loaded 
length not exceeding 
65 feet.) 

The capacity of the bridge under various classes of traffic control is then: 
Traffic control Class of loading 
"Controlled" (posted capacity) . __ . _____ ______ . __________________ . __ . __ .___ SO 

"With caution" -- ...... _ .... _ .. _ .. _ ... _._ .. _ ... __ .. __ ... _. _._ ... .. _. __ ._._ .. _ .. _._ .. _ 80 
"Unrestricted" ------ ..... -_. __ .. _._ .. _._._ ... __ .. __ . __ ._._ . ____ ._ .. ____ ._. ___ .. ____ .. _ 25 

PART TWO 

CONSTRUCTION OPERATIONS 

CHAPTER 6 

SITE SELECTION, RECONNAISSANCE, AND SURVEYS 

Section I. SITE SELECTION 

56. GENERAL. a. Semipermanent bridges are usually built to: 
(1) Replace demolished bridges, bridges of limited capacity, or standard 

stream-crossing equipment. 
(2) Provide crossings at new sites for new routes or for relocated existing 

routes. 

b. If the bridge replaces a demolished structure, the original site is usually 
chosen so approaches and undamaged parts of the replaced bridge can be 
used. However, a bypass bridge may be more practicable where debris is 
difficult to move and damaged parts require extensive repair. (See fig . 26 (2) .) 

( 1) Reconstruction by replacing demolished spans with timber trestle 
construction. 

(2) A new bridge with new approaches built alongside a partly demolished 
structure. Use of standing parts of the demolished bridge was not practicable 
because of its height and the large amount of debris to be moved. 

c. If a new location is chosen, alternate sites are considered and the 
advantages or disadvantages of each compared. The site should provide a 
suitable crossing at the least cost in time, labor, and material. Tables V to 

(1) 

Figure 26. Replacing demolished bridges. 

VIII give approximate quantities of labor and materials to help make com
parisons. Important factors in site selection are discussed below. 

57. APPROACH ROADS. In comparing sites, the amount of construction 
involved in building access roads and approaches must be considered. Unless 
the crossing presents particularly difficult construction problems or requires 
a large structure, its location is usually less important than that of approach 
and access roads. Factors to be considered in location of roads are discussed 
in FM 5-10. 

58. ALIGNMENT. a. Bridge and stream. A site at which a stream can be 
crossed at right angles is best. Other crossings require longer structures with 
construction skewed or towers and bents set at an angle to the stream flow. 
Such crossings are to be avoided because skewed construction is more diffi
cult, and towers and bents at an angle to the current obstruct the flow and 
tend to catch more debris than if parallel to the stream. 

b. Bridge and approaches. Alignment of a bridge and its approaches 
should be as straight as possible. (1) Curves on or close to railway bridges 
are avoided if at all possible, and in no event should curvature on a bridge 
exceed 6° 30.' With that curvature, train speeds must be limited to 20 mph. 

(2) Sharp curves in apprmches to highway bridges must end at least 60 
feet from the bridge, if it is to be crossed by long tra iler units. Preferably, 
approaches are straight for 150 feet. 

59. STREAM CHANNEL. . a. A site on a narrow, straight, and uniform 
reach of a stream is preferred because: 

(1) A narrow channel requires a shorter bridge. 
(2) Banks of straight and uniform channels are less apt to erode and 

cave in. Erosion is particularly severe below sharp bends in a channel. 
(3) Islands or other obstructions interrupt smooth flow and tend to cause 



destructive cross currents during fl.o.ods. 
b. Unif.orm depth .of water is desirable because SC.our is less apt t.o .occur 

during fl.o.ods . 
c. Deep water requires special c.onstructi.on meth.ods which are av.oided 

wherever P.ossible. The limiting c.onditi.ons f.or constructi.on .outlined in this 
manual are given in paragraph 10. 

60. FOUNDATION CONDITIONS. a. Foundati.on c.onditions are an im
P.ortant fact.or in site selecti.on. This manual provides f.oundation types for 
all conditi.ons ordinarily encountered; their adaptation is discussed in chapter 
7. Material, lab.or, and equipment requirements for foundations vary widely; 
requirements are given in chapter 8. 

b. Firm, gently sloping banks are preferred as they permit more efficient 
use of truck- and crawler-mounted erection equipment. S.oft, muddy, or steep 
banks limit the efficiency of both men and equipment. 

c. Sliding or heaving banks should be avoided. Even the most substantial 
construction cannot successfully resist displacement by large masses of m.oving 
earth. 

(1) Slides are most .often caused by the saturation and softening of heavily 
Loaded layers of clay or mud. Evidences of their occurrence are easily 
recognized. 

(2) Heaving is usually caused by embankments .overl.oading soft day or 
mud. Except in the s.oftest soils, it can be avoided by placing abutments 
well back of the bank line and by limiting the height .of embankments. 

61. CONSTRUCTION FACILITIES. The site should include a firm, level 
area suitable as a material and fabrication and framing yard. It should also 
have a nearby bivouac area for construction forces, and an access road .over 
which materials, equipment, and supplies can be brought to the work. 

Section II. RECONNAISSANCE 

62. PURPOSE. The purpose of a reconnaissance is t.o get the information 
necessary for selecting a site and for determining the type and principal 
features of the construction. If a demolished structure is to be replaced, the 
condition and extent of any standing parts that might be used in reconstruc
tion should also be determined. 

63. PERSI')NNEL. Rec.onnaissance f.or sites .of semiperman€nt bridges sh.ould 
be assigned t.o an .officer experienced in bridge reconnaissance. He must know 
what inf.ormation is necessary and be able to rec.ognize the relative im
P.ortance .of the vari.ous factors S.o he can c.ompare sites. This requires that 
he be able to visualize at each prospective site the completed bridge and all 
principal steps in its construction. He must, furthermore, be thoroughly 
familiar with the communication requirements of the installation, and with 
the adaptability, limitations, and lab.or, material, and equipment requirements 
.of various type bridges. 

64. RECONNAISSANCE INSTRUCTIONS. For general information on re
connaissance instructions, see FM 5-6. Reconnaissance instructions f.or these 
bridges should specifically c.over the P.oints listed bel.ow ; if they do not, the 
information should be requested before going int.o the field: 

a. Vehicle weight-class requirements. 

b. Number of lanes required. 
c. Minimum clearance requirements over canals, streams, roads, or railr.oads . 
d. Existing limitations on availability .of construction materials and equip

ment. 
e. Availability and experience of construction troops. 
f. Time f.or construction. 

65. PRELIMINARY STUDY. a. Review the requirements listed in the state
ment .of theater construction policy. Gather all available information on the 
stream including maps and stream-flow data. Request stream data, particularly 
information on floods, from intelligence section. If a choice of sites is per
mitted, make an initial map study to determine which sites best fit the c.om
munication netw.ork. Ordinarily this study discloses factors which limit the 
choice of locations and suggests other factors requiring special investigation 
on the ground. 

b. Investigate the source and availability of materials and c.onstructi.on 
equipment; als.o the means of bringing these to the various sites. Determine 
limitations on construction imposed by lack .of certain equipment or material. 

c. Preparati.ons for reconnaissance include assembly of necessary surveying 
instruments, tools and transportation, including some means of crossing the 
stream if necessary. Picks, sh.ovels, bars, mauls, rope, and an earth auger should 
be included f.or prospecting and sounding foundati.ons . Photographic equip
ment is desirable to take pictures of the sites. 

66. RECONNAISSANCE METHODS. a. Reconnaissance should be as de
liberate and complete as time permits. Through reconnaissance reduces the 
likelihood of picking a P.oor locati.on or of having t.o abandon work because 
of unfavorable conditions not discl.osed until construction is underway. 

b. Topographic features need not be obtained in great detail or with ex
treme exactness. They may be determined by stadia or with tape, compass, 
and hand level by survey methods described in FM 5-10 and TM 5-235 . 

c. Stream characteristics are determined by observing vel.ocity and evidences 
.of flood heights .on banks and buildings and of drift lodged in trees and 
brush. Where possible, these observations are supplemented by inquiry and 
checked against available stream-flow records. 

d. F.oundation conditions are estimated by visual examination .of exposed 
banks and by soundings in the stream bed. 

e. L.ocation and alignment of approaches are determined by r.ough ground 
survey, by aerial survey, or by paper locati.on on cont.our maps .of the area. 

67. RECONNAISSANCE REPORTS. A reconnaissance report in brief written 
form conf.orming to the general requirements given in FM 5-6 is submitted 
for each site . A form like that sh.own in table XV serves as a guide to prevent 
omitting important items from the investigations .or from the rep.ort. To provide 
complete site information, maps, sketches, photographs, and brief descrip
tions should supplement the data on the form. 

Section III. SITE SURVEY 

68. PURPOSE. A detailed survey is made after the site has been selected 
fr.om the inf.ormation furnished by reconnaissance. Its purpose is t.o 
furnish exact information fr.om which the bridge lay-out can be determined, 

materials requisitioned, and construction procedure .outlined. It is submitted 
as drawings .of the site in plan and profile, with graphical presentation of 

subsurface conditions. (See fig. 27.) 

69. TOPOGRAPHY. a. The center line of the bridge is established on 
the ground and reference points are established .on it to which all topographic 
features are tied by survey. The survey should fix t~e location of all toP.o
graphic features which may have bearing on lay-out or construction. 

b. The survey drawings sh.ould include the f.ollowing: 
(1) Location map showing relation of the site to: 
(a) C.ommunication routes. 
(b) Bivouac areas f.or construction troops. 
(c) Nearest water supplies. 
(d) Local sources .of sand, gravel, timber, and .other constructi.on materials. 
(2) Detailed plan of the site t.o a scale of not less than 1 inch t.o 40 feet 

sh.owing: 
(a) Alignment of the proposed structure and tentative position .of towers, 

bents, and abutments. 
. (b) P.osition of piers and abutments .of any existing structure. If these are 

t.o be used in the new construction, enlarged details are attached giving c.om
plete measurements and notes on condition and repair needed. 

(c) C.ourse of the stream with bank lines and direction and distribution 

of flow. 
(d) Natural features .of the site such as c~ving banks, eXP.osed rock ledges, 

dirt piles, drainage courses, and trees and wooded areas. 
(e) Works of man such as dikes, walls, fences, power and utility lines, 

sewers, drainage structures, buildings, and roads and streets. 
(f) Elevati.on contours extending at least 100 feet each side of the bridge 

center line and 200 feet bey.ond each abutment. 
(g) Location of all bench marks and their elevations; all reference P.oints; 

and all borings and soil tests. 
(3) Profile t.o equal horizontal and vertical scalc$ .of n.ot less than 1 inch 

t.o 40 feet, sh.owing: 
(a) Ground surface .on center line .of the pr.oP.osed bridge, extending not 

less than 200 feet back .of each abutment. 
(b) Elevati.on of high and low water. 
( c) F.oundati.on materials as disclosed by test pits and b.orings. 

70. FOUNDATION INVESTIGATION. a. Rod soundings. F.oundation con
diti.ons can be expl.ored t.o depths .of 12 t.o 15 feet with a pointed steel sound
ing r.od. In S.oft gr.ound, much greater depths can be reached. 

(1) R.ound rods % or I-inch in diameter are used in lengths of 5, 10, and 
15 feet. They are preferably driven with a sleeve driver, such as can be made 
by capping and weighting a sh.ort length .of pipe. An 8-P.ound hammer can 
also be used. As the limit of each rod is reached, the rod is withdrawn and 
the next longer r.od driven int.o the hole. Rods are pulled with a lever fastened 
t.o the rod with a chain. (See fig. 28.) They can be pulled m.ore easily if first 
turned with a pipe wrench. Where soundings deeper than 15 feet are made, 
threaded rod secti.ons are joined and driven with the aid of a clamped cross 

arm. 
(2) Differences in type, consolidation, and moisture content .of soils pene

trated by the rod are judged by the s.ound and speed of driving. 
(3) In making soundings t.o bed rock through soils c.ontaining boulders 

17 



Reference ................ Reconnaissance Instruction No ..... ...... ........................ ... ...... . 
(See table 11, FM 5-6) 

Purpose of reconnaissance : ..... ..... .... .................................... ................ .. .............. .. 
Facility required. . .............................. ............................ ... .......... ... ............ ....... .. 

(Single- or double· track railway and gauge; single· or double· 
lane highway; load capacity, and width between curbs; side· 
walks and widths) 

Date and time of reconnaissance: ....................................................................... . 
Date and time of report: ..................................................................................... . 
1. Stream crossed: .......... ..................... .................... ... ................... .................... . 
2. Designation of crossing: .............................................................................. .. 
3. Highway or railroad : ............................................................ ........ ................ .. 
4. Near: ......................................................................................................... ... . . 

a. Distance : .................... _ ................................................. . 
b. Direction: ............ .......... ...................... ....... .................. . 

5. Bridge replaced: 
a. Kind: ............................................................................ .. 

(Single· or double-track railway and gauge; single- or double· 
lane highway and width between curbs; sidewalks and 
widths) 

b. Type: 
(ponton, beam, girder, truss, arch, suspension) 

c. Load capacity: 
d. Construction: 

(steel, timber, concrete, masonry) 

(1) Substructure : .......................................... ........... ................ ................ . 
(2) Superstructure: ................................................................................ .. 

e. Span lengths: ....... ...... ..................... ................................. ................... ..... . 
f. Over·all length: ......................................................................... .... ......... .. 
g. Maximum height above stream bed: ....................................................... . 
h . Height at abutments: .............. ............................................................ .... .. 
i. Alignment: .............................................................................................. .. 
j. Grade: ...................................................................................................... .. 
k. Condition: .......... ....................... ........ ........... ............................................. .. 

(1) Substructure: .......... .. ................... .. .. ................... ............................. .. . 
(2) Superstructure: ........................................................ ...... .................. .. 

i. Parts usable in new construction: 
(1) Substructure : ..................................................................................... . 
(2) Superstructure: .... , ............................................................................ . 

m. Approaches: 
(1) Alignment: ...................................................................................... .. 
(2) Grade: ............................................................................................... . 
(3) Width : ............ ........................ ...................... ...................... .. .......... .. 

or logs, at least three soundings spaced about 3 feet apart are made at each 
test to insure that soundings are not being stopped by an obstruction before 
reaching bed rock. 

( 4) A party of 3 men can make 15 to 20 soundings a day through 15 feet 
of usual alluvial soil. 

b. Borings. For pile. supported construction, foundation materials must 
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TABLE XV. Outline of site recollnai.rsance for semipermanent bridge cOI/SIruction. 

(4) Character of surface: ........................................ ............................... . 
(5) Condition: ...................................................................................... .. 

6. Stream characteristics: 
a. Depth: 

(1) Observed : .......................................................................... .......... .. 
(2) Low water: ....................................................................................... . 
(3) High water: .................. .................................................................. .. 

b. Width: 
(1) Observed : ................................................................. .................... . 
(2) Low water: ...... : .......................... ...................................................... . 
(3) High water: .................................................................................... .. 

c. Velocity : 
(1) Observed : ........................................................................................ .. 
(2) Low water: .............................. .... ................................... .... .......... .... . 
(3) High water: .......................... ........ .... ........... .. .................................. . 

d. Flood periods and duration: ................................................................. .. 
e. Amount and character of debris carried during flood : 

f. Character of bed and banks: ........................... ...................... ...... .............. . 
g. Height of banks: ................................................................. : .. ................. . 

7. Foundation conditions : 
a. Stream bed: ..................... .......................................................................... . 
b. Right bank: ........................................................ .............. ......................... . 
c. Left bank: ........... ...... ......... .......... ...... ................. ........ ........ ... ................... .. 

8. Topographic and man-made features: 
a. Buildings: ................................................................................................. . 
b. Walls and fences: ...... ................ ................................ ...... .... .. ............... .... . 
c. Utility lines: ............................................................................................. . 
d. Wooded areas: ......................................................................................... . 
e. Other features : .... .. ................... .... .................................. ... ................. ...... . 

9. Approaches to be constructed: 
a. Length: ................................................. ................... ................................ .. 
h. Character of ground traversed: ...... ................. ........................................ . 

c. Grades: ................................................................................................. .. .. . 
d. Alignment : ............... ... .......... ..................... .. .......... ................... .............. .. 

10. Construction features: 
a. Communication routes: 

(1) Designation or description: .. .......... .... .................................... ........ .. 
(2) Classification: ............................................................ .. .................... .. 
(3) Width: ............................................................................................ .. 
(4) Character of surface: ...................................................................... .. 
(5) Condition: .................. ............................................................ .. .. ...... . 

be i~v.e~tig.ated t.o depths ot 2U to "10 teet to get the information necessary for 
requIsitIOnIng plIes. This investigation is made by either auger or water-jet 
borings. 

(1) Auger borings. Auger borings are most effective for shallow explora
tion of soils free from coarse gravel or loose rock. 

(a) The motorized gasoline· engine-driven earth auger can be used for 

(6) Alignment and grade : .......................................................... .......... .. 
b. Fabrication and storage areas: 

(1) Location: _ ....................................................................................... .. 
(2) Size: ..................................................... ..... ......... ....... ........ ...... ... ...... . 
(3) Character: ........................................ ...... .................... .... ........ .... ....... . 

c. Bivouac areas: 
(1) Location: .......................................................... ................... ........... .. 
(2) Size: .............. ........................ ... ................ ............... ............ ............ .. 
(3) Character: ...... ............................................................... .. ................. .. 

d. Areas for parking vehicles: 
(1) Location: .............................................................................. ..... ..... .. 
(2) Size: .......... _ ......................... ......................................................... ... . 
(3) Character: ......................................................................................... . 

e. Water supply: 
(1)' Location: ........................................................................................ .. 
(2) Quality : ........ .................................................................................. .. 
(3) Quantity: ....... ....... ..................... .............. ............. ................ .......... .. 

f. Construction materials available locally : 
(1) Kind: .......... ........ .................. ....................... ................................ .... . 

(timber, stone, gravel, sand) 

(2) Location : ................... ........... ........... : ........................................... .. .. 

(3) Quality : ...... ..................................................................................... . 
( 4) Quantity: ......................................................................................... . 

I 1. General remarks: 

12. Recommendation: 

a ••••• _ __ • ___ ___ • ___________________ ____ _____ ____ ___ __ .- -- - ---- - - --- --- ---- - --- -- --- •• --

(name, grade, organization) 

Reconnaissance party: ................................................. . 
Maps used: ................................... .............................. . 

Annexes: 
1. Maps and photographs 
2. Sketches and drawings 
3. Lay·outs 
4. Estimates 

boring to depths of 15 feet in soils free of boulders over 3 inches in dia
meter. Unless immediately available, however, its use is usually not justified. 

(b) The handled post-hole augers shown in figure 29 can be used for 
boring to depths of 20 to 25 feet by lengthening the stem with %-inch-dia
meter pipe extensions. Extension sections should be threaded and should be in 
3· or 4-foot lengths; they should be added as the depth of the hole increases. 
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Figure 27. Symbols used in represellting soil c/aJSiftcations. 

In ordinary material, a party of three men can bore two holes a day to depths 

of 20 feet or more. 
(2) Wash borings. Wash borings can be made to considerable depths 

through any fine-grained soil; gravel or gravelly soils are penetrated ~ith 
difficulty. The boring is made by driving a casing pipe a few feet at a hme 
and then washing the material from inside the pipe to the surface by churn
ing a smaller water jet up and down inside the casing. The overflow of wash 
water is caught in a bucket as it leaves the casing pipe and the suspended 

material is allowed to settle for analysis. 
(a) The sand content of the sample is always higher than that of the 

soil in its natural state, since the fine silt and clay particles are carried away in 
the wash water. The experienced driller judges the material penetrated not 
by the samples alone, but also by the color of the wash water, the sp:ed. of 
drilling, and the resistance of the casing to driving. Accurate determtnah~n 
of materials penetrated requires that the casing be driven ahead of the Jet 
so material brought to the surface is only that forced into the casing by driving. 

(b) The usual party for making wash borings is four men. In ordinary 
material, they can make two borings a day to depths of 30 to 40 feet. 

(c) Equipment for making wash borings is shown in figure 30. It con
sists essentially of 2-inch-diameter black pipe for casing, a % -inch-diameter 
black pipe for the jet, .a hammer and drive head for driving the casing, a 
tripod from which a block is suspended for handling the hammer and jet 

Figure 28. Method of pulling sounding rods. 

pipe, a pump to supply water to the jet, and clamps, tackle, and jacks for 
pulling the casing after the hole is completed. Casing and jet pipe should be 
in about 5-foot lengths for easy handling. The tip of the jet shou1d be flat
tened toO a chisel point for boring through clay, but need not be flattened when 
working in sandy soil. 

(3) Core borings. In soft soils and clays containing boulders, core drilling 
may be necessary to find the true foundation conditions. Similarly it may be 
necessary to bore into subsurface rock to learn whether it is a thin ledge or 
bed rock and to judge the quality of the rock. The gasoline-engine-driven 
lightweight rotary well-drilling machine model 43-5 (fig. 31) can be used 
to advantage for such foundation explorations. In soils it will auger holes 
up to 10 inches in diameter ; in rock it will drill 3-inch holes producing 2-
inch cores. Depending on the nature of the rock, cores can be drilled at 
rates of Y2 to 1 foot per minute in holes up to 40 feet deep. The drill is 
capable of drilling holes over 100 feet deep. The equipment weighs about 
3,000 pounds complete without mud pump. Eor complete details, see the 
Technical Manual on this equipment. 

c. Test pits. Test pits are dug to explore foundation materials for spread 
footings and sills. Pits are made only large enough for one man to work in. 
They should be extended beyond the expected bottom of the footing to make 
sure that the foundation strata is thick enough to carry the intendea loads and 
is not immediately underlain by softer material. They should be shored and 
braced. (See par. 160.) 

d. Load tests. Before spread foOotings and sills are built on soils whose 
adequacy is in doubt, load tests (fig. 32) are necessary to determine the 
bearing capacity of the foundatior material. These are made by test-loading 
a small area at the elevation of the proposed footings. 

(1) A square bearing plate is set and leveled in a shallow depression just 
large enough to receive the plate. A post supporting the loading platform is 
centered on the plate and braced against tipping. The platform is loaded 
with sandbags of measured weight until the foundation material is subjected 
to the unit load at which it is to be tested. 

(2) The size of the bearing plate differs with the type of soil being tested. 
(a) On cohesionless soils, gravel, confined sand .or sandy soil, a plate 

8Y2 -inches square, having an area of Y2 -square foot can be used. 

¥ .,. , '<,,- "J'~ <;". >i'-_~ 
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Figure 29. Post· hole auger with handle and extensions tor 6-inch diameter holes. 
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Figure 30. Use of wash-boring equipment for subsurface explorati~n . Inset views 
show equipment made up in the field of class IV materIals. 

(b) On firm cohesive soils, clays, and silts, the test area should be in

creased to at least 1 square foot. 
(c) On plastic soils, soft clay, or mud, the test area should be at least 

2 square feet. . ' . 
(3) If cohesive and plastic soils are tested dunng dry penods, they should 

be wetted to the maximum moisture expected during the wet season. 
( 4) The initial settlement under load is determined by observations be

fore and immediately after loading, and the test is allowed to stand for 
12 hours while additi.onal observations are made. If at the end of the test 
period, no appreciable settlement is observed in addition to that. ~t the init~al 
loading, the loading is increased and the test repeated. The cnhcal capaCIty 
of the soil is exceeded when settlement continues at a constant rate after the 
addition of load. Foundation loads exceeding 75 percent of the critical 

capacity .of the soil should not be used. 
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Figure 31. Lightweight rotary well-drilling machine. Used as earth au/(er and core drill . 

CHAPTER 7 

BRIDGE LAY-OUT 

Section I. GENERAL CONSIDERATIONS 

71. LAY-OUT DEFINED. a. Bridge lay-out is the process of determining 
all principal features of the construction including: 

(1) Height of bridge. 
(2) Location of abutments and foundations. 
(3) Lengths and positions of spans. 
(4) Type 2_nd units of construction. 
b. Lay-out requires preparing sketches of the bridge in plan and elevation, 

and assembling complete plans of all units of construction. 
c. The lay-out also provides all information needed for planning construc

tion operations and for requisitioning materials and equipment. 

72. INFORMATION REQUIRED. To make the bridge lay-out as defined 
above, it is necessary to have complete data on the bridge site including the 
approved reconnaissance report (par. 67) and site survey. (See pars. 68 to 70.) 

73. MECHANICS OF LAY-OUT. a. A bridge lay-out is worked out in the 
following sequence: 

(1) Grade line of top of bridge deck is drawn on the ground profile as 
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determined by appr.oach grades, flood levels, or clearances under the bridge. 
(2) Position of each abutment is determined and shown on the profile. 
(3) Position and lengths of principal openings are indicated as required 

by flood water or traffic under the bridge. 
( 4) Type and units of construction and span lengths are chosen. Units 

are sketched in on the profile. 
(5) Outlines of foundations and approach roads are drawn on the con

tour map. 
(6) Principal dimensions and notes concerning construction are added. 
(7) Listing is made of working drawings for each unit of construction 

used in the bridge. 
(8) Consolidated bills of materials are prepared. 
(9) Detail sketches are prepared to cover adjustments In dimensions of 

standard designs. 
b . Difficult site conditions may require preparing alternate bridge lay-outs. 

These are compared to select the lay-out which will carry traffic most efficiently, 
cost least in materials arid labor, and be fastest to construct. 

74. HEIGHT OF BRIDGE. For economy in construction, the bridge floor 
elevation (grade line) is set as low as clearance requirements and approach 
grades allow. 

a. Clearance. (1) The bottom of stringers must be above the level of 
the highest probable flood expected during the required life of the bridge. In 
addition, a suitable allowance should be made for drift carried at that flood 
stage. In view of the semipermanent nature of the bridges, they are not 
built to withstand the highest floods of extremely infrequent occurrence. 

(2) If the stream is open to navigation, stringers must be high enough 
to allow boats to pass under the bridge at normal high water. Where this is 
not practicable, a removable floating section is used or a draw span is 
improvised. 

(3) Over roadways or railway tracks, usual vertical clearance require
ments are: 

(a) Highways : 
Military vehicles ___ _ . ___ ._ .. __ .. .. _._ .. __ ........... __ .. _______ .. ____ .. _ .. __ _ ........ __ 12 feet 
Civilian unrestricted traffic .. ___ ...... .. .... _ .. __ .. _ .... __ __ .. _ .. __ .. ___ .. __ .. _ .. __ 14 feet 

(b) Railway: 
22 feet above top of rail. See figure 24 (1) for clearance diagram. 

b. Approach grades. (1) Preferred maximum approach grades are: 
Percent 

(a) Highways _ ....... ____ .......... __ .. _ .... __ .. _ .. ____ _ .... ______ __ .... __ .. ___ __ .. __ .. _ .. _ .. _____ ____ _ 10 

(b) Railways .. ___ .... __ __ .... ____ .... .... .... ...... .. _ .. _ .... _ .... __ ........ _ .. __ .. _ .. .. _ .. ____ ___ ___ __ .. _ 1 

(2) Maximum approach grades, used for short straight stretches only and 
not to be exceeded in any case, are: 

Percent 
(a) Highways .. _ ........ __ .............. _ .. _ ............ _ .. _ .. .... __ .. __ .......... ____ ........ __ .. __ ..... 12 
(b) Railways .. ___ .. _ .. _ .............. _ .. __ .... ____ ...... __ .. ___ .. _ .. _ .. _ ..... .. ..... _ ...... __ .. __ .. ____ ... 2 

(3) Transition curves should be provided to avoid sudden changes of 
grades at the ends of the bridge. Grades should not be so great that washing 
of the road surface occurs during rains . 

75. LENGTH OF BRIDGE. a. Low bridges. (1) Generally, low trestle 
bridges should be only long enough to reach from one overflow bank to the 
other. The approach roads are placed on fill or are permitted to flood during 
high water. 

(2) In shallow or slow-moving streams, the channel between banks can 
be restricted by approach embankments only 'if enough waterway is left to pass 
flood flows at velocities that will not cause scour. Water velocities at which 
scour occurs are given in table XVI. 

b. High bridges. (1) Length of high trestle bridges is fixed by economic 
height of approach embankments. If adequate earth-moving equipment is 
available, embankments up to 15 feet high can usually be made quicker than 
trestles.. of equal height can be built. 
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Figure 32. Load test to de/ermine bearing capacity of soil. 



TABLE XVI. Scouring velocities of water. 

Material Current 
(fps) 

r------------------+---
Fine sand or silty sand ... . 
Coarse sand .... .. .. ........... . 
Silt ........ ................ ...... .. .. 
Stiff clay ...... .... ............ .. 
Gravel .. .............. ........... . 

0.50 
1.50 - 2.00 
2.50 - 4.00 
4.00 - 6.00 
2.00 - 8.00 

M aterial 

Small boulders ..... .... .. . 
Soft rock .......... ......... .. . 
Hard rock ...... .. .......... .. 
Concrete ..... ........... .. .... .. 

Cu r rent 
(fps) 

8 .00 - 10.00 
6.00 - 10.00 

10.00 - 15 .00 
15.00 - 20 .00 

(2) Maximum height of retained fill behind abutments is 6 feet. Where 
the bridge deck is more than 6 feet above ground, abutments are set on fill. 
Fill must be well compacted. Where compaction is difficult, pile abutments 
(sheet 21) are preferred. Piles should penetrate the ground beneath the fill 
far enough to develop required capacity. (See ch. 12.) Where scour may 
occur, fills and abutments are protected with riprap. 

76. LOCATION AND LENGTHS OF PRINCIPAL OPENINGS. a. Traffic 
requirements. (1) N avigation. Openings required over navigable waterways 
vary with the water traffic and with stream conditions. Conditions of the 
site must be examined and openings located to satisfy the particular naviga
tional requirements. 

(2) Higbways and railways. (a) Usual horizontal clearance required for 
highways and railways are as follows: 

1. Single-lane highway--12 feet 6 inches. 
2. Double-lane highway--22 feet. 
3. Single-track railway--16 feet (fig. 24 (1)). 
4. Multiple·track railway--16 feet plus distance center-to-center of out

side tracks. 
(b) If roadways or tracks are curved or pass under the bridge at an angle, 

openings must be increased to maintain the required clearance. Width must 
also be increased if space for walkways or road-side drainage is required. 

b. Foundations. (1) Openings are located so obstructions and unfavor
able foundation conditions are avoided. Unfavorable foundation locations may 
be caused by steep banks, shelving ledges, debris, or underground utilities. 

(2) The foundation designs in this manual are not intended for use in 
deep water (par. 10) or in locations subject to unusual scour. 

(3) Supports are located to avoid strong currents and maximum drift 
during high water. 

Section II. SELECTING TYPE AND UNITS OF CONSTRUCTION 

77. GENERAL. Principal factors to be considered in selecting types and units 
of construction are: 

a. Material limitations. 
b. Equipment limitations. 
c. Labor limitations. 
d. Flood problems. 
e. Foundation problems. 
f. Economy in construction. 

78. SELECTION DIAGRAMS. a. Diagrams to aid in selecting type of con
struction are given in tables XVII to XXIV. Two diagrams are given for each 
bridge class, one showing combinations of units with spread footings and 

one showing combinations of units with pile foundations . Sets of drawiqgs 
covering each type of construction are also listed. 

b. Diagrams may be entered from the left with height of structure, or from 
the right with span length. Preferred combinations of units are indicated by 
heavy lines. Order of preference in each bracket is given by order of listing 
from top of diagrams. 

79. MATERIALS LIMITATIONS. a. General. Principal materials used in 
semipermanent trestle bridges are timber and steel. Concrete is used only in 
foundation units; designs in timber or steel are also provided. Timber is 
usually easiest to obtain and when ndt available at engineer depots can often 
be obtained locally. 

b. Span lengths. Material for stringers determines the maximum span that 
can be used. The lengths of timber and steel spans for which designs are 
provided are listed in table I. Maximum span lengths are given also in the 
selection diagrams, tables XVII to XXIV. 

c. Tower heights. Towers up to 80 feet high can be built of either timber 
or steel if necessary sections are available. 

d. Pile foundations. If piles for bents and piers do not extend far enough 
above ground after securing necessary penetration, they must be spliced. De
signs are provided for pile bents and piers up to the limiting heights from 
ground or water surface to top of cap listed in chapter 2 and in the selection 
diagrams. 

e. Grillages. Sections required for steel grillages are the same as those 
used in steel towers. For timber grillages 6· by 8-inch timber only is used. 

f. Concrete foundations. Concrete for foundations requires cement from 
engineer depots, and aggregates and mixing water from sources close to the site. 

80. EQUIPMENT LIMITATIONS. a. Framing and fabrication. Timber 
bridges can be framed with organic equipment of construction troops . Fabri
cation of steel requires special equipment for cutting, drilling, and riveting or 
welding, much of which must be secured from depots. Tools and equipment 
required for fabrication of steel are described in chapter 11. 

b. Erection. Timber bridges can be erected with organic equipment and, 
if necessary, without powered equipment. Steel members are heavier and 
generally longer; their handling and erection requires heavy equipment. Diffi
cult erection problems require special equipment. .Erection equipment is 
described in chapter 14. 

c. Pile driving. Pile construction requires standard pile-driving equipment. 
Safe construction of the designs given cannot be obtained with light, expedient 
pile drivers. 

81. LABOR LIMITATIONS. a. Engineer troops are familiar with the use 
of carpentry tools in framing timber. Timber framing does not require the 
specialized skills needed for fabricating steel. Template making, lay-out of 
steel, cutting, drilling, riveting, and welding, all require special training. 

b. Erection of long spans on high towers is hazardous. It should be under
taken only by well-trained and properly equipped erection crews.' 

82. FLOOD PROBLEMS. Choice of construction type is influenced by char
acteristics of the stream at flood stage. The flood channel should be ob
structed as little as possible. Units requiring longitudinal bracing should not 
be used where they will be subjected to strong currents, drift, or ice. 

a. Span lengths over flood ways should be made as long as practicable to 
reduce stream obstructions. 

b. Pile bents and pile piers offer least obstruction and greatest strength 
against transverse loads imposed by current, drift, and ice. 

c. Steel towers present less obstruction to stream flow than wood towers 
and are more stable than timber towers during floods . Steel frame pedestals 
on steel piles provide very secure anchorage; their construction is justified 
if frequent, extreme flash floods are expected. 

d. Because of their buoyancy, timber towers should not be used where they 
will be fully submerged at flood stage, unless weighted down to prevent flo
tation. 

e. If the stream bed is subject to scour, pile foundations are preferred. 
SpreaJ footings, if used, are protected with riprap. 

83. FOUNDA nON PROBLEMS. a. Spread footings. Spread footings re
quire stable foundation material able to support a unit load of not less than 
3,000 pounds per square foot. Bearing capacity of soil should be determined 
by the load tests described in chapter 6. If test data are not available, approxi
mate bearing capacities of soils given in table XXV can be used. 

TABLE XXV. Bearing capacity of soils. 

General description 

Fine·grained soils: 
Clays, silts, very fine sands, or mix
tures of these containing few 
coarse particles of sand or gravel. 
Classification: MH, CH, OH, ML, 
CL,OL. 

Sands and well-graded sandy soils con
taining some silt and clay. Classi
fication: SW, SC, SP, SF. 

Gravel and well -graded gravelly SOlis 
containing some sand, silt, and 
clay. Classification: GW, GC, GP. 

Rock ............. .......... , ..... ....... ................ .. 

Cond ition 

Soft, unconsolidated, having high mois-
ture content (mud ) .. .. .......... .. .. 

Stiff, partly consolidated, medium mois-
ture content .................. ................... . 

Hard, well·consolidated, low moisture 
content (slightly damp to dry) . 

Loose, not confined _ ................. .. .. ...... .. 
Loose, confined ................... .... ............. .. 
Compact ...... ... ... .................. ...... ... ...... .. . 
Loose, not connnect ......................... ...... . 
Loose, confined ...... ......... ...... .............. . 
Compact ...... ......... ........ .... .. .................. . 
Celll~f!ted sand and gravel ..... ...... ........ . 
Poor quality rock, soft and fractured ; 

also hardpan .... ..... , .... ... ..... ........ .... .. 
Good quality; hard and solid ............ .. 

Safe 
allowable 

pr"l~~[t 

1,000 

4,000 

8 ,000 
3,000 
5,000 

10,000 
't, UUU 

6,000 
12,000 

16,000 

10,000 
20,000 

b. Pile foundations. Pile foundations are used if the soil will not safely 
support spread footings, if deep excavation is required to reach a satisfactory 
bearing for spread footings if scour may occur, or if currents or floods make 
lateral support necessary. Pile foundations may also be used where depth of 
water makes construction of spread footings difficult. Usual depths to which 
piles must be driven to develop satisJactory bearing capacity are obtained from 
table XXVI. 

84. ECONOMY IN CONSTRUCTION. a. Proportions. Span lengths 
should be balanced against height of supports to secure the most economic 
proportions. Recommended span lengths for each type of supporting structure 
based on least expenditure in materials and labor are shown on the selection 
diagrams. Where a range of values is shown, shorter spans in lower struc
tL:res and longer spans in higher structures give maximum economy. 
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TABLE XVII. Selection diagram, class 50, Jingle.lane highway bridgeJ with pile foundations. 

HEIGHT OF 
BRIDGE :I 

Abutments 
up 10 6 ft 4 

Intermediate 
Supports 

up to 18 ft i 

In termediate 
Supports 

18 to 30 ff 

Intermediate 
Supports 

30 to 80ft 

TYPE OF FOUNDATION TYPE OF SUPPORT TYPE OF SPAN 

Pil e bents or 
pile piers 

Pile bents or 
pile piers 

Pile footings 

Pile footings 

Timber piles 

Steel piles 

Timber piles 

Steel p iles 

Timber sill 
50 5- 11 " 

Concrete pe destal 
50 5· 13 

Concrete pedesto f 
50 s-13 

Steel f rome 
50 s- 14 

Concrete pedestal 
50 s- 13 

Timber sill 
50 s- 11 ,; 

Concrete pedestal 
SO 5-13 

Stee l fra m e 
50 5·14 

Timber pile abutment 
50 5-6 
50 5-7 

Stee l pile abutme nt 
SO s-7 

Timber pile bent 
50 5-8 

Timber pile pier 
SO s-.9 ~ 

Stee l pile bent 
50 s· 10 

Steel pile pier 
50 5-10 

Timber pile be nt 
50 5-8 

Steel p ile bent 
50 5_ 10 " 

Steel pile pier 
50 5- 10 

·Maximum height of b ridge 35 ft :1 

Framed timber lower 
50 s-4 

Framed s teel tower 
50 5-5 

Framed steel tower 
50 s·5 

Framed steel tower 
50 5-5 

Framed steel tower 
50 s-5 . 

Framed timber tower 
50 s·4 
50 s-3 

Fra med sleel lower 
50 s·5 

Framed stee l tower 
50 5-5 

, Timber stringers 
50 s- ' 

I Steel stringers 
50 5-2 

I 

Sleel stringers 
SO s-2 

Timber stri ngers 
50 5-1 

Stee l 's tring e rs 
50 5-2 

Steel st ring ers 
50 5-2 

Sleel stringers 
50 5-2 

Timber stringers 
50 5- 1 

Steel string ers 
50 5·2 

Steel stringers 
50 5-2 

Steel stringers 
50 s-2 

Steel st ring ers 
50 5-2 

Slee l stringe rs 
50 s-2 

Stee l s tring e rs 
50 s-2 

Steel stringers 
50 5-2 

Steel stringers 
50 s·2 

1 Timbe r s tringers 
50 5· 1 

Steel s tring e rs 
50 s-2 

Steel str ingers 
50 s-2 

I Heavy lines indicate preferred combination of units. Other combinations shown in ver
tical position in brackets by order of preference. 

:! Drawing-set number listed on sheet 1 is noted under each construction unit in table. 

:, He ight of structure from grade to ground. 

• Height of re tained fi ll. 

:; Ave rage length of two spans on bent. 

H Where built over wate r, use braced piles as shown on sheet 36. 

i Timbe r pile piers can be built to 30 feet maximum height from grade fa ground. When 
heignt exceeds 18 ft the overage length of two spans on pier is nol to exceed 5C feet, 
and additional braci ng similar to that detai le d for lower piers is to be provided. 

~ Steel pile ben's can be built to 30 feet maxi m um height from grade to ground. Fo r 
heights up to 23 feet the overage le ngtn or two spans o n be nt is not to exceed 35 fee'. 

MAXIMUM 
RECOMMENDED SPAN 
SPAN LENGTH LENGTH 

(feel) (feet) 

15 15 

15 to 90 90 

15 to 90 90 

15 15 

30, 40 90, 50' 

30, 40 

60, 70 90 

15 15 

30, 40 50, 35 ' 

60, 70 90 

30. 40. 50, 60 90 

40, 50, 60 90 

40, 50. 60 90 

40, 50, 60 90 

60, 70, 80, 90 90 

60, 70, 80, 90 90 

15 15 

60, 70, 80, 90 90 

60, 70, 80, 90 90 

T ABLE XVIII. Selection diagram, class 50, Jingle.lane highway bridges with rpread foolings. 

MAXIMUM : 
RECOMMENDED SPAN HEIGHT OF TYPE OF SUPPORT TYPE OF SPAN 

BRIDGE :1 SPAN LENGTH LENGTH 
.( feet) (feet) 

Timber stringers 
50 5- 1 15 15 

Timber Grilloge abutment 
50 5-6 
50 5- 7 

Steel st r ing e rs i SO 5-2 15 to 90 90 
Abutments 

I Up to 6 ft' 

Concrete abutment i 50 5-7 Steel stringe rs 15 to 90 90 

I 
Timber stringers I 50 5-1 15 15 

Framed limbe r lower 
50 s-3 
50 5-4 

Concrete pedestal Steel st rin gers 
50 5-2 30, 40, 50 90 50 5- 12 

50 $-13 

Framed sleel lower Steel s tringers 
50 5-S SO s-2 40 , 50, 60 90 

Timber stringers i 

50 5- 1 15 15 i In termediate Framed timber lower 

l Supports Timbe r grillage 50 5-3 
Up to 30 ft 50 5-16 50 s-4 

I 
Steel stri ngers ! 

50 5-2 30, 40, 50 90 

i 
Steel grillage Framed stee l tower Steel s tringers i 50 s-16 50 5-2 50 s-2 40, !Kl, 60 90 

! 
50, 60, i Concrete pedestal Framed stee l tower Steel string e rs i 50 s-13 50 5-5 50 s-2 70, 80, 90 90 

l 
Sleel grillage StreI5~tr~~2gers 50, 60, i SO s-15 Framed "steel tower 70, 80, 90 90 

! 

Steel stringers 50, 60, 

Intermediate Framed timber tower 50 s-2 70, 80, 90 90 

Supports Concrete pedestal 50 s- 4 
30 to 80 fl 50 s-'2 50 s-3 

Timber stringers 
50 s- l 15 15 

Steel s tringer s 50, 60, I 50 s- 2 70, 80, 90 90 
Framed timber tower 

Timber grillage 50 s-4 
SO s-16 50 s-3 

Timber stringers 
50 s- l 15 15 

1 Heavy lines indicate preferred combination of units. Other combinations 
show n in ve rtical position in brackets by order of preference. 

~ Drawing-set number listed on sheet 1 is noted under each construction 
unit in tab le. 

:, Height of structure from grade to ground . 

·1 Height of retoined fill. 



920303 0 - 50 - 4 

1 Heavy lines indicate preferred combination of units. Olher combinations shown in ver
tical position in brackets by order of preference. 

:: Drawing-set number li sted an sheet 44 is noted under each construction unit in table. 

a Height of structure f rom grade to ground. 

• Height of retained fill. 

... Average length of two spans on bent. 

H Where built over water, use braced piles as sho'Nn on sheet 81. 

.. Timber pile piers can be built to 30 feet maximum he ight from grade to ground. When 
height exceeds 18 ft the overage length of two spans on pier ~s not to exceed 50 feet, 
and additional bracing similar to that detailed for lower piers is to be provided. 

" Steel ·pile bents can be buill to 30 feet mal<imum height from grade to ground. for 
heights up to 23 feet the overage length of two spans on Ihe bent is nof to exceed 50 
feet . When height exceeds 23 feet the overage lenglh of two spans on bent is not to 
exceed 35 fee t. 

1 Heavy lines indicate preferred combination of units. Olher combinations 
shown in vertical position in brackets by order of preference. 

:: Drawing-set number listed on sheet 44 is noted under each construction 
unit in table. 

Height of structure from grade to ground . 

I Height of retained fill. 
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HEIGHT OF 
BRIDGE :1 

Abutments 
up to 6 fl I 

In termediate 
support s 

18 10 30 ft 

Intermediate 
supports 

30 10 80 (I 

TABLE XXI. Selection diagram, c1aSJ 25, double-lane highway bridges with pile fOllndal1ons, 

TYPE OF FOUND ATION 

Pile bents or 
pile piers 

Pi le footings 

Pile footings 

TYPE OF SUPPORT 

Timber pile abutment 
25 0-6 
25 0-7 

Steel p ile abutmen t 
25 0-7 

Timber pile bent 
25 0 -8 

Tim ber pile pier 
25 0 -9' 

Steel pile pier 
25 0 · 10 

Timber pile bent 
25 O-B 

Stee l pi le bent 
25 0 -10 ' 

Stee l pi le pier 
25 0 -10 

Maxi m u m he ig ht of bridge 35 ft ·: 

Timbe r si ll Fromed limber tower 
25 0·11 ,: 25 D-4 

TYPE OF SPAN 

Timber stringers 
25 D· ' 

J I Steel str ingers 
25 0 -2 

Stee l s tringers 
25 0 -2 

Timber stringers 
25 0 -1 

Stee l stringers 
25 0 -2 

Stee l stringers 
25 0-2 

Steel s lring Ns 
25 0 -2 

Timber stringers 
25 0 -1 

Stee l stringers 
25 0 -2 

Slee l stringers 
25 0 -2 

Steel stringers 
25 0-2 

Steel s tring e rs 
25 0 -2 

Timbe r piles I I Concrete pedestol Fra med steel tower 
.----'-----1 25 0-13 25 0 -5 

Sleel piles 

Concre te pedestal Framed steel tower 
25 0 -13 25 0-5 

Stee l frame Framed s tee l lo~er 
25 0 - 14 25 0 -5 

Concrete pedesta l 
25 0 -13 

Framed stee l towe r 
25 0-5 

Steel stringers 
25 0 -2 

Stee l stringers 
25 0 -2 

Stee l stringers 
25 0 -2 

Timber pi les Steel stringers 

Steel piles 

Timber sill 
25 0 -11 " 

Concrete pedesta l 
25 0 -13 

Steel frame 
25 0 -14 

Framed timbe r tower 
25 0-4 
25 0-3 

Framed s teel tower 
25 0-5 

Framed steel towe r 
25 0-5 

25 0 -2 

1 T;mb., ,,,;n9'" 
25 0 -1 

Steel stringers 
25 0 -2 

Stee l str inge rs 
25 0 -2 

1 Heavy lines indicate preferred combination of units. Other combinations shown in ver· 
ti ca l position in brackets by order of preference. 

~ Dro wing.se t number listed on sheet 91 is noted under each construction unit in toble. 

'I Height of structure from grade to ground. 

I Height of retained fill. 

.-, Average length of two spans on bent. 

" Where built over wa ter use braced piles a s shown on sheet 121 . 

7 Timber pile piers can be built to 30 feet maximum heig ht frpm grade to ground. When 
heig ht exceeds 18 fee t the overage length of t'":o spans on pi~r is.nolto excee~ 60 feel 
and the addit iona l bracing s imilar to that detailed for low p iers IS to be prOVIded. 

~ Steel pile bents can be built to 30 feel maximum height from grade to ground. For heights 
I 23 feet the overage le ngth of two spans on ben t is not 10 exceed 50 feel. When 

~~i9~' exceeds 23 feet the overoge lenglh of two spans on ben I is not to exceed 35 feel . 

RECOMMENDED 
SPAN lENGTH 

(feel) 

15 

15 10 90 

15 to 90 

15 

20. 30, 40, 50 

20_ 30, 40 

60, 70 

15 

20, 30, 40 

60, 70 

30. 40, 50, 60 

40, 50, 60 

40. 50. 60 

40 . 50. 60 

60, 70, BO , 90 

60, 70, BO, 90 

15 

60, 70 , BO, 90 

60, 70, BO, 90 

MAX IMUM 
SPAN 

lENGTH 
(fcet) 

15 

90 

90 

15 

90, 60 ~ 

50 

90 

15 

50, 35 ' 

90 

90 

90 

90 

90 

90 

90 

15 

90 

90 

TABLE XXII, Selection diagram, class 25, double-lane highway bridges with spread footings , 

HEIGHT OF 
BR IDGE :: 

Abutments 
up to 6 ft ' 

Intermediate 
suppor ts 

up 10 30 ft 

Intermediate 
suppor ts 

30 to 80 ft 

FOOTING TYPE OF SUPPORT TYPE OF SPAN RECOMMEND 
SPAN LENGTH 

(feet) 

Timber stringers 
25 0 -1 H 

Timber grillage abutment 
25 0 -6 
25 0 -7 

Slee l stringers 
25 0-2 15 to 90 

Concrete abutment Stee l stringers 
25 0-7 25 0 -2 15 to 90 

Timber stringers 
25 0 -1 15 

Framed limber tower 
25 0 -3 
25 D-4 

Concre te pedestal Sleel stringers 
25 0-2 3O, 40, 50 25 0 -12 

25 0-13 

Framed slee l tower Stee l stringe rs 
25 0 -5 25 0 -2 40, 50, 60 

Timber stringers 

Framed timber tower 
25 0 -1 15 

Timber grillage 25 0-3 
25 0 -16 25 0-4 

Stee l stringers 
25 0 -2 30, 40, 50, 

Steel gri llage Frame d stee l lo wer Steel stringers 
25 0 -15 25 0-2 25 0 -2 40, 50, 60 

Can crete pedestal Framed steel tower Steel stringers 
25 0 -}3 25 0 -5 25 0-2 50, 60, 70, BO 

Steel gril lage Framed steel tower Steel stringers 
25 0 -15 25 0-5 25 0 -2 50, 60, 70, 80 

Steel slringers 

Framed limber tower 25 0-2 50, 60, 70, BO, 90 

Concrete pedestal 25 0 -3 
25 0-12 25 D-4 

Tim'ber stringers 
25 0 -1 15 

Steel s tringers 

Framed timber tower 
25 0 -2 50,60, 70, BO, 90 

Timbe r grillage 25 0 -3 
25 0-16 25 0-4 

Tim ber stringers 
25 0-1 15 

I Heavy lines indicat e preferred combinat ion of units. Other co mbinations shown in ver· 
tica l posi tion in brackets by order of preference. 

~ Drawing-se t number listed on sheet 91 is naled under e<lch callstruc lion unit in table . 

. Height o f st ructure from grade ta ground . 

, Height of retained fill. 

MAXIMUM 
SPAN 

lENGTH 
(feet) 

15 

90 

90 

15 

90 

90 

15 

90 

90 

90 

90 

90 

15 

90 

15 



HEIGHT OF 
BRIDGE " 

Abutments 
up to 6 ft 

Intermediate 
supports 

up to 15 ft 

Intermediate 
supports 

15 to 30 ft 

Intermediate 
su pports 

30 to 80 ft 

TABLE XXIII. Selection diagram, E-45 railway bridges wiJh pile foundaJions. 

TY PE OF FOUNDATION 

Pile bents or 
pile piers 

Pile bents or 
pile p iers 

Timber piles 

Pil.e footi.ngs 

Steel piles 

Timber piles 

Pile footings 

Steel pil es 

TYPE OF SUPPORT TYPE OF SPAN 

Timbe( pile abutment 
Timber stringers 

RR- l 
RR- 6 
RR- 7 

Steel stringers 
RR - 2 

Steel pile abutment Steel stringers 
RR- 7 RR- 2 

Timber pile bent Timber stringers 
RR- 8 RR- l 

Tim ber pile pier Steel string ers 
RR- 9 RR- 2 

Steel .pile bent Steel stringers 
RR- l0 RR- 2 

Steel pile pier Steel stringers 
RR- l0 RR- 2 

Tim ber pile bent 
RR- 8 Timber stringers 

Maximum height of bridge 30 ft " RR- l 

Steel pile bent 
RR- l0 Steel string ers 

Maximum height of bridge 23 ft " RR 2 

Steel pile pier 
RR- l0 Sfeel stringers 

Maximum height of bridge 23 ft " RR-2 

Timber si ll Framed timber tower Steel stringers 
RR· ll .. RR- 4 RR- 2 

Concrete pedestal Framed steel tower Steel stringers 
RR- 13 RR - 5 RR-2 

Concrete pedestal Framed steel tower Steel stringers 
RR- 13 RR-5 • RR-2 

Steel frame Framed steel tower Steel stringers 
RR- 14 RR- 5 RR- 2 

Concrete pedesta l Fra med steel tower Steel stringers 
RR- 13 RR- 5 RR-2 

Framed timber tower 
Steel strilogers 

RR- 2 
Ti mber si ll RR-4 

RR· ll , RR- 3' 

Timber stringers 
RR- l 

Concrete pedestal Framed steel tower Steel stringers 
RR- 13 ~R-5 RR.- 2 

Steel frame Framed steel tower Steel stringers 
RR-14 .RR- 5 RR~2 

I Heavy lines indicate preferred combination of units. Other combination s show n in ver
tical pos iti on in brackets by order of preference. 

:.! Draw ing-set number listed on sheet 156 is noted under each construction unit in table. 

:t Heig ht of structure from grade to ground. 

~ Height of retained fill. 

.-. Where built over water, use braced piles as shown on sheet 212 and 213 . 

RECOMMENDED 
SPAN LENGTH 

(feet) 

16 

15 to 50 

15 to 50 

16 

20, 25, 30 

20, 25, 30 

35, 40, 45 

16 

20 , 25, 30 

35,. 40, 45 

35, 40, 45, 50 

40,45, ·50 

40, 45. 50 

40, 45, 50 

40, 45, 50 

40, 45, 50 

16 

40. 45, 50 

40, 45, 50 

MAXIMUM 
SPAN 

LENGTH 
(feet) 

16 

50 

50' 

16 

50 

30 

50 

16 

30 

50 

50 

50 

50 

50 

50 

50 

16 

50 . 

50 

TABLE XXIV. SelecJion diagram, E-45 railway bridges wilh spread fo olings. 

HEIGHT OF 
BR IDG~ " 

Abutments 
up to 6 ft 

Intermediate 
supports 

up to 30 It 

Intermediate 
supports 

30 to 80 ft 

FOOTING TYPE OF SPAN 

Timber stri ngers 
RR- l 

Timber grillage abutment 
RR- 6 
RR- 7 

Steel stringers 
RR- 2 

Concrete abutment Steel stri ngers 
RR- 7 RR- 2 

Timber stringers 
RR- l 

Framed timber tower 
RR-3 

Concrete pedestal Steel stringers 

RR- 12 ' RR-2 

RR- 13 

Framed steel tower Steel stringers 
RR-5 RR- 2 

Timber stringers 
RR- l 

Timber grillage Framed timber tower 
RR- 16 RR- 3 

Steel stringers 
RR- 2 

Steel grillage Framed steel tower Steel stringers 

RR- 15 RR-5 RR- 2 

Concrete pedestal Framed steel tower Steel stringers 
RR- 13 RR- 5 RR- 2 

Steel grillage Framed steel tower Steel stringers 
RR- 15 RR- 5 RR- 2 

Steel stringers 

Framed timber tower 
RR- 2 

Concrete pedesta l RR- 3 
RR- 12 RR-4 

Timber stringers 
RR- l 

Steel stringers 

Framed timber tower 
RR- 2 

Timber grillage RR- 4 
RR- 16 . RR- 3 

Timber stringers 
RR-l 

I Heavy lines indicate preferred combination of units. Other combinations 
shown in vertica l position in brackets by order of preference. 

:.! Dra wing-set number listed on sheet 156 is noted under each construction 
unit in table. 

:1 Height of structure from grade to ground. 

-I Height of retained fill . 

RECOMMENDED I MAXIMUM 
SPAN SPAN LENGTH 

(feet) LENGTH 
(feet) : 

16 16 i 
I 
i 

15 15 

15 to 50 50 

16 16 

30 50 

35, 40, 45, 50 50 

16 16 
~.\I 

30 50 I 

35, 40, '45, 50 50 

I 
I 

40, 45, 50 50 

40, 45, 50 ~O 

I 
I 

3035, 40, 45 50 I 

16 16 

3035, 40, 45 50 

16 16 
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TABLE XXVI. Approxifnale load capaC1l1es per fool of peneJration for piles deriving " 
their support principally from friction. Use for preliminary estimates of 
required length and number of piles when aClual test data are not avtlilable. 

Range of safe load, 
per foot of penetration for 

Soil type pile of mean diameter : 

9" 12" 15" 

Fine grained soils: Clays, silts, very fi ne Ton Ton Ton 
sands or mixtures containing few coarse 
sand and gravel particles . Classification: 
MH, CH, OH, ML, CL OL. 

Condition 1 : Soft, unconsolidated, high 
moisture content 
(mud) . 0.1 to 0.1 5 0.13 to 0.2 0.16 to 0.25 

Condition 2: Stiff, partly consolidated, 
medium moisture con· .15 to .4 .2 to .6 .2 5 to .8 

tent. 
ConditIOn 3: Hard, well · consolidated, 

low moisture content 
( sli£htlv damp or dry) . .4 to .9 .6 to 1.2 .8 to 1.5 

Sands and well·graded sandy soils containing 
some si lt and clay. Classification : SW; SC, 
SP SF. .6 to 1.2 .8 to 1.6 1.0 to 2.0 

Gravel, well·graded sandy soIls containing 
some sand, silt, and clay. Classification: 
GW, GC, GP, GF. .7 to 2.0 1.0 to 2.5 1.2 to 3.0 

(I) Soils classification as shown in FM 5-10, 1944 edition, table I. 
(2) For other pile diameters, safe load varies in proportion to ·diameter. 
(3) Piles must be driven at least 8 feet in hard ground and 15 to 20 fe et in soft ground. 
(4) P iles resting on a hard ' stratum act as coiU1n ns and this ta ble does not ~pply. 
(5) The above va lues of p Ile bearing capacity are used In estimates of piling, lacking more 

accurate information . The required pile penetration should always be based on actual driving 
described in paragraph 155. 

b. Duplication. Uniformity in type and units of construction is preferred. 
Repetition makes for faster and better work and limits the variety of equip. 
ment required. 

c. Transportation. Materials close at hand or rea,9i1y available are pre· 
ferred. Construction requiring lighter and fewer pieces of equipment is 
preferred for the same reason. 

d. Time. Ordinarily, timber construction requires less time than longer. 
span steel construction. 

85. COMPARATIVE ESTIMATES. After alternative lay· outs have been made, 
estimates of materials and labor as well as principal equipment requirements 
are compared. Material recluirements for all units of construction are given in 
tables XXVII to XXX. Man·hour requirements for all units are given in 
tables XXXIII to XXXVII . Equipment requirements are given in table 
XXXI. 

CHAPTER 8 

CONSTRUCTION PLANNING 

86. GENERAL, a. Careful planning of work eliminates unnecessary delay 
and rehandling of materials and parts. It insures completing parts in orderly 
sequence and completing the bridge within the time allotted. 
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TABLE XXVII. Summary of materials-highway bridges, class 50, single.lane. 

(1) Summary of materials for bents, piers, and abutments. 

Abutments B ..... Piers 
Type 

Timber pile 5< .. 1 pile Timber grillage 
Timber Timber 

pile 
pier 

s-r 
pile 
pier Heigb. of reuioed 611 6£ ... 6ft. 

Maximum span-feet ....................................................... . 15 90 90 

Piles-each ..................................... _ ................................. .. 

Timber--mbm ........ _ ... _ ................................................... . 0.72 0.88 0.81 

Steel-tons ........................................................................ .. 1.32 

Concrete-<:u. yd._ ......................................................... .. 

1 Includes 2 wing piles. 
• For 36· and 16·inch steel stringers. 

3 I.e. 6 feet 3 ft. 6 ft. f!t 
1-----;-----;---- ----,-----,----.\--- ---------------

15 40 

0.69 0.92 

90 15 40 

1.41 1.39 1.59 

90 

1.99 

90 

{ 
'11.7 
14.0 

90 

'18.0 } 
20.8 

• Average length of two spans on bent. See table LI. 
6 For h eights of 10 and 23 feet . 

15 90 

438 

0.78 .... 1.10 
0.77 

90 

6 

{
SO.19 } {81.08 '} 

.... {1iO.94} {62.05 
0 .99 2.49 

• For heights of 10, 20 and 30 feet . Includes longitudinal bracing. • For heights of 10 and 18 feet . 

Timber grillages Sreel grill.ges 

Unit I Unit Timber 
(mbm) 

Bolced 

GIl3 0.32 S101 
GIl4 0.16 S102 
G1l5 0.64 .. --
G1l6 0.32 ----
GIl7 0.29 .. _-
GIl8 0.15 .... 
GIl9 0.58 ----
Gl20 0.29 ----

Framed timber towers l 

Timber span. S,eel sp&DS 

Hei~ht 
(ft"ln.) 

mbm Height 
( fc.·;D .) 

13-4 2.60 13-4 
2')-10 5.01 25-10 
38-4 7.55 38-4 
5O-lO lO.18 50-10 
63-4 12.92 63-4 
75-10 15.75 75-lO 

---- ---- ---. . __ . ---. ----
---- . _-- ----

1 Material in tower spans not included. 
, Includes timber in deck. 

Steel 
(tODS) 

1.89 
2.86 
._ .. 
. ... 
.... 
.... 
----
----

mbm 

5.03 
9.45 

14.18 
19.08 
24.20 
29.58 

----
--.. 
----

Unit 

Fl04 
FlO5 
FI06 
FI07 
Fl08 
FI09 
FIlO 
FIll 

He1rht 
( c.) 

77 
75 
73 
71 
69 
67 
65 
63 
61 

(2) "' ummary of materials for footings. 

Coocrete pod ta)s Concrete pedestals, timber piles 

Concrete Unit Concrete Unit Piles Concrete 
(cu. yd.) (cu. yd.) (number) (cu. yd.) 

11.4 Fl12 5.6 F134 4 5.0 
6.0 F1l3 3.0 F135 5 5.8 

10.2 FIl4 2.7 F136 6 7.1 
5.2 FIl5 2.5 F137 7 9.3 
9.1 F121 7.4 -_ .. .... .... 
4.5 F122 9.1 .-.. ---- ----
6.1 F123 10.8 ---- ---- ----
5.9 F124 12.9 --_. ---- --_. 

(3) Summary of materials for towers and spans. 

Framed steel towersl 

Toos Heigh, 
(f,.) Toos Heighc 

(ft.) 
Toos Height 

(fr.) 
Toos 

26.11 59 20.14 41 14.51 23 8.99 
25.79 57 19.84 39 14.13 21 8.74 
25.65 55 19.54 37 13.85 19 8.43 
25.19 53 19.25 35 13.59 17 8.22 
24.89 51 18.98 33 13.32 15 7.98 
21.27 49 15.50 31 10.04 ---- .. -
21.00 47 15.23 29 9.78 ---- ---. 
20.71 45 14.97 27 9.52 -.-. --_. 
20.43 43 14.68 25 9.25 _ ... .. -

Concrete pedestals, sceel piles 
Timber sills . 

S...,I frame, ..... 1 piI .. timber piles 

Piles Concrete Pil .. Pil .. Sreel 
(number) (cu. yd.) ( number) ( Dumber) (ton.) 

4 5.1 12 4 1.19 
.... ---- 24 _._. . ----
.... .--. _.-- . _-- ..-. 
._-- .--- --0- .. _- ._-. 
.... .... .... .. _- -... 
-- -- ---- ---- ---- ----
---- ---- ---- ---. --.-
--_. ---- ---. _._- .... 

Timber .pam. Sreel 'p&11I 

LenSh Timber Lengtb 5 ... 1 Timber 
(feet (mbm) (feet) (tons) (mbm) 

11 1.90 15 1.37 2.40 
13 2.21 20 2.18 3.15 
15 2.55 30 4.72 4.66 
---. ---. 40 7.44 6.17 
._-- ._-- 50 12.13 7.69 
._-- ._ .. 60 16.34 9.18 
-.. ---- 70 20.20 10.73 
-_.- _.-- 80 26.37 12.21 
.. - .. _ . 90 37.39 13.76 



Type 

Height of retained fill 

Maximum span-feet ..... . 
Piles--each ....................... . 

15 
18 

Timber-mbm.................. 1.16 

Steel-tons ....................... . 

Concrete--cu. yd ............ . 

, Includes 2 wing piles. 

Timber pile 

6 feet 

50 
18 

1.45 

2 For 36· and I S·inch steel st r ingers. 

TABLE XXVIII. Summary of materials-highway bridges, class 50, double. lane. 

(1) Summary of materials for bents, piers, and abutments. 

Abutments 

S,eel Timber grillage Concrete Timber 
pile -----------,---------- -1-------1 pile 

bent 
6 feet 3 feet 

90 15 40 90 15 
16 

1.50 1.09 1.17 1.39 2.11 2.22 

1.65 

6 feet 

40 90 

2.43 3.38 

3 feet 6 fee' 

90 90 

{ 
218.2 } {228.1 1. 
21.4 32.1 f 

15 
6 

{ 3.34 
1.15 
1.39 

BeO(S 

S,eel 
pile 
beDt 

450 
4 

} .... 

{ 51.78 
1.81 } 

Timber 
pile 

pier 

90 
12 

{ 61.70 
1.75 

• Average length of two spans on bent. See table LI. 

, For heights of 10, 20, and 30 feet from grade to ground. Includes longit ud inal bracing. 
• F or heights of 10 and 23 feet from g rade to ground. 
o For heights of 10 and 18 feet from grade to ground. , 

(2) Summary of materials for footings. 

Piers 

} 

S,eel 
pile 
pier 

90 
6 

r 53.26 
1. 3.70 

Timber s-! 
Coocme 

Timber alb. s-! framt. pedestal •• Concrete 
Concnt. 

f'O':\estal •• 
grills,.. pi11ap 

Unit Timber Unit 
(mbm) 

G113 0.32 S-101 
G114 0.16 5-102 
G117 0.29 
G118 0.14 

Ftamed timber to ..... 1 

Timber . pano Steel spano 

I I Hei$ht mbm Heipt mbm 
(ft"'D.) (ft,·lD.) 

13-4 3.61 13-4 7.10 
25-10 6.78 25-10 13.'03 
3B-4 10.01 38-4 ]9.24 
5(}-10 13.3B 5(}-1O 15.52 
63-4 17.00 63-4 32.40 
75-10 20.71 75-10 39.46 

---- --.. ---- ----
---- ---- ---- ---. 
_ ... .... _ .. -.-. 

1 Material in tower spans not included. 
2 Includes tim ber in deck. 

Steel 
(toos) 

1.89 
2.39 

He~ht 
( t.) 

77 
75 
73 
71 
69 
67 
65 
63 
61 

pedestab timber piles .tee1 piles rim_piIa .-I piI .. 

Piles Concrete Piles Pil .. s-! 
(Dumber) (cu. yd.) (Dumber) (number) (tex») Uoit Concrete Uoit Pil .. Concrete 

(cu. yd.) (Dumber) (cu. yd.) 

F105 6.0 F134 4 5.0 4 5.1 8 4 1.14 
FI07 5.2 F135 5 5.8 16 
FI09 4.5 
FlU 3.0 
F114 2.7 
F115 2.5 
F120 6.0 
FI21 7.4 
F122 9.1 

(3) Summary of materials for towers and spans. 

Framed steel mwers2 

Length I Timber 
(feet) (mbm) 

~~ 
Steel Timber 
(roDS) (mbm) 

Ton, Height Toos Height Toos Height Toos StaDdard (ft.) (ft.) (ft.) 

32.11 59 25.99 41 1989 23 14.03 11 3.20 15 2.85 3.90 
31.82 57 25.73 39 19.59 21 13.79 13 3.74 20 4.33 4.BO 

31.54 55 25.44 37 19.34 19 13,53 15 4.31 30 7.92 6.87 
31.26 53 25.19 35 19.07 17 13.29 .... _._ . 40 12.26 B.79 
30.99 51 24.93 33 IB.B3 15 13.06 ... - _ _ _ A 50 21.17 10.86 
27 .06 49 20.BB 31 15.D3 .. _- .... .... ---- 60 27.50 12.64 
26.88 47 20.63 29 14.66 .... . _-- .... ---- 70 36.26 ]4.71 

16.44 26,55 45 20.37 27 14.53 ---- .. _- ---- ---- 80 50.28 
2..29 45 20.10 25 14.27 _ .. - .. _- ---- ---. 90 72.35 18.27 

b. Construction planning requires : 
(1) A careful estimate of the material, equipment, and personnel required 

to do the job. 
(2) A time schedule of construction operations covering all work to be 

done, equipment to be used, materials required, and labor to be employed. 
(3) A progress schedule and a simple system of periodic reports and 

records of progress so work done can be readily compared with the scheduled 
progress. This promotes effective supervision and job control. 

c. Exact material requirements for the bridge itself are established as soon 
as the final layout is made. (See par. 71.) Equipment and personnel require
ments and materials required for temporary construction depend on the con· 
struction procedure and the schedule adopted. 

87. MATERIAL REQUIREMENTS. a. Bridge material. The drawings list 
all materials required for each unit of construction. A bill of materials show
ing each item used for each unit is prepared from these lists. Requisitions of 
materials for the bridge are prepared by combining similar items from all 
bills of materials into listings of total quantities of each item. Bills of 
materials contain exact count of all pieces. In requisitioning hardware such 
as bolts, nuts, rivets and nails, 15 percent should be added for waste, loss, 
and rejections. 

b. Erection material. M:tterials needed for temporary use, such as con
crete forms, falsework, cofferdams, and construction shelters are determined 
after the erection method has been chosen. When requisitioning these ma
terials, unforeseen requirements and local sources of materials are taken into 
account. Wherever possible, construction is planned so material to be used 
in the final structure can also be used for temporary purposes. The manual 
does not give quantities of material which may be required in temporary 
construction. Material estimates for concrete forms, falsework, and scaffolding 
should be prepared from field construction sketches following instructions of 
TM 5-226. 

88. EQUIPMENT REQUIREM.ENTS. a. Erection equipment requirements 
differ with site conditions and erection methods. Table XXXI gives tool and 
equipment items needed to construct each unit under usual site conditions 
and for the following construction procedures. 

(1) Bridges less than 35 feet high from ground to grade, erected with a 
crawler-mounted crane operating from ground level. (See par. 210.) 

(2) Bridges over 35 feet high from ground to grade. 
(a) Towers erected with special equipment described in paragraphs 211 

and 213 . 
(b) Spans not more than 50 feet long, erected with truck· mounted crane 

operating from deck level. (See par. 208.) 

(c) Spans over 50 feet long'; erected with the special equipment described 
in paragraphs 212 and 214. 

(3) If other procedures are followed, . equipment requirements must be 
modified accordingly. 

b. The number of pieces of each equipment item needed is determined 
after the construction schedule is prepared and the time allocated to each 
operation is fixed. Table XXXIA gives the number necessary to outfit a single 
crew or detail in each operation. Operations such as framing, drilling, riveting, 
welding, and the like may require several crews, all using identical items of 
equipment. 
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TABLE XXIX. Summary of materials-highway bridges, dass 25, double·lane. 

(1) Summary of materials for bents, piers, and abutments. 

Abutments Beats Piers 

Type Timber pile Steel pile Timber grillage Concrete 
Timber Steel pile T imber Steel pile 
pile bent bent pile pier pier 

Height of retained fill 6 feet 6 ft . 3 feet 6 feet 3 ft . 6ft. 

------ -------1----1---------- - -----

Maximum span, feet ............ 15 90 90 15 90 15 90 90 90 15 450 90 90 
Piles , each .............................. 17 17 16 4 3 8 6 

{ 8.34 } Timber, mbm. ____ ................. 1.11 1.32 1.09 1.17 1.54 2.22 2.44 1.16 .... {61.71 } 
1.21 ) 1.75 

Steel, tons .............................. 1.62 { 51.7] } { 53.18 
1.80 . 3.62 

Concrete, cu. yd .. ______ ....... { 218.7 228.8 } 
22.1 33.0 

1 Includes 2 wing piles. 
2 For 36· and 14·inch steel stringers. 
• For height s of 10, 20 , and 30 fe et from grade to ground. Includes longitudinal braci ng. 
• Average length of two spans on bent. See table LI. 
• For heights of 10 and 23 feet from grade to ground. 
• For heights of 10 and 18 feet from grade to ground. 

(2) Summary of materials for footings . 

Timber Steel Concrete Concrete pedestals, Concrete pedestals, Timber si lls, 5"",1 frame, 

grillages gri llages pedestals timber piles steel piles timber piles ."",Ipil .. 

Unit Timber Unit Steel Uoit Concrete Uni t P iles Concrete Piles Concrete Piles Piles Steel 

(mbm) (rons) ( cu. yd.) ( number) (cu. yd.) (number) (cu. yd .) ( number) (number) (rons) 

----------

G113 0.32 S101 1.89 F105 6.0 F134 4 5.0 4 5.1 8 4 1.19 

G114 0.16 S102 2.86 F107 5.2 F135 5 5.8 16 

G117 0.29 FlO9 4.5 
G118 0.15 Fl13 3.0 

F114 2.7 
FI15 2.5 
FI20 6.0 
F121 7.4 
F122 9.1 
F123 10.8 

(3) Summary of materials for towers and spans. 

Framed timber towers l Timber .paoa' SteeI.pont 

Framed steel towers l 

Timber spans Scet!:l Sp20S 

Length Timber Length Steel T imber 

Height mbm Height Height Height Height Height 
(feet) ( mbm) (feet) (tons) (mblD) 

(ft.·in.) (ft.·in.) 
mbm 

( ft .) 
Toos 

( ft .) 
Tons 

( ft .) 
T ODS 

(ft.) 
Tons 

---- ----------- --------- ---------------------
13-4 3.19 13-4 6.44 
25-10 5.82 25- 10 11.28 
38-4 8.56 38-4 16.41 
50-10 11.49 50-10 21.71 
63-4 14.53 63-4 27.38 
75-10 17.66 75- 10 33.28 

_._. --_. ---- ----
---. ._-- .-.. ----

---- ---. ---- _. _. 

1 Material in tower spans not included 
• Includes timber in deck. 
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77 30.18 59 23.95 
75 29.89 57 23.68 
73 29.60 55 23.39 
71 29.33 53 23 .15 
69 29.05 51 22.88 
67 25.01 49 18.96 
65 24.78 47 18.71 
63 24.51 45 18.44 
61 24.29 43 18.18 

41 17.97 23 12.11 11 2.65 15 2.03 3.91 
39 17.66 21 11.87 13 3.09 20 2.89 4.90 
37 17.41 19 11.62 15 3.56 30 6.47 7.09 
35 17.14 17 11.38 .... ---- 40 8.75 8.88 
33 16.90 15 11.13 ---- .--. 50 15).0 10.62 
31 13.11 ---- -_ .. _ ... ---- 60 19.60 12.55 
29 12.75 ---- ---- .... -... 70 26.37 14.62 
27 12.61 . ... ---- ---- ---- 80 34.17 16.67 
25 12.36 ---- .... ---. .. _- 90 41.62 18.50 

TABLE XXX. Summary of materials-E-45 railway bridges. 

( 1) Summary of materials for bents, piers, and abutments. 

Abutments Beats Pi ... 

Type 
Timber pile Steel pile Timber grillage Concrete 

T imber Steel TilDber Steel 

Height of retained fill 6 feet 6 ft. 3 feet 6 feet 3ft. 6 ft. 
pile bent pile ben .. ' pile piero pile pierO 

50 16 15 16 15 
16 

Maximum span feet ........ 16 25 45 50 
Piles-each ...................... . 16 16 110 110 

50 50 16 15 & 50 15 & 50 15 & 50 
4 8 16 16 

.69 

.58 .82 .98 1.57 1.65 Timber-mbm ................ .. .62 .72 1.03 1.12 

Steel-tons .. ...................... 

Concrete-<:u . yd ............. 

{ S.17 } .... 
f1.61 } .80 2.81 

.80 
{52.93 } { 6.31 

3.32 8.71 
{ 213.1 218.9 } 14.4 20.4 

1 Includes 2 wing piles. • Quantities are per tower-2 pile bents braced longitudinally . 

• For 36· and 21·inch steel stringers. • F or heights of 10 and 23 feet from grade to ground. 
• For heights of 10, 20, and 30 feet from grade to ground. • Quantities are per tower-2 pile piers braced longi tud inally . 

7 F or height s of 10 and 15 feet from g rade to ground. Includes longitudinal bracing. 

(2) Summary of materials for footings. 

Timber grillages Steel grillages Concrete pedestals Concrete pedestals 
timber piles 

Coocrete pedestals. T imber sills. 
steel piles timber piles 

Unit 
Timber Timber 

'Unie 
Steel 

Unit 
Concrete 

Unit 
Concrete 

Unit 
Piles Concrete Piles Cona-ete Piles 

(mbm) Unit (mbm) (tons) (cu. yd .) (cu. yd.) (number) (cu. yd .) (number) (cu. yd.) ( number) 

--------------- --------------------- ---
G93 .29 G107 .35 S101 1.89 F81 52 F94 24 F135 5 5.8 4 5.1 12 

94 .32 108 .18 102 2.85 82 46 95 22 13!i 6 7.1 22 
95 .35 109 .32 103 3.75 83 42 96 19 137 7 9.3 20 
96 .58 110 .16 84 38 97 17 138 8 9.3 30 
97 .64 111 .29 85 33 98 16 139 10 17.3 38 
98 .70 112 .14 86 29 99 P 140 11 17.3 
99 .20 87 40 101 5.9 

101 .35 88 36 102 5.4 
102 .24 89 32 103 4.8 
103 .51 90 29 123 10.8 
104 .26 91 26 124 12.9 
105 .38 92 22 125 15.1 
106 .19 93 27 

(3) Summary of materials for towers and spans. 

Framed timber towersl 

I 
T imber spans Steel spans 

Height 
( ft .-in.) mbm 

Height 
(ft. ·in.) mbm 

Height 
(fr.) 

----------
13-4 4.72 13-4 8.22 77 
25- 10 8.37 25- 10 13.99 75 
38-4 12.57 38-4 20.49 73 
50-10 16.90 50-10 27.27 71 
63-4 21.42 63-4 34.26 69 

75-10 26.12 75-10 42.00 67 
---- -_ .. ---. ---- 65 
.... -_ .. .. _- --.. 63 
_._- ---- ---- _._. _._. 

I Material in tower spa n not included. 
2 Includes timber in deck. 

Tons 
Height 

(fc.) 
------

28.4 61 
28.0, 59 
27 .7 57 
27.3 55 
26.9 53 

23.1 51 
22.8 49 
22.5 47 
---- .... 

Timber ,pont 

Framed steel towers1 

I.
Timber2 Length Length 

Height Toos Height 
(ft.) ( mbm) (ft .) 

Toos ( ft .) ( ft .) Tons 

- -----------------------
22.1 45 16.0 29 10.2 12 1.11 15 
21.7 43 15.7 27 9.9 14 1.32 20 
21.4 41 15.4 25 9.6 16 1.56 25 
21.0 39 15.0 23 9.3 ---- .--. 30 
20.7 37 14.7 21 9.0 --.- .-_- 30 

20.3 35 14.4 19 8.6 
Spec. 

_._- ---- 35 
16.7 33 14.0 17 8.3 ---- _._. 40 
16.4 31 10.6 15 8.0 --.. ---- 45 
. ... ._ .. ._-- ---- --_. ---- ---. 50 

5"",1 frame, 
, ,,,,,I piles 

Piles Steel 
(number) (tol1l) 

4 1.18 

Steel 'paoa 

Steel Timber 
(tons) (mbm) 

---
1.57 .61 
2.56 .81 
no 1.02 
5.05 1.22 
2.93 1.22 

6.42 1.42 
8.52 1.63 

12.18 1.83 
17.54 2.03 



Srock Number Item Size 
Number 
for one 
crew 

T ABLE XXXIA. Ruommended constructiol1 equipmunt. 

Abutmencs 

Highway and railway 

Con
Crete 

Steel 
pile 

Tim
ber 
pile 

Tim
ber 

grill
age 

Bents 

Highway 

Steel 
pile 

Tim
ber 
pile 

Railway 

Steel 
pile 

Tim
ber 
pile 

Piers 

Highway 

Sreel 
pile 

Tim
ber 
pile 

Railway 

Steel 
pile 

Tim
ber 
pile 

Steel pile 

Con-
Crete Steel 

pedes- frame 
cats 

Footings 

Highway and Railway 

Timber pile 

Con
Crete 
pedes-

tals 

Tim
ber 
sills 

Spread footings 

Con
crete 

pedes-
tals 

Steel 
grill
age 

Tim
ber 

grill
age 

Towers 

Highway and Railway 

Steel 

Spans 
15' 
to 
35' 

Spans 
35' 
to 
77' 

Timber 

Spans 
12.5' 

to 
35' 

Spans 
35' 
m 
75' 

Spans 

Highway and Railway 

15' 
m 

50' 

Steel 

60' 
to 

90' 
Less 
thao 
35' 

high 

60' 
to 

90' 
More 
than 
35' 

high 

Timber 

11' 
to 

16' 

Source 

------1.------------------.. 1---------1----------- - - ------------ ---------- -- - - -------------------1------
(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (\1) (12. (13) (14) (15) (16) (17) (18) (19) (20) (21) (u) ( 23) (24) (25) (26) (27) (28) (29) (0) (1) (32) 

~~-----I---------------------I·---------I--------------------------------------------------------1------
78-2965.04 Crane, truck mounted, gasoline-engine driven._ ................ .. % cu. yd. 1 X X X X X X X X X X X T I E or class IV. 
78-2965 .07 Crane, truck mounted, gasoline-engine driven._ ..... _.. ......... %' cu . yd. 1 X X X X X X T I E or class IV. 
78-7585.07 Crane, crawler mounted, gasoline-engine driven, with %' cu . yd. 1 X X ... _ X X X X X X TI E or class IV. 

crane boom. 
78-5785.14 Mixer, concrete, gasoline-engine driven, trailer mounted .. 14 cu. ft. 1 X X X X Class IV. 
69-9280.5-3 Wheelbarrow, general utility, steel tray, steel handles..... 3 cu. ft. 12 X X X X Class IV. 
66-5335.5-18 u~Hammer, drop, pile-driver .. ........... _ ...... .... ..... ........................ 1800 poulj.d 1 X X X X X X X X X X Class IV. 
66-3250.5 ~ Compressor, ai'r, trailer mounted diesel-engine driven l .... 500 dm " 1 X X X X X X X X X X X X X X X 'X X X X X X X X X X X X Class IV. 
66-5340.7 ~ Hammer, pneumatic or steam, pile-driver ........................ l .. 5000 pound 1 X X X X Class IV. 
11-2650.4 Jetting set, portable, complete with gasoline-engin 200 gpm 1 X X X X X X X X X X X X X X Class IV. 

driven centrifugal pump and accessories, 4". 
11-4619.24 Pump, centrifugal, gasoline-engine driven, base mounted, 55 gpm / X X X 

2-lOCh discharge. 
66-3270.105 Compressor, air, truck or trailer mounted, gasoline- 105 cErn 1 X X X X X X X X X X X X X X X 

engine driven , and accessories . 
40-4003.3 Drill, pneumatic, portable, woodboring........................ . # 3 Morse Taper 1 X X X X X X X X X X 
40-8062.24 Saw, Chain, portable, pneumatic ............. .. _.. .. ......... 24 in. 1 X X X X X X X -X X X 
40-8128 .12 Saw, circular, portable, pneumatic ............ _... . ............. 12 in. 1 X X X X X X X X X X 
66-2435.7 Breaker, paving, pneumatic.................................... 70 lb . 1 X X X X X X 
66-4575.55 Drill, pneumatic, portable, rock.............. ......... ..................... 55 lb . 1 X X 
66-8065.3-5 Spade, pneumatic, digger.......... ............................................. %'" x 2%," shank 2 X X X X X X 

57:; " blade size 
66-6845.5 Nail driver, pneumatic with nail sets and rivet-buster.. .... 6 CND 1 X X X X X X X X X X 
4O-1932.5-<l8 Rivet set, pneumatic, butconhead for naildriver, 6.CND .... :Va-inch 2 X 
40-3871.3 Drill, pneumatic, portable non-reversible, for steeL....... # 3 Morse Taper 1 X 
40-5257.5 Grinder, pneumatic, rotary type ............................................ 5 and 8 inch 1 X 

!t~:1~ : ~ ~~:~:,ub:~kK~~up~:~i~a;fc2.~i.~~~ .. ~~ s.c.h~r.g.e ....... ::::::::::::::::::: ~~~.~.~~........ ............... .... i i ~ 
66-6070.3 Lead, pile-driving, steel, hanging.............................. .. .......... 20-,15-, 10-foot sections 1 X 
4D-4498.3-{) Drill, twist, high-speed-steel, taper shank, Morse Taper W6 inch 12 X 

No. 3. 
40-5455. 3 Hammer, pneumatic, chipping, heavy duty ...................... .. 
40-9823.5 Wrench, pneumatic, reversible, impact type ....................... . 
41- 2009.7-5 Carrier, timber, handled .. .......................................... ............ .. 
41-4725 .5- 5 Hook, cant... .... ................. ................... .......... .......................... .. 
79-3015.7-10 Clamp, guardrail, 10-ton ponton ........................................... . 
79-3015.7-25 Clamp, guardrail , 25-ton ponton ............ ........ ..................... .. 
41-4692.2-5 Hoist, chain, differentiaL_ ................................................... .. 
41-4878.5-12 Jack, hydraulic .... .............................. ..................................... .. . 

3 inch stroke 
~ to 1~ inch 
4 ft. 
4ft. 

5 ton 
12 ton 

41-4944.3-15 
41-4955.5-12 

Jack, ratchet-lever, double socket, with foot lift .. .. . _ ........ 15 ton 

43-2219.08-<l4 
43-9215.5-<l8 

Set 970-<l1 
Set 970-<l2 

41-2312.3Q0-065 
41-5812 .3 

41-49385-10 

Jack, screw, with leveL ............. ............................................. 12 con 

Bolt, machine, steel, square head , with hexagon nUL..... 4 inch 
Washer, iron or steel, round, standard 2~-inch diameter, :Va-inch 

932 .. inch thick . 
Welding equipment, electric-arc ............................................ Set No. 1, 300 amp. 
Welding and cutting equipment, oxyacetylene .................... Set No.2 

Special cools for structural work (not in class IV at time of publication) 

Clamp, Co, heavy service ......... _ .............................................. .. 
Pin, drift, 57:;-inch length, taper ends .......... ...................... .. 
Riveting-equipmeoc, structural, set.. ............... _ .................. .. 
Erection equipment, steel and timber structural, set ......... . 
Reamer, high-speed-steel, bridge, taper, Morse taper 

No.3. 
Hole cutter, adjustable highspeed steel, Morse taper 

NO. 3, Clark, No. 4 or equal, with 3 sets blades, pilot 
and %-inch drill. 

Jack, pushing and pulling, ratchet type .. _ ... _ .............. _ ...... .. 

67:;-inch capacity 
IYt6-inch 
:Va-inch ri vets 
:Va-inch and I-inch bolts 
1Yt6-inch 

17:;- to 3-inch 

10-con 

1 M.y be used ilUt •• d of mulriple 105 cfm units. 
• See table XXXIC. 
I See table XXXIB. 
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X 

X 

X 

x 

Class IV. 

TIE or class IV. 

Class IV. 
Class IV . 
Class IV . 
Class IV. 
Class IV. 
T I E or class IV. 

T I E or class IV. 
Class IV. 
TI E or class IV. 
T I E or class IV. 
T I E or class IV. 
TI E or class IV. 
Class IV. 
Class IV. 

Class IV. 
Class IV. 
Class IV. 
Class IV. 
Class IV. 
Class IV . 
Class IV. 
Set 64O-<l1 or 

class IV. 
Set 210.50. 
Set 640-<l1 or 

class IV. 
Class IV. 
Class IV. 

T IE or class IV. 
TI E. 
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TABLE XXXIB. Tool set for riveting with Ys -inch steel rivets. 

Stock No. Description 

40-5488. 180-610 ..... ...... . __ Hammer, pneumatic, riveting, 18-pound. 
40-5950.06-2 ... _ .. .. __ . __ ... __ ._ Holder-on, pneumatic, 8-inch closed length with 

set. 
40- 7732.5-08 ..... .. _ .. .......... Rivet set, pneumatic, buttonhead, Ys-inch, retainer 

type. 
41-3604.11-18 ... ........ ....... Forge, coal-burning, ri vet-heating, 18-inch. 
41-6508.3-5 .... _ ... .. .... ... _ ... _ Rake, fire, portable forge. 
41-7457.5-5 ._ .. _ ... ___ ._ .. . _ ..... Shovel , blacksmith, portable forge . 
._ .. _. ____ .. ____ ._ .... _._. ___ ... ..... __ ... __ . Tongs, rivet-heating and pitching. 
__ ... ___ .. . __ .. _ ... .. ... __ ...... _ ... .... _ .. _. Tongs, rivet-sticking. 
___ ._. __ .. . __ ..... ... . _ .. _ .. .... _ .. ..... _ .... Can, rivet-catching, handled . 
.... _._ .. _ .... .......... __ ....... . _ .. .. ... _ .. Bar, dolly, riveting Ys-inch offset. 
........ ... . _ ... ...... ..... .. .. ... __ ... _ ..... Bar, dolly, riveting Ys-inch heel. 
_ ...... . __ .... . _ ....... . _ .. ..... _ .... _ .. _ .. _. Chisel, rivet-buster, l~-inch edge. 
_ ...... _ .... _ .... .. ......... _._ ._ .. .. _._ ..... Rivet-buster, handled, 10-inch edge. 
_ ....... _ ... _. ____ ..... .... __ .. ...... .... .... Punch, backing-out, bar. 
_ ...... _ .. _._. ___ ... _._. ___ ___ _ . __ ... __ .. . ___ Punch, backing-out, handled. 
.... .... _ ... _. __ ....... . _ ..... ...... ... __ .... Hammer, striking, handled, 8-pound. 
_ ... _ ... __ .. __ ._ ...... ___ ... _ .. .......... ____ Wrench, structural offset, l o/J.6-inch opening, 

15-inch. 

TABLE XXXIC. Erection equipment, steel and timber, set . 

Stock No. Description 

_ .. __ .. __ __ . ______ ... .. _ ... __ ............. .. _ Wrench, structural offset, l o/J.6-inch opening, 

18-inch. 
Wrench, structural offset, 10-inch opening, 

18-inch. 
Wrench, ratchet, reversible, 16-inch handle with: 

Loose open socket, 6-point, Io/J.6-inch for 
Ys-inch bolts. 

Loose open socket, 4-point, 10-inch for l
inch bolts. 

Quantity 
in set 

3 

1 

2 
2 

2 

Quantity 
in set 

2 

2 

2 

2 
41-1277 .3-26 __ ... _ . ._ __ .. _._ .. __ Bar, pinch, offset, 26-inch. 2 
41-9537.5-5 ... _._ .. _. ____ .. _._. __ Iw rench, adjustable, crescent, IIY16-inch opening, 

15-inch. 
41-4347.5-08 .... .......... _ ... .. Hammer, striking, handled, 8-pound. 
37-2456.7-5 _ .. _ .... _ .. .. _ .. __ . __ . Belt, lineman's safety, leather. 2 
21-7555.3-05 .... _ ... _ ... _ ... _ .... Rope, manila, 3-strand, jI,-inch. 50 ft . 

Note: Quantity of fitting-up bolts 25 percent of quantity of rivets. Two washers per bolt. 
Quantity of driftpins 30 percent of quantity of rivets. 

TABLE XXXII . Required compressor capacity for portable pneumatic construction tools. 

Compressor capacity required in percent of the total maximum 
possible air consumption of all tools connected. 

Number of tools 
Altitude 1 I 2 I 5 I 8 12 20 

Percent of total connected tool consumption 

At set level .. .. ___ ........ ___ 100 90 80 75 70 60 

3,000 feet .............. _--- 110 100 90 83 75 65 

6,000 feet --_ ...... _-- --- --- 120 110 100 90 80 70 

10,000 feet ---.. ........ _---- 130 120 110 100 90 78 

30 

30 

55 
60 
65 
70 

c. Equipment can often be used to construct more than one unit or class of 
units. Cranes, special tools having only occasional use, and auxiliary equip
ment such as sharpening and repair tools serve several crews or details. 

d. Organic equipment should be fully utilized and class IV items drawn 
from depot only when necessary to supplement regularly issued equipment. 
Common hand tools included in engineer squad and engineer platoon sets for 
carpentry, pioneer, and demolition work have not been listed. They are pre
sumed to be available on all jobs and must be increased in number if required. 

e. Table XXXIA does not include special supplies and equipment such as 
cordage, wire rope, rafting equipment and powerboats, diving sets, large 
air compressors, pipe and fittings, large pumps, hose for water and air, 
electric light plants, maintenance tools, goggles for welders, c~ippers, and 
grinders, safety belts for men working aloft, or other personal protective 
equipment. Those must be requisitioned in accordance with the job require
ments. 

f. The special tool sets listed below for manufacture and maintenance of 
small tools, jigs and fixtures should be available for all bridge construction. 
Trained specialists to operate this equipment must also be provided. 

Blacksmith equipment, set No. 1. 
Pipefitting equipment, set No.1. 
Rigging equipment, set NO.1. 
Sign painting equipment, set NO. 1. 
Surveying equipment, set No. 6 (general-purpose). 

g. Large-capacity compressors operating several air tools- can be used instead 
of the 105cfm truck-counted compressors of organic equipment. However, a 
single unit should not be depended on where a breakdown of that unit would 
stop the entire operation. 

(1) Volumes of air required to operate different pneumatic tools at sea 
level are given in table LXXXI. 

(2) All tools drawing air from a single compressor are rarely in operation 
at one time. Capacity requirements at different altitudes for compressors 
driving several air tools are given in table XXXII. Compressors driving 
riveting equipment must be large enough to operate all hammers at full capacity. 

89. LABOR REQUIREMENTS. a. Tables of labor requirements. Normal 
man-hour requirements for typical construction operations are given in table 
XXXIII. Man-hours of labor required to construct each unit are shown in 
tables XXXIV to XXXVII, inclusive. These tables also list the size crew 
normally required for efficient work . in each operation. 

(1) Tables are based on civil construction practice under average working 
conditions using power tools whenever possible. In military construction, 
allowance must be made for: 

(a) Skill of workers, training of troops. 
(b) Working conditions, extreme heat or cold. 
(c) Adequacy of equipment. 
(2) The tables give man-hours of direct labor only. They do not make 

allowance for lost time, time required to deliver materials and equipment to 
the site, maintenance of equipment, administration, supervision, and other 
overhead items. Tables include foremen but do not include machine operators 
who accompany equipment. 

b. Use of tables. After the lay-out is determined and the units of con
struction chosen, man-hours of labor for each principal operation are tabu
lated for all units of the bridge. 

TABLE XXXIII. Man-hollrs of labor required for principal COllstruction operations 
in terms 0/ units of quantity. 

Operation 

Steel 
Bolting .. _ .. .. ... _ .. _ ...... ... .. _ .... .... .. _ .. _ .... _ .. . ___ .... ---
Chipping ... -..... .. ..... -......... ... .. . -.. -........ -. ---.. --. 
Cutting (oxyacetylene) .. _. _. __ ._ .. __ ___ ... _ .. .. .... _ 
Drilling _ ... _._._ .. _ .... _ ......... .. .. . _ .... .. ___ .... __ .... _ ... _ 
Driving steel piles _ ........ .. _ .... _._ .. .. _ .. ... . _._ ...... _ 
Handling (arrival through fabrication) -.-. 
Span erection _ ......... ... .. _ .. ... ... ....... .. _ ...... ___ ._. __ 
Tower erection ........ _ .. ..... ....... _ .. .. _ .... ___ ... _. _._ 
Laying out ..... .... ..... -.... -__ ... ....... .. . _____ .... ___ ._. __ 
Pattern making __ .. .......... _ ....... __ ... ___ ... _ .... . _. __ _ 
Reaming (100/0 all holes) _ .. ....... _ ..... ...... . . 

Riveting 
Erection .. ......... .. .. .. .. . -.. ..... ...... -... -.. -..... . 
Fabrication ._ ............ __ .... __ .... ____ .. ___ . ____ _ _ 

Welding __ ........ ___ ......... ..... . _ .... _ ........ ....... .... _._ 

Timber 
Bolting ......... ... _ ... _ .. .... .... _ ... .. _ ..... .. .... ... . __ . __ -.--
Boring .... ..... .... ...... ....... -... .. -.- ..... -... ... -- .. -.... --
Driving driftboIts ... .. ... _ ... _. __ ... _ .... ___ ... _ ... _. __ _ _ 
Driving nails _ .. . _._ ...... ........ ..... ..... . _ .... _____ .. _ .. _ 
Driving spikes _._ .. .. .......... ..... _ ... _ .. _._ ... _._ .. ... _ 
Driving piles .. _ ................. ..... .............. -.. --... . 
Handling (arrival through fabrication) _ .. _ 
Handling 

Span erection ....... ... ...... _ .. ... ......... __ ._. __ ._ 
Tower erection .. ... ... ..... ........ .... .. _ ....... _ 

Laying out ...... _ ....... ........... .... .. _ .. _._ ..... _ .. . _ .. _ 
Sawing _ ... _ ...... __ ._ .............. .... _ .. .... _ ...... .......... . 
Sawing piles ._ .. __ .. _ .. .... _ .. __ .... __ .. _. ___ .. _ ... _ ..... _ .. 

Excavation, hand ... . _ .. _ ... __ .. ..... _ ....... _ ... _. __ .. _ .... .. .... . 
Handling cement ._. __ ....... __ ... _ ...... _____ .. _._. ___ .......... . 
Handling piles _ .. ____ . __ .. _ .. _._ .... _ ...... __ _ . ___ ... __ .. __ ._ .. _._ 
Handling sand and gravel __ .. _ ...... _ .... ____ ... . _ .. __ ._ .... _ 
Mixing and placing concrete .. _._._._ ... _ ... __ .... _ ...... _ 
Placing and removing scaffolds _ .. _._ ...... _ .. .. __ .. __ .. _ 

Unit 

BoIt ... _ ... _--- -.- _. _-
Lin. ft. -- ........ _- --
Lin. ft. -_ .. __ ._ --_ ... 

Lin. ft. --_ ... _ .. ... _-

Lin. ft. .-_ .... _----_. 
Ton .. __ .. .. _-- -- --_ .. 
Ton .. _--------- -_ .... 
Ton --_ .. _ ... _------
Hole -- _.-_ ... _ ..... -

Hole ._ ...... _-- _ ... -

Rivet -- _ ...... _- ... _-
Rivet -----_ ......... -
Lb. ............. -_._.- -

Bolt .. ---_ ....... .. ... 

Lin. ft. ._ .... _. -.- -.. 

Bolt .... --_ .. _- _ ...... 

Nail _ .. _ ...... _. ----_. 

Spike .-.. -.... __ . __ .-

Lin. ft. -_ ... .... -.. _-
Fbm. ._ .. _ ... _.-_._--

Fbm. _ ....... _-----_ . 

Fbm. -------.--- --_ .. 
Fbm. --- _ ..... .. _ .... 

Sq. Et. .._ .. _- --.- -.. 
Pile .. _.--.----- .---_. 

Cu. yd. . ...... --- --

Bbl. .-----_. __ .. _. __ .. 

Pile .. __ ._-_ .......... 
Cu. yd. .._---- -_ ... 

Cu. yd. ..... ... .. .. 

. -.. -_ ..... _-_ ... ........ ... .. 

~an.hours No. of men 
per unit in crew 

.060 2 

.083 1 

.067 2 
3.200 2 
.133 8 

7.000 7 
2.500 9 
3.500 9 

.040 2 
2 

.067 2 

.150 4 

.100 4 

.700 2 

.133 2 

.100 2 

.017 

.003 

.008 1 

.200 8 
.010 7 

.004 9 

.006 9 

.004 2 

.033 2 

.167 2 
1.000 7 

.133 9 
1.000 7 

.500 5 
2.000 24 

. .. ... ..... 4 

(1) Tables listing man-hours to construct abutments, bents, piers" and 
spans give directly the man-hours required for each unit. 

(2) Tables listing man-hours to construct footings and towers give man· 
hours required for each unit of quantity of principal material in that unit. 
This means that the quantities of principal materials must be taken from the 
material summaries shown in tables XXVII to XXX before labor require. 
ments can be determined. 

(3) Man-hours and crew-hours of labor for all units are totaled to obtain 
the over-all requirements for each operation. 

(4) Man-hours are shown for riveted construction. Man-hours for welded 
construction approximate 70 and bolted construction apyroximate 95 percent 
of those required for riveted construction. . 

c. Crews. ' The number of crews assigned to each operation must be suffi
cient to keep the work on schedule. 

90. CONSTRUCTION SCHEDULE. a. Purpose. A construction schedule 
is a detailed time plan showing all operations in their proper sequence. Making 
a schedule is an aid to planning because it requires advance consideration of 
every operation and the equipment, labor, and materials associated with it. 



TABLE XXXIV. Man·hours of labor to build units of class 50, single-lane, highway bridges. 

(1) Labor to build abutments, bents, and piers] 

Ope ration 

Sheet number _ .. . ___ _________ ____ ___ ____ __________ . ____ _________ _ 

Kum 
he r 
o f 

Tlle n 
in 
crew 

Excavation __________ _______ ___ ______ ._________ ___ _______ ______ __ __ 7 

Pil e driving __ ______ __ _ ._____ __ ___ ____ ___ ___ ____ ___ __________ ____ _ 8 
Form building ______ _______ __ ___ __ _______ ____________ ___ __ ___ ___ 9 

Concrete mixi ng and placing ________ _____ ____ ______ __ __ _ 24 
Stee l fabricati on __ ______ __ ______________ ____ ____ ___ _____ . ____ __ _ 

H andling _____ ______ ________ . ____ .__ __ ___ ________ ________ __ 7 
Drilling __ _______ ___ ____ .____________ ___ __ _______ ___ ____ ______ 2 
Misce llaneous ____ ____ __ ___ ___________ ____ ___________ . ___ _ 

Steel erection ____ _____ ___________________ ______ ________ _______ __ _ 

Rigging and handling ______ ________ ............. ... 9 
Fitt ing up ._ .. __ ._. __ .. ___ ._ .. _. __ ._ .. _ .... .... _ .. _ ... _. .... 2 
Ri veting . __ ... _ .. __ .. .. .. _ .... __ ..... _._ ..... _ .. .. _ ... __ .. _. 4 

Timber framing ._ .. ___ .. __ ._ .. __ ._ .. .. __ ... .. __ ._ .. __ ... _ .... _. 

Handling __ ... __ .. __ ... _ ...... . _ .......... . __ . __ ._ .... _ .... _. 7 

Boring and sawing ... _ ...... _._._ .. _ .......... __ .. _.. . 2 
Misce llaneous . __ ...... ...... _. _ .. .... _ ..... _._._ ........ . 

Timber erection ... _. __ . __ .. ___ ...... _ .... .... ..... _ ...... ..... . 

Rigging and handl ing ..... .... _ ....... .. _ .. .... _ .. . 
Boring a nd sawing ..... . _ .......... _ .... .. _ .. _ ....... . 
Miscellaneous .. ____ ..... ....... _ ... .. __ ... .... _ ......... . 

Total man-hours .. .......... ___ .................. . 

9 
2 

1 M an-hours of labor are total fo r onc unlt. 

Operation 

Sheet number .. _ .. .... ___ .. _ .. .. _ .. _ .. . ______ _ .. ____ ___ ...... __ ... 
U nit of quant ity ___ ___ _ .. _ .... ________ .. __ ... __ __ _ .. _ ........ ___ .. 

Excavation ._. ____ _ .. . __ ....... __ . __ ..... ___ __ . ___ ... __ ._ ... _ ..... __ .. 
Pi le driving .. .. __ .... ___ .. __ ___ ....... .. _____ __ .... _ .. .... _ ...... .. 
Form bui ld ing _ .... __ .. ___ . ______ .. __ .. .. _____ ... _ .. .. __ .... .... _ .. . 

Concret~ mixing and placing .... _ ....... ... _ ..... ....... .. 
Steel fabrica tion .. ____ ..... .. .......... .......... _ ...... ........ .. 

H andl ing .. _ ... __ ._ ... .. ... ___ ...... _ ...... .. _ ... ..... ... _ ...... _ 
Drilling .. .. __ __ . __ ._._ ....... __ .. ... ........ ___ .............. .. 
Miscellaneous .. ......... _ .. ... ... ... ..... ........... ..... .. 

Steel erection .. _ .. _ .. ____ __ .. . _____ ... __ _ .. ...... _ ............ ... .. 

Rigg ing and han d ling .. __ ...... .. .......... ... ...... . 
Fitting up __ _ . _______ .. ___ .. ___ _ ... _. __ ._._ .... _ ............ .. 

I Timb~~::~l~:~~-~- .:::·: ... :::::·::::.:::.::::::::::.::::::::::::::::: 
Boring and sawing ................ . _ .... _ ....... _ .... . 
Miscellaneous .. _._ ...... _ .......... _ .......... ..... ... ... .. 

Timber erection .. _ .. _ .... __ .......... ....... .......... ............ . 

Rigg ing and handling ............ .. .... .... _ .. ...... . 
Bo ring and sawing ........ _ ............................ . 
Miscellaneous .. _ .......................................... . 

T otal man-hours ...... __ .......................... .. 

Abutments Bent s Piers 

Concrete :steel 1m Jer 
pIle gri ll age Timber pile "tee 

pile 
11 m )c r 

pi le St eel pi le 

:steel T imber 
spa ns spa ns 

23 

45 

18 
9 
3 
6 

63 

21 

45 

13 
8 
1 

4 
58 

25 

81 

30 
6 

17 

7 
8 

3 
1 

4 

21 

9 
3 
9 

14Q.. 

3 ft.' 6 ft. ' 

22 

14 

44 

30 
4 

10 

58 

22 
29 

55 
37 

3 
15 
84 

27 
53 

59 
43 

155 

27 
74 

73 
59 

206 

28 

33 

8 

1 

2 

41 

2 H eIght from ground to grade. 

TABLE XXXIV. Continued 

28 

33 

34 
22 

5 

7 
67 

(2) Labor to build footings and towers l 

Kumh t:r 
of men 
in crew 

7 

8 
9 

24 

7 
2 

9 
2 

4 

7 
2 

9 
2 

Timber 
grillage 

4 3 
M bm. 

6 

23 
8 

11 
4 

22 
10 
12 

o 
51 

Sp read footings 

S teel 
gri llage 

41 
T on. 

3 

20 
6 

11 

3 
6 
4 
2 

o 

29 

Concrete 
pedestal 

37 
ell. yd. 

3 

2 

4 

9 

Conc rete 
pedesta l, 

t imber 
pil es 

39 
Pile 

4 

7 

3 
5 

19 

28 

33 

46 
23 

9 
14 

79 

32 

54 

55 
14 
25 
16 
44 
26 
4 

14 

153 

Under 8 to Under 
8ft.' 12 ft.' 6 ft. ' 

30 

64 

47 
24 

13 
10 

III 

30 

64 

63 
29 
20 

14 I 

32 32 

98 11 5 

90 132 
12 18 
45 71 

33 43 
58 81 
30 35 

7 11 
21 35 

127 246 32~ 

32 32 32 

I lj 11 6 116 

146 157 166 
22 26 28 
79 84 90 
45 47 48 

86 92 98 
37 39 41 
12 12 13 
37 41 44 

347 -- 365 380 

• H eight from ground to top of cap. 

Pile footings 

Concrete 
pedes ta l, 

s teel 
piles 

Pile 
5 

17 
4 
6 

32 

Timbe r 
si ll s, 

timhe r 
piles 

36 
Pile 

8 

10 

Steel 
framt:, 
steel 
piles 

40 
Pile 

9 

28 

5 
13 
10 
11 

5 

48 

Towers 

Fra med 
steel 

towe r 

12 
T on. 

29 
8 

13 
8 

20 
17 

2 

49 

Framed 
timber 
tower 

7-10 
Mbm . 

17 
6 
7 

4 
27 

26 

o 
1 

44 
.-- ---- - ---.------'-- - - ---'-,-- - 1 Ma-n-.'Ch-ou'-r-s -0"'£ -c-Iab~ r--;;'~-£;--o-r -on-e-u-n--:-It-Lof:-q- u-a-nt--:-It-y-. ----' _ _ ___ --'-_____ ---L-___ ---'-_______ ----' 

920303 0 - 50 - 5 

Because of this, no essential part of scheduled work is likely to be overlooked. 
b. Preparation. (1) The schedule is prepared from the tabulation of 

man-hours of labor required in each principal operation. It must take into 
account the following factors : 

(a) Time allowed for completion. 
(b) Equipment and troops available. 
(c} Delivery of construction materials. 
(d) Logical sequence of operations. 
(e) Necessary delays between operations. 
(f) Weather. 
(2) The construction schedule is a bar diagram with a separate bar for 

each principal operation. The time required to complete each operation is 
represented by the length of the bar for that operation. The schedule with bar 
diagram for a typical bridge is shown in table XL. It is prepared in the follow
ing order: 

( a) The number of crews for each operation is tentatively established. By 
dividing crew-days or crew-hours (taken from the tabulation of labor require
ments in table XXXIX) by the number of crews used, the time in days or 
hours to complete the operation is found. 

(b) Starting and completion time for each operation is plotted on the date 
and hour chart, with attention to each of the factors listed in paragraph 90b. 
Schedules must be set up so preceding steps will be complete before subsequent 
work is to start. 

(c) After the tentative schedule is drawn up, _ the number of ;nen and the 
essential pieces of equipment in each operation are noted. These are totaled 
for all operations to determine the number of men occupied each day or hour 
and the number of pieces of each principal equipment item required at one time. 

(d) Time allotted to the several operations is adjusted so the number of 
men required during the construction period is as uniform as possible, and 
each piece of equipment is used most efficiently. 

c. Use. (1) The first use of the schedule is to determine: 
(a) Number of men and amount of equipment required on whole job. 
(b) Distribution of men and equipment. 
(c) Number of men and amount of equipment required during any interval 

of construction period. 
(d) Time at which construction materials must be delivered to site. 
(2) During ~he construction period, the schedule guides the officer in charge 

in assigning men and materials to specific operations. 
d. Shifts. In these schedules, an 8-hour work period is referred to as a 

day. When two or three shifts are planned, the schedule must be prepared 
for shifts rather than for days. In planning such operations, full consideration 
must be given to the effect on efficiency of length of daylight, problems of 
night lighting, weather and other local conditions, and tactical problems. 

91. REPORTS AND PROGRESS RECORDS. A simple and effective system 
of daily reports of work accomplished is necessary for proper job control. 
From these a progress report is compiled daily for submission to higher 
authority giving direct comparison between scheduled and actual construction 
progress. Figure 37 (1) gives one form of construction progress chart which 
shows progress for the entire job as a curve in which percentage of completion 
is plotted against time. This graph can be used alone or together with the 
more detailed chart shown in figure 37 (2). In the detailed chart, percentages 
of completion of the entire job and of each principal operation are represented 
by bar diagrams. 

31 



92. ORGANIZATION CHART. It is advisable to prepare and post an organi
zation chart showing specific responsibilities, channels of supervision, and 
coordination. Ordinarily, this is covered generally by the standing operating 
procedure (SOP) of the construction unit. However, each bridge project 
usually has some special features which necessitate modifying and elaborating 
specific duties to insure complete understanding by all personnel. A typical 
organization chart is shown in figure 33. 

HEADQUARTERS 

Commanding Officer 

RESPONSIBLE CHARGE 

Project Officer 

Assistant 
Supervisor for 

CONSTRUCTION 

Site work 
Clearing 
Foundations 
Approaches 
Concrete and forms 
Bridge carpentry 
Falsework and 

timbering 

BRIDGE PROJECT 
ORGANIZATION CHART 

H TROOPS EQUIPMENT 

Higher command function; staff adion; 
troops assignment; labor requisitions; 

1- MATERIALS 

SUPPLIES 

organic equipment assignment, loans, replacement; 
materials and supplies credi.; expediting_ 

DIRECT CHARGE OF PROJECT I .. 
Direct supervision of planning funct ions, and control: 

Bridge layout, design, material estimates; requisitions; 
surveys, staking out, sectioning, explorations; 
operations; (onstrudion methocb; 
transportation and equipment assignment; 
construction schedules, labor estimates; progress, reports. 

I 

Assistant 
Supervisor for 

ERECTION 

Pile driving 
Rigging 
Timber and steel 

erection
FiHing up 
Bolting 
Riveting 
Welding 

Finished part 
handling from 
storage 

I 
Assistant 
Supervisor for 

FABRICATION 

Yard and plant 
Work layout and 

marking 
Timber framing 
Steel fabrication 

Cutting 
Drilling 
Assembly 
Welding 
Bolting, reaming 
Riveting 

Finished storage 
handling 

I 

Assistant 
Supervisor for 

SUPPLIES AND 
MAINTENANCE 

~~ 

Material _storage, 
receiving, issue 

Tool storage, issue 
maintenance 

Heavy equipment 
Compressed air 

equipment 
Electrical and 

welding equipment 
Special shop. and 

equipment 

Figure. 33. Sample organization chart for bridge pro;ect . If more than one 
platoon if used, officer assistanls supervise Iheir work. 

CHAPTER 9 

PLANNING TYPICAL CROSSINGS 

Section I. BRIDGE LAY-OUT 

93. SCOPE. a. This chapter illustrates how to solve typical bridge prob
lems. Determination of bridge lay-out is described for two typical crossings, 
one a high railway trestle bridge, the other a highway bridge. Construction 
planning is discussed only for the railway bridge; planning for the highway 
bridge or any other bridge would be similar. 
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TABLE XXXIV. Continued 

(3) Labor to build spans." 

Size of 
crew 

Timber 
spans 15ft. 20 ft. 30 ft. 

Steel spans 
40 ft. 50 ft. 60 ft. 70 ft. 80 ft. 90 ft. 

Sheet number 2 444 4 4 4 4 4 4 
Steel fabrication ....... ..... ..................... ...................................... ............... 61 65 115 138 446 587 783 901 1352 

Handling ..................... ........................................... ..... ..................... 7 8 12 28 42 67 118 116 150 256 
Drilling ......................... ......... .... ... ................................................... 2 28 28 49 56 243 294 429 506 752 
Miscellaneous ..... ... .......................................................................... _ 25 25 38 40 136 17 5 238 245 344 

Steel erection ..................... ................... .................. ..... ........................... 41 43 56 I 62 76 272 277 301 326 
Rigging and handling ........................................... ................... ...... 9 29 31 38 44 55 242 252 267 291 
Fitting up ................................. ............................ .......................... 2 3 3 4 : 4 7 8 10 11 12 

1 ____ ~R~i~v~et~in~lg~.~ .. ~ .. ~ ... ~ .. ~ ... = .. = .. = ... ~ .. ~ .. = ... = .. = ... ~ .. ~ .. = ... ~ .. ~ .. = ... = .. = ... = .. ~ .. = ... = .. ~ .. = ... = .. ~ ... = .. = .. = ... ~ .. = .. = ... = .. = ... =. __ ~ _____ 4~~-=~~_~ __ ~9~-1 __ ~9~-r~1~4~-r~1~4 _ _ +-~1~4~~~2=2~~_!~ _._I _~2L3 __ ~~2~3~ 
Timber framing .................. .................................................. ... .... ........... 40 29 35 51 67 85 105 118 128 154 

Handling .... ............... ............................ ........................................... 7 20 15 19 29 36 45 67 63 69 100 
Boring and sawing ........................................................................ 2 9 6 6 8 13 17 11 23 25 14 
Miscellaneous .................................................................................. ~1~1 _ _ -+_:::.8_--i----!1c:::O_+---!1~4_--i-_~18 23 27 32 34 40 

Timber erection ........... ............ ............................................................... 24 12 16 , 22 28 35 45 49 53 58 
Rigging and handling .................................................................... 9 . 14 7 9 14 18 23 27 I 32 34 40 
Boring and sawing ...................... ..............................•................... 2 3 2 4 3 3 3 5 i 6 61 ~ 

Miscellaneous ......................... ......................................................... 7 ..,:30:.. _ -1 __ -'3::..-.-+. __ -'5::..-.-1 __ 7:........-1_-'9::..-.-1 _.:.1 =..3 _+-....:.1 ~1_+....:.1=-3 --1- 11 
Total man·hours .................................................................... 64 143 159 244 295 642 1009 1227 1383 1890 

1 Man·hours of labor are total for one unit. I For walkways add 45 .0 man·hours per mbm . 

TABLE XXXV. Man·hours of labor 10 bUIld units of ciass 50, double·lane, highway bridge r. 

(1) Labor 10 build abu/men/s, bents, and piers.! 

Operation 
~~~· !-__ ~~~ __ -r ____ ~A~b~u~tm~e~.n~t~s~ __ r-________ ~ __________ ~B~en~t~s __ r-----r--,T~in=1~h~er~--t-------2p~i~er~s~----------------1 

of TlIllber Tl~ber Concrete Timber pile Steel pile 
men ptle grillage )il e 

in Steel Timber Steel 3 ft.' 6 ft 2 3 ft.' 6 ft .' Under 9 to 17 to Steel U nd er 8 to 
crew spans spans pile 9 ft .' 17 ft.' 28 ft .' pile 8 ft.' 12 ft' 

Sheet number 
Excavat ion ......................... ~.~ ............... ............ . 
Pile driving ............. ~ ............. ...... ............. ....... . 
Form building ........... ~ ......... ....... ......... .......... ~ .. 
Concrete mixing and placinl( ... .. ~ ....... ..... ....... . 
Steel fabrication ...... . ~ .. ~ ..... ~ .......... ............... ..... . 

Handling ..... .................. ... ......................... . 
Drill ing ...... ................ ..... .... ...................... . 
Miscellaneous ................... ~ ................... .... . 

Steel erection ..... ..... ........... ..... ......................... . 
Rigging and handling ....... .... ... .... ..... ...... . 
Fitting up ...... ............. ................ .............. . 
Riveting ........ ...................... ........ ............. . 

Timber fr ilming ....... .............. ................... ....... : 
Handling ....... ~ ............... . ~ .~ ........ .......... .... .. . 
Boring and sawing .................................. . 
Miscellaneous ......................... .... .. .. , ......... . 

7 
8 

9 
24 

7 

2 

9 
2 

4 

7 
2 

Timber erection .......................... ..... ................. ...... . 
Rigging and handling .............................. 9 
Boring and sawing ................................. ... 2 
Miscellaneous ....... .......... ....... ........... ....... . . 

Total man·hours ................... ................ . 

66 

70 

26 
11 

5 
10 

96 

64 

57 

18 
11 

2 

5 
75 

69 

95 

51 
8 

30 
13 
14 
4 
2 

8 

34 
13 
9 

12 
194 

65 
18 

60 
41 

5 
14 
78 

65 
30 

74 
51 
4 

19 

71 
62 

82 
61 

104 205 

71 

115 
83 

292 

72 

45 

12 

~ 

2 

57 

72 

45 

39 
25 

6 
8 

84 

72 

45 

57 
32 
10 
15 

102 

76 

66 

90 
22 
45 
23 
70 
36 

6 
28 

226 

74 74 

89 89 

58 76 
28 33 
17 
13 

147 

23 
20 

165 

Unde r 
o ft.' 

76 

98 

140 
19 
7 5 
46 
82 
36 
12 
34 

320 

8 to 12 to 
10 ft." 14 ft. " 

76 

11 6 

162 
23 
86 
53 
90 
38 
13 
39 

368 

76 

117 

176 
28 

93 
55 

100 
41 
14 
45 

39.3.. 

1 Man·hours of labor are total for one unit. 2 Height from ground to grade. • Height from ground to top of cap. 

16 to 
18 ft' 3 20 ft.' 

76 

118 

198 
35 

105 
58 

111 
45 
16 
50 

427 

76 

119 

212 
38 

113 
61 

119 
47 
17 
55 

450 



TABLE XXXV. Continued 

(2) Labor to build footings and towers.! 

Spread footings Pile footings Towers 

Operation 
Number Concrete Concrete Timber Steel Framed Framed of men Timber Steel Concrete pedestal, pedestal, s ills, frame, 
in crew grillage grillage pedestal timber steel timber steel steel timber 

piles piles piles piles tower tower 

Sheet number ...................................................... . 
~nit of quant~y . __ .. _____ ._ ... _ .. ~.~._~_.~_.~_.~._.~._~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

89 87 83 84 85 81 86 55 50-53 
Mbm. Ton. eu.yd. Pile Pile Pile Pile Ton. Mbm. · 

Excavation ......................................... .................. . 7 6 3 3 4 5 
Pile driving ......................................................... . 8 7 17 8 9 
Form building ..................................................... . 9 2 3 4 
Concrete mixing and placing ........................... . 24 4 5 6 
Steel fabrication ....... : ................... ....... ............... . 20 28 34 

Handling ................................... .................. . 7 6 5 4 
Drill ing ....................................................... . 2 11 13 15 
Miscellaneous ............................ ................. . 3 10 15 

Steel erection ....................................................... . 
Rigging and handling ............................... . 
Fitting up .......................................... ...... ... . 

6 11 

i 
16 

9 4 5 12 
2 2 1 ! 1 

Riveting ....................................................... . 
Timber framing ....................................... -.. ... -.... -.-.. -. -t~~~+-=.:.;;-;;::--+~~-=--+--==::.:.::...-+-====--+--" 

Handling ..................................................... . 
Boring and sawing ................................... . 
Miscellaneous ............................................. . 

4 0 5 i 3 
23 I ···· ··~ ·~~· 18 

7 8 6 
2 11 

I 
8 

4 4 
Timber erection ................................................... . 

Rigging and handling ................................. . 
22 25 

9 10 16 
Boring and sawing .................................... . 2 12 0 
Miscellaneous ............................................. . 0 9 

Total man·hours ..................................... . 51 29 9 19 32 10 48 I 50 43 

1 Man·hours of labor are for one unit of quantity. 

TABLE XXXV. Continued 

(3) Labor to build spans." 

Steel spans 
Operation Size of 

crew 
Timber 
spans 15 ft. 20 ft. 30 ft. 40 ft. 50 ft. 60 ft. 70 ft. 80 ft. 90 f 

Sheet number 45 47 47 47 47 47 47 47 47 47 

Steel fabrication ..................................................................................... . 93 112 177 231 607 909 1346 1874 2897 
Handling ........................................................... ....... ....................... . 7 19 29 43 67 116 150 195 277 395 
Drilling .............................................. ..... .... ................. ................... . 2 35 41 78 97 298 502 785 1148 1857 

Miscellaneous ................................................................................. . 39 42 56 67 193 257 366 449 645 
Steel erection ..... : ................................................................................... . 48 54 72 84 109 310 334 382 435 

Rigging and handling ........................... ................................ _ ...... . 9 32 35 44 55 . 76 267 286 324 377 
Fitting up ....................................................................................... . 2 4 4 5 6 10 13 18 20 20 
Riveting ...... ............ ............................. .......................................... . 4 12 15 23 23 /' 23 30 30 38 38 

Timber framing ...................................................................................... . 66 45 55 83 108 135 161 193 212 239 
Handling ....... ...... ...................... ...................................................... . 7 35 30 39 45 58 74 88 108 117 131 
Boring and sawing ... ............... .. ................................................... . 2 14 3 1 16 21 25 29 34 37 42 
Miscellaneous .................................................................................. . 17 12 15 22 29 36 44 51 58 66 

Timber erection .. ......................... ........................................ .................. . 33 15 22 30 40 48 58 69 80 90 
Rigging and handling ................................................................... . 9 21 11 15 22 29 36 44 52 59 66 
Boring and sawing ................. : ..................................................... . 2 4 1 1 2 3 3 4 5 7 8 
Miscellaneous ..... ............................ ................................................ . 8 3 6 6 8 9 10 12 14 16 

Total man· hours 99 201 243 362 463 899 ~438 1942 2548 3661 

1 Man.hours of labor are total for one unit. 2 For walkways add 45 man·hours for mbm. 

b. It is assumed in this illustration that reconnaissance has been made, the 
site chosen, and surveys completed in accordance with instruction given in 
chapter 6. 

94. SITE DESCRIPTION. The following assumptions are made: 
4. Characteristics of site. Data obtained by site survey shown in figure 

34 include: 
(1) Topographic plan of site. 
(2) Location and alignment of bridge. 
(3) Ground profile on bridge center line. 
( 4) Logs of borings. 
(5) Normal water level and high-water level. 
(6) Stream has fairly uniform flow. 
(7) Stream banks show evidence of scour and shifting of stream bed. 
b. Material. Steel, timber, cement, and aggregates are available. Adequate 

timber for piling cannot be found locally. 
c. Equipment. All pieces of construction equipment needed to supple-

ment organic equipment can be drawn from depot, including crawler-mounted 
and truck-mounted cranes up to ~ -cubic-yard capacity. 

d. Construction period. The construction period falls between annual 
floods; river stage during construction will be approximately normal (eleva
tion 131). 

e. Access to bridge site. Both banks at the bridge site are directly acces
sible by highway. Construction can proceed from both ends of the structure 
if desired. 

95. LAY-OUT OF RAILWAY CROSSING. a. Height of bridge. The 
elevation of base of rail (elevation 180.0) across the bridge is determined by 
the gr-2.de of the approaches; in this case, the bridge will be about 40 feet 
high at the stream banks. 

b. Length of bridge. To avoid high approach fills, abutments are tenta
tively located at the rim of the stream valley. This fixes the length of the 
bridge at about 400 feet. 

c. Principal openings. A 50-foot center span is selected so as not to 
obstruct the channel and to permit foundations to be built on dry ground. This 
span length requires steel stringers. (See par. 8.) 

d. Foundation types. (1) Pile footings . (a) 'JPe boring logs indicate 
that the westerly three-fourths of the bridge will be on soft alluvial soil, either 
silty or sandy clay. These materials cannot safely support the load of 3,000 
pounds per square foot necessary for spread footings. (See table XXV.) Pile 
footings must be used for this portion of the structure. 

(b) Timber friction piles are selected since bed rock is too far below the 
surface to justify using either timber or steel point bearing piles. (See par. 
145.) Although subject to alternate wetting and drying, untreated piles would 
be satisfactory for semipermanent construction. However, since piling is not 
available locally and only creosoted piles are stocked in depot, these are re
quisitioned. 

(c) Penetration of about 25 feet is required to develop the needed bearing 
capacity of 18 tons per pile. (See table XXVI.) To allow for contingencies 
and cut·off, 30-foot timber piles are requisitioned. 

(d) The selection diagram (table XXIII) shows that for bridges over 30 
feet high supported on timber piles, concrete pedestals are preferred. 

(2) Spread footings. The easterly one-fourth of the bridge will be on rock 

33 



TABLE XXXVI. Man·hollrs of labor to build units of class 25, double-lane, highway bridges. 

(1) Labor to build abutments, bents, mid piers. l 

I N urn· butments Bents Piers 

I 

~f ~-=T~in~'b-e-r---'--~~~T~in~'b~e-r--'--C-o-n-c-re-te--t----T-im-b-e-r-pi~le~~'----r--~T~im~b-er---'------~~S~t-ee-I-p-ile----------I 
Operation 

men ile f----"'-' glrii"lla".g.::.e __ +-__ --; ____ t;-;--;--,---;;-c---;;-;-;;~__i pile 
in Steel Timber Steel 3 ft.' 6 f t.' 3 ft.' 6 ft.' U

9
n

f
d
t
e.i 179 ftto.

3 
2187ftto.3 Steel Under 8 to Under 8 to 12 to 1186 ftOt.

3 
20 ft.' 

. crew spans spans pile pile 8 ft.' 12 ft.' 6 ft." 10 ft.' 14 ft." 

Sheet number ..... ......... ......... ............................ . 106 104 109 105 105 111 111 112 112 112 116 114 114 

Excavation ............. ....... ... ........ ........................ . 
Pile driving ............... ...... ............................... . . 
Form building ................... ............................. .. 
Concrete mixing and placing ..... ................... .. 
Steel fabrication ... ....... ... ................. ................. . 

Handling ......... ............. ........................... . 
Drilling ... .... ....... .. .................. ... ........... ... . 
Miscellaneous ........................................... . 

Steel erection .................... ... ........... ...... ........... . 
Rigging and handling .............. .... .... ....... . 
Fitting up .......... .. ......... .. ........................ . 
Riveting ..... ....................................... :c:; . ; .. 

Timber framing ............ ......... .......... ...... .. ..... .. 
H andling .. ........................... .................... . 
Boring and sawing .... ...... .... ................... .. . 

7 
8 

9 
24 

7 
2 

9 
2 

4 

7 
2 

5i 4 5 

.. .... I ...... 

...... i ...... 

._---- ------
------ ------

i ...... 
I 

i I ...... 

95 

51 
8 

30 
13 
14 
4 
2 
8 

18 30 62 94 
33 33 33 54 

68 
18 

33 
17 

64 

52 
28 

5 

__ . _____ __ ='------11...::::::::::.:.:: -+---='-1"':::::':':-+---':='''-j-_1:.<9,-+--:-'c::.-=-=---+-. 
! ...... 

I ...... 

64 

!--:-~:.M:.:.I:,::· s.:;,:ce:..:,ll:.::a""n.:;,:eo;;,ou:,::s--'-'-... :.:: .. ;.: .. "" ... :.:: .. :.,: .. "' ... ;.: .. ;:,;, ... :.:: .. ;.: .. "" ... :.:: .. "" .. :.:; ... ::.; .. ;:,;, ... :.:; .. :.:,.. t=:.:::.:..-+=--=-----t==-:;:.:..---1==-=--~=-+..:=:.:-+-"=-f--===-t--=-.. :.:: .. :.:: .. __ --==-=- __ C= :: .. _ .:'." :':" --':".' ::':" 

Timber erection ............................. ................... 22 19 34 60 74 8 34 46 47 63 
Rigging and handling ...................... ........ 9 10 , 12 13 41 51 22 23 24 29 
Boring and sawing .................................... 2 3 1 9 5 4 1 5 9 13 20 

I-_-"-M_I-::·s;--ce'-'-ll~a"'-!)e-'-'o'---'u:.:.s--;--'--'-... :.:.: .. :.;. .. "'-... :.:.: .. :.:. ... :c:; •• :.:.: .. :.:. .. . :c:; .. :.;. .. :.:c .. ·:.:,: .. :.:. .. ·:c:; .. c·,·:.: .. ·:.:.: .. c..· t-="'-"--+~9-f_..::6_+--=1.::2-+--=1c.::4-t--=1'-<:9-t...:::.::.:.:...-+='--t_:=-2'------t __ -:-'7 14 .....::.c .. : _ 10. __ 1~ 
Tota l man·ho urs .................................. 73 64 194 78 104 205 292 41 67 79 174 III 127 

L..... _ _________________________ -'-__ -+-____ -+-__ ---''----__ '--__ __ -"-__ --' ____ -+-_ ____ '---__ -+-_ _ ---' ____ . ..L. _ _ 

116 116 116 116 116 

98 115 118 118 118 

110 154 169 181 197 
13 21 25 27 ' 33 
57 82 91 99 107 
40 51 53 55 57 
66 86 93 105 112 
32 36 38 41 45 
9 12 13 18 18 

25 38 42 46 49 

. .. .. : - ..::::::--=----- ...:.::.:::.... +--'="------i---==---j 

I-'==-=-- - ::. :''--
274 355 377 

. . =-:. -~'."":-

404 427 

1 Man-hours of labor are total for nnp. unit. 2 Height from ground to grade. 3 Height fmm ground to top of cap. 

Operat ion 

Sheet number ...... ................................................. . 
Unit of quan tity ......... ... ..................................... . 
Excavation ....... ....... ...... ..... .. .. .. ............. .. ............. . 
Pile driving .................. .. .. ........ ........................ .. 
Form building ............... .... .. ................................ . 
Concrete mixing and placing ............................ .. 
:Steel tabrlCatlon ................................ ..... ........... . . 

Handling ....... ...... ....... ...... .... ....... ... .. ........... . 
Drilling .......................... ............ ...... _ .......... . 
Miscellaneous ..................................... ....... .. 

Steel erectIOn .......... .... ..... ...... ........................... .. 
Rigging and handling ................................. . 
Fitting up .......... .......... ...................... ......... . 
Riveting ............... ...... ..... ............................. . 

·lImber tram lng ................................ ................... . 
H andling ...... ... .... ....... ........ .................. ....... . 
Boring and sawing ..................................... . 
Miscel laneous ....... .. .......... .... ..... ................. . 

Ilmoer erection .............. ................................... . 
Rigging and handling .............................. .. .. 
Boring and sawing .................. .... .. ............. . 
Miscellaneous ............................................. . 

Total man· hours ............................ __ ...... .. 

34 

Number 
of 

men 
in 

crew 

7 

8 

9 
24 

7 
2 

9 
2 

4 

7 
2 

9 
2 

TABLE XXXVI. Continued 

(2) Labor to build footings and tOUlers.1 

Timber 
gr illage 

127 
Mbm. 

6 

23 
8 

11 

4 
LL 

10 
12 
o 

51 

Spread footings 

Steel ' Concrete 
grillage pedestal 

125 
Ton. 

3 

20 
6 

11 

3 
6 

4 
2 

o 

29 

122 
Cit. yd. 

3 

2 

4 

9 

Concrete 
pedestal, 
timber 
piles 

123 
PIle 

4 
7 
3 
5 

19 

1 Man·hours of labor a re for one unit of quantity. 

Pile footings 

Concrete 
pedestal, 

steel 
piles 

123 
Pile 

5 
17 
4 
6 

32 

Timber 
sills, 

timber 
piles 

121 
Pile 

8 

10 

Steel 
frame, 
steel 
piles 

124 

9 

28 

5 
13 
10 

11 

5 
1 

5 

40 

Towers 

Framed Framed 
steel timber 

tower tower 

102 
·J.' on. 

34 
4 

15 
15 
16 
12 
1 

3 

50 

97-100 
Mbm. 

17 
6 
7 
4 

27 
26 
o 
1 

44 

or sandy clay. Spread footings are satisfactory for this portion of the structure. 
Table XXIV shows that concrete pedestals are the preferred spread footings 
for bridges over 30 feet high. 

e. Superstructure. (1) The selection diagram (table XXIII) for bridges 
with pile foundations shows that framed steel towers are the preferred support 
for steel-stringer spans. The central part of the structure then will be a 50-foot 
steel·stringer span on framed steel towers with concrete pedestal foundations 
on timber piles. Tower spans will be 25 feet long. (See sheet 184.) 

(2) Two 50-foot spans and one 25 ·foot tower span will be needed to reach 
the east abutment. Similar construction is used on the west to permit duplica
tion in fabrication. (See par. 84.) These spans are within the recommended 
lengths for spans on steel towers . 

(3) Tower 1 exceeds the recommended height for timber pile piers (table 
I) and a framed tower must be used. A steel tower conforming with the rest 
of the structure is chOsen rather than a timber tower which also could be used. 

(4) Span 1 is made 25 feet long since this length gives a satisfactory 
location for the west abutment and duplicates the spans used on the towers. 
An 8-foot fill is used west of the abutment, since it is more economical than 
trestle construction and ample waterway opening has been provided. (See par. 
7 5a.) The fill retained by the abutment is about 6 feet high. 

(5) At all tower bents, one span will have a fixed bearing and the other 
an expansion bearing. 

f. Selection of construction units. (1) D eck. Standard open timber deck 
without walkways will be used. This is shown on sheets 158 and 159. One 
refuge bay (sheet 174) will be provided near the center of the bridge. 

(2) Spans and towers. Lay-out of spans and towers fixes the construction 
unit drawing sets to be used. (See sheet 156.) These units are the following: 

( a) To wers 1, 2, 3, 4, and 5, framed steel towers, drawing set RR-5, 
sheet 184. 

(b) Tower spans, 25-foot steel-stringer spans, drawing set RR-2, sheet 158. 
( c) Span I ; 25-foot steel-stringer span, drawing set RR-2, sheet 158. 
(d) Spans 2, 3, 4, 5, and 6, 50-foot steel-stringer spans, drawing set RR-2, 

sheet 159. 
(3) Foundations. Concrete pedestal units are determined by tower height 

and span length. Drawings showing these pedestals are given in set RR-13. 
(a) Pile f ootings. Type F138 footings are required for towers except the 

west bent of tower 1 where type F135 can be used. (See sheet 215.) 
(b) Spread fo otings. Type F124 spread footings are required to support 

columns of tower 5. (See sheet 216.) 
(4) West abutment. A timber pile abutment (drawing set RR-7) is 

chosen for the west abutment where the soil is not capable of supporting a 
spread footing. A six-pile abutment (four bearing piles and two wing piles) 
is required for a 25-foot span. (See sheet 195 .) 

(5) East abutment. A concrete abutment (drawing set RR-7) is chosen 
for the east abutment, since the soil there has adequate bearing capacity. The 
large abutment (sheet 199) is required since height of retained fill is over 
3 feet. A timber grillage abutment cannot be used at this location since the 
span supported by the abutment is over 15 feet. (See table XXIV.) 

9. Construction drawings. The general plan and elevation drawing (fig. 
34) is completed by adding dimensions, elevations, and other data, including 
stationing of center line of substructure units, elevations of pedestals, mark 
number of footings, and heights of towers. Location of fixed and expansion 
bearings is also indicated. 



96. LAY-OUT OF HIGHWAY CROSSING. Figure 35 illustrates a lay
out for a single-lane highway crossing at the location described in paragraph 94. 

a. Top of bridge deck is set to give clearance above high water. (See par. 
7 4a.) Grades of approaches are not steeper than 10 percent. 

b. Tests have shown that the soil will not support spread footings, so pile 
supports must be used. Table XVII shows that timber stringers on timber pile 
bents are preferred for bridges less than 30 feet high. Timber pile piers will 
be used at each end of the central span. 

c. 'A 50-foot steel span is necessary across the stream, so the two piers 
will be above the steep banks. Stream width is then free from obstructions to 
drift or ice and foundations are not subject to scouring. 

d. The third span from the pile p.ier on the west side is over 17 feet high 
and the sixth span is less than 17 feet high. (See sheet 29.) Longitudinal 
bracing is required only under the third span. 

e. The east abutment is founded on rock. Since concrete is not needed for 
other units, a timber grillage abutment is used. 

Section II. CONSTRUCTION PLANNING FOR A RAILWAY BRIDGE 

97. DRAWINGS. Drawing sets for each construction unit are shown by 
the selection diagrams in tables XXIII and XXIV. Sheet numbers included 
in these sets are shown on sheet 156. The drawing sets required for the 
railway bridge described in section I are as follows: 

a. Abutments .............. ..... ...... ... .... .... ........... ................. ... ........ ... .. Set RR-7 
b. Pile footings ... ........ ..... .......... ............................................. ..... Set RR-13 
c. Spread footings ...... .. .............................................. .. ................ Set RR-13 
d. Framed steel towers .................... ............... .................... ........... Set RR-5 
e. Steel stringers .. .. ................... .. ................ .. .... .. .............. ....... ... ... Set RR-2 

98. MATERIAL LISTS. a. Bridge materials. The drawings included in sets 
listed in paragraph 97 give complete bills of materials for each unit. Material 
quantities are shown in summary form in table XXX. The forms of typical 
bills of materials and of material requisitions are shown in table XXXVIII 
and figure 36 respectively. 

b. Erection materials. Quantities of materials needed for temporary con
struction, concrete forms, construction shelters, platforms, and scaffolding are 
estimated after the construction scheme has been outlined. 

99. MAN-HOUR REQUIREMENTS. a. Man-hour and personnel require
ments are obtained from table XXXVII and are shown in table XXXIX. 
This data is used in making up the construction schedule shown in table XL. 

b. Table XXXIX is prepared as follows: 

(1) Entries in columns 1, 2, 5, 8, 11, 14, and 15 are taken directly from 
table XXXVII. 

(2) Entries in columns 3, 6, and 9 are obtained by multiplying values from 
table XXXVII by the number of piles in the footings for each tower. 

(3) The entry in column 12 is obtained by multiplying values from table 
XXXVII by 51 , the cubic yards of concrete in the footings of tower 5. 

(4) Entries in columns 4,7,10, and 13 are obtained by multiplying values 
from table XXXVII by the tons of steel in each tower. 

(5) The entry in column 16 is obtained by multiplying values from table 
XXXVII by 5, since there are five 50-foot spans in the bridge. 

(6) The entries in column 17 are estimated. 
(7) The entry in column 18 is the sum of columns 1 to 17 inclusive. 

Operation 

Sheet numbers 

Steel fabrication ..................................................................................... . 
H andling ......... ....... ................... ...................................................... . 
Drilling .............................. ....................................... ............. ......... . 
Miscellaneous ...... ......................... ....................... .. ......................... . 

Steel erection ........... ... ......................... ... .. ...................... ........... ............ . 
Rigging and handling ................................................................... . 
Fitting up .......................................... ............................................. . 
Riveting .. .......... ......... ........... ......................................................... . 

Timber framing .. ............ ..... ........... ....... .............................. .......... __ ...... . 
Handling .. ..... ..................... ... .................................................. ........ . 
Boring and sawing ..................... ................. ........ ............... .......... . 
Miscellaneous .. ......................... ...................................................... . 

Timber erection ... ....................... ............ ............................................... . 
Rigging and handling ...... ........................................ ................ ..... . 
Boring and sawing .......... .... ............. ............................................ . 
Miscellaneous ............................... ............... ................... ................ . 

TABLE XXXVI. Continued 

(3) Labor 10 build spam.12 

Size of 
crew 

7 
2 

9 
2 
4 

7 
2 

9 
2 

Timher 
spans 

92 

55 
29 
12 
14 
28 
18 

3 
7 

15 ft. 

94 
83 
10 
42 
31 
53 
30 
8 

15 
42 
24 
6 

12 
19 
12 

3 
4 

20 ft. 

94 
91 
15 
44 
32 
55 
32 
8 

15 
54 
30 
9 

15 
24 
16 
4 
4 

30 ft. 

94 
147 

35 
70 
42 
76 
41 
12 
23 
80 
45 
13 
22 
32 
22 

4 
6 

Steel spans 

40 ft. 50 ft. 

94 
175 
48 
82 
4~ 

81 
46 
12 
23 

107 
59 
18 
30 
42 
30 
4 
8 

94 
589 
83 

299 
207 
97 
62 
12 
23 

139 
77 
24 

38 
52 
38 
5 
9 

60 ft . 

94 
733 
106 
389 
23.a. 
294 
248 

16 
30 

159 
88 
27 
44 
60 
44 

6 
10 

70 ft. 

94 
1170 

148 
655 
.3& 
312 
266 

16 
30 

185 
103 

31 
51 
71 
51 
8 

12 

80 ft. 

94 
960 
187 
505 
268 
341 
283 

20 
38 

209 
117 

33 
59 
83 
58 
11 
14 

90 ft. 

94 
1522 

227 
873 
422 
360 
302 
20 
38 

23 5 
131 
38 
66 
94 
66 
12 
16 

Total man·hours ........... ....... ..... .......................... .................. . 83 197 224 335 405 877 1246 1738 1593 2211 

1 M an·hours of labor are total for one unit. • For walkways add 45 man·hours per mbm. 

TABLE XXXVII. Man·hollrs of labor 10 build unils of E-45 railway bridges. 

(1) Labor 10 build abutments, bents, and piers! 

Abutments ______ -t-____ _ B_ e_n_ts __ t-__ -._ = _-,-_ ---. _ _ _ P_ i_er_s _______ ---1 
c---- r- .---- - ----'- --;;T","imr-b,··· e-r --, - -Timber S I -I 5 

Operation 

N um. Timber pile grillage Concrete Timber pile piIe5 t ee PI e 

ber f--~,---,-----,---j Steel 1------.--1-----,- --- Steel - - _ ._-+--t---,- 1--
of Steel Tim- pile pile' 

men span s ber 
in 15.25' 25-50' spans 

crew long long 3 ft.' 6 ft.' 3 ft.' 6 ft.' Under 9 to 17 to 
9 ft .' 17 ft." 28 ft .' 

Under 8 to 
8 ft.' 12 ft .' 

Under 
6 ft." 

8 to 12 to 16 to 
10 ft.' 14 ft .' 18 ft. 20 ft.' 

Sheet number __________ . ___ ._. __ .. _. ____________________ . 195 195 193 197 194 194 199 199 200 200 200 204 202 202 205 205 205 205 205 
Excavation _______________ . ___________ _____ ____ ___ . ____ .___ 7 
Pile driving ________ __ __ __ _________ __ __________________ . 8 
Form building ___________ . _________ _______ ___ ___ _______ . 9 

Concrete mixing and placing ________________ __ 24 
Steel fabrication ________ . ___ . __ ______ . __ ___ ____ _ . ___ _ _ 

H andling ______________ : ________ _______ __ _____ .___ _ 7 
Drilling __ __ .______________________ __ _____ _____ ____ _ 2 

Miscellaneous ______ __ __ ________ . _____ . ________ _ 
Steel erection __ ___ _______________________ __ __ ____ __ __ ._ 

Rigging and handling _______________ . ___ ._. 9 
Fitting up ______________________________ ____ ______ 2 
Riveting __ __ __ ___ . ____________ . _________ __ . __ __ ___ .. 4 

TImber trammg _______________________________ . _______ _ 
H andling ____ ___ • ____ . ____________ _ . __ ._____ __ _____ 7 

Boring and sawing ___ . __ __ ____ __ . __ . _______ . 2 
Miscellaneous ____ ____ ______________ ._ .. _______ _ 

Timber erection __ ________ ._._. ____ __ __ ___ __ . __ . ___ ... 

Rigging and handling __ . ________ . _____ . __ ._ 
Boring and sawing ___ . __ ____ . ______ ____ .... _ 
Miscellaneous __ __ ._ .. _________________________ _ 

9 
2 

45 

15 
6 
4 
5 

70 

22 
10 

5 
7 

45 92 

39 
6 

22 
11 
16 

4 
4 
8 

13 32 
6 8 
1 8 
6 16 

31 
20 

2 

9 

45 
26 
4 

15 

91 

48 
47 

90 

67 
56 

33 

8 
6 

1 

33 

30 
20 
4 
6 

33 59 

504 
82 

337 
85 

132 
68 
48 
16 

107 107 

41 56 124 
25 34 53 
7 11 32 
9 11 39 

210 

548 
45 

362 
141 
180 
83 
29 
68 

210 

611 
58 

372 
181 
272 
115 
41 

116 

210 210 

::: I :1: 
189 i 205 
307 ! 360 
124 i 131 

45 I 51 
138 178 

:::::: I :::::: 
i 

210 

733 
94 

434 
205 
363 
134 

51 
178 

Total man-hours ___ __ ._ .. ______ __ ___ ___ __ _ 60 92 58 179 31 45 186 213 41 63 74 695 163 231 938 1093 1167 1297 1306 

1 Man.hours of labor a re total for one unit_ ' H eight from ground to grade_ 'Height from ground to top of cap. 
'Unit is two bents with longitudina l bracing. • Unit is two piers with longitudina l bracing. 
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TABLE XXXVII. Continued. 

(2) Labor to build fo otings and towers'! 

Operation 

Sheet number .............................. .. .. .. ... ... ......... . 
Unit of quantity ........................................... .. . 
Excavation ...... .... ....... ............ ....... ................... . 
Pile driving ............. ........................................ . 
Form building .. .... .... ....... ................................ . 
Concrete mixing and placing ............... .......... . 
Steel fabrication ... .. ......... ...... ... ................ ........ . 

Handling ............... .................................. . 
Drilling ........................... ... ..................... . 

Miscellaneous .. ................... ..... ............. .... . 
Steel erection ... ...... .... .... .................. ... ............. . 

Rigging and handling ............................. . 
Fitting up .............. ................................. . 
Riveting ......... ........ .................................. . 

Timber framing ............................ : ................ . 
H andling .......... .......................... ............. . 
Boring and sawing .............. ... .................. . 
Miscellaneous ...... ..................................... . 

Timber erection ................ ............................... . 
Rigging and handling ... ........ .................. . 
Boring and sawing ............... .................... . 
Miscellaneous ....................... ..... ........... ~ ... . 

Total man· hours ................................. . 

Number 
of 

men 
in 

crew 

7 

8 

9 
24 

7 
2 

9 
2 
4 

7 
2 

9 
2' 

Timber 
grillage 

223 
Mbm. 

6 

23 
8 

11 
4 

22 

10 
12 
o 

51 

Spread footings 

Steel 
grillage 

218 
T on 

3 

20 
6 

11 

3 
6 
4 
2 
o 

29 

Concrete 
Concrete pedestal, 
pedestal timber 

piles 

214 215 
Cu. yd. Pile 

3 4 

2 

4 

9 

7 
3 
5 

19 

1 Man·hours of labor are for one unit· of quantity. 

Oper ation 

Sheet number 
Steel fabrication .............................. ........................... ............................ . 

Handling ............. ................ ............................ ..... ........................... . 
Drilling ...... ... .......................... ................... ..................................... . 
Miscellaneous ....................... ............................... ................... ........ . 

Steel erection ...... ................... ................................................................ . 
Rigging and handling ......... ..................................................... ..... . 
Fitting up ......... .............................................................................. . 
Riveting ....... ........... ....................................................................... . 

Timber framing .............................................. ............... ........................ . 
Handling .... ..................................................................................... . 
Boring and sawing ....................................................................... . 
Miscellaneous ................................................................................. . 

Timber erectIOn ........................................................... ...... .................... . 
Rigging and handling ................................................................... . 
Boring and sawing . ....................................................................... . 
Miscellaneous ................................................................................. . 

Total man·hours ..................................................................... . 

TABLE XXXVII. Continued. 

(3) Labor to build spans'2 

Size of 
crew 

7 
2 

9 
2 

4 

7 
2 

9 
2 

Timber 
spans 

157 

27 
13 
8 
6 

15 
9 
2 
4 

42 

15 ft. 

158 
65 

9 
30 
26 
38 
29 

2 

7 
9 
5 
2 

2 

6 
3 
1 
2 

118 

20 ft. 

158 
76 
14 
36 
26 
41 
30 

3 
8 

14 
7 
3 
4 
8 
4 
1 

3 
139 

Pile footings 

Concrete 
pedestal, 

steel 
Diles 

Timber 
sills, 

t imber 
Diles 

216 212 
Pile Pile 

25 ft. 

158 
112 

26 
53 
33 
58 
35 
4 

19 
21 
11 

3 
7 
6 
4 
1 

1 

197 

6 
15 8 
4 
6 

31 

30 ft. 

158 
112 
24 
53 
35 
54 
38 
4 

12 
19 
10 
4 
5 

11 
5 
1 

5 
196 

10 

Special 
30 ft. 

158 
103 

20 
60 
23 
57 
40 
4 

13 
19 
12 

2 

5 
9 
5 
1 

3 
188 

1 Man.hours of labor are total for one unit. • For walkways and refuge bays add 45 man· hours for mbm. 
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T owers 

Steel 
frame, 
steel 
piles 

217 
Pile 

9 

28 
5 

13 
10 
11 

5 
1 

5 

48 

Framed 
steel 

tower 

184 
Ton 

37 
4 

25 
8 

23 
16 

2 

5 

60 

Steel Spans 

35 ft. 40 ft. 

158 
139 
43 
60 
36 
63 
40 

4 
19 
23 
14 
4 
5 

12 
6 
1 

5 
237 

158 
166 

60 
68 
38 
62 
41 

4 
17 
28 
15 
4 
9 

11 
7 
1 

3 
267 

Framed 
timber 
tower 

175-179 

45 ft. 

158 
383 

67 
211 
105 
85 
55 

8 
22 
29 
15 

6 
8 

17 
8 

3 
6 

514 

Mbm. 

18 
6 
8 
4 

33 
31 
o 
2 

51 

50 ft. 

159 
579 
123 
292 
164 
130 

69 
12 
49 
33 
21 

3 
9 

18 
9 
3 
6 

748 

TABU XXXVIII . Bills 0/ materials for a typical railway bridge. 

(1) Bill of materials-structural ·steel. 

Quan· 
tity . _ I-___ .,-__ .:.P..:;ie::.;:c.:,e ____ .,--:-:-~ kor one Total r euuired Description 

Mark Size Length ~?~ht o~r~~uc, Q",an . Weight 
( in.) (lb.) (ft.-in.) (lb.) unit t1ty (lb.) 

Six 25·/00t spans: 
Stringers ............... . 404 30 I 108 24-100 
Stringers ........... ..... 405 30 I 108 24-100 I 
(Other items entered from bill of materials, sheet 160.) 

Fille 50· foot ,-pans: 
Stringers ......... .. ..... 414- 417 36 I 150 40-0 
Stringers ........ ... ..... 424- 42 7 36 I 150 9-100 
(Other items entered from bill of materials, sheet 160.) 

2,686 
2,686 

6,000 
1,487 

1 

1 

4 
4 

6 
6 

20 
20 

16,116 
16,116 

120,000 
29,740 

I Five towers, 1 to 5-Ma~erials common to all towers: I 
Cap beam ........... ... 1 651 I 21 I 59 I 10-3 605 
(Other items entered from bill of materials, table B, sheet 186 ) 

12,100 I 4 20 

Tower 1, One·story, 15·foot, PiecJ which vary for different tower heights: 

T ower columns ....... j 1727~ 12 I 65 /15-2 J1(1 ) 985 1 4 I 4 3.94' I 

187 for I 
I 

tower heights listed from I 

(Other items entered from biB of materials sheet 192 and table A, sheet 
15· foot tower height.) I 

(Towers 2 to 5. Pieces which vary for different 
same sheets. ) 

West abutment : 
Bearing plates .. ..... . PI 12x1 1-8 68 2 2 

(Other items entered from bill of materials, sheet 178.) 

East abut.ment : I I I I 
Beanng plates ....... . PI 12x1 1-4 54 4 
(Other items entered from bill of materials, sheet 178.) 

4 

TABLE XXXVIII. Bills oj materials for a typical railway bridge. 

(2) Bill of materials-timber and piling. 

Quan· 
tity 

136 

216 

Description 

Mark 

Piece 
Size Length 
(in.) (ft.-in.) 

fum. 
each 

;~~s~~~c. Total requi red 

~~~ Quantity mbm 

Timber: 
Six 25·foot spans : 

Ties ....... .. .......... ..... ... .. ..... ... ... 372 6x8 8-6 34 
(Other items entered from bill of materials, sheet 161.) 

Fi", if: "'pa",i 372 I 6<,1 ~ I" 
(Other items entered from bill of materials, sheet 161.) 

WestB~~~~:;t~lank .... ............ ... 11781 4x12 1 20-0 I 80 

(Other items entered from bill of materials, sheet 196.) 

Piling (Creosoted timber): 
West abutment: 

Bearing piles ... ............ ... . 
Wing piles ... ... .... ........... 300 

Towers No.1 ....... .... ........... . 
Towers No. 2 to No.4 ... .. . . 

30-0 
15-0 
30--0 
30-0 

25 150 2.700 

50 250 4.500 

6 6 .480 
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Figure 34. L ay-out of a typical railway bridge. 
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TABLE XXXVIII. Bills of materials for a typical railway bridge. Cbntinued. 

(3) Bill of materials-hardware 

Quan-

D escription Piece fo~i~e Total required 

Mark Size 
_~mt 

Length W eight 
con~truc- . u r eight 

bO.n Quantity ''(lb.) 
(10.) (lb. ) unit 

Six 25-/00t spans: 
Hook bolt with washer 

and nut ....................... .. .. . H13 ~" 13 2.1 16 96 202 
(Other items entered from bill of materials , sheet 161.) 

Five 50-foot spans: . J I I I 
(Other items entered f om bill of materials, sheet 161.) 

West abutment: I 
BO:::i~a~::r:n~...... .. .. . ...... . 822 ~" 22 2.95 16 16 47 
(Other items entered from bill of materials, sheet 196.) 

East abutmeni: J 
Anchor bolt with 

nut and two washer ...... .. B24 24 3.5 12 12 42 

Tower pedestals: I 
Anchor bolt with 

nut and two washers........ E24 16 I" 24 6.5 80 520 

( 4) BilJ of materials-concrete! 

Cement 
sacks 

Fine aggregate Coarse aggregat< 
(cu. yd.) 2 (cu. yd.) 2 

Per cubic yard .. ........ .. ... .... .. .. . ...... .. ........ .... .. 
For 212.3 cu. yds ..... ............ ...... ..... .. ....... .. 
Waste 5 percent .......... .. .. .. ...... .... .. ...... .. 
Total required .......... .. .... .. ... .... ...... ........ .. 

6.03 
1,280 

63 
1,344 

0.51 
108 

5 
113 

0.72 
153 

8 
161 

1 Quality of concrde: 111aximum si ze of aggr egate, 2~-inch , water cement ratio 6 gal. per sack, 
slump 3 to 4 inches. See table XL, FM 5-10. 

2 Damp.loose condition. 

100. CONSTRUCTION SCHEDULE. Preparation of the construction sched
ule from the tabulation of man-hour requirements is discussed in chapter 8. 
The schedule of the typical railway bridge is shown by table XL. 

a. The entries in column 1 are taken directly from column 18 of table 
XXXIX. The values entered in columns 2 to 7 are computed in accordance 
with instructions given in chapter 8. 

b. The days (par. 90d) reql!ired to complete each operation (col. 6, 
table XL) are plotted graphically on the schedule. In plotting these values, 
the necessary continuity of operations is kept in mind. The number of men 
employed each day should be as nearly constant as possible. 

c. The planned sequence of operations is as follows: 
(1) Clearing and earthwork are started immediately. 
(2) Fabrication, drilling particularly, requires more time than other opera

tions and is started as early as possible. 
(3) Pile driving starts as soon as the first of the footings are excavated 

(normally the second day) . 
( 4 ) Form building and concreting start on the third and fifth days 
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respectively. Concreting is staggered with form building and excavation to 
balance personnel requirements. 

(5) Steel erection is started on the ninth day, as soon as the first concrete 

is 3 days old. 
(6) Dismantling equipment and clean-up work is done during the last 

few days as other operations are concluded and men become available. 
d. At the bottom of the bar graph, the total labor requirements for each 

day are shown. These totals do not include supervisory personnel, nor allow-

REQUISITION , 
TO Engineer Supply Offic er 

XBs Engineer Base Depot, APO 994 Pago 1 of PaRes 

Pcrlocl SPEC!A L 

SHIP Supply Officer, 999th Engineer Const,."ct.ion ,Battalion (1) (2) (3)!---;n:--:-=·----;N:;----1 
eqUi8il_,on o. (4) 

TO Marked for Pro ject Offic=':'~Bridge ~oject _2?! __ ~~~ 1 ,-. --±--~=O;:<__~=4:;!__""_-,--__j 
\TI Z 

' .... M No. STOCK H O. N O MILNCLATURE 

For Semipermanent Railway Bridge at Rogtown over 

Confir ming telephone request 0900 hr, 19 Au st 

BASIS: Ltr, A uth, file 80012 Hq . US Base ecti 
Sub ject "Bridge over Rog river, BRP n t 

BEAM, .~tr~('tura l steel, wide-flange 
1 46-2900.)6-150 )6 in 150 I b <\0 ' -0" ea 20 
2 1.8-2900 .36-150 )6 in 150 Ib 9 ' -10" ea 20 
3 48- 2'.100 . 30-108 30 in 108 I b 24' -10 1/2" ea 12 
[., 48-2900 .21-059 21 in 59 lb 10' -3" es 20 

(Complet e requisition by li.tinS a l 

NarE: Minl mum l engths are lis ted. Cutting 
tonger lengths will requi rc t rimming 

Items of 20-foot or s horte r l engths , 
up to 40-feet, to be cut at the site. 

REQUIRED DATE : 25 August 1944 

SPEC IAL SHIFPING AND MARKING INSTRUCTION: 

Tho Actio n Symbol Ct)lum n I fl for Depot Uu Only 

W . D. ,A. 0.0. FonuNo. ·i<JCS 
, "briO« 

1~~~~~~':e~~~r~:g~~~~o!tleu.t 

1. Column 1 shows total requirement for project. 

0 
0 
0 

10 

0 0 20 
0 0 20 
0 0 12 
0 0 10 

i. 
)<'..(7) 
ccept' le 

le ength 

Iln 
Co 

. nt .. 

(Supply ofli<>e:l''PrO ect orticeT 

2. Column 2 shows quantity a va il able locall y, including su bstitute, reclaimed, locally 
procured or produced material s. 

3. Column 3 shows quantity previously requi sitioned but not yet received. 
4. Column 4 shows quantity due in or on hand w hich is committed to some other proj

ect or to be returned to depot as un~e rviceable ar sal vage. 
5. Requisition confirming telephone or telegraph request is identified and marked DO 

NOT DUPLICATE. 
6 . Authority for issue is stated above the items on the requisition by citing the project 

order or show ing a complete reference. 
7. Special instructions such a s g rade of material , permissibl e substitutions, multiple 

or random lengths, packing, marking, and unit load limitations are given for appropriate 
ite m numbers w hen necessa ry. 

Property issue slip, AGO form 446, is preferred in some theaters, because it serves also 
as ta ll y-out a nd shipping document. 

-------
jijgur~ 36. Standard requisition f01'm , showing required information, typical items, and 

guide for preparing material requisition. 

ances for surveying, equipment maintenance, and delivery of materials to 
the site. 

101. EQUIPMENT REQUIREMENTS. Tools and equipment needed in 
addition to organic items are shown in table XXXI A_ The number of each 
equipment item needed is determined by the construction schedule, table XL. 
The special too) and equipment items for construction of the typical railway 
bridge are shown in table XLI. The following equipment use is planned. 

a. Cranes. One crane will be used in the fabrication yard and two at the 
site to drive piles and erect steel. Data on crawler-mounted and truck-mounted 
cranes are given in tables LXXXIII and LXXXII. 

(1) A %-cubic-yard truck-mounted crane will be used in the fabrication 
yard to handle materials and finished parts. 

(2) A % cubic-yard crawler-mounted crane with 35-foot boom is needed 
to drive 30-foot piles. (See table LXXXIII.) This machine also will erect all 
parts of the structure from the ground except spans 3 and 4 and the upper 
story of towers 3 and 4. 

(3) Spans 3 and 4 will be erected from the deck with a % -cubic-yard truck
mounted crane. The maximum load to be handled is one 50-foot stringer 
weighing 4 tons. It must be handled at 25 -foot reach. 

b. Gin poles. Towers 3 and 4 are too high to be erected by a crane with 
standard 35-foot boom. Gin poles like these described in paragraph 211 will 
be used to erect the top stories of these towers. After erection of towers 2, 3, 
and 4, these poles will be cut to length and used as struts for towers 1 and 
5. Towers 1 and 5 can be erected by cranes. 

c. Compressors. The number of pneumatic tools needed is .obtained from 
the construction schedule, table XL. In the fabrication yard, most of the air 
required will be for drilling steel. Eight drills will be used and each drill 
requires 93 cfm of compressed air. (See table LXXXI.) Two 3l5-cmf trailer
mounted compressors will be needed. Additional capacity for peak require
ments can be furnished by the lOS-cfm truck-mounted compressors. The 105-
cmf compressors will also furnish air for riveting crew~ . One compressor is 
needed for erection riveting . 

102. PROGRESS REPORTS. Progress reports for the typical railway bridge 
are shown by figures 37 (1) and 37 (2) . These are prepared from the per
centage break-down of man-hour reguirements. (See table XLII .) 

a. Table XLII is prepared by reducing the man-hours of labor required for 
each operation from table XXXIX to a percentage of the labor required to 
complete the entire bridge. These percentages are tabulated in columns 1 to 
21 inclusive of table XLII. The work in each principal operation scheduled 
for completion at the end of successive periods is obtained by proportion from 
the construction schedule. (See table XL.) These proportions are applied to 
the percentages that the operations are of the entire work (col. 21) to obtain 
the entries in columns 22 to 27 inclusive. 

b. Total percentages from columns 22 to 27 inclusive are plotted as the 
schedule curve of figure 37 (1) and from this curve, the graph of scheduled 
progress for the entire job is plotted (figure 37 (2) ). Scheduled progress 
in each operation is also plotted in figure 37 (2), the length of the bar 
representing the duration of the operation being obtained from the con
struction schedule, table XL. At the end of each day percentage of work 
actually completed is estimated by referring to table XLII and plotted on the 
charts for comparison with scheduled progress. 



Operation 

Clearing2 .... ______________ ____ ________________________________ ----
Excavation ___ __ _____________________ ___ __ . ___________________ ____ _ 

Pile driving ---- ------- ----------------- --- -------------- ---------
Form building ____ ____________ ___ _____ __________ ____ _ . __ ____ _ ._. 

Concrete mixing and placing __ ___________ _____ ___ .. __ _ 
Steel fabrication ______________________ . ______ __ ___ ____________ .. 

H andling ___________________________________________ . _____ _ 

Drill ing ---- -------------- ---.--------------................. . 
Miscellaneous .. _ ... __ ._ .. _ ....... __ ._. __ __ .. ___ ...... __ .. 

Steel erecti on . ___ ._ ... ___ . ___ .... __ ._. ___ .. __ ...... _ ............ . 
Rigging and hand ling . __ _ ._ .... __ .. _ .. _ ... _ .... _ .. . 
Fitting up . ___ ._ ._ ._. ________ . __ .. _. __ . __ ... _______ ._ ... __ 
Ri veting . ___ __ . ___ . _____ _ .. _. ___ ... _____ .. _. __ . ___ .... ___ .. . 

Timber framing ___ _ ._ ... _______ ... _ ... _______ _ .... _________ ... . 
Handling __ ._. __ . __ ___ ___ .. __ . ____ _______ ... _________ .. __ _ _ 
Boring and sawing ____ ... _____ .. __ __ __ ._._ .... ___ .. _._ 
Miscellaneous . ____ __ ____ __ . ____ .. _. ____ ._ .. __ .. _. __ ... __ . 

Timber erection ________ . __ ._ .. __ . __ ._ .. ____ . ____ __ .. _. _ ... _ ... . 
Rigging and handl ing ___ _ . ____ _ ... ____ :._ .... _._ .. _ 
Boring and sawing ___ _ ... _ .. __ .... ____ .. __ .... __ ... . 
Miscellaneous ._ .. _ .. __ . ____ ... ______ ...... _. _._ ...... _ .. . 

Cleanup, etc.2 . . ... ..... _ .. _ .... . ... ... ......... . ... ..... . _ ...... . 

Total man· hours ..... _ .. _ .......... ... _. __ .. _ .. ... . . 

TABLI! XXXIX. Man-hour requirements for constructing a typical railway bridge.l 

r-______ ~-,----.-------~~o----T~ow~e~r~s-->T~~~-------------..~~/ -----.--~s~p~a~n~S ____ T7~~ Total 
I"';::::;:-r-;;:::::-+;;::-:::::-__ ....:N:.:.o:::.-...:..l ____ -I-y:;:-__ .-....:N:::o~ . ....:2t---__ -+-;; ____ .;:N~0::.... ~3 ~a~nd~4 ____ ---r-=-__ -r-....:N~0~.--=5~ __ ---J Span Spans Gen· man· 
West East Faun· Tower Span Faun· T ower Span Faun· Tower Span Faun· Tower Span 1 2 to 6 eral hours 

Abutments 

(1) (2) 

45 

15 
6 
4 
5 

90 

67 
56 

60 213 

dation dation dation dation 
(3) (4) (5) (f,) (7) (8) (9) (10) (11) (1 2) 

112 
190 
78 

133 

513 

296 
32 

200 
64 

184 
128 
16 
40 

480 

112 
26 
53 
33 
58 
35 
4 

19 
21 
11 

3 
7 
6 
4 

197 

138 
234 
96 

163 

631 

518 
56 

350 
112 
322 
224 

28 
70 

840 

112 
26 
53 
33 
58 
35 
4 

19 
21 
11 

3 
7 
6 
4 
1 

1 

276 
468 
192 
326 

197 1,262 

1,110 
120 
750 
240 
690 
480 

60 
150 

1,800 

224 
52 

106 
66 

116 
70 

8 
38 
42 
22 
6 

14 
12 
8 
2 

2 

394 

129 

124 
196 

449 

(13) 

318 
34 

215 
69 

198 
138 

17 
43 

516 

(14) 

112 
26 

53 
33 
58 
35 
4 

19 
21 
11 

3 
7 
6 
4 

197 

(I S) (16) 

112 2,895 
26 6H 
53 1,460 
33 820 
58 650 
35 345 

6 60 
19 245 
21 165 
11 105 
3 15 
7 45 
6 90 
4 45 

15 
30 

197 3,800 

(17) 

240 

400 
640 

(18) 

240 
745 
937 
557 
874 

5,809 
1,013 
3,293 
1,503 
2,392 
1,525 

205 
662 
291 
171 

33 
87 

141 

75 
25 
41 

400 
12,386 

TABLI! XLI. SPecial equipment list for constructing a typical railway bridge. 

Stock number Descriptio.a 

78-7585 .07 .............. ...... . . Crane, crawler·mounted, gasoline.engine driven, 
35·foot boom, y,; cu . yd . ............ .... -............. ..... . 

78-2965.07 .... __ ... .. ........... . Crane, truck· mounted, ga~oline·engine driven, 
y,; cu. yd . .......... ...... ___ .... ... .... _ .... ........ _ ..... ... .... '.-". 

78-2965 .04 Crane, truck·mounted, gasoline.engine driven, 
}8 cu. yd . ............ -.-.- -- ----- ... -.------ .... -----.- .. -- .. -.... -.- -. 

Lead, pile driving, steel hanging -- ........ --.. -.- -- ....... --.- .. 66-6070.3 
66-5340.7 
11-2650.4 

. __ .. _ ... __ . __ ... _ ....... Hammer .... _._ .. _ ........................... ....... ......... ................ . 

......................... Jetting set, portable, complete with gasoline·engine 
driven 200 gpm centrifugal pump and accessories 

66- 32 50.315 .. _ ....... ........... Compressor, air, trailer·mounted, 315 dm .......... _ ... . 
78-5785.14 __ ....... .............. Mixer, concrete, gasoline·engine driven, trailer· 

mounted, 14 cu. ft. ....... ...... . _ ......................... ..... . 

69-9280 .5-3 ................... . Wheel barrow, steel tray and handles, 3 cu. ft ........ . 

11-4619,24 . ..................... Pump, 55 gpm centrifugal, gasoline.engine dnven, 

40-3871.3 ........ _ .. .......... .. . 

base·mounted, 2·inch discharge .. _ ... ....... ..... __ .. _ .. . 
Drill, penumatic, portable, nonreversible, for steel... 
Erection equipment, steel and timber, structural, se 
Riveting equipment, structural, set ......................... . 
Rigging equipment, set No.1 ..... ................ .... ......... . 
Blacksmith equipment, set NO.1 ... .. .... .... .. ........ ..... . 
Pipefitting equipment, set No. 1 ....... ................... _ .. 
Rigging equipment, set N o. 1 .............. ................. _. 
Sign painting equipment, set NO. 1 ..................... __ .. 
Surveying equipment, set No . 6 .............................. . 

Number 
required 

1 

1 

2 

12 

1 

8 
1 

1 

1 Man-hours required for supervision, surveying, equipment maintenance, etc, not included. 2 Estimated roughly. 

T IIbIl XL. CllfllfNI&tim ICIJIJIIU for a typical railway !wid,,' 

Operation 

Size Number Days Men 
Mac- of Derail· of re- re-

Construction period-days Total 
mao
hours days derail days derails quire<! quire<! __________ 1 ____ 1 _____ ------___ I __ ,-----,-_,-_,----.--_....-_,----.--_....-_r--,-_,-_.-·-,-_,---;;---,--,----,--,--..-----,--r--.-----,---;--,....----,--...,.--,...--

(1) (2) (3) (4) (5) (6) (7) 1 2 3 4 5 6 7 8 9 10 1l 12 B 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 10 I 31 

Clearing_ ................... ____ ................ _ ...... . 
Excavation ..... _ ...... ___ ......... ___ ......... ___ .. _._ 
Pile driving .. .... __ ....... _______ ....... . _._ ........ . 
Form building .......... ___ ...... .... _._ ........... . 
Concrete mixing and placing .. .. _____ .. . 
Steel fabrication ...... _____ ......... _ ..... _ .. .. _ .. 

Handling. __ ....... _ ........... __ .......... __ ___ _ .. 
Drilling._._ ............. _ ------.......... --... -... . 
Miscellaneous ....... _ ............. _ .... _ .... __ _ 

Steel erection ................ ---.----..... -.-.. --... . 
R.ig~ing and handling_ ..... _ ...... __ .... . 

[~~~~i~;.~.-:::::::::::::: :::::::::: :: : ::::::::: ::::: 
Timber framing ..... _ .............. _ .. _ .... ___ ._ .. . 

Handling .. _ .. _ ......... __ ______ __ ....... ___ ._. ___ .. 
Boring and sawing ........ _ ................ . 
Miscellaneous_ ..... ........ __ .......... __ .. _._. 

Timber erection_ ....... __ . ______ ......... . _ ....... . 
Rigging and handling .... _ .. _ .... __ .. ___ . 
Boring and sawing .. __ __ .... ___ .. _._ .... _ ... 
Miscellaneous._ .... _._ ................. ___ .. _ .. 

Clean-up, etc .. ___ ......... ___ __ ...... ____ . ___ ... . 

240 
745 
937 
557 
874 

5,809 
1,013 
3,293 
1,503 
2,392 
1,525 

205 
662 
291 
171 

33 
87 

141 
75 
25 
41 

400 

TotaI2 .. .•............ _ .. __ _ ........... _:..... 12,386 

1 Ooe day required for each tower and the east abutment. 

920303 0 - 50 - 6 

30 
93 

117 
70 

109 
726 
127 
411 
188 
299 
191 

26 
82 
36 
21 
4 

11 
18 
10 
3 
5 

50 

1,54& 

--------- ----- --------------------- ---- --------- ---- ---- ---- ---- --- ---------- ---- --------- ------- ---- ---- ---- ---- ----------------
10 
7 
8 
9 

24 

7 
2 

9 
2 
4 

7 
2 

9 
2 

10 

3 1 3 
13 2 7 
IS 1 15 
8 1 8 
5 1 61 

2S 
18 1 18 

205 8 is 

21 
21 1 21 
13 1 13 
20 1 20 

3 
3 1 3 
2 1 2 

2 
1 1 
2 2 

5 5 

Men employed2 

10 
14 
8 
9 

24 
29 
7 

16 
6 

15 
9 
2 
4 

11 
7 
2 
2 

11 
9 
2 

10 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 
X 
X 

X 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 

X 

X 
X 

X 
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X 

X 
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X 
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X 
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X 
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X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

Wor k don e by steel e rectio n det ail 

X X 

X X 

X X X X X 

X X X X X X X X x X 

.... .... .... .... . __ . .... .... . .... .... .... .... X X X X X 

M~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ Supervision. equipment maintenance. surveying. etc., not included. 
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c. The progress charts (fig. 37) assume the following status of work at 
the end of the tenth day of construction. 

Clearing __ __ _______ __ __ ___ _____ ______ __ ____ ______ _______ __ complete. 
W est abutment ________________________ ____ __ ____ ____ __ complete. 
Span 1 ____ ___________ ______ ___ __ ___ __________ _____ __________ complete. 
Tower 1 _______________ __ ______ _____ _______ _______________ complete. 

Span 2 ________ __ ____ __ __ __ ____ ________ ________ __ __ __________ steel fabricated and timber 

framed. 
Tower 2 __________ __ ____ __ ____ ______ __ ____ ____ __ _________ Joundations complete, steel 

fabricated, and timber framed. 
Tower 3 ____ __ ______ __ __ __ __ __________ __ __ __ __ __ ____ ____ _ Joundations excavated, pil~s 

driven, forms built, and 
steel fabricated_ 

Tower 4 __ ______________ __ __ __ ________ __ ____ __ ______ _____ Joundations excavated. 

d. To prepare progress charts (fig. 37), the status of each operation as 
given above must be converted to percentage of completion. The calculations 
are shown below. (The percentages of total work represented by each opera
tion on each unit of construction are from table XLII.) 

Clearing ______ __ __________ ______ ____ ________ __ __________ __ __ __ 1.9% --;-

Excavation ______ ____ ____ 0.9 + 1.1 + 1.1 + 1.1 = 4.2% --;-
Pile driving __ ____ __ __ __ 0.4 -I- 1.5 + 1.9 + 1.9 = 5.7% --;-
Form building __ __ ____ ______ __ __ 0.6 + 0.8 + 0.8 = 2.2%--;-
Concrete mixing and placing __ __ ____ 1.1 + 1.3::;:: 2.4%--;-
Steel fabrication : 

0.9 + 2.4 + 0.9 + 4.7 + 

1.9% = 100% 
6.0% = 70% 
7.6% = 75% 
4:6% = 48% 
7.0% = 34% 

4.2 + 0.9 + 4.5 + 0.9 = 19.4% --;- 46.9% = 41 % 
Steel and timber erection : 

0.1 + 0.1 + 0.5 + 0.1 + 0.5 + 1.3 = 
Timber framing ____ 0_2 + 0.1 + 0.3 + 0.2 = 
Clean up __ _________ __ __ ____ __ _____ _____ ___________ __ ______ __ 

2.6% --;- 20.5% = 
0.8% --;- 2.3% = 

0% --;- 3.2% = 

13% 
35% 
0% 

Total work __ __ __ ____ ______ __ _________ ______ __ ______ _______ . 39.2% --;- 100% = 39.2% 

CHAPTER 10 

PRELIMINARY WORK AND CONSTRUCTION SURVEYS 

103. PRELIMINARY. a. Pioneer work. The construction troops move 
up with pi.oneer tools and dozers, establish security, build pioneer access roads, 
prepare the site, and provide drainage. 

b. Access roads. Existi~g roads may have to be improved or new roads 
constructed to reach the site. High priority must be given to this work to 
permit early delivery of equipment and supplies. 

c. Preparation of site. The work area should be prepared in accordance 
with the approved construction plan. Preparation of site includes: 

(1) Clearing work areas of underbrush, trees, drift, and debris. 
(2) Clearing, leveling, and draining work areas for storage of materials, 

fabrication and framing operations, assembly of parts, turn-a rounds, and tools 
and equipment_ 

(3) Providing shelter for tools and supplies_ 
( 4) Providing dunnage for storage of materials. 
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104. ASSEMBLY OF EQUIPMENT. a. General. Tools and equipment 
should be assembled and prepared for use before they are needed_ Priority 
should be given to tools and equipment used in early stages of construction_ 

b. Storage. Provision should be made for sheltering tools stored at the 
site. Vigilant supervision is necessary to make sure that tools and equipment 
are returned to their storage place when not in use. Principal minimum space 
requirements for storage and maintenance of tools and equipment are: 

(1) Hand-tool and hardware storage ____ __ ____ __ Yz square yard per worker, 
one-half of it under cover. 

(2) Pneumatic-tool storage and maintenance 
shop ________ ______ ________ __ ______ ____ __ __ __ ____ __ __ ____ __ 14 square yard per worker. 

(3) Machine, blacksmith, and pipe-fitting 
shops, including tool sharpening __ __ ____ 30 square yards or more_ 

(4) Riggers' shop __________ ____ ______ ____ __ __ __ __ __ __ __ ______ 20 square yards or more. 

(5) Heavy-equipment storage and mainte-
nance __ __ __ ____ ______________________ __ __ __ __ ____________ 50 to 200 square yards. 

c. Maintenance. Daily inspection, cleaning, lubrication, and repair are 
essential if tools and equipment are to be in good working order at all times. 
It is particularly important that ropes, slings, blocks, winches, brakes, and 
other equipment carrying heavy loads be checked for defects. Defective load 
handling equipment should be repaired or removed from service. This prevents 

serious accidents and delays. 

I 05. ASSEMBLY OF MATERIALS. a. General. All material required for 
constructing the bridge is assembled at the site without delay. Priority is given 
to securing material needed in the early stages, particularly to assembly of 
steel which must be faoricated before erection_ Assembly of material is coor
dinated with the construction schedule. (See par_ 90-) 

b. Care in shipment. Care must be taken to avoid damage in assembling 
and transporting material. Light and heavy steel sections should not be loaded 
together. Small parts such as nails, bolts, rivets, and the like, should be packed 
in kegs or boxes. Adequate timber bracing and blocking should be provided 

to prevent material shifting during shipment. 
c. Storage. Materials delivered to the site should be immediately sorted 

and stored as described in chapter 11. Small parts like nails, bolts, nuts and 
washers, and rivets should be kept under cover. Cement must be off the ground 
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Figure 37. Co nstruction progress charts for a typical railway bridge. 

(1) Progress graph. 
(2) Progress bar diagram. 
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TABLE XLII. Percentage break-down of man-hour requirements for a typical 
railway bridf?e. 

Abutments Towers 

No. 1 No. 2 No.3 No. 4 

OperadoD West East 
Foun· Fouo· Tower 

Fouo· Tower Span 
Fouo· 

T~wer. 

Spans 

No. 5 

Span 
Fouo· Tower Span 
dation 

Span Spans 
1 2 [0 6 

Gen- !';; 
era! of job 1st 

day 

Percent of job complete 

5th 
day 

12th 16[h 26th 
day day day 

30 

,0 
0 

0 

I 

31st 
day 

Spao 
dation 

Tower Span dation dation da.tioo 
-------------- ---------------- ------------------------

(1) 

Clearing __ __ ____ ____ ___ ___ ______ ___ _______ __ 
E~cava.tion ______ __ ______ __ __ _____ ______ _ 
l'ile driving______ ______ ____ __ __ ____ _____ 0.4 
Form building ______________ ____ ____ _ 
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in a watertight shack or ... on a timber platform, where it should be covered 
with tarpaulins. Principal space requirements for storage are: 

(1) Stock-length storage adequate to handle 40-foot steel pieces and of 
sufficient size for tonnage in storage at one time, estimated at 1 square yard 
of net area per ton. Storage-pile width should not exceed 15 feet. 

(2) Timber storage estimated at 2 square yards of net area per thousand 
board feet (mbm). 

(3) Adequate space for storage of finished parts and fabricated or framed 
assemblies. 

d. Access to work and storage areas. All work and storage areas should 
be easily accessible to cranes with driveways 16 feet wide. No point in the 
storage, fabrication, or framing areas should be more than 10 feet from a 
driveway. 

106. TRANSPORTA TION. a. Truck-trailer. (1) Except for piles, the maxi
mum length of stock.pile sections used in semipermanent bridges is about 40 
feet. These sections can be transported by 8-ton or 16·ton full flat-bed trailers. 
(See fig. 38.) 

(2) Piles may be up to 90 feet long. Transportation of long piles requires 
two-wheel utility pole type trailers. Piles are carried by the trailer and in a 
pivoted cradle on the truck. 

b. Rail loading. (1) Units constructing these bridges ordinarily are not 
concerned with loading and rail transportation. However, they unload material 
at rail sidings or from cars at the sites of railway bridges. 

(2) All class IV materials except long piles can be carried in standard
length commercial railway cars, but some sections are too long for standard 
military railway cars. Where the length of pieces exceeds the length of cars, 
pieces are placed so their weight rests on one car, called the load car, and the 
overhang extends over an adjacent car, called the idler car. Extremely long 
piles may have to be carried in cradles on two load cars. 

c. Unloading. Trailers and cars are usually unloaded with a truck- or 
crawler-mounted crane. (See fig. 39.) However, light pieces can be unloaded 
by hand. Steel pieces should not be thrown from the trailer or car, but should 
be slid to the ground on skids. (See fig. 40.) 

107. CONSTRUCTION SURVEYS. a. General. (1) Construction surveys 
with transit, level, and tape are made to stake out the work on the ground. 
Surveys are required to fix the elevation of sills and bearing plates and to 

Figure 38. Steel-stringer sections loaded on a trailer. Timbers level the beams and chains 
and shoring secure the load. Stringers shown are for a 30-foot-span semipermanent 

highway steel bridge. 

locate the position of anchor bolts and the center lines of bridge, foundations, 
and bearings. 

(2) The vertical distance from top of deck to top of cap or to bottom of 
bearing is shown on the assembly drawings for all units. Positi.on of anchor 
bolts with respect to the bridge centerline and the centerline of the foundation 
is also shown for all units. 

(3) Bridge surveys are discussed in FM 5-10. Instructions on the use of 
instruments and the procedure followed in construction surveys are given in 
TM 5-235. 

b. Location of center lines of bridge and foundations. The position of 
the bridge centerline is established by the construction plan. It usually coincides 
with the centerline used in the site survey. The final centerline is located on the 
ground and marked by stakes set at each end of the line. From a starting 
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Figure 39. Unloading strillger sections from a gondola car with a Ys -cubic-yard truck
crane. The timber dunnage keeps Ihe steel off the ground (md facilitates placing wire
rope slings. Sections sbown are for a 60-foot-span semipermanent highway steel bridge. 

point at one abutment, also fixed in position by the construction plan, the 
locations of the other abutment and of each foundation unit are established. 

(1) Direct measurement. (a) Wherever conditions permit, centers of all 
units are established by direct lining with transit and measuring with tape. 
Distances between foundation units are measured and centers marked by stakes. 
The centerline of each bent is established by turning a 90° angle from the 
bridge centerline. The center of each footing or of each pile of pile bents is 
located by measurement from the bridge centerline and is marked. Reference 
stakes from which centers can be reestablished are preferably set outside the 
construction area where they will not be disturbed. Where this is not possible, 
their presence is made evident by guard stakes and flags. 

(b) Where wide streams or swampy areas are crossed and direct measure
ment on the ground is impossible, centerlines may be located by triangulation, 
or platforms from which measurements can be made, may be built on posts 
at the centers of each bent. 

(2) Triangulation. (a) A base line running at approximately 90° to the 

Figure 40. Unloading light steel sections from a trailer by hand. Skids are used to slide 
beams to the ground. 

bridge centerline is laid out on firm level ground on one bank as close to the 
stream as practicable. The base line should be at least haJf the greatest distance 
to be measured; longer base line is preferable. One end of the base line is on 
the bridge centerline. 

(b) A point on the bridge centerline is established at random on the 
opposite bank. From each end of the base line, angles to the point on the 
far bank are carefully measured with a transit. From the measured angles and 
the known length of base line, the distance to the point on the far bank is 
computed. 

(c) Intermediate inaccessible points on the bridge centerline are established 
by turning computed angles from the base line to lines intersecting the bridge 
centerline at those points. 

(d) Extreme care must. be used to avoid inaccuracies in triangulation_ The 
base line and angles must be accurately measured and carefully checked. 

(e) For long triangulations, two base lines are preferred, one on each bank. 
Locations are made from one base line and checked from the other. 

c. Elevations of foundations and bearings. Before elevations are run to 
foundation units, bench marks should be established near both ends of the 
bridge and at other convenient locations near the construction areas. The ref
erence elevation (datum) should be the one used in the site survey. Elevations 
of bearing on foundation units are given on the construction plan or may be 
obtained by subtracting the depth of the intervening superstructure and sup
ports from the elevation of the bridge grade line. These elevations are marked 
by grade stakes set close to the construction areas. Grade stakes should be 
protected by guard stakes or framework. 

d. Anchor bolts and bearings. (1) Particular care must be used in 
setting anchor bolts. The position of anchor bolts in concrete foundations 
should be checked after forms are completed and immediately before con
crete is placed. 

(2) After foundation units are completed, centers of bearings should be 
reestablished accurately on the finished foundation. 

e. Accuracy. Accurate measurements are extremely important in bridge 
construction and particularly for steel bridges. Steel tapes must be used for all 
measurements. These should be checked with the tapes used in fabrication 
and framing of parts. All measurements should be carefully checked to 
eliminate errors. Steel tacks marking the exact point of reference should be 
used in all survey stakes. 
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CHAPTER II 

FABRICATION AND FRAMING 

Section I. STEEL FABRICATION 

108. GENERAL. a. Fabrication of steel for towers and superstructures con
sists of cutting, drilling, and assembling the shapes, plates, and bars received 
from engineer depots in stock sizes and lengths. 

b. Fabrication methods depend on the size of the structure, the tools avail
able, and the skill of the personnel. 

c. Strength of the finished structure depends on careful fabrication and 
fitting, and the bolting, riveting, or welding by which parts are joined. 

d. Ease of making connections during erection is largely determined by the 
accuracy of fabrication. 

109. TOOLS AND EQUIPMENT. a. Tools and equipment needed for fab
ricating semipermanent bridges are listed in table XXXI. This list does not 
include hand tools regularly issued to squads or platoons, or personal protec
tive equipment such as goggles and safety belts. 

b. A' crane, preferably the ¥S -cubic-yard ' truck-mounted crane, should be 
available in the fabrication yard at all times for unloading steel and for 
moving and turning the heavier pieces during fabrication and assembly. 

110. FABRICATION YARD. a. The fabrication yard is laid out to suit 
the fabrication procedure and the size of the bridge. It must be on firm, level 
ground, providing ample working space, and preferably should adjoin the 
bridge site. 

b. The yard is divided into the following areas: 
(1) Area for storage of stock-length steel. 
(2) Area for lay-out, cutting and drilling of individual parts. 
(3) Area for drilling and reaming assembled parts and for bolting, rivet

ing, and welding. 
( 4) Area for storage of fabricated subassemblies. 

III. WORK SCHEDULE. a. Fabrication of steel should be started well 
ahead of erection so parts will be ready when needed. 

b. The work is divided so all available men and equipment can be employed. 
Maximum e~ciency is obtained when work is organized on an assembly-line 
basis with each crew assigned the fabrication of one group or class of members. 

112. MATERIAL RECEIVING AND STORAGE. a. Receiving. As ma
terial arrives at the site, each piece is checked ro insure that its size and 
length are correct and that it is in good condition. Wrong-size pieces and 
pieces severely ciamaged in transit are returned for exdlange. 

b. Kecord. A record is kept of each piece of material in the storage yard 
and its intended use. 

(1) Cutting lists are prepared and each piece is given the mark number or 
numbers in the bills of materials. 

(2) All material taken from the yard is checked out by the stockkeeper. 

42 

c. Storage. Time and labor are s~.ved by storing materials carefully. 
(1) Pieces of one size and length are stored together on timber blocking. 

Pieces are separated so slings can be easily attached. If stacked in more than 
one layer, layers are separated with timber dunnage. 

(2) Pieces are stored so those needed first can be most easily reached. 
(3) All pieces are placed within easy reach of the yard crane. Stacks are 

not over 15 feet wide and are at least 16 feet apart. 

113. STRAIGHTENING BENT MATERIAL. a. Bent or twisted pieces must 
be straightened before being used in fabrication. 

(1) If the damage is so severe that the strength of the piece is in doubt, 
it should be used only as miscellaneous stock to be cut up for secondary use. 

(2) No attempt should be made to reclaim pieces that have short kinks or 
buckles or that show surface cracks at the point of injury. 

", ~~R HAMMER 

I-BEAM 

(2) 

I-BEAM 

BLOCKING CABLE 

r-~~~~~====~~~~::~~~~~~~~~~LASHING 

(1) 
(2) 
(3) 

figure 41 . M ethods of straightenhlg bent beams with ;acks and tackle. 

Localized flange bends. 
I-beam web bent longitudinally. 
I-beam bent transversely. 

(1) (2) 

FIgure 42. H eat.straightening of beams. 

(1) Areas to which heat should be applied to heat-straighten typical beams. 
(2) Sequence of operations in heat-straightening bent members. 

b. Examples of common damage to rolled beams and of methods of straight
ening them with jacks and tackle are shown in figure 4l. Straightening is 
assisted by heating the metal with a blow torch or an oxyacetylene torch ad
justed to a neutral flame. 

c. Members can also be heat-straightened as illustrated in figure 42. The 
outside of the bend is heated while the inside of the bend is kept cool. The 
heated metal tries to expand but is restrained by the cooler metal surrounding 
it. Then as the heated area cools and contracts, the member tends to straighten. 
By repeating the cycle of heating and cooling the metal on the outside of 
the bend, the member is straightened. Heat straightening procedure is as 
follows: 

(1) Mark with chalk the area to be heated. Usually this will be in the shape 
of a triangle because more heat is needed at the outside of the bend and less 
toward the center. 

(2) An, oxyacetylene torch with a large welding tip is used. Bold the flame 
steady at a point near the apex of the triangle (toward the center) or at 'the 
outer edge as shown in figure 42 (2) until the metal reaches a light cherry
red color. 

(3) When the area immediately under the tip has reached the proper tem
perature, slowly move the tip to one side so the heated area moves with it. 
Watch the work closely to keep the hot spot moving properly, otherwise there 
will be no upsetting and the metal may be burned. Under no circumstances 



should the metal be heated to the melting point. Cool the metal on the inside of 
the bend with water, ice, or wet rags. 

( 4) Continue this procedure until the small circle of hot metal has cov
ered all of the area within the triangle; then allow the member to coo!. If the 
member is still not straight repeat the operation at the same or an adjacent 
point. A little heat applied several times is better than too much heat all at 
once. Long bends are straightened best by heating several times at intervals 
along the bend. 

Caution,' Operators should practice heat-straightening on scrap metal before 
att~mpting to straighten a structural member. 

d. If the strength of a piece is in doubt after straightening, it should be 
reinforced by welding on plates which extena far enough beyond the wne 
of apparent damage to develop their full strength. 

114. LAY-OUT. a. General. (1) Lay-out is the process of marking material 
for cutting and drilling or welding. It must be done accurately for it determine3 
the exactness of subsequent operations. 

Figure 43. Lay·out procedure when little duplication iJ required. Steel tape clam pea 
to the work fol' measurements from one end. 

(2) Only steel squares, steel rulers, and steel tapes are used . Woven metallic 
tapes must not be used for lay-out work. All tapes should be checked against 
each other to insure they are all exactly alike. 

b. Procedures. The two principal lay-out procedures are as follows: 
(1) Scratching. For members having little duplication, all cuts and holes 

are marked directly on the metal in the exact positions shown on the detail 
drawings. No guide or pattern is used, cuts and holes being l.ocated by direct 
measurement. (See fig. 43.) Cuts are marked with metal workers' soapstone 
crayon and all holes are center-punched. All measurements should be carefully 
checked. 

(2) Templates . Lay-out templates (fig. 44) are full-scale patterns of wood 
or stencil paper made to the exact size and shape of the piece for which they 
are used and containing all holes to be made in the finished piece. Holes are 
located exactly but are drilled only large enough to guide the center punching 
of holes in the steel with straight shank center punches. Templates are clamped 
to the material in exact position; all holes are center-punched and all cuts 
marked. 
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Figure 44. Wood template used to guide center-punching for holes in a short steel channel . 

WELDING EQUIPMENT - SET NO. 2 
Oxyacetylene 

1. Gloves, welder's leather. 

2. Ignitor, oxyacetylene. 

3 . Flints, igni tor, oxyacetylene. 

4, 6. Lens, goggle, we lder's, shades No s. 5, and 6 . 

5, 7 . Gaggles, welder's type II . 

B. Regulator, 2·stage, acetylene. 

9. Regulator, 2·stage, oxygen. 

10. Truck, hand, gas cylinder, oxyacetylene. 

1 I. Gas, acetylene, 225·cubic-foot cylinder. 

12 . Rods, we lding, oxyacetylene, manganese bronze 3/ 16-inch, steel mild Va-inch, 

13. 

14. 

15. 

16. 

'il. 

1 B, 24. 

19. 

20, 21. 

22 . 

23 , 25. 

stee l mild '/.t-inch. 

Gas, oxygen 220- to 240-cubic-foot cylinder. 

Hose, gas, acetylene, red with couplings, 5 / 16-inch, 50-foot. 

Hose, gas, oxygen, green, with cou plings, 5i 16-inch, 50-foot. 

Box, welding and cutting equipment, steel. 

Flux, welding, 1-lb. can . 

Torch, oxyacetylene, cutting, with 5 tips, Smith Nos. 2-4, 3-6, 4-6, 6-6, and 6SC; 
of Airco, Nos . 2, 4 , 6 , B, and 11. 

Clamp, hose, oxyacetylene, 5/ 16-inch . 

Coupling, hose, oxyatetylene, 5/ 16 thread; oxygen, right-hand 9/ 16·inch 1 B· 
thread; with nut and '/.t ·inch to 5 !l 6·inch gland. 

Brush, wire, scratch, with wood ha ndle, 4 x 17 rows, 10-inch. 

Torch, oxyacetylene, welding with tips, Smith Nos. 50, 51, 52, 53, 54, 56, 57, 
B6B, B69, B612; or Airco Nos. 1, 3, 5, 7 , 8, 9, 10. 

Not Shown , Adaptor, acetylene regulator. 
Cleaners, welding and cutting equipment, cutting tip. 
Wrenches, regulator; torch , cutting; torch , welding. 

1-_________ ___ . ___ ._ . ... __________ ._..1--_ 

Figul'e 45. Oxyacetylene (!II/ill.:: dlld welding equipmelll, Jel No.2. 
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GUIDE BAR --. 

TORCH~ 

Figure 46. Guiding the oxyacetylene CIItting torch. 

(1) Bar clamped to beam to guide torch. 
(2) Cutting steel channels with a torch guided by a flat bar laid on the 

line of the cut. 

(a) Templates for short members and plates are made in one piece of the 
same size as the piece to be fabricated. 

(b) For long members such as beams and columns, templates cover only 
the connections. Templates may be joined by a board to insure accurate spacing 
or may be handled separately, the template for each connection being clamped 
to the member after spacing and lining by measurement. 

115. MARKING. Each part a.nd each member of assembled parts is marked 
to correspond with markings on the detail drawings. The identifying number 
gives the principal member by mark number and the pieces attached to it in 
fabrication by letter and number. These marks are painted on each piece on 
completion of its lay-out, so pieces can be identified during fabrication, assem
bly, and erection. 
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Figure 47. Order of making cuts in splitting rolled bearltJ. 

116. CUTTING. a. General. The principal cutting tool in the field is the 
oxyacetylene torch. In the hands of a skilled operator, it is a fast and versatile 
tool. It is used in making all cuts in steel, to bevel edges for welding, and to 
cut rough holes for bolting and riveting, slots for anchor bolts on stringers, 
and anchor-bolt holes in steel-column base plates. 

b. Oxyacetylene cutting torch. The oxyacetylene cutting torch is fitted 
with a tip containing a central jet which discharges pure oxygen surrounded 
by other jets which discharge mixed oxygen and acetylene. Tips are selected 
to suit the thickness of metal to be cut. Recommended tip sizes are given in 
table XLIII. 

TABLE XLIII. Oxyacetylene clilting data. 

Thickness of steel-inches .... .. y.( Ys )/, ~ 1 
Diam. of cutting orifice-inches .03 .03 .04 .06 .06 
Cutting speed-

lineal inches per minute .... 17-25 16-24 15-23 13-21 12-18 
Oxygen consumption--

cubic feet per hour ........ ....... 29-34 37-46 68-77 127-151 144-160 
Acetylene consumption-

cu. ft . per hour . . . . . . . . . . . . . . . . . . . . 7-8 7-8 12-14 14-20 14-20 

c. Procedure. (1) To preheat the steel to its kindling temperature in 
oxygen (1,400 F to 1,600 F), the torch flame is adjusted to neutral by gradu
ally opening the oxygen valve and shortening the acetylene flame until a clearly 
defined inner luminous cone is visible at the end of the tip. 

Figure 48. Drilling 15/ 16-inch holes in steel with the pneumatic wood borer. 

(2) To start the cut, the torch is held perpendicular to the work at the 
end of the cut; the inner core of the preheating flame should be about 1/16 
of an inch from the m..:tal. 

(3) The torch is held stationary until the metal under the tip is raised to 
a bright red heat; then tne valve of the oxygen jet is slowly opened. As the 
cut starts, a shower of sparks falls from the opposite side of the work. 

(2) 

DRILL, PNEUMATIC, PORTABLE, NONREVERSIBLE, 
NO.3 MORSE TAPER SOCKET, FOR STEEL, WITH ACCESSORIES 

Drill, twist, high-speed steel, No 2 Morse taper, V2-, %-, and %-inch, each 
Drill, twist, high-speed steel, No 3 Morse taper, 'l's-; 1-, 1 Va-, and 114-
inch, each 
Canvas container, for twist drills 
Sleeve, Morse taper No 2 t9 No 3 
Countersink, high-speed steel, No 3 Morse taper, %-inch 
Breast plate, with .stud and nuts 
Feed screw, 3%-inch travel 
Grip handle, with stud and nuts 
Leader hose, V2-inch, 20 feet long, with couplings 
Chuck, reamer • 
Nipple, hose, %- to Y2-inch 
Pin , ejecting 
Wrench, socket, 7/ 16- and V2-inch, and spanner 
Gun, grease 
Tool box, wood or steel 

(3) 

Figure 49. Portable pneumatic drill tor up to ly.(-inch holes in steel. 

(1) Piston type, 41-pound drill with accessories. 
(2) Vane type, 35-pound drill. 

2 

2 
1 
1 
2 
.1 
1 
1 
1 
2 
1 
2 
6 
1 
1 

(3) Accessories for complete drill when issued with 105-cfm motorized 
compressor. 



(4) The flame is drawn slowly along the line of the cut. The movement 
should be just fast enough for the cut to continue to penetrate and cut com
pletely. If the cutting is done properly, a clean narrow cut results. 

d. Guides. Where exactness in the finished cut is necessary, as at the ends 
of columns or beams, or for accurate splitting of beams, a torch guide is used. 
The guid~ can be a bar shaped to fit the beam and clamped to it (fig. 46 (1) ), 
or. a straIght-edged bar heavy enough to hold its position without slipping 
(fig. 46(2) ). 

e. Splitting .rolled shapes. T-shaped pieces are obtained by splitting 1-
beams lengthwIse through the web. Release of internal stresses locked in beams 
during .ro.lling causes parts to bend or warp when the beams are split unless 
the spllttlOg process is carefully controlled. The proper procedure is to: 

(1) Cut beams to length before splitting. 

(2) Make splitting cuts about 2 feet long, leaving 2 inches of undisturbed 
~etal at the ends of the beam and between all cuts. (See fig. 47.) As the cut 
[s made, cool the steel immediately back of the torch by layi~g wet burlap 
over the cut. 

(3) After splitting cuts have been made and the beam cooled, burn through 
the metal between cuts, starting at the center of the beam and working toward 
the ends. 

, .,+ 
1-8 -

Figure 50. Adjustable clamp or "old man" u.red when drilling steel with . pneumatic drill. 
A drill bar may be used instcad. 

3'-0" l 
2X 4 

DRILL---_ -¢ BOLT 

Figure 51. Drill bar used with pneumatic drill . The drill bar is less stable than the 
"old man" shown in figure 50. 

117. TRI'..AMING. a. Cuts made with an oxyacetylene torch are rough, be
cause melted and oxidized metal adheres to the cut edges. The oxidized metal 
can be removed with a chisel. Edges of the cut can be roughly smoothed by 
hammering; this gives edge satisfactory for most purposes. 

b. Where close-fitting joints are required, edges must be smoothed by 
chipping. Chipping is done with the pneumatic chipping hammer (stock num
ber 40-5455) or with a cold chisel. 

c. Tolerances to which stringer sections' must be cut are given in paragraph 
223a (6) (b), 5 and 6. 

118. GRINDING. It is seldom necessary to grind cut edges. However, end 
stiffener angles of girders and beams must fit closely against the bottom flange 
or be welded. The inside leg of the stiffener is shortened to clear the beam 
fill.ets and the outstanding leg is ground to an even bearing. Either portable 
or bench-mounted pneumatic grinders can be used. The use of power grinding 
tools is described in TM 5-225. 

119. DRILLING AND CUTTING HOLES. a. Sizes of holes. (1) The 
following holes in steel are required for semipermanent bridges. 

(a) Y4-inch-diameter holes in clips for attaching nailing strips to highway 
stringers. 

(b) -Ys-inch-diameter pilot holes used in cutting 1-9/16-inch-diameter and 
2-1/16-inch-diameter holes. 

(c) 9/16-inch-diaru.eter holes for Y2-inch bolts, if nailing strips of high
way stringers are attached by bolting. 

(d) 15/16-inch-diameter holes for % -inch bolts and rivets. 
(e) 15/16- by 2Y2-inch slotted holes for %-inch anchor bolts at expan

sion bearings of stringers. 
(f) 1Y4-inch-diameter holes for 1-3/16-inch pins of horizontal tower brac

ing connections made with clevices. 
(g) 1-9/16-inch-diameter holes for 1 Y2 -inch pins of transverse vertical 

bracing of railway bridge towers and longitudinal and transverse vertical brac
ing of highway bridge towers. The drawings show 1-9/16-inch-diameter holes 
for anchor bolts in tower column bearing plates; these holes can be made 
1 Y4-inch-diameter if special care is used to set anchor bolts accurately. 

(h) 2-1/16-inch-diameter holes for 2-inch pins connecting longitudinal 
bracing of railway bridge towers. 

b. Pneumatic drills. (1) The pneumatic reversible wood borer furnished 
engineer troops with the 105-cfm compressor can be used to drill holes in 
steel (fig. 48), but its use is not recommended if much drilling is required. 
The portable nonreversible pneumatic drill (stock number 40-3871.3) is pre· 
ferred. (See fig. 49.) This drill is fitted with a screw-feed spindle for opera
tion in an adjustable support (fig. 50) or is used with a drill bar. (See fig. 51.) 
Figure 52 shows a column press and carriage that can be made in the field 
to expedite drilling if much drilling is to be done. 

c. Drilling. Holes 1 Y4 inches in diameter and smaller are drilled with high
speed steel twist drills. 

(1) Enough pressure should be applied to the drill to make it cut a clean 
full chip. Slow feeding hardens the steel being drilled and spoils the drill. 

(2) Drills are cooled with mineral lard oil or a soluble oil emulsion. A good 
drilling compound is made by mixing 1 part by weight of soda ash dissolved in 
water with 4 parts lubricating oil, and adding to 50 parts of water. Free use 
of oil or drilling compound is necessary to prevent spoiling drills. 

(3) For efficient drilling, drills should be resharpened after every 100 holes 

Figure 52. Production drilling. General view of production drilling lay-out. 
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An ample supply of twist drills and one or more drill grinders are needed 011 

the usual job. 
(4) A crew of three men using a pneumatic drill and drill bar should drill: 

30 holes per hour in Yz -inch steel. 
20 holes per hour in I-inch steel. 

d. Cutting holes. Holes 1-9/16 and 2-1/16 inches in diameter are 
cut with an adjustable hole:: cutter. (See fig. 53.) 

(1) The drill must be held firmly in its support. (See fig. 52.) 
(2) A % -inch-diameter pilot hole is drilled at the exact center of the hole 

to be cut. The pilot hole must not be oversize. 
(3) The cutter should be fed into the metal slowly to avoid excessive tooth 

breakage. The tool should be flooded with oil as in drilling. Five to 10 min
utes, including time for setting up drill and cutter, are required for cutting a 
2-1/16-inch hole in 12-inch steel. 

(4) The hole cutter cannot he used in metal over 5/S-inch thick. Holes in 
tower column bearing plates for anchor bolts must be burned or may be driIIed 
lY4-inch diameter. (See par. 119.) 

e. Holes for rivets and bolts. (1) Subdrilling. Holes 13/16-inch in dia
meter may be subdrilled separately in all connecting parts ' and reamed to full 
size after assembly. Subdrilling is not recommended if parts can be assembled 
and drilled full size. 

(2) Drilling full size. Holes may be drilled full size by either of two 
methods. 

(a) Clamp a number of similar splice plates together and drill them all at 
one time. Then clamp these drilled plates to the members to which they con
nect to guide the drilling of full-size holes in those members. After the first 
holes are drilled, replace clamps with bolts to hold the parts more securely. 

(b) Clamp the undrilled splice plates to the beams and columns and drill 
holes through all parts in one operation. Such pieces must be match-marked 

(54) 
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Figul'e 53. Tool fol' C/ltt ing 1-9/16-incb and 2-1 / 16-il1ch-diameter holes ill Sleel. 

Figure 54. Reaming with a taper bridge reamer. 
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fo r reassembly in the same positions. With this drilling method, hole centers 
need not be located with great accuracy but drills must be well plumbed. 

f. Holes for pins. Holes for pins connecting tower bracing must be 
located by exact measurement; each hole must be cut separately. Special care 
must be taken to insure that holes in opposite sides of members are in exact 
alignment. 

g. Slotted holes. Slotted holes, 15 / 16 by 212 inches, for anchor bolts at 
expansion bearings of steel beams are made by drilling two 15/16-inch-dia
meter holes centered 1-9/16 inches apart and then cutting out the metal be
tween with an oxyacetylene torch . Rough edges made in burning are smoothed 
with a file. 

120. ASSEMBLING. After all members have been cut and holes drilled or 
burned, they are assembled on blocking for fitting (and when necessary, ream
ing) and for riveti ng, bolting, or weld ing into subassemblies. Permanent con
nectior.s ordinarily made in fabrication aie shown on the detail drawings. 

a. Blocking should be waist high to permit reaming, riveting, or bolting 
on the underside of the assembly. 

b. Members connecting in one plane at e assembled and (arefully aligned to 
correct angle and dimension. 

c. Connections are pinned with driftpins and bolted with fitting-up bolts 
t.o hold them securely. 

(1) For 15/16-inch-diameter drilled holes, driftpins are 15/ 16 inch in dia
meter, fitting- up bolts % inch in diameter. 

(2) For 13/ 16-inch-diameter subdrill ed holes, driftpins are 13/16 inch 
in diameter, fitting-up bolts % inch in diameter. 

d. Tower columns h. ving connections in two planes are assembled and 
fitted sepa rately with con.lecting members in each plane. 

121. REAMING. Suly .1. lied, mismatching, and burned holes are reamed 
to clean, fu ll-size holf's w:lile parts are assembled on the blocking. 

a. The portable, nonreversible pneumatic drill is used in reaming. 
b. Taper bridge reamers (fig. 54) are used for aligning full size but mis

matching and burned holes. The bridge reamer is tapered for about half its 
length and its cutting edges are on the sides of the tool, permitting it to enter 
small or poorly matching holes and to remove the necessary metal with the 
least slotting of the hole. 

122. BOLTING. Standard machine bolts and structural ribbed bolts also 
referred to as rivet bolts, are used in semipermanent bridge construct iol;. 

a. Machine bolts. (1) Standard machine bolts are used for temporary 
connections in fitting up and in erection. They should not be used for per
manent connections except as shown in paragraph 224. 

(2) Seven-eighth-inch bolts are used for full-size holes. The bolts have 
U. S. Standard square heads and hexagon nuts. Washers are used under the 
nut. These are not supplied with the bolt but must be requisitioned sepa
rately. Principal dimensions and weights of standard machine bolts are given 
in tables LXXV and LXXVI. 

(3) Length of bolts should be such that with the nut drawn tight at least 
Y4 inch of thread protrudes beyond the nut. In fitting up, any excess length 
of bolt shank is taken up with extra washers to save time in turning down nuts . 

(4) .When used in permanent connections, nuts should be drawn as tight 
as pOSSIble and threads beyond the nut peened to keeo the nuts tight. The 

thread should be outside the parts being joined and washers should be used 
under nuts. Bolts should aiternate in direction through the work. 

(5) A crew of 2 men working with hand wrenches can place and tighten 

25 to 30 bolts per hour. 
b. Structural ribbed bolts. (1) Bollf. Structural ribbed bolts (par. 39b) 

can be used instead of rivets in all permanent connections. 

Figure 55. Splicing beam sections preparatory to erection. 

(1) Assembling beam sections preparatory to splicing. One section being 
moved with crane. Timber blocks and wedges adjust sections to correct fit. 
(2) Align bolt holes with driftpins before baIting. Machine bolts are used to 
hold the members tightly together until structural ribbed bolts are placed. 
Note the use of the pneumatic hammer for driving structural ribbed bolts. 
(3) Driving structural ribbed bolts in lower flange splice. Note the clearance 
required under the beam for the pneumatic hammer. If sledges are used for 
driving bolts, the beam is laid on its side. 



(a) The shanks of structural ribbed bolts are formed with ribs having an 
outside diameter slightly greater than that of the 15/l6-inch holes into which 
they are driven. The ribs flatten and fill the hole, giving a tight fit. 

(b) The length of the ribbed shank should equal the thickness of the 
metal connected or be not over % inch longer. Excess length of shank can 
be taken up by using a washer under the nut. 

( c) Table LXXVII gives principal dimensions and weights of structural 
ribbed bolts for lengths of grip used. 

(d) Lengths of rivets are given in bills of materials. Table XLIV gives 
equivalent lengths of structural ribbed bolts. 

TABLE XLIV. COl1 vel'Jion 0/ rivet lengths to lengths of structural ribbed bolts.1 

Length of un driven Length of ribbed Length of undriven Length of ribbed 
riv et bolt rivd bolt 

(inches) (inches) (inches) (inches) 

2 1 11/16 3r4 33/16 
2;;.( 2 1/16 4 39/16 
20 2;;.( 4;;.( 3r4 
2r4 27/16 40 3 15/16 
3 2% 4~ 4Ys 
3;;.( 2 13/16 5 45/16 
30 3 

1 Lengths of rivets and ribbed bolts are total lengths of shanks under heads. 

(2) Fitting tip. Parts being connected are aligned with drift pins and then 
securelyw bolted with machine bolts. A bolt or a pin should be used in every 
second hole. The number of bolts and pins used should be about equal. 

(3) DI·iving. (a) Before driving any structural ribbed bolts in a JOInt, 
tighten all fitting-up bolts so all parts are drawn firmly together. Ribbed bolts 
must not be used to do this because the special lock threads will strip. Holes 
for ribbed bolts must be perpendicular to the faces of the metal conilected. 
(See fig. 55.) 

(b) Structural ribbed bolts are driven into all open ho,les in a joint before 
removing any driftpins or fitting-up bolts. Drive a driftpin through each 
hole to clear and smooth it and to line up the parts before driving the ribbed 
bolt. Drive each ribbed bolt with a pneumatic nail driver (fig. 58) or a maul 
to a solid bearing on the head. Then run on the nut and tighten it to a snug 
fit with the impact wrench (fig. 56) (stock number 40-9823 .5) or with a 

Figure 56. Pneumatic impact wrt!nch. 
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Figllre 57. Rivet heads for med with correct and iI/correa lenphs of stock. 

hand wrench. Tap the head of the bolt with a hammer as the nut is turned 
to assist in getting a tight fit. Do not force the nut too much as there is 
danger of stripping the threads. 

(c) After all open holes in each joint are filled with ribbed bolts, driftpins 
and fitting-up bolts are successively removed and replaced with ribbed bolts. 
Each hole is cleared with a driftpin before driving the ribbed bolt. 

(d) Discard all ribbed bolts that have been driven and removed . Do not 
reuse them. 

(4) Performance. A bolting crew of 3 men equipped with pneumatic 
tools can drive and tighten 25 to 40 bolts per hour. A crew of 2 men equipped 
with hand tools can drive and tighten 20 to 30 bolts per hour. 

123. RIVETING. a. Rivets. Rivets used in semi permanent bridge con 
struction are Ys -inch buttonhead rivets driven while hot in 15/16-inch holes. 

b. Length of rivets. (1) The length of the rivet is the thickness of the 
part bei ng connected (the gri p) plus the length needed to form a head and fill 
out the rivet hole. Length of stock needed to fill out the hole and to form the 
buttonhead is given in table XLV. G~ips are measured to the nearest % inch, 
and the stock needed for head and rivet swell is added to determine the 
length rivet needed . Lengths of all rivets are shown on the detail drawings. 

(2) Excessive rivet stock produces capped heads. Inadequate stock does 
not permit the forming of full heads. Examples of rivet heads formed by using 
correct and incorrect lengths of rivet stock are shown in figure 57. 

, TABLE XLV. Length of ?/s-inch rivet stock required /0 fill 

Y2 
1% 

15/ 16-inch hole and form full bUllonhead. 

Grip Added stock 
(inches) (inches) 

to 
to 

lY4 lY2 
1% 1% 

(1) Correctly tormed head. 
(2) Excess stock used. 
(3) Inadequate stock used. 
( 4) Inadequate stock used . 

Grip 
(inches) 

1% to 3 

3% to 3Ys 

Added stock 
(inches) 

1% 

lYs 

c. Fitting up. (1) Tight rivets depena largely on adequate bolting anJ 
pinning. Unless bolts are drawn tight before riveting, some rivets will be loose 
in their holes after they cool. . 

(2) Before riveting, parts being connected are securely bolted and pinned 
together with either a bolt or a driftpin in every second hole. The number 
of bolts used should be about twice the number of pins. 

d. Equipment and tools. (1) Hammer. The pneumatic nail driver (fig. 
58) furnished engineer troops with the 105-cfm compressor or the pneumatic 
riveting hammer available in class IV supplies is used for driving rivets . Rivet 
sets for 'is-inch buttonhead rivets are not a standard accessory for this hammer 
and must be requisitioned separately. 

(2) Holder-on. The pneumatic holder-on (stock number 40-5950.06) with 
set for Ys-inch buttonhead rivets is desirable if many rivets are to be drin:n. 
The tool is used f.or bucking up rivets in positions where the holder-on u n 

be backed by adequate support. 
(3) Hand to ols. Hand tools used in riveting are shown and li sted in 

figure 59. 
e. Order of driving. Rivets are driven first in holes riot fill ed with bolts 

or driftpins. Riveting should start at the center of the connection and proceed 
outward. After open holes have been filled, bolts and driftpi ns are removed 

two or three at a time and replaced with rivets. 
f. Riveting crew. (1) The riveting crew consists of four men as follows: 
(a) The healer, who heats the rivets and passes them to the sticker. 
(b) The sticker, who receives the rivets from the heater and puts them in 

the hole. 

RIVET BUSTER 

PISTON 

%" NAil SET '12" NAil SET 

INLET 

¥." RIVET SET, 
RET AINER-TYPE 

¥a" RIVET SET, 
SAFETY RETAINER-TYPE 

fl gllre 58. Pneumatic nail d"iN r wi/ /; aae.r.rorieJ . Ril,et set for ?/s-il/cl1 
bUItOllhead ri1!e/s iJ 110 / a stal1dard acceSJor)'. 
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1. Tongs, rivet-heating and pit~hing . 
2 . Tongs, rivet-sticking. 
3. Can, rivet-catching. 
4. Punch, backing-out, handled, i -inch. 
5 . Rivet buster, handled, H.inch cutting edge. 

6 . Bar, dolly, riveting, off set, ~ - inch . 
7 . Chisel, rivet-buster, li-inch. 
8. Punch, backing-out, bar, i -inch . 
9. Bar, dolly, riveting, heel, I .inch. 

Figure 59. Hand toolJ used in riveting. 

(c) The bucker, who holds the rivets firmly in the hole against the force 

of the hammer blows. 
(d) The riveter, who forms the rivet head with the pneumatic hammer, 

causing the rivet to fill its hole. 
(2) The riveter heads the crew. Good riveting depends on fast and efficient 

work by all members. Ample time for training riveting crews is essential. 
(3) In assembling parts in fabrication, a well-trained riveting crew can 

drive 30 to 40 rivets per hour. 
g. Heating. Rivets are heated for driving in a coal-burning forge with 

hand bellows (stock number 41-3604.11-18). . 
(1) The needs of the work are anticipated by placing several rivets of the 

length required for the connection in the fire at a time. These are heated . 
before being withdrawn singly, as required for driving. 

(2) The shank of a properly heated rivet is a uniformed light cherry red; 
the head remains a dull red. 

(3) Rivets should not be heated beyond a light cherry red nor left in the 
fire for long periods, since they may become burned and pitted through exces
sive heat and are then unfit for use. 

h. Sticking. (1) As the rivets are needed, they are taken from the forge 
and passed to the sticker. If the forge is some distance from the work, rivets 
are tossed to the sticker, who catches them in a catching can. 

(2) After catching a rivet, the sticker takes it in his tongs, strikes the 
head sharply against the metal to remove all cinders and scale, and enters it 
in the hole. 

Caution: A 15/16-inch driftpin should be driven through each hole before 
the rivet is entered to insure a clean well-aligned hole. 
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i. Bucking. For most riveting, the pneumatic holder-on is best for buck
ing rivets. In positions where the holder-on cannot be used, bucking is done 
with hand tools called dolly bars. (See figs. 59 and 60.) 

(1) Holder-on. The pneumatic holder-on is best suited to bucking rivets 
in flanges of beams. Blocking is used under the holder-on to raise it high 
enough. 

(2) Hand dollies. Hand dollies are of two types. 
(a) Dolly bar. The dolly bar (fig. 59) is a heavy steel bar with ends cupped 

to fit the button heads of ~8-inch rivets. One end is offset to permit bucking 
rivets in beam flanges close to the web of the beam. 

(b) Heel dollies . The heel dolly is adapted to bucking in close clearimces. 
It is used like a lever with blocking providing the fulcrum. 

j. Driving. In driving rivets, the hammer must be held against the rivet 
with considerable pressure and should be rotated or rolled slightly (fig. 61) to 
aid in forming the head. Clearances required for driving are shown in figure 62. 

(1) Care is used not to ring the metal being riveted by rolling the hammer 
too much. 

(2) The hammer must line up closely with the rivet or the head will not 
be concentric with the rivet. 

(3) No attempt should be made to drive a rivet that has cooled below a 
dull red heat. 

(4) Full air pressure must be maintained on the hammer or the force of 
its blow is reduced and rivets will be poorly driven. 

k. Testing. An inspector tests rivets for soundness after they have cooled. 
The officer in charge is responsible for the quality of work and should assure 
himself that all rivets are tested and are satisfactory. 

(1) Testing is done by holding the finger or a small piece of metal against 
one side of the preformed head and striking the opposite side of the same 
head with a light hammer. If the rivet is loose, the jar of the hammer blow is 
transmitted to the opposite side. If the rivet is tight, no jar or vibration is 
noticeable. 

Figure 60. Buckillg Ys -inch rivet with a dolly bar. 
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Figure 61. Positions of pneumatic hammer and dolly in driving rivets. 

Figure 62. Clearance required for riveting. 
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(2) If only a slight jar is felt , the rivet should be left in place if one of 
a group of several rivets, since in removing it other rivets in the group may 
be loosened and the rivet hole enlarged. Loose rivets and rivets with inade
quate or burnt heads should be removed and replaced. (See fig. 63.) 

I. Removal of rivets. (1) An unsatisfactory rivet is driven out of its hole 
with a backing-out punch after the head has been removed. 

(2) The head is broken off with a rivet buster set in the pneumatic driving 
hammer or with hand tools, a maul and a handled rivet buster or a bar buster. 
The rivet buster is a standard accessory with the pneumatic nail driver. 

(3) If rivets are in thin metal or cannot be reached with a rivet buster, 
heads are burned off with an oxyacetylene torch. While burning heads off, 
care must be taken not to burn the metal around the rivet. 

Figure 63. Examples oj poorly formed rivet heads. 

(1) Head not concentric with rivet. 
(2) Riveting hammer not held in line with rivet. 
(3) . Dolly bar not held in line with rivet. 
(4) Rivet allowed to cool before driving. 
(5) Rivet too hot when driven. 



WElDING EQUIPMENT - Set No. 1 
Electric are, 300-amp. 

Apron, welder' s, leather. 
Brush, wire, scratch, with wood handle, 3 x 17 rows, 

14-inch. 
Cable, electrode, are welding, 2-0, with lugs, 50 feet 

long. 
Cable, ground, are welding, 2-0, with lugs, 50 feet 

. long . 
Gloves, welder's, leather. 
Helmet, welder's. 
Holder, electrode, 300-amp. capacity. 
Lens, helmet or hand shield, welder' s cover. 
Lens, helmet or hand shield, welder's, filter shade 

No. 12. 
Mittens, asbestos. 
Shield, welder's, hand held. 
Sleeve, are welder's leather. 
Welder, electric are, gasoline-engine-diiven, 300-

amp., skid mounted . 

2 

4 

1 
2 
1 
2 

12 

12 
2 
1 
1 

Figure 64. Electric arc-welding equipmenl . set No . 1, 300-ampere, trailer-mounted. 

124. WELDING. a. Processes. The two principal welding processes used 
in structural work are: 

(1) The oxyacetylene process in which welding heat is obtained by burning 
acetylene gases as they mix with oxygen discharged under pressure from a 
torch designed for the purpose. This process is preferred for butt welds of 
heavy metal. Oxyacetylene welding and cutting equipment (fig. 45) is de
scribed in TM 5-4100. 

(2) The electric-arc process, in which the welding heat is developed in 
the electric arc formed between a suitable electrode and the base metal. This 
process is generally preferred for structural welding. The 300-ampere gasoline
engine-driven electric-arc welder (fig. 64 ) is suitable for structural welding. 
It is available as class IV equipment. 

b. Types of w~lds. The principal types and positions of welds used in 
structural work are illustrated in figure 65 . Nomenclature of welds is shown 
in figu re 66. Ease of welding is determined largely by position, in the follow
ing order. 

(1) Flat. 
(2) VerticaL 
(3) Horizontal. 
(4) Overhead. 

Whenever possible, work should be turned so welding can be done flat. 
c. Welders. (1) General. Welding of steel for semipermanent bridges 

requires experienced structural welders. The quality and strength of the weld 
depends more on the skill of the welder than on any other single factor. The 
skill of a welder can be determined only by knowledge of his past performance 
or by testing sample welds made on the job. 

(2) Qualification tests. The two tests described below qualify structural 
welders. They can be performed in the field without elaborate equipment. If 
after testing one or more sample welds by each method, the officer in charge 
is not satisfied with the skill of a candidate, additional training should be 
given before the tests are repeated. 

(a) Guided-bend tnt. The guided-bend test is used to determine the quality 

of the weld metal at the face and root of the welded joint, the degree of 
penetration, and the fusion to the base metal. Tests are made both with the 
face and root of the weld in tension. (See fig. 68.) 

1. The test is made in a die and plunger which can be made in the field 

as illustrated in figure 67. 
2. Test specimens are £lame-cut from sample butt weld of plates % of 

an inch thick. 
3. The test specimen is placed across the die and forced into it by the 

plunger. Force is applied to the plunger with a hydraulic press such 
as the 10-ton press furnished with the motorized general-purpose shop. 

4. To fulfill the requirements of the test, the specimen must bend through 
1800 without developing cracks greater than Ys inch in any dimension. 
Satisfactory guided-bend test samples are illustrated in figure 68. 

(b) Nick-break test. The nick-break test determines the internal quality 
of the weld metal and reveals any internal defects, such as slag inclusion, gas 

Figure 65. Types and positions of welds . Positions of welds are flat, 
horizontal, vertical, and overhead. 
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pockets, lack of fusion, and oxidized or burned metal. 
1. Test specimens are flame-cut from a sample weld as for the guided

bend test. 
2 . A saw cut is made at each edge through the center of the weld. Depth 

of cut is one-eighth the width of the test specimen. 
3. The saw-nicked specimen is placed on two steel blocks as shown in 

figure 69 and broken by repeated blows with a heavy hammer. 
4. Weld metal exposed in the break should be completely fused, free 

from slag inclusions, and contain no gas pockets greater than 1/ 16 
of an inch across their greatest dimension. There should not be over 
six pores or gas pockets per square inch of exposed weld. 

d. Preparation of metal for welding. Strength of a welded joint depends 
largely on correct preparation of the metal edges being welded. 

(1) Edges should be dry and if welded in temperatures below 32 0 F should 

be heated until warm to the hand. 
(2) All mill scale, rust, oxide, paint, and other impurities, such as slag 

particles adhering to flame-cut edges, must be removed. 
(3) Edges must be regular in contour and without nicks or notches. 
(4) Before butt-welding, edges to be joined are separated 1/ 16 to Ys inch, 

depending on the type weld and the thickness of parts being joined. 
(5) Plates are beveled 30 0 on one side for butt welds of plates up to Yz-inch 

thick and on both sides for heavier plates. 
e. Oxyacetylene welding. Good welds require the proper tip and welding 

rod, correct flame adjustment, and manipulation of torch and welding rod. 
Satisfactory welds are produced by manipulating the torch and welding 
rod either forehand or backhand. Backhand welding is preferred on structural 
work since it uses less metal, requires less puddling of the molten metal, and 
uses less welding rod than other methods. Backhand welding is illustrated 

in figure 70. 
(1) Procedure. (a) The welding tip precedes the rod in the direction of the 

weld with the flame pointed back to the molten puddle. The rod is held be
tween the welding tip and the molten puddle. 

(b) With the heat carefuliy balanced to melt the end of the rod and the 

STRIKE HERE 

SAW SLOTS 

Figure 69. Nick-break testing of sample butt welds . 
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Figure 70. Position of rod and tip in backhana we(ding. 

side walls of the plate being welded, the rod and the tip are moved in opposite 
semicircular paths across the line of the weld while being advanced slowly and 
uniformly in the direction of the weld. 

(c) As the flame passes the end of the rod in each motion, a short length 
of rod is melted and deposited in the weld. The rod is rolled or rotated so it 
melts off evenly. 

(2) Performance data. Oxyacetylene welding performance data for butt 
welds is given in table XLVI. 

T ABLE XLVI. Oxyacetylene welding performa nce data for butt welds. 

~T~hJ=· c=kn~e=ss~of~st=ee=l~i=n=ch=e=s.= .. = ... = .. = ... = .. = ... ~ .. = ... = .. = ... ~ .. = ... ~ .. = ... = .. -+~~ 0 ~ 
I JOint preparation .............. .... .. .. .... .. ... .. ..... .. ....... ... 900:;:;V-;---1--;60~0~V:::--If--:::6~0°:!::V:::--t 

Diameter of rod-inches.................... .. ...... .. .... .... .. 3/16 3/16 3/16 
Speeds-feet per hour .......................... .. ... .... ....... 4-5 5-6 2.5-3 .5 
Oxygen consumption cu. ft . per hour.................... 46 58 92 

cu. ft. per ft . of weld...... .. .... .. .. ........ .. ........... .. ... 11-9 12-10 37-26 
Acetylene consumption cu. ft . per hour.. .. ..... .. ..... 44 56 88 

cu. ft . per ft . of weld.......... .......... .. ................ .. .. 11-9 11-9 35-25 
Rod consumption-lb. per hour......... .... .. ............. 2.4-3.0 2.9-3.5 3.3-4.6 

lb. per ft. of weld.... .... .. ................. .... . ............ .. .60 .64 1.31 

f. Electric-arc welding. Several operating variables, such as current, 
voltage, polarity, arc length, position of electrode, weaving motion, and speed 
of weld, control the quality of arc welds. Good welds cannot be produced 
unless all of these conditions are carefully controlled. Weld metal must be 
deposited uniformly and good penetration of the weld into the base metal must 
be secured. 

(1) Procedure. (a) The welding arc is started by striking or brushing the 
electrode against the plates being welded and short-circuiting the welding cur
rent. The resulting surge of high current causes both the end of the electrode 
and a small spot on the plate beneath to melt instantly. 

(b) As contact is made, the electrode is raised to establish an arc. Aft~r the 
arc is established, particles of metal melt off the end of the electrode and are de
posited in the molten crater on the plate surface. 

(c) As the electrode melts, it is fed down to the plate to maintain a uniform 
arc and is moved in a weaving motion along the weld, depositing the weld 
bead and fusing the side walls of the weld. 

( 2 ) PerfOt'mance data. Arc-welding performance data for fillet welds is 
given in table XLVII. 

TABLE XLVII . Arc-welding performance data for fillet welds. 

Size of fill et- inches ... ..... ...... .... ............................. . 
Size of electrode-inches ......... .. ......... .. ....... .. .... .... . 
Electrode consumption including 

waste-lb. per foot of weld .... ...... .. .. .... .. .... .... .... .. 
Speed-foot per hour ...... .. ........ .. .. ... ..... .......... . 

1/4 
3/16 

0.20 
8 

5/ 16 
3/16 

0.30 
6 

3/8 
7/32 

0.45 
4.5 

1/2 
7/32 

0.80 
2.5 

g. Multiple-layer welding. In maki.lg welds larger than 5/ 16 inch, the 
weld metal is deposited in two or more passes. This avoids using a large rod 
or electrode, and carrying a large puddle of molten metal in the weld. It also 
secures good fusion with the side walls. By depositing the weld in multiple 
layers, the welder can concentrate on good penetration at the root of the 
weld on the first pass and on good fusion with the side walls of the weld on 
succeeding passes . 

Caution: Before the following weld metal is deposited, initial layers must 
be cleaned of all scale, oxide, and slag by scraping or brushing with a wire 
brush. 

h. Distortion. (1) Metal added in welding is essentially cast metal. As 
this metal cools, it shrinks and produces stresses in and near the weld which 
may cause warping or buckling. If the welded parts are restrained, these 
stresses may break the weld. 

(2 ) Welding stresses can be reduced by proper spacing of parts being 

DIRECTION OF WELD 

i" LEG SIZE 

Figure 71 . Position of electrode in making a fillet weld. 



welded, correct welding sequence, and control of the welding heat. 
(a) Clamps, jigs, or fixtures employed to hold the parts in place during 

welding permit enough movement to allow for weld shrinkage. 
(b) Tack welds used to hold parts during welding should be spaced to 

permit welded parts to contract and be located where they will become part 
of the completed weld. They should be less than 1 inch long and at least 
12 inches apart in long seams. Broken tack welds must be removed before 
final welding. 

(c) The back-step method of welding illustrated in figure 72 is often used 
to counteract contraction in long welds . 

(d) Where multiple-layer welds are made from both sides of a plate, 
layers are alternated, the initial pass being made on one side of the joint fol
lowed by a pass from the other side. 

(e) Intermittent welds of fillet-welded T-joints are staggered to reduce 
warp and distortion, a short weld being made on one side of the joint followed 
by a weld on the other side. (See fig. 73.) 

(3 ) Welding stresses can be relieved somewhat by lightly peening the 
finished weld. Excessive or severe peening, however, may cause brittleness or 
hardening of the finished weld and contribute to its failure. 

i. Inspection. Finished welds should be inspected visually for undercut, 
overlap, surface checks, cracks, and other defects. Properly welded jcints should 
be uniform in appearance with evenly deposited weld metal. Fusion of the 
side walls is most important and should be complete in a good joint. Desirable 
and defective weld profiles are shown in figure 74. 

125. BLACKSMITHING. a. Work done in the blacksmith shop is of two 
principal types. (1) Making of small parts requiring bending, forging, weld
ing, or grinding. These parts are : 

DIRECTION 
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DIRECTION 
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Fig/Ire 72. Back-step welding to coullteract contraction. 

SECTION A-A 

SECTION B-B 

Figure 73. Fillet welds spaced intermittently to counteraa am orl/on . 

( a) Plates connecting horizontal tower bracing to tower columns. These 
are bent and drilled as shown on the drawings. 

(b) Diagonal bracing rods which are cut to length and welded to threaded 
stub ends and loop rods. 

(c) End stiffener angles of beams when grinding to exact fit is required. 
(d) Hook bolts and driftbolts when not supplied from depot. 
(2) Making of small fabrication and erection tools, straight shank center 

punches, parts for erecti.on equipment such as that described in chapter 16, 
and sharpening cutting tools. 

b. Tools and equipment in the blacksmith sets furnished engineer troops 
and their care and use are described in TM 5-225. 

12" MATCH MARKING. Before separating parts assembled in the fabrica
tion yard, they are all match-marked so they can be erected in the same relative 
positions. Each joint of two or more members is given a distinguishing number 
which is painted at the end of each member entering the joint. 

127. STORING COMPLETED MEMBERS. After match marking, the as
sembled parts of the structure are separated into individual members or sub
assemblies. These are placed in the storage yard to await erection. Parts are 
stored so they can be reached as they are needed, without moving other mem
bers. Timber dunnage is used to keep steel parts off the ground. 

128. INSPECTION OF COMPLETED PARTS. Parts should be followed 
through fabrication by an inspector trained in all requirements of the work. 
Principal dimensions and connections of all completed members should be 
checked against the detail drawings . Bolted connections should be checked for 
tightness. Rivets should be tested as described in paragraph 123. Welds should 
be inspected as described in paragrapl 124. 

Section II. TIMBER FRAMING 

129. SCOPE. a. This manual assumes that the construction forces are ex
perienced with woodworking tools and with the methods of working with 
timber described in FM 5-10 and TM 5-226. It covers only special framing 
requirements and operations applying to construction of semipermanent 
bridges. 

b. The term "framing" as used here applies to the cutting, shaping, and 
boring of timbers for their use in structures, and to related operations per
formed in the framing yard . 

130. WORKMANSHIP. Structures required to carry heavYtmoving loads must 
be accurately framed. No blocking or shimming of improperly fitting parts 
can be permitted. 

a. Columns must be cut to exact length and bevel. 
b. Ties must be dapped and stringers sized to correct depth so that all loads 

will be properly distributed. 
c. Cuts must be straight and even to secure full bearing. 

131. PROPERTIES OF WOOD. a. Unlike other structural materials, wood 
does not have the same physical properties in all directions. In compression, 
tension, and bending, it is stronger in the direction of the grain. In shear, it 
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Figure 74. Desirable and defective weld profiles. 
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is stronger across the grain. Wood splits easily along the grain but not across 
it. In drying, wood shrinks more across the grain than along the grain. 
These characteristics must always be kept in mind. 

b. Strength of wood depends on its species and speed of growth, position 
in the log from which it was cut, and the manner and amount of its curing. 
Green or poorly seasoned wood is not as strong as well-seasoned timber and 
shrinks more in aging. Timbers which are used together should be of the 
same kind and should be equally seasoned. Green timber should not be 
mixed indiscriminately with well-seasoned wood. 

132. FRAMING YARD. a. Timber is ordinarily framed on firm, level ground 
close to the bridge site and immediately adjacent to the timber storage. 

b. If the size of the work justifies, one or more framing platforms are built. 
Platforms are made of planking later to be used in some other part of the 
work. They are loosely nailed to joists laid on the ground and are carefully 
leveled. Platforms must be large enough to permit assembling a complete bent 
or a story of a bent. 

133. TOOLS AND EQUIPMENT. a. Tools and equipment needed for fram
ing semipermanent bridges are listed in table XXXIA. The listing does not 

include hand tools regularly issued to all squad units. 
b. Principal power tools used in the framing yard are: 
(1) The portable pneumatic tool accessories with the 105 -cfm truck-mounted 

compressor including the following : . 
(a) Chain saw with 24-inch blade. 
(b) Circular saw with 12-inch blade. 
(c) Wood-boring reversible drill with 7/16-, %-, and I-inch wood augers, 

12, 18 and 36 inches long. 

(d) Nail driver for driving large nails and spikes. 
(2) Gasoline-engine-driven chain saw (stock number 40-8029.36) with 36- ' 

inch blade. 

c. Timber can be manhandled but it is better to have a small truck-mounted 
crane available for moving heavier pieces. 

134. RECEIVING AND STORAGE. As timber is received on the job, it is 
checked against the requisition and inspected for damage or natural defects. 

a. Pieces of timber of the same species and grade differ widely in quality. 
Clear, straight-grained pieces free from large knots or other defects are chosen 
for members such as stringers, columns, caps, and flooring. Less perfect pieces 
are set aside to be used for blocking, bracing, curb, and handrails, and are 
stacked separately. 

b. Timbers are stacked close to the framing yard, those of the same kind, 
length, and use being stacked together. Timbers are blocked up off the ground 
and layers are separated with plank stripping. 

135. LAY-OUT. a. Posts of bents and towers. Posts of bents and towers 
must be cut to exact length and bevel. Careful workmanship is necessary in 
their framing. Lengths of pieces and bevels of end cuts are given on the detail 
drawings. 

(1) When framing on a platform, the outline of each bent is drawn on 
the platform. Timbers are laid down and marked for cutting from the outline 
of the bent for which they are intended. 

(2) When no platform is used, each post is marked for cutting by care
ful measurement. To eliminate variations between measurements, a 2- by I-inch 
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measuring stick the length of the longest post is marked with the controlling 
dimensions. This stick is used in all measurements instead ,of a tape or rule. 

b. Caps,. sills, and bracing. Caps, sills, and bracing need not be cut exact 
length . They are marked for cutting by direct measurement with tape or rule. 

Length of all pieces is shown on the detail drawings. 
c. Stringers, flooring, and railing. Stringers, floor plank, and railing are 

not ordinarily framed on the ground, but are squared and cut to length during 

erection as described in chapter 1 S. 
d. Scabs, blocking, and handrail posts. Miscellaneous small parts such as 

scabs, blocking, and handrail posts are usually cut to length by marking from 
a pattern. One such piece is made to the dimensions shown on the detail 
drawings and is used for marking all other pieces. 

136. SAWING. a. Portable, power-driven saws are ordinarily used for 
rough cuts of all heavy timbers. Circular saws can be used for cutting timbers 

up to 4 inches thick. 
b. Two-man crosscut saws are preferred for making accurate finish cuts and 

for small framing jobs. Unless a power saw is rigged and immediately avail

able, occasional cuts can be made more efficiently by hand. 

DUPLICATE 
TIMBERS 

SAW SAW GUIDE 

\ 

Figure 75, Saw guide used in sawing duplicate timbers. 

c. If the amount of duplication justifies, timbers to be cut to the same 
dimension may be stacked as shown in figure 75 and all accurately cut in one 
operation. Strips are lightly nailed on each side at the cut to hold the timbers 
in place and to guide the saw. 

137. SIZING AND DAPPING. a. Sizing. Caps, sills, and stringers of 
rough sawn lumber must be sized to exact depth at all points of bearing. 
Surfaced timbers do not ordinarily require sizing. Sizing is done with an adz. 
Even cuts to connect depth are made to provide full bearing. 

b. Dapping. Ties are dapped (notched) over splices in beam flanges to 
the thickness of the splice plate. . 

(1) A saw cut is made each side of the dap and the wood between cuts 

removed with an adz. 
(2) No allowance is made for projecting heads of rivets nor are ties coun

tersunk for rivet heads . The first few trains over the bridge will force ties 

down to a full bearing on the girders. 

138. BORING. a. Timber bents. Bents are assembled for boring on a fram
ing platform or on carefully leveled blocking. 

(1) Diagonal bracing of one face is laid down first, followed by the caps, 

sills, and posts, and the diagonal bracing of the opposite face. 
(2) Bracing is lightly nailed to hold all pieces in position and holes are 

bored. 

(3) If the bent is not to be erected as a unit, all parts are match-marked 
before the bent is taken apart. Each connection is designated by a numeral 
painted at the end of each member making up the joint. 

( 4) If it is planned to erect the bents assembled, bolts are driven and the 
bents stacked in orderly fashion to await erection. 

b. Nailer strips. When bolted to steel stringers, nailer strips are cut, bored, 
and bolted before erection. Each nailer strip is marked for boring from the 
holes previously driHed in the flanges of the beam to which it is attached. 

c. Other parts. To permit adjusting differences in makeup, other parts 
such as longitudinal bracing of towers and bents, stringers, caps, deck timbers, 

and railing posts ordinarily are not bored until in place. 

139. MACHINE BOLTS. a. Bolts used in semipermanent bridges for bolt
ingtimber parts are ¥Z-, %- and I-inch machine bolts having square unfinished 
heads and nuts. Bolts must be fitted with round steel washers under head and 
nut. Washers are not supplied with bolts and must be requisitioned separately. 

b. Holes for bolts are bored the same diameter as the bolt. When bolts are 
in place, nuts should be tightened until the washers bite into the wood. 
This compensates for shrinkage as the wood ages and dries. 

c. When a bolt is not driven at right angles to the face of a timber, the 
timber must be beveled under the washer to provide full, even bearing. Curved 
faces are flattened for the washer by a shallow adz cut. 

d. Bolts should not be closer to the edge of a timber than one and one-half 
times the diameter of the bolt. Bolts should not be closer together than two 
and one-half times the bolt diameter nor closer to the end of a timber than 
seven times the bolt diameter. 

140. DRIFTBOLTS. a. Driftbolts used in semipermanent bridges are ¥Z
and %-inch diameter. They are available in class IV supplies with square heads 
and cone points, or they can be cut from round rods and driven without head 
or point. Where drawings show flush driftbolts either of the following may 
be used : (1) a standard driftbolt with head sheared off, (2) a plain driftbolt 
cut from round bar stock. Driftbolts are driven in prebored holes and are 
used only for shear connections. They are never used to resist tension. 

b. Holes for driftbolts are drilled the same size as the bolts. For bolts 

parallel with the grain of the wood, the holes are 3 inches shallower than the 
length of the bolt. 

141. NAILS AND SPIKES. Nails and spikes are used in the framing yard to 
make temporary connections during marking, sawing, and bolting. 

a. Types of nails and spikes used in the structures are listed in table III. 



b. When one piee«! of timber is spiked to another, the nail or spike should 
peneuate the second timber at least one-half of the length of the nail or spike. 
Use of nails to resist direct pull is to be avoided; where so used, nails should 
be driven through and clinched. 

CHAPTER 12 

PILES AND PILE DRIVING 

Section I. PILES 

142. SCOPE. Pile and pile-driving information in this chapter deals with 
the detailed work processes. Construction of pile foundations and abutments of 
semipermanent bridges is described in chapter 13. 
143. USE. a. Where the ground near the surface cannot support bridge 
loads on spread footings, bearing piles carry loads in the following ways: 

(1) As a point-bearing pile by point resistance on a hard underlying layer 
of compacted sand, gravel, or rock. 

(2) As a friction pile by frictional resistance of penetrated soil. 
b. Bearing piles are also used on solid ground in the foIIowing cases: 
(1) Where spread footings may be undercut by stream scour. 
(2) Where water is too deep or stream current too fa.st to permit construct

ing spread footings. 
c. The uses of sheet piling are discussed in paragraph 146. 

144. TIMBER BEARING PILES. a. General. Straight tree trunks cut above 
ground swell with branches closely trimmed and bark removed are used as 
timber bearing piles. A good pile has the following characteristics: 

(1) Free of sharp bends, large or loose knots, shakes, splits, and decay. 
(2) A straight line between centers of butt and tip lies within body of pile. 
(3) A uniform taper from butt to tip. 
b. Size. Limiting cross section dimensions of piles are: 
(1) Piles shorter than 40 feet, 8- to ll-inch tip (small end) diameters and 

12- to 18-inch butt (large end) diameters. 
(2) Piles longer than 40 feet, 6- to 8-inch tip diameter and 13- to 20-inch 

butt diameter. The butt diameter must not exceed the clearance between pile 
driver leads. 

c. Source of piles. (1) Piles are usually obtained locally from stock or 
standing timber and are untreated. 

(2) Creosoted piles 16, 30, 40, 50, 60, 70, 80, and 90 feet long are available 
as class IV supplies. 

d. American timber. Piles can be made of any sound wood that will stand 
driving. Recommended American timber that wiII stand driving and has high 
durability is listed below: 

(1) Red or white oak. 
(2) Pine. 
(3) Douglas fir. 
(4) Larch. 
(5) Cypress. 
(6) Cedar. 
(7) Spruce. 

e. Foreign timber. The following foreign timber may be used for piling as 
indicated: 

(1) Teak- Southeast Asia, high strength, high durability. 
(2) Sal-India, high strength. 
(3) Jarul-India. 
( 4) White siris-India. 
(5) Doedar-India, medium strength. 
(6) Chir-India, medium strength. 
(7) Poon-India, medium strength. 
(8) Eucalyptus: 

Iron bark or Jarrah-Australia, medium strength, high durability. 
White or red gum-Australia, medium strength, high durability. 

(9) Mahogany-Central America, high strength, high durability. 
(10) Palmetto-Tropics, low strength, borer resistant. 
(11) Norway pine-Europe, medium strength. 
(12) \'{' hite deal-Europe, low strength. 
(13) Kail-Europe, low strength. 
f. Pile life. Life of a pile depends on the specie and condition of the wood, 

pretreatment, its positi.on with respect to water, and its exposure to borers and 
rotting. In general, the life of creosoted and untreated piles is as follows: 

(1) Creojoted piles. Creosoted piles last from 5 to 10 years in water in
fested by marine borers; 10 to 20 years when alternately wet and dry; and 
indefinitely when continually submerged in water. 

(2) Unt"eated piles. Untreated piles usually last 3 to 6 months in water 
infested by marine borers; 5 to 1 ° years when alternately wet and dry; and 
indefinitely when continually submerged in water. 

Note : Some tropical hardwoods such as cypress, teak, and mahogany last 3 to 4 years 
in water infested by marine borers. Palmetto is also borer-resistant but will not stand 
hard driving. 
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Figure 76. Preparation of timber pile. The butt . end is chamfered and the tip 
is pointed for hard drIving. 

g. Preparation for driving. Before piles are driven, they are trim~ed, the 
butt shaped to fit the pile cap, and the tip pointed or squared o~. I~ pile caps 
are not used Of if crushing and splitting occur, the top end of the pJie IS wr~pp~d 
with steel wire or banded. Steel shoes are sometimes used to protect the pile tip 
when driving through gravel or soil containing boulders. 

(1) Butt preparation. The butt is cut square and chamfered (fi~. 76) to fit 
into the recessed pile cap. When driving with a steam hammer, which does not 
use a recessed cap, the chamfering concentrates the hammer blow on the central 

area of the butt and helps prevent splitting. . . 
(2) Pointing. When driving through hard clay and coarse gravel, the tiP IS 

trimmed as shown in figure 76. In silts, and soft clays, the tip may be cut square 

and left unpointed. . 
(3) Pile shoes. Steel pile shoes (fig. 77) in two sizes are normally available 

in depots. The dimensions of these shoes are given in table XLVIII. 

TABLE XLVIII. Steel pile-shoe dim ensions. 

Shoe For piles 

No. 1- 6-in. to 9-in. dia ....... .............. ....... ...... ...... ...... . 

No. 2- 8-in. to II-in. dia ..................... ...... .................. .. 

A 
(inches) 
7~ 

9 

B 
(inch.s) 

9~ 

1l~ 

h. Splicing. Piles can be spliced if single piles o~ requir~d length are not 
available or if long piles cannot be handled in the dnver. Splices are also used 
to restore upper sections of burned or damaged trestle piles. Splices are of two 

types: ' . . . 
(1) Sleeve joints (fig. 78) made of 8- or 10-i~ch steel Ime pipe ~ut m 3-foot 

lengths. Contact ends must be carefully cut to give full contact. PJie ends are 
trimmed to fit snugly in the pipe. A flat transverse bar t~rough. t~e sleeve be
tween the abutting pile ends keeps the sleeve in place durmg dnvmg. 

(2) Bolted timber or steel splice pieces as shown in figure 79. 

145. STEEL BEARING PILES. a. General. Steel piles are best suited fo~: 
(1) Driving to rock or other hard bearing surface below the reach of timber 

~~. . 
(2) Penetrating layers of gravel through which timber piles canno~ be dC1v~n. 
(3) Driving in rock-bedded and swiftly flowing streams where timber plies 

cannot be driven deep enough for stability. . 
b. Form and size. The preferred steel-pile section is the 12- by 12-mch, 

53-pound, H-section. The sections used must: .. 
(1) Be heavy enough to withstand hard .9.C1vmg. 
(2) Be rigid enough to be handled and serve as a column. . 
(3) Provide suitable surface to attach pile-bent bracing. However, steel plle~ 

SPIKF- --W-ffiIj.Q 
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TO FIT AS SHOWN 

Figure 77. Steel pile shoe used to protect tips of timber piles in hard driving. 
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TOP PILE 
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BOTTOM PILE 

SLOT PIPE FOR STRAP. 
WELD STRAP TO OUTSIDE PIPE 

THIS SPLICE MAY BE MADE WITH 
ANY STEEL CYLINDER HAVING A 
DIAMETER APPROXIMATELY THAT 
OF THE PILE TIP 

Figm'e 78. T imber-pile splice using steel line-pipe t or a sleeve jom t. 

under concrete pedestals may be of any shape since bracing is not used. 
c. Splicing. Steel piles can be spliced using welded, baited, or riveted splice 

plates. (See fig. 80.) Unless butt-welded, ends of spliced sections must be in 
contact over their full area. 

CUT PILES 
SQUARE AT 
SPLICE. 
ADZE 4 
SIDES OF PILE 
TO FIT. 
3X8 SPLICE 
PIECES 

(1) 

o 

o 

o 

o 

4~ 
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BOLTS!" f4S 

(2) 

Figure 79. Timber-pile splice using timber or steel spli ce pieces: 

(1) Timber splice pieces. 
(2) Steel splice pieces. 
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146. SHEET PILING. a. General. Sheet piling is used to resist horizontal 
pressure of water 0 1 soil in the following operations : 

(1) Excavating for abutments and foundations in soft soils. It is used to 
keep banks and trenches from caving in and must be securely braced with 
struts and rangers or wales. 

( 2) F.oundation construction and repair in water. The sheet piling is driven 
into the stream bottom around the working area so it can be pumped dry. . 

b. Timber sheet piling. (1) Types. (a) Single-row sheet piling is nor-
mally used in dry earth. (See fig. 81 (1) .) 

( b ) Double-row overlapping plank is normally used in saturated earth. (See 
fig. 81 (2) .) The two planks are usually bolted together in shiplap form before 
driving. 

(c) Wakefield sheet piling is used in water or under hard driving conditions. 
(See fig. 81 (3) .) It is made of three thicknesses of equal-width plank nailed 

, 2·PLS 7lC ·fx folIO 

+ PLl2x ~.X' 1'· 7" 

2Pl5 7X~; I'-O"-

Figure 80 . Steel- pile splices using bolted or welded splice plates. 

and bolted together. Three 2- or 3- by 12-inch planks are used. All planks 
should be finished lumber. 

1. Two-inch planks are bolted together with two Y2-inch bolts at 6·foot 
centers. Three-inch planks are bolted with two %-inch bolts at 6-foot 
centers. Spikes are driven at about 18-inch centers in twp rows be. 
tween bolts. 

2. If bolts are not used, spacing of spikes is reduced to 12 inches and the 
rows are offset. 

(2) Preparation for driving. The head of the sheet pile is chamfered to con
centrate hammer blows on the center of the pile. The foot of the pile is cut at 
a 6 to 12 slope (fig. 81) to force piles together during driving. 

c. Steel sheet piling. (1) Interlocking steel sheet-piling sections have the 
following advantages: 

(a) Lug-and-groove interlock on each edge guides the pile during driving 
and can transfer tension from pile to pile. 

(b) Strong and easy to drive and align in hard driving. 
(c) Interlocking lug-and-groove shape reduces leakage in cofferdams. 
(d) Can be pulled easily and used repeatedly. 
(2) The following steel sheet piles are available in class IV supplies: 
(a) A 5-inch 36- pound deep-arch wall section with an effective width of 

16 inches. (See fig. 82 (1).) 
(b) A 30.7-pound curved corner section (fig. 82 (2)) . 

147. CONCRETE PILES. Concrete piles are not ordinarily used in military 
bridges. However, there are two general types: 

6 . ~ 6 f2 

TYPE 1 T Y PE 2 

6 12 

Q) 
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TYPE 3 

Figure 81. Timber sheet-pile types showing head and point details. 

(1) Single-row plank piling. 
(2) Double-row plank or shiplap piling. 
(3) Wakefield piling. 
a. Precast piles are steel-reinforced members that are cast and thoroughly 

cured before driving. 
b. Cast-in-place piles are columns of unreinforced concrete made by pour

ing concrete into a hole made with a shell, mandrel, or earth auger. They can 
be used instead of wood or steel piles to carry foundation loads through firm 
soil to a subsurface layer of rock. Cast-in-place piles should not be less than 
15 inches in diameter. 

(1) Both truck-mounted and skid-mounted engine-driven earth augers are 
class IV equipment. They will drill up to 22-inch holes, 15 feet deep, in soils 
not containing boulders over 3 inches in diameter. 

(2) Mandrels can be made of wood, or of steel pipe, if available. Mandrels 
must not be withdrawn until all holes for the pile group have been driven, or 
the open holes will be caved by the compression caused in driving mandrels 
for succeeding holes. 

(3) Piles can be cast in place only in soil that will stand without caving. 
Holes should be filled with concrete immediately after being made. The soil 
around the piles must not be disturbed for at least 12 hours after the concrete 
is poured. 

(4) Commercial cast-in-place piles having a predriven steel shell may be 
used if available. 

16" __ ._ .. ___ ._ ... 

DETAI L C 12 B CORNER OETAIL MI16 SHEET PILE 

Figure 82. Cross section ot standard steel sheet pili ng. 

(1) 16-inch, 36-pound, 5-inch deep-arch section. 
(2) 30.7-pound corner section. 
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Figure 83. Boom-point adapters for standard /!ile-driving equipment . 

Section II. PILE DRIVING 

148. DEFINITION. Pile driving consists of the following operations: 
a. Hoisting and placing the pile in position for driving. 
b. Driving the pile to desired penetration. 

149. PILE-DRIVING EQUIPMENT. a. General. (1) Pile-driving equip-
ment consists of: 

(a) Pile hammer (steam-pneumatic or drop hammer) to deliver driving 
bLow. 

(b) Pile cap to cushion hammer blow and guide pile butt during driving. 
(c) Leads to guide cap and hammer. 
(d) Hammer line and pile-handling line to raise and lower hammer and 

to position pile. 

920303 0 - 50 - 8 

(e) lets may be used to facilitate driving. 
(2) Newly standardized pile-driving leads and standard 1,200-, 1,800-, 

and 3,000-pound drop hammers with pile caps, as well as 5,000-, and 7,000-
pound pneumatic or steam hammers, are availab le in class IV supplies. 
Adapters for standard loads are furnished with the crane booms of recently 
purchased standard cranes, shovels, and derricks. (See fig. 83.) If necessary, 
adapters can be made in the field to fit crane-boom pins of available cranes. 

(3) Nonstandard pile-driving equipment with leads, hammers, and pile 
caps of manufacturer's own design are available as attachments for some truck
mounted and crawler-mounted cranes and shovels purchased before standardi

zation. 
b. Pile-driving hammers. (1) Light sheet piling can be driven into soft 

ground with a heavy hardwood hand maul or with a pneumatic paving breaker. 

(See fig. 84.) 
(2) Bearing piles and heavy sheet piling must be driven with the heavier 

hammers listed below. Hammers must be heavy enough to secure the required 
friction-pile capacity (par. 155) at penetrations of not less than Ys -inch 
per blow_ 

(a) Drop bammers. 1, Drop hammers (fig. 85) weighing 1,200-, 1,800-, 
2,500-, and 3,000-pounds are issued with some standard shovels or can be 

obtained from depots_ 
2. Accessory to the hammer is a cast-steel pile cap or follow block which 

is recessed to fit over the head of the pile. It also has jaws by which 
it is guided in the leads. The pile cap transmits the hammer blows to 
the pile and holds it in position between the leads during driving. 
The standard pile cap shown in figure 85 is for wood piles; steel bear
ing piles and steel sheet piles require special pile caps or adapters 

Figure 84. Pneumatic paving breaker with sheet-piLing dri ver head. 

Figure 85. Sta1ldard drop hammer and pile cap. 

3. For efficient work, drop hammers should weigh as much as the pile 
being driven ; preferably, they should weigh twice as much. 

(b) Steam hammen. 1. 5,000- and 7,000-pound double-acting steam-pneu
matic hammers are available as class IV equipment. The piston in double-act
ing hammers is lifted up and driven down against the pile cap. In single
acting hammers, no pressure is exerted on the piston during its downward move
ment. A 10,200-pound single-acting hammer is available with some engineer 

units. (See fig. 86.) 
2_ Steam-pneumatic hammers can be run on steam or compressed air. 

Steam and air requirements as well as dimensions, weights, and per

formance data are given in table XLIX. 
3. The cap of a standard steam-pneumatic hammer is an integral part 

of the hammer. Cap fittings to position steel sheet and bearing piles 

are shown in figure 87. 
c. Leads. (1) Pile-driving leads are constructed of wood or steel. Wood 

leads should be lined with steel to reduce wear and friction . 
(2) Leads are classified according to the method of attachment listed below: 
(a) Fixed leads are rigidly attacKed to the pile driver ; they are used to 

drive vertical piles only. 
(b) Swinging leads are pivoted and braced at an angle to drive batter pileJ 

-piles driven at an angle. (See fig. 15.) 
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TABLE XLIX. Chara,teristi,s 0/ stem-pneumatif hammers. 

Double·act ing Single·acting 

Weight of hammer, lb.. .. .... ........ ...... .... ...... ......... 5,000 
Weight of striking part, lb... .... .. ...... ... ........ ....... 800 
Over-all height, in.. ................... ....... ..... ... ... ..... .. 73 
Width between leads, in... ... ..... ....... .... ... ... .. ....... .. 22 
Stroke of piston, in.... .. ......... .......... ........... .. .. .... .. . 9.5 
Steam operation : 

Boiler pressure, psi... ... ... .. ... .. .... .... .... .. ........ 100 
Boiler required, hp.......... .. .. ...... ...... ... ... .. ... 35 

Pneumatic operation: 
Air pressure, psi .. ...... ... .... .. ... . ... ... ... ... .... .. ..... 100 
Volume, dm.... ...... ........ .... ............... ....... ... .. 450 

(1) (2) 

7,000 
1,600 

98 
21 
17 

100 
45 

100 
600 

Figure 86. Steam-pneumatif pile hammers : 
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(1) S,OOO-pound double-acting hammer. 
(2) 7,000-pound double-acting hammer. 
(3) 10,000-pound single-acting hammer. 

10,200 
5,000 

159 
20 
36 

80 
40 

(c) Hanging leads are hung from the boompoint with WIre rope tackle. 
They can be used to drive vertical or batter piles, but their use should be 
avoided since control of their alignment is difficult. 

(3) leads are normally attached to a crane boom with adapters or brackets 
on the boom-point pin or shaft. This limits batter to one direction. 

(4) Standard leads of steel are issued in 10-, 15-, and 20- foot sections. 
The 20-foot section is used as the top section and 10- and 15-foot sections can 
be added underneath it. 

(5) When leads are used with the standard cranes and shovels, the lead 
foot is braced with a telescoping catwalk connected to the base of the boom. 

d. Truck-, crawler-, and skid-mounted equipment. (1) Three-eighth- and 
%-cubic-yard truck· mounted cranes with standard pile-driving attachments are 
available as class IV equipment. (See fig. 88.) 

(2) Crawler-mounted shovels in all sizes available to troops are issued with 
crane booms and most of them can be fitted with the standard pile-driving at
tachment. (See fig. 89.) 

(3) The 'standard skid-mounted pile drivers are of wood or steel con
struction. 

(a) The steel-frame skid-mounted pile driver is equipped with a 5,000-
pound double-acting steam-pneumatic hammer and 55- or 65-foot standard 
leads. (See fig. 90.) The leads can be indined in tw.o directions : in line with 
the skid frame using the forebatter guide; and perpendicular to it, using the 
moonbeam. 

(b) The wood-frame skid-mounted pile driver is usually equipped with the 
5,000-pound hammer and has 66:foot wood leads. These leads are for vertical 
piles. 

(4) Derricks can be equipped with adapters to handle the standard pile
driving attachments. 

e. Jetting equipment. (1) Jetting consists of forcing air, water, or both, 
around and under a pile toO displace, loosen, and lubricate the surrounding soil. 

(2) Air and water jets are used in silt, sand, or gravelly soils to assist 
pile driving. In sand where jets are most effective, piles can be sunk to within 
a few feet of full penetration with water-air jets alone; the hammer must rest 
on the pile to give it sufficient weight to overcome buoyancy. 

(3) One hundred to 250 gpm of water are usually required for effective 
driving depending on soil and penetration. 

(4) Jetting equipment shown in figure 91 can be requisitioned by parts 
from class IV equipment and supplies. Jetting pumps may also be furnished 

~_-.J~====:=='-l_-r.t-LUGS ON PILE 
HAMMER 

0) ~) 

Figure 87. Steam·pneumatif pile.hammer ,ap fittings: 

(1) Steel-sheet-pile cap fitting. 
(2) Steel-bearing-pile cap fitting. 

with jetting pipe assemblies of slightly different dimensions. 
(1) Pump. 
(2) Suction hose. 
(3) Jetting-pipe assembly of class IV material. 

150. USE OF EQUIPMENT IN BRIDGE-FOUNDATION CONSTRUCTION. 
Bridge-foundation piles can be driven with the pile-driving rig on the bridge 
deck, on the ground, or on floating rafts or barges. Use of standard equipment 
to drive piles in bents, footing piles, and sheet piling is discussed and illus
trated below. 

a. Piles in bents. (1) D ri'l'ing / 1'0171 bridge deck . Any pile-driving rig can 
be used from the deck of a bridge if leads can reach the next bent (fig. 92). 
The limiting reach of truck- and crawler-mounted equipment is given in tables 
LXXXII and LXXXIII. 

(a) Piles. Timber piles are driven in the normal manner. Steel piles must 
be driven with their webs parallel to bridge center line. This requires that the 
leads be rigged as hanging leads and guyed in position, or chamfering of the 
pile flanges to fit in the cap and a frame at the foot of the leads to guide 
the pile. 

Figure 88. T, u,k-mounted {fane with pile-drivillg attachment ot 
manu/acturer's design. 



Figure 89. Shovel with cralle boom and Jlcmdard pile-driving attachment 
driving limber piles. 

Figure 90. Sl eel- Ir"me .rkid-1J/ounled f,ile driHf with .ru,ingillg leads . 

(b) Batter piles. 1. The outside piles of railway-bridge bents are battered. 
The inside vertical piles should be driven first to carry a horizontal frame 
upon which the lower end of the leads can be supported for driving the out
side battered piles. Leads may be either of hanging .or swinging type. Figure 
93 shows arrangement of hanging leads resting on frame in position to drive 
a batter pile. 

2. A steam-pneumatic hammer is required when driving batter piles with 
hanging leads. With swinging leads a drop hammer can be used to 
drive batter piles provided leads are well-greased. 

3. An expedient adapter can be used to swing leads laterally. (See fig. 
94.) The foot of the leads must be securely guyed and supported. 

(1) Boom-point wire-rope lead suspension. 
(2) Frame fastened to vertical piles to guide foot of leads in driving 

batter piles. 
(2) Driving from ground and rafts. (a)If site conditions permit, piles 

should be driven from the ground. When bents with batter piles are con
structed, the pile driver should be placed in line with the bent to utilize the 
batter adjustment of standard leads. 

(b) When piles are driven in water, pile drivers can be mounted on rafts 
or barges. (See figs . 95 and 96.) 

(1) Ys -cubic-yard crane mounted on a pneumatic M3 raft. 
( 2) Yz-cubic-yard shovel equipped with crane-boom and pile-driving at

tachment mounted on a five-ponton 25-ton ponton raft.. 

,--I 1:1 
I oc L~ 

2" PIPE IELBOW iHANGER 

THREADED, 90° I 

~~~~~~~~2~"WATER LINED 

STEEL PIPE, 
STANDARD, THREADED, 

WITH COUPLINGS, 
FROM PUMP TO 

PILE DRIVER 

AND RUBBER COVERED, WITH 
NIPPLES AND PIPER THREADS. 

THREE 25-FOOT LENGTHS 
WITH COUPLINGS 

(3) 

Figure 91 . Jelling equipment with 200-gpm, 350-1001 head, 150-PJi, cenlrifugal pump. 
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Figure 92. Driving pileJ trom bridge deck. Note equIpment reaCi:J. 

b. Piles in footings. Piles for footings are usually driven from the ground 
or from rafts or barges. However, if piles are driven from deck j':'!el, leads 
must be lowered to guide pile and hammer. Driving footing piles follows gen
erally the procedure used in driving pile bents; no batter piles are used. 
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Fig1l re 93. Driving bailer pileJ jrom bridge deck. 
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(2) 

c_ Sheet piling_ Sheet piling is normally driven from the ground or from 
barges or rafts. A driver using swinging leads is usually set in line with the 
face of the sheet piling. When this is not possible, hanging leads are used 
because they can be aligned with the piles, the leads being guyed and braced 
to previously driven pi les . Securely interlocked sheet piles guided firmly by 
GOfferdam frames can be driven without pile driving leads by using a steam
pneumatic hammer hung from the crane hoist line. When so used it is called 
a flying hammer. 

d. Skid-mounted pile drivers. The reach of skid-mounted pile drivers is 

~RAWLER 

CRANE 

PIVOTED 
PILE LEADS 

PILE 

, 
" V 

II ' I 
11 '\ 
fJ ',I 

,I 
II 

~ 

PIVOTED 
PILE LEADS 

Figure 94. Ex pedient adapter IIJed 10 Jwing leadJ laterally. The toot 01 the leolaJ m idI 

be Jecllrely gllyed and supported. 

(2) 

Figllre 95. Rajt.moullted pile driven . 

limited to about 20 feet, depending on weight of pile and hammer on the over
hanging end and weight of hoist at the back ~nd. The distance between bents 
cannot normally exceed 20 feet when the pile driver is used on the bridge 
deck. To extend tne reach, the back end can be loaded with ballast or lashed 
down to a pile bent. On single-lane and railway bridges, it may be necessary 
to use outriggers on the pile bents . They should be used on the deck only 
when other types of drivers are not available. 

151. DRIVING PROCEDURE. a. Bearing piles. (1) Piles are delivered 
within reach of the handling line. In handling, the pile line is attached near 
the pi le butt, the pile is dragged or floated to the foot of the leads, and the pile 
is hoisted free of the ground. 

N ote. In attaching pile line with hook, the ' open part of the hook should face toward 
the pile tip. (S~c fig . 97 (1).) 

(2) The pile hammer is raised and held at the top of the leads. When a 
drop hammer is used, the pile cap is slung to the hammer before it is raised. 

(3) The pile is pulled up into the leads and the foot of the pile is placed 
in position. If the pile is driven through water a timber frame may be placed 
at the foot of the leads to position the lower end of the pile. 
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(4) The pile is centered under the pile cap and the pile cap and hammer 
are lowered to the pile. A method of doing this is shown in figure 97 (1) , 
(2), and (3). 

(5) (a ) Drop hammers. With drop hammers, driving is started slowly, 
the hammer being raised only a few inches until the tip of the pile is firmly 
set. The height of fall is then increased gradually to a maximum of 10 to 15 
feet. Driving .blows should be as rapid as possible to keep the pile moving. 
If an obstruction such as a boulder or sunken log is reached, a few fast heavy 
blows can be .used t~ displace or break the obstruction. Repeated long drops 
should be avoided, SlOce they tend to crush and split the pile butt. 

(b) Steam hammers. Pressure on the first few blows of steam hammers 
is restricted until the pile tip is firmly set; it is then increased to full pressure 
as indicated in table XLIX. 

(6) (a) During driving the pile is watched for indications of splitting or 
breaking below ground. If driving is hard and suddenly becomes easier or if 
the direction . of the pile suddooly changes, it is probably broken or split. 
Broken or ~plJt . piles must be replaced . This can be done by driving a new pile 
nearby (oftsettlOg) or pulling the broken pile and driving another pile in 
its place. 

(b) Springing causes loss of hammer efficiency and pronounced bouncing 

of the hammer. Springing and bouncing will occur under the following con
ditions: 

1. Using crooked piles. 

2. When pile butt is not square. 
3. When pile and leads are out of line. 
4 . When too light a hammer is used. 
5. When penetration ceases because of obstruction .or refusal. 

(7) If the fibers at the head of a pile become crushed or broomed, much 
of the hammer's energy is lost. A broomed pile should be cut back to soi.lOd 

wood ann reshaped. 
(8 ) Piles driven to rock or other hard strata are often damaged by over' 

driving with consequent loss of capacity. The effect of overdriving is illus

trated in figure 98. 

d· 

o ~ 

'" 

(3) 

Figure 97. Placing pile ill leads. 

(1) Pile hoisted in front of leads. Note pile-line attachment detail. 

(2) Line thrown around pile butt. 
(3) Hammer and cap lowered on pile ready to start driving. 

~1 
, 

I I 

'1///1/$ WijijjM W'~ all//1/1 If; Io/flfffjf1I' 

I' I , I 
I , 

, 
I 

,I 
, I 
I 

I I 
I 

I 
! 

I 
/ 

/' 
I " 

I 
I 

I 

I I 
~ 

~ ~I} 
1/ 

"-

I 
, 

~ 
I 

I ! ?J) 
, 

~, .~ 
r....~ 

""'-......-/// -..: '// -.: ~"'~:7~ ::- "<'"-""'7// "Y10'~/-7'/' , ,,'0/ ' 

fi gure 98. Efft!C1 of o/lerdril,ing on wood piles. 

b. Sheet piling. General procedure in driving sheet piling varies from 

bearing-pi le driving in the following ways: 
(1) The sheet pile heads are bored for handling-line shackles . 
( 2) The lower end of the steel-sheet-pile stot should be plugged to keep 

out dirt and to allow easy driving of succeeding piles. 
(3) The first sheet pile is driven only until the point is firmly set; suc

ceeding sheet piles are driven to the same point; each pile is then driven a 
few feet at a time to the required penetration. 

(4) The pile tongue should be kept at the free edge so stones will not 
become wedged in the groove and make it difficult to drive the succeeding pile. 

(5) Tiinber sheet piles can be held close together by snubbing a line tightly 

around the group. 
c. Jetting. (1) Jetting aids pile driving. 
(2) Jets are usually not fastened to the pile but are handled separately by 

a line attached to the top of the jet and carried over a pulley at the top of 
the leads. They are lowered into the ground by their own weight as the water 

removes the soil at their points. 
(3) The jets are manhal1dled and are kept in motion to prevent coarse 
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material packing around the pipe and causing it to stick. 
(4) Jets may be used singly or in pairs. If two jets are used, one jet is kept 

moving slightly ahead of the pile while the other is slowly raised and lowered 
between the foot of the pile and the ground surface to maintain a flow of 

water along the pile. 
(5) While being driven a pile will tend to move toward a single jet. This 

tendency is used to straighten piles. (See fig 101.) 

(6) Jets should be taken up before the pile reaches final penetration and 
the pile sunk the last few feet with the hammer alone. 

d. Realigning piles. When piles are not driven straight, they can be 
realigned by using one of the following methods: 

(1) Inclined strut. (See fig. 99.) 
(2) BLock and tackle. (See fig. 100.) 
(3) Single water jets. (See fig. 101.) 
Note . The greater the penetration the harder realignment becomes. Alignment should 

be checked during driving and piles should be realigned as soon as misalignment is 

noticed . 
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Figllre 99. Straightening pile with inclined strllts . 

e. Driving seque~ce. (1) Driving should progress from an area of high 
resls~ance to ~ow reSistance, toward a stream, or down slopes. This minimizes 
shovmg prevIOusly driven piles out of place, when driving succeeding piles. 

(2) When piles are driven in a group: 
. (~) Outer rows are driven first if they derive their principal support by 

fnctlOn. (See par. 154.) 
(~) Inner rows are driven first if the piles deriv~ their support by point 

beanng. 

15? PULL.IN~ PILES. a. If piles must be removed, they can be pulled 
With the pile lme or by the inverted hammer arrangement shown in figure 102. 
Pulling damaged piles should begin immediately after the pile has been broken, 
s~ the grou~d around the pile does not consolidate to make pulling more 
difficult. Jettmg can be used to help loosen a pile. A few blows with a hammer 
may help loosen a pile. 

b. Piles can be pulled with tackle suspended from an A·frame or gin pole. 
A pull of 25 to 75 tons may be required. If a crane is used, the boom must 
be snubbed to the ground to prevent the crane's upsetting if piles suddenly 
come loose or the tackle breaks. 

c. T~e li~h t steam hammer can be inverted and used in pulling piles. A 
cable slmg IS passed over the hammer and attached to the pile as shown in 
figure 102. A steady pull is put on the pile to keep it in motion as it is lifted 
by the upward blow of the inverted hammer. 
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Figure 100. Straightening pile with block and tackle. 

(1) Correcting pile.tip position. 
(2) Correcting pile· butt position. 

Section III. ESTIMATION OF PILE CAPACITY 

153. LOADS ON BEARING PILES. a. Bearing piles in bridge founda· 
tions carry vertical loads (the weight of the bridge and vehicles) and horizontal 
loads from wind, current, and movement of vehicles .on the bridge. 

b. The vertical loads determine the required pile resistance; the horizontal 
loads limit the bent and tower heights in deep swift water. (See par. 10.) Pile 
sizes should not be smaller than given irl paragraph 144. 

c. Pile design loads are shown on the assembly drawings for the different 
pile foundation designs. The loads given are dead and live loads, or 80 percent 
of dead and live load in combination with loads from lateral and longitudinal 
forces whichever is greater. The range of loads is: 

(1) Timber piles-8 to 18 tons . 
(2) Steel piles-lO to 50 tons. 

154. FACTORS GOVERNING PILE CAPACITY. a. Pile Stress. The por
tions of piles above the ground (between braces) act as columns. The loads 011 
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pile bents and on individual piles under towers therefore must not exceed 
their unbraced column strength. Also the permissible timber stress for com
pression perpendicular to the grain must not be exceeded for pile-cap bearing 
on the pile. The timber working stress must not be exceeded by combined 
compression and bending at a point below ground where the soil is firm 
enough to give the pile side support. (See par. 156.) 

b. Point bearing resistance. The strength of timber piles resting solidly 
on rock or other hard bearing surface is governed by the timber stresses. In all 
but the softest soils, point bearing on the soil under the pile provides some of 
the load resistance. In firm sand and gravel, the point resistance may exceed 
one· third of the total load resistance of timber piles. The remainder of the 
penetration load resistance is frictional force on the pile surface. 
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Figure 102. J17ire-rope sling stream-pneumatic-hammer assembly used to pull piles. 
Ex haust 1Jalve must be plugged for pulling. 

c. Frictional resistance. The load capacity determined by friction be
tween the soil and the pile surface is proportionate to the circumference of the 
pile and to its penetration of the ground. The friction increases with increased 
grain size, good grading, and soil compaction ; in fine grained soils, it decreases 
with increased soil moisture. For short penetrations in fine-grained soils, timber 
piles have greater frictional capacity than steel piles because of their greater 

displacement. 

155. FRICTION BEARING-PILE CAPACITY. a. General. The capacity 
of friction bearing piles (defined in par. 143 (2» is estimated by : 

(1) Static friction based on penetration surface area and frictional resistance 

in similar soils. (See table XXVI.) 
(2) Dynamic resistance based on driving energy. (See par. 155 c.) 
b. Preliminary estimates. Before driving begins, the size and length of 

friction piles required are estimated as described in paragraph 83 . The length 
of point-bearing piles is determined by depth to rock or other firm bearing 

material. 
c. Estimation of pile capacity using driving data. (1) The following 

formulas are used to estimate the safe bearing-pile capacity from data obtained 
during driving. In bridge construction, each pile is driven until the average 
penetration per blow becomes less than that developing the required bearing 

capacity. 
(a) Piles driven by drop hammer. 

Timber pile -----.-- -- .----.--- .--. -------- ------------- ----.. 

Steel pile .------------ --- ------ -- --.---- ---- ------ ---------- ---

(b) Piles driven by single-acting pneumatic or 

Timber pile _____ . ___ ___ __ ____ _____ _ ... ... __ .... . _ .... ____ ___ _ 

Steel pile __ _____ ____ . ____ ____ ____ __ ____ _____ ___ _____ __ ___ ____ _ . 

2 Wd.h 
p---

- s + 1.0 

p= 3Wd.h 
, s + 1.0 

steam hammer. 
2 WrH 

p=--
s + 1.0 

p= 3 WrH 
s + 0.1 

(c) Pile driven by double-acting pneumatic or steam hammer. 

Timber pile . __ .... _._ .. _. ____ __ ___ ________________ ______ __ __ . P = _2_E,..---,:-:-
s + 0.1 

Steel pile _____ . ______ _ . ___ __ ___ _______ ............ __ ____ ....... P = ._3_E __ 
s + 0.1 

Symbols: 
h = average height in feet of fall of drop hammer for last six blows. 
H = stroke of ram in inches. 
P = estimated safe load capacity in pounds per pile. 
s = average pile penetration in inches per blow for the last 6 blows of 

drop hammer or last 20 blows of pneumatic or steam hammer. For small values 
of s the formula does not give consistent results. In that case, an average may 
be taken for several adjacent piles driven to approximately the same penetra
tion. See subparagraph 149b(2). 

W d = weight of drop hammer in pounds. 
W r = weight of ram of steam or pneumatic hammer in pounds. (See Table 

XLIX). 
E = driving energy in foot-pounds per blow of double-acting steam or 

pneumatic hammer, which may be estimated as follows: 

Strokes per Energy fool-pounds 

5,000-lb_ hamm" _____ ___________________________ ___ ______ { 

7,000-lb_ h"run" _____________ __ ___ _____ _________________ { 

minute per blow 

225 
195 
170 

140 
130 
120 

4,150 
3,720 
3,280 

8,200 
7,000 
5,940 

(2) The formulas are subject to certain limitations and modifications. 
(a) The capacity formulas are reliable for bearing piles which derive their 

support principally from skin friction in granular non-plastic soils, such as 
gravel, coarse-grained sand, and dry fine-grained sand. For piles driven into 
fine-grained silts, clays, and saturated fine sands, the formulas give values 
which are too conservative. 

(b) Except in rare instances, bearing capacities of friction piles increase 
after driving. To determine whether or not soil conditions are such that the 
formulas apply, compare the average penetration per blow during the last 
six blows with the average penetration per blow after a 24-hour rest. If the 
penetration per blow after 24 hours is less than two-thirds the penetration 
when first driven, a soil condition is indicated for which the formulas give 
unnecessarily conservative values. The increase in bearing capacity after driv
ing may make it possible to avoid splicing piles. If the required bearing 
capacity does not develop, drive a friction pile to nearly its full depth, allow 
it to sta:1d 24 hours, and then check its capacity with at least 10 blows with a 
drop hammer or 30 blows with a steam-pneumatic hammer. Piles need not be 
spliced and driven deeper if the average penetration per blow on redriving is 
less than that required by the formula to give the needed bearing capacity. 

(c) When jetting is used to aid driving, the formulas apply only if the 
pile is rested after jetting and then driven to final position without jetting. 
Data from the final driving is used in the formulas. 

d. Static-load test. (1) General. Static-load tests can be used to estimate 
the capacity of piles driven in any type soil by any driving method. This is a 
reliable method but is slow and cumbersome. 

(2) Soil type limitations. (a) Load testing of piles driven in granular non
plastic soils can begin immediately after driving. 

(b) Piles driven in fine-grained silts, clays, and saturated fine sands must 
be allowed to rest at least 24 hours after driving before static-load testing is 
started. When piles are driven in these soils, the skin-friction resistance during 
driving is much less than the skin-friction resistance after a 24-hour rest, 
while the point-resistance is greater during driving than after a rest. This 
is because the compression of the material under the pile point during driving 
compacts the soil and squeezes water out of it. The water escaping upward along 
the sides of the pile lubricates it and reduces skin friction. During the rest 
the water seeps away from the pile into the adjacent soil and the earth settles 
against the pile, grips it, and develops skin friction. 

(3) Jetted piles. Piles placed by jetting, or by both driving and jetting, are 
surrounded by a lubricating film of air and water. A 24-hour rest is required 
to allow the water to seep away from the pile and the earth to settle against it. 

(4) Testing methods. A simple testing method is to build a platform on 
top of a pile and load it. Beginning with a load somewhat below the pre
dicted safe load, w~ight is added and left for 48 hours. Meanwhile, careful 

61 



measurements of settlement and time are recorded. The maximum safe load 
per pile is one· half the total applied load which in 48 hours produces settle
ment of one-half inch, not including the initial settlement during and imme
diately after applying the load increment. 

156. CAPACITY OF PILES ACTING AS COLUMNS. a. Capacity Formula. 
The capacity of timber piles acting as columns is determined by the column-

stress formula for piles: 1000 (1 - _L_) in which!::.... is the length 
60d d 

to diameter ratio for the un braced length of pile, and 1,000 psi the allowable 
working stress for continuously wet wood of the grade carried in depot stocks. 
This stress also governs for combined bending and compression. 

b. Unbraced length. (1) The unbraced length of pile is taken as the 
longest distance between transverse or longitudinal braces, or from the lowest 
brace connection to a point slightly below ground where the soil is firm 
enough to give the pile side support (for well-consolidated soils, up to one
eighth the penetration). 

(2) The maximum column loads for piles of 10-, 13-, and 16-inch dia
meter acting as r{)ll1mn~ ~r .. · 

GRADE 

6'6 WALE 

I I I I I; I I I . 
11: I I I I I I I I I I 
II I I ,-'-BOTTOMI oF' EXCAV~TI(:XN . ' , ," . 

, 7T4't':37' o?c.!!Jl?77l/? 71::z::-0?/;7/ 7 Z' .. '::l- ///// / /dt3T./,7,(4v? , : I 
lit -:'1 \..~ I II 
I' , ~ " I~' ~, V ~ 

Excavation Sheeting Wales Cross braces or struts 

Maximum 
{4-foot Lumber size in inches long i-

Depth Kind (2- by 4-inch 
spacing) For trench width or tudinal 

in of lumber) 
Size unbraced length of spacing 

feet soil Type of 
in in 

construction 
inches 3 feet 6 feet 9 feet feet 

5to 10 Hard, com- Open; spaced 2 x 10 4x4 4x6 6x6 8 
pact not over 8 

feet 

4 to 10 Soft, sandy Close sheet- 4 x 6" 4 x 4 4x4 6x6 6 
ing 

4 to 10 Hydrostatic Tongue-and- 6 x 8" 4x6 6x6 6x6 6 
pressure groove 

sheeting 

") Wales placed w ith larger dimension horizontal. 

Figure 103. Bracing and sheetillg excavatio ,u. 

(1) Typical excavation in firm earth. 
(2) Minimum sizes of timber. 
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10 
20 

V I/braced length 
(feet) 

30 ___ __ ____ ._ ...... ... _ ...... _ ...... _ ....... .. _ ... 

40 
50 

10 in. 
(tons) 

(3 2) 
(24) 
16 

8 

A verage diameter Iwbraced 
length of pile 

13 in. 
(tons) 

(35) 

16 in. 
(tons) 

(25) (50) 
15 (37) 

Values with parenthesis are higher than used in these designs (par. 46). 

157. PILE PEt~ETRATION. Bearing piles must be driven at least 8 teet 
into firm ground and 15 to 20 feet into soft ground. Piles mU5t be driven 
deeper if scour is probable. 

158. SHEET PILING. a. Sheet piles are used to resist horizontal forces. 
Maximum depths are governed by the following: (1) Strength of sheet piles 
in bending and strength of interlock in cellular construction. 

(2) Strength and spacing of wales in braced trenches and tied or braced 
cofferdams. 

(3) Strength of struts between wales of inside-braced cofferdams. 
( 4) Strength of tie rods between outside wales in filled cofferdams. 
b. The use of tirr.ber and steel sheet piles in typical cofferdam construction 

with safe spacing of supporting wales is shown in appendix II. 

CHAPTER 13 

FOUNDATIONS AND ABUTMENTS 

Section I. GEN ERAL 

159. SCOPE. a. This chapter describes methods of constructing the dif
ferent types of foundations included in this manual. Two general types of 
foundations are considered: 

(1) Pile foundations: bents, piers, footings, and abutments . 
(2) Spread foundations: grillages, concrete pedestals, and abutments. Tim

ber cribs and concrete or masonry piers are not included. 
b. Driving bearing piles for foundations and abutments and sheet piles to 

protect foundation excavations is discussed in detail in chapter 12. However, 
bracing and capping of pile bents and piers is discussed in this chapter. 
General information on construction of foundations is given in FM 5-10. 

c. Designs and construction procedures for foundations described in this 
manual should not be used in regions where permanently frozen ground (perma
frost) exists. In permafrost, it is usually necessary to modify designs and con
struction normally used under other climatic conditions. (See TB 5-255-3.) 

160. EXCAVATING. Excavations for footings and abutments of semi
permanent bridges are usually shallow. Excavating machines, power shovels, or 
draglines, can be used to advantage for preliminary grading. Finished excava
tions are usually made with hand tools. 

a. Dry excavation. (1) In dry or moist soil, excavations to depths of 4 
to 5 feet can llsually be made without shoring or sheeting. Sides of the excava
tion are vertical if the ground is firm and has no tendency to cave or slide. 
In loose earth, sides of the excavation must be sloped. 

(2) Deeper excavations, excavations at the foot of steep slopes, and excava
tions close to railway tracks or to areas heavily loaded by other foundations, 
must be shored or sheeted to prevent caving. 

(a) Continuous sheeting need not be used in firm, stable, earth. Plank are 
set vertically at intervals not greater than 5 feet and are held by horizontal 
wales and struts. (See fig. 103.) 

(b) In unstable or sandy soils, sheeting must be continuous. It is held by 
horizontal sets consisting of wales and struts framed to the size of the excava
tion. Vertical sheeting is driven around the outside of the sets as the excava
tion is deepened. 

b. Cofferdam excavation. (1) Cofferdams. (a) Excavations through 
water or in saturated soil are made inside watertight cofferdams. Cofferdams 
are built by driving closely fitting or interlocking sheet piling or sheeting 
around timber wales framed to the dimensions of the excavation. Typical 
cofferdams and data for their design are given in appendix II. 

(b) For cofferdams started on the ground, a shallow hole is dug. The 
wale frame is set in the excavated area and serves as a guide for driving the 
sheeting. For cofferdams started in the water, the wale frame is floated in 
place and guide piles or posts are driven to anchor the frame in position. The 
fr~me then serves as a guide for driving the sheeting. 

(c) In shallow excavations, the sheeting may be drivep. to the full required 
depth before excavation is started. In deeper excavations, sheeting is driven 
until driving becomes difficult; the hole is then partially excavated, an addi
tional set is placed if needed, and driving is resumed. The two operations are 
used alternately until the required depth of excavation is reached. 

(d) Excavation in small cofferdams is usually done with hand tools, and 
the cofferdam must be lInwatered while excavation proceeds. In sand, gravel, 
or other porous soil, the sheeting must be driven far enough ahead of the ex
cavation to prevent large amounts of water flowing up through the bottom 
of the excavation. In tight silty soils or clay, the sheeting need be driven only 
enough to embed it firmly below bottom of excavation. 

( 2) Unwatering cofferdams. Cofferdams usually leak appreciably and pump
ing is necessary to remove the water. Portable low-head centrifugal pumps 
should be used. A strainer must always be used on the suction end to keep 
out trash and stones. 

(a) The pneumatic sump pump (stock number 11-7468.5) having a 
capacity of 175 gpm at 25-foot head is best. Its operation requires 80 cubic feet 
of air per minute at 80 pounds pressure. This pump is suspended in a sump 
inside the cofferdam. It will continue to operate even when submerged. 

(b) Gasoline-engine-driven pumps available in class IV supplies include 
a base-mounted centrifugal pump (stock number 11-4619.28) having a 
capacity of 166 gpm at 25-foot head, and a portable centrifugal pump (stock 
number 11-4619.24) having a capacity of 55 gpm at 50-foot head. The larger 
pump is usually needed, but the small pump will unwater small cofferdams in 
tight soils. 

(c) Gasoline-engine-driven centrifugal pumps must be set outside the 
cofferdam to avoid danger from exhaust fumes. To reduce suction lift they 



should be set as low as possible. The suction hose should be set in a sump and 
be kept completely submerged to prevent the pump sucking air and losing its 
prime. 

(3) Contfol of leakage. Leaks in walls of cofferdams are caused by poorly 
fitting, defective, and broken or split sheeting. Large leaks can be stopped by 
driving additional sheet piles behind the sheeting and by calking openings 
from inside the cofferdam. Small openings above the bottom can be stopped by 
sifting sand, cinders, or grain into the water close to the leak where it will be 
carried into the opening by the flow of water. Rapid unwatering of a cofferdam 
compacts the surrounding soil, reduces the flow of water through it, and causes 
small crevices to be filled with silt and sand. 

c. Size of excavation. (1) Excavations in firm soil for concrete founda
tions having vertical sides can be made the size of the foundation. Sides are cut 
to line and squared, and the concrete is placed without forms . 

(2) Cofferdams for wet excavations are made with I-foot or more clearance 
between concrete forms and sheeting on all sides. \X'ater leaking into the 
cofferdam can be pumped out of this space before it damages fresh concrete. 

161. CONCRETE. a. Use. Concrete is used without reinforcing in ped
estals and abutments of semipermanent bridges. It is preferably used only where 
water can be excluded from the forms . Placing of concrete under water should 
be done only when experienced personnel are available. 

b. References. See paragraph 43 for quality of concrete required . See 
chapter 9, TM 5-226, for detailed information on concrete form construction. 
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c. Equipment. (1) The 14-cubic-foot trailer-mounted concrete mixer 
furnished to construction units mixes from 12 to 15 cubic yards of concrete 
per hour.' This capacity is ample for pouring foundations of semipermanent 
bridges, the largest of which contains approximately 35 cubic yards of concrete. 

(2) Materials are stock-piled close to the mixer and are delivered to it in 
wheelbarrows. Five wheelbarrows are needed to handle materials, two for fine 
aggregate and three for coarse aggregate. Six to eight wheelbarrows should be 
provided to deliver mixed concrete to the forms. 

(3) Seven to eight gallons of mixing water are required per minute. It can 
be pumped to the mixer or can be delivered in tanks by truck. 

d. Anchor bolts in concrete. Anchor bolts embedded in concrete must 
be accurately set with wood templates held by timber frames nailed to the 
forms. They should be set before concrete is placed and their position checked 
immediately before and after placing the concrete. Anchor bolts must not be 
driven into the concrete after it is placed. 

e. Steel reinforcement. The concrete designs in this manual do not re
quire reinforcing steel. However, the advantages of steel reinforcement war
rant the use of available scrap material such as wire mesh, fencing, or salvaged 
Sommerfeld or bar-and-rod type landing mat to strengthen abutment bulk
heads and concrete pedestals. In bulkheads, reinforcement should be near the 
rear face and extending well below the bridge seat. In concrete pedestals on 
piles, horizontal reinforcement should be placed both ways near the top of piles. 

162. BACKFILL AND GRADING. a. Footings and grillages must be back-

ORKING PLATFORM 
TO BE REMOVED 

filled to prevent the ponding of water around the footing and consequent 
softening of the fcundation material. 

b. Backfill should be placed in uniform, horizontal layers of not more 
than 6 to 12 inches, and each layer should be thoroughly compacted with 
hand or pneumatic tampers (stock number 66-8425.5). After backfilling, 
the ground surface should be graded so surface water will be carried away from 

the footing. 

Section II. FOUNDATIONS 

163. PILE BENTS. Pile bents are not usually braced and capped by the pile
driver crew. When the pile-driver rig is advanced over the structure, a crew 
lays stringers and sufficient flooring for pile-driving equipment. 

a. Timber pile bents (fig. I). Where piles are not driven to exact position, 
they must be pulled into place and aligned with tackle and aligning frame 
(fig. 105) before the bent can be braced and capped. 

(1) After the piles are drawn into position, planks are spiked at the 
correct elevation to gu ide the saw in cutting off the piles (fig. 104) ; the piles 
are cut off either with a two-man crosscut saw or with a power chain saw; the 
cap timber is put in p!ace; holes for driftbolts are bored through the cap and 
into the head of the pile; and the driftbolts are driven. 

(2) After the bent is capped, guides and aligning frame are removed, 
bracing is nailed into place, holes are bored through bracing and piles, and 
bolts are inserted to complete the bent. Preboring of piles, cap, and bracing 
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Figure 104. Aligning timber pile,- and successive .fteps in completing pile bents. 
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is not practical because of variations in shape, size, and spacing of piles. 
Methods of dapping and blocking to compensate for differences in size of 
piles are shown in figure 106. 

(1) Bracing on face of larger piles, filler blocks used on smaller piles. 
(2) Bracing face of smaller piles, larger piles dapped. 
(3) Bracing pulled against all piles, no blocking or dapping. 
b. Steel pile bents (fig. 3). Steel piles in bents must be driven so their 

webs are parallel with bridge center line. If not, piles must be rotated as well 
as aligned before they can be capped and braced . To draw piles into position, 
tackle, jacks, and timber frames are used as shown in figure 107. 

(1) Cap ping. Caps are bolted, riveted, or welded to piles. Bolting with 
standard machine bolts is preferred, since inaccuracies in connections can be 
best compensated by this method. 

(a') Bolted connections. After caps have been assembled with their dia
phragms and drilled for connections, they should be set in place on the piles 
and held by clamps or on blocking from the straightening frame. Holes are 
then drilled or burned and reamed. Piles are marked and are cut off with an 
oxyacetylene torch. B::J lts are inserted and tightened. 

(b ) W elded collnectiom . These are made with the cap bolted or clamped 
in place and supported from the straightening frame. 

(2) Bracillg. (a) Irregularities in the positioning of piles makes it im
practical to prebore holes, either in bracing or in piles. Welded bracing con
nections are preferred to bolted or riveted connections. 

(b) After caps have been connected, bracing is raised to position and held 
with clamps. Holes for bolts or rivets are drilled or the connections are welded. 

164. PI LE PI ERS (fig. 5) . After individual bents are completed, jacks or 
tackle are used to draw them to correct spacing and to parallel alignment. 
Longitudinal corbels and bracing are installed to complete the pier. 
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TIMBER PILE 

DOUBLE WEDGE THREADED ROD TO 
PULL FRAME 
TOGETHER 

FRAME TIGHTENED, PILES IN POSITION 
Figure 105. Aligning fram e to draw timber piles into position for capping. 

165. SILLS ON TIMBER PILES (fig. 8 (1)). In driving piles to carry sills, 
particular care must be used to drive piles in correct alignment. They usually 
do not project enough above ground line to permit them to be aligned after 
driving. 

166. STEEL FRAMES ON STEEL PILES (fig. 20 (1) . a. Piles to be capped 
with steel frames must be accurately driven. For this reason timber guide frames 
are used. Steel frames are prefabricated but are not assembled for erection. 

b. Piles are prepared for frames and frames are set in the following se
quence: 

(1) Piles are cut off at correct elevation and flanges are cut (coped) as 
required for attachment of steel frame. 

(2) Cross beams are' set and held in place with clamps while holes for 
their connection are drilled in piles. 

(3) Fitting.up bolts are inserted and drawn tight. 
(4) Cross diaphragms between beams are set and are bolted with fitting-up 

bolts. 
(5) End angles between piles are set and held in place with clamps while 

holes for their connection are drilled. 
(6) Final connection of all parts is made with machine bolts, rivets, or 

structural ribbed bolts. 
c. After all parts of the four tower foundation frames are completed, the 

center of each tower column is carefully determined. From these centers, 
holes for anchor bolts are marked and drilled or burned. 

167. CONCRETE PEDESTALS ON PILES (fig. 9 (1)). The pedestals of 
pile-supported concrete pedestal footings are normally at ground level. How
ever, when piles are in water the concrete pedestals are built above water. 

BRACING FILLER 

BLOCK 

( I ) 

DAPPING-~""-

(3) 
Figure 106. M ethods of blocking and dapping piles for bracing to 

compensate for di fferent size piles. 

Butts of piles should be either thoroughly saturated before concrete is placed 
or should be sealed against water. 

a. Pedestals in soil (fig. 20 (2). The bottoms of concrete pedestals 
must be set below the frost line usually from 3 to 5 feet deep, depending on 
climatic conditions. After piles are driven, the bottom of the pedestal exca
vation is leveled, piles are cut off at the correct elevation, forms are built, and 
concrete is poured . If the bottom of the excavation is soft, a bed of sand or 
gravel is laid before the concrete is placed. 

b. Pedestals over water (fig. 20 (3» . When placing -concrete pedestals 
over water, timber sills are bolted to the piles and a platform somewhat 
larger than the pedestal is built on them at the level of bottom of pedestal. 
Piles are then cut off at correct elevation, forms are constructed on the plat

forms, and concrete is placed. 

168. BRACING PILES BELOW WATER. Foundation piling should not 
have unbraced lengths from firm ground up to bottom of sills, pedestals, or 
transverse bracing greater than given in paragraph 10. Underwater lateral 
support can be provided by wire-rope bracing or riprap. 

a. Wire-rope bracing. Piles of bents and piers are braced below water 
with wire-rope guys connected as shown in figures 108 arid 109. Guys must be 
tight to be effective. The section braced with wire rope should not be more 

than 12 to 15 feet high. 
(1) Guys on wood piles. To install guys on wood piles, two turns in the 

middle of the guy rope are taken around the outside pile of the bent and are 
pushed down to the bottom with a pole. One end of the line is looped twice 
around the pile at the other end of the bent above waterline. A pull-jack or 
turnbuckle is used to draw the line tight and the two ends of the guy rope 

JACK PLACED TO PULL 
PILES TOGETHER-----+t-+-tH' 

SPREAD PILES 

I 
I I I 
I \1 

I 1:1I"'---+--+lI---tJ~H!II-:7"STEEL PILE 
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Figut'e 107. Pulling steel piles into pOJition bef ore drilling to connect cap and bracing. 



are connected. Guy ropes are Y2-inch galvanized wire rope and are connected 
with galvanized wire-rope clips. 

(2) Guys on steel piles. Before the pile is completely driven, two wire 
ropes are connected to the pile through holes drilled or burned in each flange. 
The wire ropes are lashed to the pile, and the pile is driven to final position, 
the lower ends of the wire ropes being near stream-bed level. Lashing is 
removed, and the free end of each guy is threaded through a hole burned or 
drilled in upper end of the pile at the opposite end of the bent. The guy rope 
is then drawn tight and wire-rope clips installed. Guys on steel piles are placed 
in paris connecting into each flange of the pile. Guy ropes are Y2 -inch galvan
ized wire rope connected at each end with three Y2-inch galvanized wire-rope 
clips. 

b. Riprap. Riprap placed around foundation piles protects against scour 
and gives lateral support to the piles. (See fig. 20 (3).) Riprap must be 
deposited in uniform horizontal layers so piles will not be forced out of 
position. Side slopes of riprap should not be steeper than 1 Y2 to 1. 

(1) Stone ri prap. Stones, concrete, or masonry in pieces weighing 50 to 
100 pounds are used if available. Irregular pieces stay in place better than 
rounded stones. Stones weighing less than 50 pounds should not be used 
for riprap. 

(2) Sacked concreie riprap. Sacked concrete can also be used as riprap. 
Cloth cement sacks or burlap bags of 1- to 2-cubic foot capacity are filled 
about two-thirds full, securely tied, and placed before the concrete sets. A 
I-to-6 mix concrete using local sand or sandy soil for aggregate is satisfactory, 

169. CONCRETE PEDESTALS ON GROUND. a. Concrete pedestals are 
set at least 3 feet below ground surface. They are set lower if necessary to: 

(1) Reach firm soil having adequate bearing capacity. 
(2) Protect from frost action in cold climates. 
b. If excavation is carried deeper than intended, it must not be filled in 

with earth. Backfill is made with well tamped, selected, well graded sand and 
gravel, .or concrete is used and the thickness of the pedestal is increased 
accordingly. 

170. GRILLAGES. a. Bedding. To avoid uneven settlf'ment, grillages must 
be carefully bedded and set. They must not be placeq on loose, plastic, or non
uniform soil, nor on frost-bearing ground. 

(1) To secure even bedding, grade stakes are set at each corner of the gril
lage excavation . From these the ground is carefully leveled, using a straight
edge and carpenter's level. High points over the area are removed with 
shallow cuts. Low areas are filled and the soil firmly tamped. 

(2) Tamping is done with a hand tamper; pneumatic tampers should not 
be used. Water can be used sparingly to aid in compacting loose, dry soil but 
the bed must not be muddy. Sand or fine gravel can be used to fill low spots 
in the surface. 

(3) Where soil conditions are unsatisfactory, the ground below the gril
lage is excavated to uniform, firm soi l below frost line, drainage outlets are 
installed, and excavation is backfilled with select material well-compacted. 

b. Timber grillages. (fig. 10 (1». Grillage timbers are placed one by 
one on the prepared bed. Each timber should be firmly bedded and the top 
surface of the first course leveled before placing the second course. Holes for 
driftbolts are then drilled and driftbolts driven to hold the two courses 
together. 

c. Steel grillages (fig. 14). Steel grillages are usually assembled in the 

Figure 108. Method of attaching wire-rope gU)'S to brace timber piles below water. 

( 1) Arrangement of guys on bent. 
(2) Guys in place, tightened with turnbuckle. 

fabrication yard and set as a unit. Because of their weight, they must be handled 
by a crane. They must be set exactly to permit correct placement of tower 
columns. Grillages may be set in a concrete bedding to obtain full uniform 
bearing. 

171. FOUNDATIONS ON ROCK. Where foundations are on solid rock, 
no grillages are required. Column bearing plates are set on the rock after 
leveling the bearing area with grout or concrete. Anchor bolts are set in drilled 
holes and are cemented in place with grout. 

Section III. ABUTMENTS 

172. PILE ABUTMENTS. a. Pile abutments consist of one or two rows of 
timber or steel piles capped to form a seat for stringers of the end span, and 
a timber and pile bulkhead (end dam) to retain the approach embankment. 
See sheet 21 for details of a typical pile abutment. 

b. Procedure for construction of pile abutments is as follows: 
(1) Piles are driven and are cut off at correct elevations. 
(2) Bearing piles are capped and posts to support the bulkhead are bolted 

to the piles. 
(3) Horizontal planks of the bulkhead are nailed to the posts and ends 

are cut square. 
c. After the bulkhead is built, the approach embankment is extended to the 

abutment and allowed to spill past the ends of the bulkhead. Fill against the 
bulkhead must be well compacted. 

173. TIMBER-GRILLAGE ABUTMENTS. a. Timber-grillage abutments con
sist of vertical posts set on a timber grillage. These are capped to form a seat 
for the stringers of thf' end span. The bulkhead is supported by the posts which 
are anchored by guy ropes to deadmen under approach fill. For low abutments, 
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Figure 109. Method of allachin/i wire·rope guys to brace steel piles below water. 

the posts are omitted and the cap supporting the stringers rests d~rectly on 
the grillage. See sheet 22 for details of a typical timber-grillage abutment. 

b. Procedure for const.ruction of a timber-grillage abutment is as follows : 
(1) The grillage is assembled and set as a unit. 
(2) Posts, cap, and bulkhead timbers are framed, assembled, and set on 

the grillage. 
(3) Posts and backwall are braced away from the bridge at a slight batter, 

not over 1 in 12. 
( 4) Wire-rope guys are attached to the posts with wire-rope clips, anchored 

to deadmen under the approach fill, and tightened. 
(5) The approach fill is placed against the backwall in well-tamped 

layers. When enough fill is placed to keep the backwall from overturning, 
the temporary bracing is removed. As additional fill is placed, posts and 
backwall will be forced to correct vertical position. 

174. CONCRETE ABUTMENTS. a. Principal operations required for con
struction of concrete abutments are covered in section I. The rules in para
graph 169 for concrete pedestals apply also to abutments. See sheet 27 for 
details of a typical concrete abutment. 

b. Abutment concrete should be placed without construction joints. Under 
no condition should a construction joint be made at the top of the bridge 
seat unless steel dowels are provided to connect the backwall with the 
concrete below. 

c. Abutments should not be backfilled until the concrete has attained 
ample strength. At least 5 days should be allowed when using standard 
Portland cement concrete and 2 days when using high early-strength concrete. 
The top of the back wall should be protected with timbers during construction 
of the entire bridge. The wheels of heavily loaded construction vehicles 
should not be 'permitted close to the backwall, except on planking heavy 
enough to carry their load well back on the embankment. 
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CHAPTER 14 

ERECTION PLANNING AND EOUIPMENT 

Section I. ERECTION PLANNING 

175. GENERAL. Erection procedure is determined by the type and size of 
bridge, the site the skill and experience of personnel, and the capacity of 

avai lable equiprr._dt. 

176. SELECTION OF PROCEDURE. a. Step-by-step erection procedure 
must be developed. The speed of erection depends on the ingenuity of the 
officer in charge of construction. Larger bridges and difficult erection problems 
require accurate and detailed planning, including : 

(1) Sketches of positions of equipment. 
(2) Plotting of reach and lifting capacity of equipment III each position. 
(3) Tabulation of weights of parts to be erected. 
b. Sound procedure resu lts in : 
(1) Quick erection with a minimum of special equipment and labor, least 

chance of delay through accident or mishandling, and least risk to men and 

equipment. 
(2) Delivery of materials or assemblies within reach of equipment. 
(3) Employment of forces in separate groups not concentrated on one 

task or at one piece of equipment. 
(4) Firm footing and ample working room for all operations. 
c. Suggested methods of erecting structures of different types, heights, and 

span lengths under different site conditions, and detailed procedure for 
erecting typical units are given. in chapter 16. Expedient erection of large struc
tures may relluire combining two or more of the methods described, each 
being used to erect that part of the structure to which it is best adapted. 

177. CHARACTERISTICS OF SITE. a. Characteristics of a bridge site 
are controlling factors in determining general layout, span lengths, and height 
of supporting to wers or bents. These, in turn, are primary factors in de
termining erection procedure. 

b. Condition of approaches and their location with respect to the ex!stmg 
road net determine whether erection can be carried on from one or both ends 
of the structure and whether materials must be delivered to one or both 
approaches at deck level or to the ground or water below. 

c. A firm, gently sloping bank permits free use of equipment and free con
duct of operations on the ground. Soft or steep banks require erection from 
overhead or from falsework. A wide waterway may require using floating 

equipment. 

178_ SKILL OF PERSONNEL. a. General. The skill and experience of 
available troops must be considered in developing procedure, particularly for 
difficult erection problems. Ability to handle equipment expertly and safely 
under maximum loads, knowledge of precautions necessary in handling heavy 
loads, and ability to anticipate contingencies are gained only through experi

ence. 
b. Crane operators. Able crane and machine operators judge the speed 

with which capacity loads can be raised, lowered, or swung by the feel of their 
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equipment; this ability can be gai ned only through exper ience. If ski lled 
operators are not avai lable, procedure should be planned to avoid handling 
erection parts near the capacity or maximum reach of erection equi pment. 

c. Riggers. If the men are unaccustomed to working above ground, the 
number of connections to be made during erection should be reduced to a 
minimum by assembl ing parts on the ground and erecti ng them as units. 

d. Welders. (1) Highly skilled welders are required for erection weld
ing. They must have passed qualification tests for welds of horizonta l and 
vertical position. (See par. 124 and fig. 65.) 

(2) Welding main-member splices and connections during erection is 
not recommended . Secondary members, bracing, and fittings, which are less 
important to the safety of the bridge can be welded in place. 

179_ CAPACITY OF EQUIPMENT. Each principal member and subassembly 
must be examined to determine whether its erection is within the reach and 
safe load capacity of available equipment. If not, erection procedure must be 
modified or special equipment provided. Safe load capacities of standard 
truck-mounted and crawler-mounted cranes are given in tables LXXXII and 
LXXXIII. These data are used in determining construction schemes. Before 
handling loads near the maximum capacities,. each crane or rig should be 
tested at the site since counterweights and cons/mctioll may 11ary for equip
ment of one model. 

Section II. EQUIPMENT 

180. HAND TOOLS. Tools required to erect typical semipermanent bridge 
units are l isted in table XXXI. This table does not include hand tools regu
larly issued to engineer squads and platoons. Figure 11 0 shows special tools 
required for erecting steel bridges. 

a -POUND SLEDG E 

• 

3-POUND HAMM ER CRESCENT WRENCH I 

-DRIFT PIN 

STR UCTURAL OFFSET WRENCH 

2- FOOT CONNECTING BAR 

• 
RATCHET WRENCH 

Figure 110. Ha1ld tools used in erecti1lg steel bridges. 
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CRAWLER -MOUNTED 
CRANE 

TAG LINES 

PIL E-DRIVING 
ATTACHMENT 

Fig;" e 111 . Crall'ler-moll1lted creme operating from deck of bridge to drive piles and 
erect limber towers within reach of crane. 

181. RIGG!NG. a. Rigging instructions given in TM 5-225 cover use of 
lines and tackle and of gin poles and shears. 

b. Capacity of gin poles and shears of moderate height and reach is usually 
determined by the strength of guys and their anchorage. For the higher lifts 
and greater reaches often required in bridge erection, the strength of spars 
becomes the controlling factor in determining capacity. 

c. Stresses in guys and spars for different inclinations of each are shown in 
table LXXIV. Safe stresses in round and square spars of varying lengths are 
given in table LXXIII. Safe load capacities of wire rope and cordage are 
obtained from tables LXII , LXIII, and LXIV. 

182. CRANES. Truck- and crawler-mounted cranes are preferred for erect
ing semipermanent bridges. They can be used to extend constn,lction by 
moving out over the successively completed spans (fig. 111) or, if conditions 
permit, they can work from the ground. (See fig. 112.) Timber mats can be 
used to operate cranes over soft ground. For work over water they can b.e 
placed on a raft or barge. When operating from floating equipment, the 
raft or barge must be large enough to support the machine and its load without 
losing stability. Booms of the standard cranes are sectional and can be 
extended to raise loads to considerable heights. 

a. Truck-mounted cranes. (1) Truck-mounted willes are suitable fOl 
e~ecting structures of moderate span; on larger bridges they are used prin
Cipally to handle parts behind the main erection units and to supplement fixed 
or less mobile equipment. For details see chapter 16. 

(2) Truck-mounted cranes are highly mobile but require a firm level 
base for their operation; they should not be used on rough or soft ground. 

(3) Outriggers g ive stability when handling heavy loads. (See fig. 113.) 
They may not increase the capacity of the crane to handle end loads but they 



CRANE. IN POSITION FOR RAISING 
TOWER TIMBER WITH PILE LINE 

CRANE IN POSITION 
FOR DRIVING 
NEXT BENT PILING 

Figure 112. Crawler-mollnted crane operating from ground to drive .biles 
and erect timber towers. 

always permit handling heavier side loads . Outriggers for the %-cubic yard 
trucks are obtained from depots. 

b. Crawler-mounted cranes. (1) Crawler-mounted cranes and crawler
mounted shovels with crane-boom attachmen-ts are available to engineer troops 
~n capacities from % to 2 cubic yards. (See table LXXXIII .) 

(2) They are less mobile than truck-mounted cranes but can maneuver 
easily and are better suited to erection use. 

(3) They can be operated over rough ground , ground too soft to support 
truck-mounted equipment, and, if the bottom is firm, in water deep enough 
to cover their crawlers. 

BOOM 

SLEW I~G RO': 

Fig1l1'e 114. Four-tall .rtiff- leg derrick. H oist is not In view. 
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Figure 113. Truck-mounted ¥S -cubic yard crane with outriggers lifting test load over the side. Insert shows outrigger details. 

Outriggers are obtained from depot! and in!tailed in the field. 

(1) Coleman truck-mounted crane. 

183. DERRICKS. Two types of derricks are ordinarily used in semipermanent 
bridge construction. Their use is not economical unless continued operations 
are carried on within reach of their booms. 

a. Guy derrick. (1) A guy derrick consists of a mast, a boom pivoted at the 
foot of the mast, and guys and tackle. If the guy lines to the top of the mast 
clear the end of the boom, the boom can be swung through a full circle. Loads 
are moved by hand hoist or by eng ine-driven hoist. 

(2) Details of a guy derrick designed for erection of high timber towers 
are shown on sheets 232 to 234 inclusive. Boom and mast of this derrick can be 
made of materials used later in the bridge. Special parts can be made in th,~ 
field . 

(2) Brockway truck-mounted crane. 

b. Stiff-leg derrick. (1) The mast of a stiff-leg derrick (fig. 114 ) is 
held in a vertical positioll by two inclined struts connected to the top of the 
mast. The struts are spread apart 60° to 90° to provide support in two directions 
and are attached to sills extended from the bottom of the mast. The mast and 
boom swing through an arc of about 270°. 

( 2) Steel derricks of the stiff-leg type are available to engineer troops in 
two sizes: 4-ton rated capacity at 28-foot radius, and ~ O-ton rated capacity at 
38-foot radius when properly counterweighted. Both derricks are erected on 
fixed bases. Their adaptability to bridge construction is limited by their 
weight, dimensions, and immobility. 

(a) The 4-ton derrick including a skid-mounted two-drum gasoline-engine-
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Figure 115. Medium cableway in /Iosition over bridge center line for erection of bridge. 

driven hoist weighs 7 tons and occupies a space 22 feet square. 
(b) The 30-ton derrick including a skid-mounted two-drum hoist weighs 

approximately 22 tons and occupies a space 29 feet square. 
N ote. When used on the deck of double-lane bridges, these derricks must be moved 

on rollers . D erricks on single ·lane and railway bridges must be supported by outriggers. 
c. Field-constructed derricks. Lashed stiff-leg and guy-mast derricks are 

described in TM 5-225 . These and similar derricks often serve some special 
use in bridge construction. However, they must be seated on a fixed base or 
on a skid frame. 

184. CABLEWAYS. a. The medium cableway (fig. 115), developed for 
military operations, can be used effectively for erecting timber and steel towers 
and for launching light stringers. The maximum cableway span is 1,200 feet, 
the cableway tower height 63 feet, rated capacity 3,000 pounds, and maximum 
hook l.oad with caution 4,000 pounds. It can be installed in 6 hours by trained 
engineer troops. It weighs 20,000 pounds and is transported on four trucks. 

b. The cableway should be installed with the base of cableway towers 
approximately at grade and on the bridge center line. For detailed informa
tion, see Technical Manuals on this equipment. 

185. HOISTS. Hoists are of two principal types, drum hoists, including 
winches and crab hoists, and chain hoists. 
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a. Drum hoists. A drum hoist consists essentially of one or more winding 
drums, a train of reducing gears, .and a power source. It may carry one or 
more winch or capstan heads for handling secondary lines. Hoists are attached 
to construction equipment of many types either as an essential part of a machine 
such as a crane or derrick or as an attachment on trucks and tractors. 

(1) The following power-driven drum hoists are available to engineer 
troops. 

Power Number of drums 

Diesel ..... .. _ ... . _ ......... _ ... _ .... _ ......... ..... ...... _._ ... -.... . 
Gasoline (fig. 116) _ ... ........ _ ..... _ .. _ ...... _ ....... _._ .. . 
Pneumatic (fig. 117) ._._ .. _._ ....... _. __ .. _ ... _ ....... _ .. _._ 

2 

2 

1 

Capacity in tons 

6 
4 
1 

(2) Single-drum hand winches of 2-, 5- and 15-ton capacities are available 
as class IV equipment. (See fig. 118.) A winch arranged for attachment to a 
boom or mast is called a crab hoist. Winches are used principally to operate 
gin poles, shears, and derricks. 

b. Chain hoists. Chain' hoists (fig. 119) are used for raising and holding 
loads and are particularly useful when accurate placing or adjustment of loads 
is required. They are of two types: differential chain hoists available in capaci
ties of 1 to 5 tons, and ratchet chain hoists in capacities of 1 Yz to 4Yz tons. 

Figure 116. Gasolitle·engine-driven hoist, double-drum, 4-ton capacity. 

Figure 117. Pneumatic hoist, single-drum, 1-ton capacIty. 
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Figure 119. Chain hoists, hand·operated. 

(1) Ratchet chain hoist. View shows standard bridge hoists rigged for 111' 
and 3-ton loads. 

(2) Differential chain hoist. 

186. JACKS. Jacks are used to raise or lower heavy loads short distances. They 
are available in capacities from 5 to 100 tons. Small-capacity jacks are operated 
through a rack bar or screw whil~ those of large capacity an; usually operated 
hydraulically. Jacks most used in bridge construction are : 

a. Pushing and pulling jacks. Pushing and pulling jacks (fig. 120(1) 
are screw ji cks of 10-ton rated capacity ~ith end fittings which permit pulling 
parts together or pushing them apart. Their principal use in erection is to 
spread or. brace parts and to tighten lines or lashing. 

b. Ratchet lever jack. The ratchet lever jack (fig. 120(2)) available to 
engineer troops as part of panel bridge equipment is a rack·bar jack having 
a rated capacity of 15 tons and an effective movement of at least 11 inches. 
It has a foot lift by which loads close to its base can be engaged. 

c. Screw jacks. Screw jacks (fig. 120 (3» having a rated capacity of 
12 tons are supplied with the platoon pioneer. set. They are about 13 inches 
high when closed and have a safe rise of at least 7 inches. This jack can be 
used for general erection purposes. 

d. Hydraulic jacks. Hydraulic jacks (fig. 120 (4)) are available in class 

Figure 118. Hand winch, single.drum, 2·ton capacity, mounted on timber frame . 
IV supplies in capacities up to 100 tons. Loads normally encountered in semi
permanent bridge construction do not require large-capacity hydraulic jacks. 

(2) 

(3) 1(4) 

Figure 120. Mechanical iacks used in semipermall ent bridge construction. 

( 1) Pushing and pulling jack. (2) Ratchet lever jack with foot lift. (3) Screw jack. (4) Hydraulic jack. 
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Figure 121. Crawler-mounted Cfalle operatillg over falsework to dritJe 
piling and erect timber tower fo r long span . 

Those supplied with the squad pioneer set have a rated capacity of 12 tons, 
a rise of at least 514 inches, and when closed are 11 inches high. They are 
large enough for usual construction needs. 

Section III. FALSEWORK 

187. GENERAL. Falsework is any construction intended for erection use 
only and then removed or abandoned. It includes temporary towers, bents, or 
trestles, fixed and floating platforms, staging, runways, and ladders. On major 
structures, temporary trestles provide quick access to points of construction. 
Falsework bents provide temporary supports for erection of superstructure 
spans. Staging is used to provide working platforms. Ladders should be pro
vided for all towers. Safety should be given full consideration in locating and 
designing falsework. Whenever practicable, falsework should be built of local 
materials or materials that can be used In the permanent structure after they 
have served their temporary purpose. 

188. FALSEWORK BENTS. Falsework bents can be used to support long 
spans when they are erected in sections before splicing, or when they are 
erected before the permanent tower or bent supporting their outer end . has 
been built. Their use makes it possible to drive piling and erect superstructure 
with light mobile cranes. Falsework bents must be well-built, securely braced 
or guyed, and must be adequate to support all loads placed on them. Typical 
applications are shown in figures 121 and 122 and are described in detail in 
paragraph 209. 

189. FALSEWORK TRESTLE. Foundations, towers, and bents of long-span 
bridges can be built over shallow water or soft ground by first constructing a 
low trestle to wpport erectiof! equipment. The trestle is usually built alongside 
the line of the towers to be erected. (See fig. 122 . ) It is made as light as 
equipment and erection loads will permit and only wide enough for the 
e<Juipment used. 
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Figure 122. End view of crawler- moullted crane operating otJer temporary trestle built 
alongside bridge as a platform f1'Om which to d rive piling and erect timber to~/)ers . 

190. PLATFORMS AND SCAFFOLDING. a. Drilling, bolting, and nail
ing of timber towers is ordinarily done from scaffolds (fig. 123 ) carried up 
from story to story as erection advances. 

b. Operations such as fitting up, bolting, riveting, and welding require the 
use of hanging scaffolds called floating platforms. These are easily moved 
from connection to connection by two men. Two such platforms are usually 
needed at each connection being made. 

CHAPTER 15 

STEEL AND TIMBER ERECTION 

Section I. STEEL ERECTION 

191. GENERAL. a. All parts and subassemblies of parts are prepared for 
erection in the fabrication yard, where holes for bolts and rivets are drilled 
and subassemblies are match-marked. Prefabricated parts are erected in the 
following sequence : 

(1) Raising and entering. 
(2) Plumbing and aligning. 
(3) Fitting up. 
( 4) Connecting. 

b. Since piles cannot be driven to exact posItIOn and alignment, parts for 
steel pile bents cannot be completely fabricated until in place. Special features 
of their erection are discussed in paragraph 163. 

192. RAISING AN D ENTERING. a. Riveted and bolted connections. 
(1) Members or subassemblies are raised into position with slings. Slings are 

Figure 123. EXCI1lt pleJ of hanging scaffo lds used ill bolting and riveting steel bridges. 

attached to column sections near the upper end so the column will hang verti
cally ; they are attached to horizontal members, bracing, struts, and girders so 
they balance. While being raised, all parts must be guided with tag lines by 
men on the ground. 

( 2) As the part is drawn near the connecting point, it is caught by a rigger 
on the previously erected work. The rigger uses an erection bar as a lever to 
draw the part into position. When any hole in the part being raised matches 
its corresponding hole in the previously erected work, the rigger inserts the 
tapered end of a structural or spud wrench through the holes to hold the 
connection. The member is then shifted as necessary to bring other holes into 
line. When the other holes match, driftpins are inserted, erection or fitting-up 
bolts are added and drawn tight, and slings are released. 

(3) W hen splices are made with tightly fitting parts, it is occasionally neces
sary to wedge or jack splice plates apart so the connecting part can enter 
between splice plates. Connections must not be forced by heavy pounding with 
a sledge as the metal will be injured, rivets and bolts loosened, and welds 
broken. 

b. Welded connections. If parts are welded in place, erection bolts are 
used to hold parts together while they are being welded. Procedure for raising 
parts and entering connections is similar to that for riveted or bolted con
nections. 

c. Pin connections. Horizontal struts and diagonal bracing rods of steel 
towers are connected to the tower columns with pins. (See fig. 124. ) 

(1) In connecting horizontal struts and diagonal bracing rods to tower col
umns, the strut is first lifted into position and rested on erection bolts in the 
tower column. The connecting pin is then driven, passing in order through: 
one flange of the tower column, one flange of the strut, the first eye of the 
bracing rod, the pipe separator, the second eye of the bracing rod, the second 
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Figure 124. Pin colineCliollS of bracing to tower coiullln. 

flange of the strut, and the second flange of the column. The tw~ outer 
diagonals are threaded over the pin, washers are added, and cotter pms are 

driven through the holes at the ends of the pin. 
(a) If the bracing rods are from the panel below, they are already connected 

at their lower end to the opposite column and considerable force is required to 
pull them into position. This force can be supplied with tarkle attache~ to the 
column and to the turnbuckle which joins the two sections of the bracmg rod. 
The rod is lengthened with the turnbuckle so it can be pulled into position 

without too much effort. 
(b) If the bracing rods are diagonals for the panel above, they are low-

ered into position, either singly or together, for insertion of t~e pin. After th.e 
pin is inserted, the free ends of the rods are lashed to the honzontal strut unttl 

they are needed to complete the connection above. . 
(2) The horizontal diagonal bracing rods are connected by a clevlCe and 

pin to a plate attached to the tower column. After the rods are at~ached, turn
buckles must be carefully tightened to take the sag out of the braCing rods and 

to square the tower. 

193. PLUMBING AND ALIGNING. After their erection, towers and bents 
must be plumbed to bril1g all parts of the structure into correct position and 
alignment. If parts have been accurately fabricated, little adjustment will be 

required. 
a. Riveted and bolied construction. Riveted or bolted towers and bents 

are not plumbed until all parts have been . erected. Plumbing should begin 
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with the bottom panel and progress upward. 
(1) Erection bolts are first loosened in splices at which correction is re

quired. At joints requiring major correction, it may be necessary to loosen 
c.lriftpins also. Bolts and driftpins must not be removed, but only loosened 
enough to permit the joint to rotate. 

(2) Columns are plumbed by adjusting the length of diagonal bracing rods 

with the turnbuckle in each rod. 
(3) After correction is made, bolts are tightened and driftpins redriven to 

prevent the joint slipping. 
b. Welded consi'ruction. In welded construction, splices in tower columns 

are made as each section is erected. Bracing connections are usually not welded 
until all parts of the tower or bent have been erected. 

(1) As each column splice is made, it is carefully aligned to make sure 
that the column will be straight from bottom to top. 

(2) If after all parts have been erected, it is found that the tower or bent 
is not plumb, the condition is corrected in the following manner. 

(a) Temporary diagonals of wire rope are run from the base of one column 
to the top of the adjacent column. A pushing and pulling jack is linked with 
each of these false diagonals to adjust its length. 

(b) Connections of the diagonal bracing are loosened. 
(c) The position of the tower or bent is corrected by adjusting the length 

of the false diagonals. 
(d) Connections for the bracing are tightened and false diagonals removed. 

194. FITTING UP. a. Riveted construction. Fitting up of joints to be 
riveted consists of reaming all mismatched holes, adding erection bolts and 
driftpins, and pulling parts securely together for riveting. For details see 
chapter 11. Fitting up is ordinarily done by a two-man crew working on float
ing scaffolds. 

(1) Driftpins should not be forced into holes by hard driving. Holes that 
do not match should be reamed. 

(2) Erection bolts should draw parts firmly together. Tight erection bolts 
are necessary to get good connections with rivets or structural ribbed bolts. 

b. Bolted construction. When connections are made with machine bolts, 
fitting up is not ordinarily a separate operation. The crew that fits up the joint 
completes the permanent connection. 

c. Welded construction. No bolts other than those used in raising and 
entering parts are driven at joints to be welded. Secondary members may be 
clamped in place, if they support no load during erection and the safety of the 
welding crew is not jeopardized. Fitting of minor connections made after 
erection is complete is done by the welder and his assistant. 

195. CONNECTING. Connections are made by riveting, bolting, or weld· 

ing, or with pins. 
a. Riveting. Riveted connections are made by a four-man crew in a man

ner similar to that described in paragraph 123 for riveting in fabrication. 
(1) The heater's forge is set up on a solidly supported platform of 2- by 

12-inch planking. It should be erected as near the work as possible and on 
the same level. If riveting is being done on more than one level, the heater's 
forge should be placed where it can serve all points most efficiently. Others of 
·the riveting crew, the sticker, bucker, and riveter, work from floating scaffolds 
hung at the joint being riveted. 

(2) the riveting crew first makes sure that erection bolts are tight and 

that open holes match and are clean. Rivets are driven first in open holes near 
the center of the joint. Erection bolts and driftpins are removed as riveting 
progresses outward. 

(3) Connections cannot be riveted in place as readily as on the ground, 
since movements of the men are restrained by the relative insecurity of the 
floating scaffold and much time is lost in moving equipment from one scaffold 
to another. An efficient four-man crew can average about 25 rivets per hour. 

b. Bolting. Connections made with machine bolts are completed by the 
I)olting crew. Connections are bolted in the manner described in paragraph 122. 

c. Welding. (1) Welding during erection is used extensively to connect 
bracing members, diaphragms, and fittings. Splicing main girders by welding 
after erection is not recommended; the welded splices shown on drawings 
necessitate overhead welding of important fillet welds unless the stringers can 
be turned during welding. 

(2) Tower column splices can be welded after erection by highly skilled 
welders. When column splices are welded, erection proceeds slowly as erection 
of each main member must await completion of welds connecting previously 
erected members. 

d. Pin connections. Pin connections are made as parts are lifted into place 
as described in paragraph 192. 

196. ADJUSTING OF BRACING. After all parts of the structure are in 
place and connections made, rod bracing must be adjusted and tightened with 
the turnbuckles. Intersecting diagonals in any panel should be equally tight. 
No slack in these diagonals is permitted but they must not be drawn so tight 
that they are under heavy stress: After adjusting, the turnbuckles are wired or 
blocked so they will not loosen by vibration. 

197. PAINTING. Semipermanent bridges are not ordinarily painted. How
ever, in locations where rapid corrosion is expected, painting is advisable if 
the bridge is to serve more than 1 year. 

a. Painting is preferably done in the yard. It may be done after all steel is 
erected and connections made but before timber deck is placed. Before paint
ing, steel must be cleaned of all oil, scale, loose rust, and dirt. Standard paints 
should not be applied on moist surfaces or when the temperature is below 40° 
F. Crevices between parts should be carefully sealed with paint to exclude 
moisture. 

b. Painting may be with bfL:sh or spray gun. Paint should be used as pre
pared by the manufacturer and should be thinned only if necessary for spraying. 
A verage coverage of 1 gallon of paint on steel surfaces is: 

Square feet 

Brush painting ___ ... _ ........ ___ ................ ___ ..... _ .. __ ._ .. ______ . 200 to 400 
Spray painting __________ .... ___________________________ .... _ ..... _._._. . 400 to 600 

Average labor for applying 1 gallon of paint on steel, not including time re
quired to clean surfaces, is: 

Brush painting ................................................................ .. 
Spray painting ........................ _ ....................... _ .. _ .............. .. 

Section II. TIMBER ERECTION 

Hours 

3 to 5 
1 to 2 

198. TOWERS AND FRAMED BENTS. a. Members for towers and framed 
bents are prepared for erection in the framing yard as described in chapter 11. 
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They are erected either singly or as assemblies of several members, usually a 
complete bent or a story of a bent as the capacity of erection equipment permits. 
(See figs. 115 and 125.) Match-marking of members provides for their erec
tion in the position for which they were framed. 

(1) Slings are attached to members or subassemblies of members and they 
are raised to position. Sling attachment points must be carefully chosen in 
erecting subassemblies so they will not be wracked, pulled apart, or broken 
when lifted. 

(2) When in position, members or subassemblies are guyed or braced 
temporarily until permanent bracing can be erected and connections made. 
Columns are toenailed to sills and caps, and bracing is nailed in place. Holes 
for bolts are drilled, bolts are driven, and nuts tightened. 

b. It is important that columns have full bearing over their entire cross 
section against caps and sills. 

(1) Thin shims or wedges should not be used to correct errors in framing. 
Thin pieces of wood warp and split and soon work out of a connection. 

Steel plates or shims can be used but they must be single pieces wide enougb 
to provide contact over the full face of the column. 

(2) If a column is not cut square or to correct bevel, it can be recut short 
enough to be filled-in with a hardwood block not less than 4 inches thick. 
The block must be long enough to e:ztend 1 foot beyond the column on each 
side and must be securely bolted to the cap. 

c. Splices in bracing members, diagonals, and struts should be carefully 
made ; they should always be bolted. Nailed splices of timbers are inadequate 
in semipermanent bridges. 

199. STRINGERS. a. The short span of timber stringers either in pile 
trestles or in framed bent construction permits placing them by hand (fig . 
126) or with a truck- or crawler-mounted crane operating from the deck of 
previously completed work. The centerline of the bridge is projected onto 
the cap of the bent as it is completed, and the position of stringers is marked 
on the cap by measurement from the centerline. 

Figure 125. Raising framed bents into position with truck winch. 
Bridge details are not standard. 
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(1) Interior stringers of highway bridges overlap the cap, and it is not 
necessary to cut them to exact length. They must be long enough to have 
full bearing on the cap, however. 

(2) Stringers of railway bridges and the outside stringers of highway 
bridges are butt-spliced over the cap. It is imperative that these stringers be 
cut in place to exact length. One end of the stringer is cut square and butted 
against the stringer of the preceding span; the cut for the opposite end is 
marked and squared with the stringer in position and the cut made on the 
line marked. 

b. Stringers are toe nailed to the cap, preferably with one 40d nail on each 
side of each end of the stringer. Holes are bored for driftbolts and bolts are 
driven. Scabs splicing stringers over bents are nailed in place, holes are bored 
and bolts are tightened. 

Figure 126. Bringing up timbers to be set in place with erection equipment. 
Heavy timbers are being manhandled with pea1lies. 

200. RAILWAY DECK. a. Ties for railway deck are landed on the 
stringers with the erection equipment and are manhandled into position. The 
preframed tie-spacing timbers insure correct spacing of ties. Ties are fastened 
to steel stringers with hook bolts (fig. 127) and to timber stringers with drift
bolts through . every third tie. 

b. Laying of track is described in FM 5-10. 

20 I. HIGHWAY DECK. It is ordinarily more efficient to manhandle deck 
planks than to place them with erection equipment. On steel stringers, nailers 
are attached to top flanges of stringers either with welded clips or bolts as 
shown on sheet 128. Deck planks are nailed directly to timber stringers or to 
the nailers on steel stringers. About I-inch space is allowed between all 
planking, except laminated planking, to allow drainage and easy maintenance. 
Typical deck-laying procedures are illustrated in figures 128 to 130 inclusive. 

202. WALKWAYS AND HANDRAILS. So far as practicable, curbs and 
handrails are framed before erection. Brackets for walkways are ordinarily 
assembled in advance. 
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Figure 127. Hook bolt for fas tening ties to steel stringers. 

Section III. SAFETY RULES 

203. HANDLING OF LOADS. a. Before swinging heavy loads, equip
ment and rigging are both checked under load. 

b. Heavy loads are moved slowly and kept under control at all times. They 
are moved in only one direction at a time. The critical moment in the lowering 
of a heavy load is when the load is checked; at that moment the equipment 
must withstand the inertia of the load as well as its weight. 

c. Loads are guided and prevented fwm swinging sidewise with tag lines 
tied to the load and held by one or more men on the ground. 

d. Loads should not be lifted during strong or gusty winds. 
e. Loads should not be swung over the heads of working men. 
f. While hoisting equipment is in operation, the operator should not be 

permitted to perform any other work. 
g. An operator should not be permitted to leave his position at the controls 

while a load is suspended from a crane or derrick. 
h. Only one person in each crew should give signals to an equipment operator. 

204. TACKLE. a. Slings and tackle should be inspected frequently and 
frayed or worn equipment replaced. 

b. Wire rope should be removed from service when 4 percent of the total 
number of wires in the rope are found broken or when: 

(1) Three broken wires are found in one strand of 6-by-7 wire rope. 
(2) Six broken wires are found in one strand of 6-by-19 wire rope. 
(3) Nine broken wires are found in one strand of 6-by-37 wire rope. 
c. Wire ropes should not be used on sheaves or blocks having a diameter 

less than those specified in table LXVII. 
d. Wire-rope slings are preferred to chain slings for handling loads. 
e. Wood blocking should be placed under slings lifting heavy steel mem

bers to prevent slings being cut. 
f. Shackles are preferred to hooks for attaching blocks. Hooks, if used, 

must be moused. 
g. Blocking or cribbing should always be used to secure necessary height 

under jacks. Jacks should not be set on a post or strut where they might kick 
sideways under strain. 

h. loose lines should not be permitted to hang from the structure or from 
equipment. 



Figll re 128. N ailillg deck plank to timber stringers. The timber stringers 
shown are substitllte-size shallow stringers. 

205. SCAFFOLDS. a. Scaffolding should be of ample strength and secure 
against slipping or overturning. 

b. Loose boards should not be allowed to project beyond their supports. 
c. Nails should not be used in tension to hold scaffolding or falsework. 

They should always be driven all the way in. 
d. Scaffold horses should be supported evenly and should be nailed to the 

platform on which they are supported. 
e. Ladders should be blocked at foot or tied at top to prevent slipping. 

Scaffolds over 6 feet high should have a guardrail on the back side. 

206. INDIVIDUALS. Individuals must: 
a. Stand clear of Loads suspended in the air. 
b. Stand away from and out of line with rope lines under heavy strain. 
c. Not ride a load being lifted or lowered into place. 
d. Not stand in the line of movement of a load. 
e. Not stand within the angle formed by a line carried .over a block. 
f. Not feel for matching holes with fingers or hand. 
g. Not work beneath other operations where falling tools, bolts, and erection 

parts are a hazard. 
h. Use all prescribed personal protective equipment, such as goggles and 

safety belts. 

CHAPTER 16 

ERECTION METHODS 

207. GEN-ERAL. a. The procedures described in this chapter give methods 
hr quick and safe erection under normal conditions of any of the structures 
ciescribed in the manual. Other equally satisfactory procedures can be developed. 
Combinations of these procedures ana adaptations of other procedures may be 
necessary where site conditions are unusual. 

b. Single-span bridges are erected by launching stringers from the shore, 
following methods described in TM 5-285 . Where stringers can be launched 
from previously completed spans, similar methods are used to erect long spans 
of multiple-span bridges. 

c. Multiple-span trestle bridges can be erected in the following ways: 
(1 ) From deck level by advancing construction as successive spans are com

pleted: 

(a) Spans short enough so supports one span away can be reached with 
erection equipment ; no falsework required. 

(b) Spans so long that supports one span away cannot be reached ; false
work required for erecting towers. 

(c) Spans so long that equipment cannot lift one stringer at a reach of one
half span; falsework or special rig required for erection of spans. 

(2) From ground level : 
(a) Height of bridge within lifting height of equipment; no special erec

tion equipment required. 
(b) Height of bridge beyond lifting height of equipment. 

1. Bridge carried on steel towers ; gin poles required. 
2. Bridge carried on timber towers ; guy derrick required. 

Figllre 129. Clltting deck plank to length with circlllar portable pneumati< saw. 

208. ERECTION FROM BRIDGE DECK WITHOUT FALSEWORK. Bridges 
built of a succession of relatively short spans can be erected from deck level 
without falsework. Erection equipment preferred is a % -cubic-yard truck
mounted crane. 

a. Spans supported on pile bents (fig. 92). Erection of short spans on 
pile bents proceeds in the following manner. 

(1) Materials and fabricated parts from the fabricating yard are delivered 
to the bridge within reach of handling equipment. 

(2) The first pile bent is constructed with the crane on the abutment. 
(3) Stringers for the first span are set in place on the abutment and the first 

bent. 
(4) Deck planks, or ties for railway bridges, are laid. Stringers on railway 

spans are spread apart and cross ties staggered to obtain a temporary deck wide 
enough for the crane. 

( 5) The crane is moved out over the deck to the first bent. The second bent 
is driven and the second span erected. This procedure is repeated until the 
far abutment is reached. 

(6) As the crane is moved off each span, stringers are set in final position, 
the deck is nailed, tread planks and curbs are placed, and walkway and hand
rails are constructed to complete the span. 

b. Spans on pile piers. Procedure for erecting bridges with short sleel
stringer spans on timber pile piers is similar to that for bridges on pile bents. 
It is necessary to reach, and construct only the nearest bent of the forward pile 
pier before an intervening span can be placed temporarily and the crane moved 
out on the structure. 

(1) The second bent of the pile pier is constructed and the pile pier com
pleted. 

Figllre 130. Drilling curb with pneumatic wood borer. 
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(2) The stringers can be set in final position on corbels after the crane has 
moved forward off the span. . 

c. Spans on framed timber towers. Foundations for framed towers are 
usually constructed in advance. Erection of timber towers proceeds as follows: 

(1) Sills on foundation, although framed with the bents, are set separately 
and anchored to piles with scabs or driftbolts or to footings with anchor bolts. 

(2) The first tower bent is delivered to the crane assembled. (It may be 
assembled on the ground immediately behind the crane.) The crane then places 
the bent over the previously placed sill. \ See fig . 111.) The bent is carefully 
guided with tag lines. Bents more than one story high are set one story at a 
time. 

(3) The bent is braced with final struts or temporary bracing or is guyed, 
and anchor bolts are tightened. 

( 4) Stringers are set and deck is laid. 
(S) The crane is moved out on the structure. The remaining bents of the 

tower are erected and longitudinal tower bracing is installed. 
(6) Guys and temporary bracing holding the first bents are removed. 
(7) Stringers of the t,ower span are set in place and deck is laid. The crane 

IS then ready to move forward. 
(8) When towers are carried on timber piles, piles are usually driven 

while erection of superstructure proceeds. If the crane is used to drive piles 
and erect the bridge, pile hammer and leads are set aside so the full capacity 
of the crane is available for handling tower bents and stringers while piles 
are being cut off and capped. 

209. ERECTION FROM BRIDGE DECK USING FALSEWORK. a. False
work is used to advantage in erecting moderately high bridges over water or 
ground too soft to support erection equipment. It is not usually justified for 
structures over 40 feet high . Falsework bents can be pile bents or well-braced 
timber bents. Allowance should be made for 1 tv 2 feet of blocking between 
caps and bottom of stringers when in position. 

b. The following procedure is outlined for erecting a 90-foot highway span 
having its outer end supported on a timber tower. (See fig. 131.) The same 
procedure can be used to erect other structures. Stringers are erected in sections 
and are spliced in place. 

(1) The crane moves into position at the end of the gap, and the first false
work bent is constructed approximately 20 feet beyond the end bent of the 
completed span. 

(2) The first sections of all stringers are set in place with their outer ends 
resting on the falsework bent. These stringer sections are 2S feet long. 

(3) To prevent stringers overturning they are blocked over the false
work bent. 

(4) Temporary decking is laid and the crane moves out on the span to but 
not beyond the falsework bent. A second bent is constructed approximately 20 
feet beyond the first. . 

(S) The middle section of each stringer except the center stringer is set 
in place and held by the crane while it is spliced to the previously erected 
section. These sections are 40 feet long. The splices are bolted and pinned but 
final connections are not made. After the splices are made, the stringers are 
seated on the outer falsework bent, carefully lev,eled, and blocked for lateral 
support. 

(6) Temporary decking is laid and the crane moves out to the second false· 
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Figu re 131. Ninety·foot sleel-Jl r;nger JPan. on timber lowers erected on f,lisewor k 

Crane IS shown erecting far tower from Jpan supported on falsework. 

work bent. A third bent is placed approximately 20 feet beyond the second to 
support the outer end of the middle stringer section. Piles for this falsework 
bent must be driven between the steel stringers. 

. (:) The stringers are wedged up for even support and temporary decking 
IS laid out to the thud bent. The crane moves out and a fourth bent is erected 
approximately 20 feet beyond the third. 

(8) The end sections of the girders are lifted into place, spliced to the 
center section With bolts and pins, and are seated on the fourth bent. These 
sec::ons are 2~ feet long. The stringers must be wedged up slightly so as . not 
to mterfere With the tower construction. 

(~ ) Terilporary decking is laid on the end section, and the crane moves out 
to erect tbe tower which supports the ends of the stringers. 

(10) When the tower is completed and stringers lowered to final position 
the crane moves off the span and the temporary decking is removed. 

(11) Stringers are jacked at points of temporary bearing to correct align
ment in both vertical and horizontal direction and are then set dn their end 
bearing plates. 

(12) Permanent girder splices are made either with rivets or with structural 
ribbed bolts. Bracing and diaphragms are installed. 

(13) Blocking over the falsework bents is removed, leaving the stringers 
sl'pported only on end bearings. Falsework bents are dismantled. 

(14) Bridge fioor, curb, and handrail are added to complete the span 

210. ERECTION FROM GROUND WITH CRANES. a. Where ground 
and site conditions permit, long-span bridges of moderate height can be 
erected more easily from ground level or from rafts. A % -cubic-yard crawler
mounted crane is the equipment preferred. It is more maneuverable than truck-

mounted cranes and can be operated over rougher and softer ;;round. Erection 
of superstructure from the ground proceeds in the follo wi ng manner: 

(1) .The first tower is erected (fig. 132), the tower plumbe'd, and permanent 
connectIOns are made between members. The crane also raises strinoers of the 
tower span to place. b 

(?? If two. cranes are not available, a gin pole is erected at the abutment in 
~osltlOn .t~ raise one end of one of the outside stringers. The crane is moved 
mto posItIon to handle the other end of the same stringer, delivered below 

CRANE 

1;
INSIDE TRANSVERSE 

16~~~~t" " DIAGONALS 

SPLICE--~~~~§Sl~~~~~~~~ 

Figure 132. C,.aw!a·tl/ouliled crane erecting sleel tou·er from grollnd. 



the span. Lines are attached from the gin pole an d from the crane, and ,the 

stringer is raised to position. . 
Calltion: The crane must be on firm, level footing when stringers are raised. 

Where necessary, the ground should be leveled and mats laid. 
(3) The gin pole and crane are moved latera lly and Sll c(essive stringers 

are rai sed until all stringers of the sJXll1 are in place. 
(4 ) Diaphragms and bracing are erected and connections made. Deck is 

laid to the far end of the tower Sp:111. 

(5) The gin pole is moved to the completed to wer for erec tion of the sec

ond span, while the crane places the next tower. 

211. ERECTING HIGH STEEL TOWERS WITH STEEL GIN POLES. High 

teel towers cannot be erected with standard truck- or crawler-mounted cranes. s . 
Special equ ipment must be used . Suggested ~roced u re for. erectin g towers IS 
illustrated in figure 133. Use of the same equipment pa rts III laLlnch ll1g spans 

is shown in figures 134 and 135 . 
a. Equipment. The erecting equipment consists of fo ur gin poles, one for 

each column of the tower. 

(1) Gin poles are made of the "1 O-inch :j 2- po~'nd bc~~n secti on used f~r 

tower struts. Accessories and fittings, except tackle and hOi sts, can be made m 

the field . Details of gin poles and fit tings are shown on sheets 228 and 229. 

( 2) Hoists for raising members are described in ch.lpter ~4. Sing le-drum 

pneumatic hoi sts are preferred, one for each of the: fou r gm poles .. Han.d 
winches are used for holdback lines and can be used for hOl stmg !tnes If 

pneumatic hoists are not available .. 
(3) Holes for bolts connecting gin poles to columns are show n on column 

details. 

b. Tower erection procedure. Construction of a two-story tower is de
scribed below. Similar procedure is followed in erecting higher towers. 

(1) The gin poles are set on blocking next to the colu mn foundations. (See 

fig. 133 (1).) The bottom section of each tower column is set on its founda

tion. Anchor-bolt nuts are run on and tightened. The anchor bolts hold the 

columns erect while bracing is added. 

(2) Transverse tower bracing of the bottom story is erected. (See fig. 133 
(2»: first the bottom strut, then the di agonal rod-bracing w ith loops between 

the fl acges of struts (inside di agonals), then the top strut and inside diagonal 

of the second story. Bracing connect ions are made with pins as described in 

chapter 14. Struts must be raised at an angle to enter between flanges of tower 

columns. The high end is rested on a temporary l ' i-inch bolt immediately 
below its connection ; the other end is raised and the temporary bolt under 
that end is inserted. 

(3) Longitudinal bracing of t:](~ hottom story is ercctcJ as shown in fi gures 

133 (3) and 133 (4) : first the bottom strut, then the inside diagonal of the 
bottom story, then the top strut and the ins ide diagomls of the second story, 

and finally the ou tside di agona.l rod br2< cing o f tbe bottom story. 

(4) Gin poles are raised wi th tackl e to new positions for erecting the 

second story as shown in figu Ie 133 ( 5 ) and sheet 228. Above ground, the 
gin pole is held as folIo\ls: 

(a) Supporting brackets are pinned to the base of tbe gi n pole and are 
bolted to the column at each l::vel. 

(b) Temporary straps are attached to each column to g uide the gin poles 

while being raised. 

(c) Tackle is attached to the top of the tower an d to the bottom o f the gin 

pole, and the gin pole is li fted into posi tion. . 
(5) The second section of each tower column is erected and sp!tces are 

bolted and pinned. 

(6) Column caps are erected and are connected with bolts and driftpins. 
Gin poles must be leaned :l 11'a }' f rOin to we r ml ,lmr:s ,. ]:T;.: t1 (~ e rection of c~ps. 

(See fig. 133 (6).) Inside transl'erse diagonal s of the second sto ry are rai sed 
between flanges of the column sections before the column cap is connected but 
are not con~ected at the top until after the cap is connected. 

(7) Longitudinal struts and bracing are erected ancl connectecl. (See fig. 

133 (7) .) The inside di agonals are leaned aga inst the co lumn below the con
nection ; the top struts are lifted into place and they and tli e InSide diagonals 
are connected; the outside diagonal s are raised and connected las t. . 

(8) Stringers of the tower span are erected as sho wn in figure 133 (8) , 
usin a all four hoist lines on one stringer. 

(; ) After all stringers are in place, hor iwn tal tower bracing is erected and 

the tower is squared and plumbed. Ri vetin .j of column splices or bolting with 
structural ribbed bolts can then proceed. 

(10) Gin poles are lowered to the g round with ta ckle attached near the 

top of the towe r column and to the bottom of the gin pole . (See fig. 133 (9).) 

212. ERECTING LONG SPANS W ITH STEEL OUTRIGGERS. Equip
ment fo r launching the stringers consists of the four g in poles used in erecting 

the towers and the outrigger accessories deta iled on sheets 230 and 23 1. As

sembly of the g in poles and outriggers is shown on sheet 228 . 

a. Outriggers are assemh led on the towers at center li ne of bridge (see fig. 
134) as tollows : 

(1) Outrigger accessories and supporting beams are attached to the gin 

poles to make the L 11' 0 outrigger assemblies. . 
( 2) Rod s to support outriggers are connected at their. upper ends to the 

tower columns. Their lower ends are connected to the outngger support beams 

later after the beams have been raised . 

( 3) Tackle is attached to the top of each tower column and to th~ out
riggers. Assemblies are raised, supporting rods connected, and outnggers 

tied back to towers. 
(4) Tackle is attached to outer ends of outriggers and .outriggers are pivoted 

forward to position. 

b. Stringers are delivered to the end of the completed spans a~d are placed 

on pi pe rollers for launching. Beveled plates ar~ welded to . str,mger bottom 
fl anges at sp lices (fig. 135) so stringers will be ltfted at outngger rollers and 

wil l clear splice plates and rivet heads. Outside stringers are launched first. 

Call/ioll: Long beams have little lateral stiffness; every care must be taken 

to prevent their twisting or overturning. . .. 
c. T ackle is attached from the far tower to the stnnger and the stnnger IS 

pu lled across the gap. (See fig. 135 ( 2) .) As ~he fo~war~ end of. the stringer 
reaches each outrigger, the height of that outngger IS adjusted With tackle so 

it supports the end of the stringer. 

d. When the stringer is centered over the ' span, it is lowered onto the col-

(ti er 1 0 5 ( 3» b}1 slacking both ou triggers together while keeptng umn cap b ' ) . . 

the stringer carefully centered and securely held WIth tackle at each end. 

Stringers are seated on timber skids on top of the .tower. and are bra~ed to 
prevent their overturning. (See fig. 136.) When a stnnger IS seated, outnggers 

are lowered far enough to clear the stringer. . 
N olt! , 1.l0 ttOfll member of timber skid must be a con tinuous piece clapped over bearIng 

plates and rivet heads. 

e. The str inger is jacked laterally to position as shown in figure 136. Jack

ing must be carefu lly controlled so stringers are moved slow ly without jerking. 

Sliding surfaces of timber skid should be smooth and we ll-oded . . 

f. When all stringers of the span have been launched, seated on blockmg, 

and jacked to pos ition, outriggers are lowered and removed from the t.owers. 

g. Diaphragms alld bracing between stringers are install ed, and sections of 

the timber skid are then sawed out to permit seating jacks on the: tower cap 

beam under end d iaphragms. (See fig. 137.) The span is raised slightly on 

jacks, blocking is removed, and the span seated in its final position. 

213. ERECTING H IGH TIMBER TOWERS. Special equipment must be used 
to erect high timber towers beyond the lifting height of standard equipment. 

Suggested proceJure for erecting these structures is shown in fi gures 138 
and 139. 

a. Equ ipment. The guy derrick, detailed on sheets 232 to 234 inclusive, 
is used. Mast, boom, and sill of the derrick are of bridge-timber sizes. 

(1) All derrick parts can be made in the fi eld; tackle and winches are class 
IV or organic equipment. 

(2) Hand winches (stock number 66-9450.050-000) can be used for hoist
ing on load lines and boom lines. 

( 3 ) Swing of the boom is controlled with tackle attached to the boom and 

to the tower bracing or columns. The derrick rests on timbers laid longitudinally 
on the tower sills or caps .. 

b. Tower erection. Procedure for erecting a two-story tower is given below. 

Procedure for erecting a higher tower is similar. 

(1) Sills of all bents are laid and bolted t.o foundations. 

( 2) The derrick (fig. 139 (1» is set up. Guys to t~e mast are anchored 
to extreme corners of the tower. The derrick sill is anchored to prevent the 
foot of the derrick sliding. 

(3) Tower bents are delivered by units close to the tower. Each unit includes 

posts, cap, and transverse bracing for one story. Bracing . is spread aw.ay from 
the base of the posts slightly so it will not interfere With sdls when set m place. 

If necessary, temporary filler blocks are put on bolts connecting bracing at top 
of posts. 

(4) The first-story section of one end bent is lifted and set i!: place. (See 

fig. 138 (1) .) Longitudinal bracing members are connected temporarily to 
hold the section upright. 

(5) Forward guys of the derrick are moved one at a time, so they do not 
interfere with the inside bent to be , set next. 

(6) The first-story section of the next bent IS lifted and set on its sill. 

Longitudinal bracing connecting the two bents IS bolted in place. (See fig. 
138 (2) .) 

(7) The derrick boom is swung through 180 0 to set the bents at the opposite 

end of the tower. As the boom is swung, the guy line in its path must be 
released, thrown over the boom, and again connected near the corner of the 

tower. N ever release more than one guy at a time. 

( 8 ) First-story sections of the remaining two bents are erected, the end 

bent Ii 1St then the inner bent (fig. 138 ( 3» as described above. 
(9) Longitudinal tower bracing of the first story is completed. 

(10) The derr ick is raised as described in subparagraph 213( onto the caps 
of ·he first story. 

(11) Second-story sections of each bent a re raised in the same seq~lence as 
the first story (figs. 138 (4), J 38 (5) , and 138 (6» . 
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Figure 133. Sutjllellce of erecting two-story steel lower with sleel gin poles made of bridge sections. 

(1) Setting gin poles on ground to erect first story; tower columns being erected. 
(2) Transverse struts raised to position while di~gonal bracing rods connecting 

between flanges (inside diagonals ) arc tied in position. It is difficult to enter diagonals 
into the corn,"r bel ween the (OluIT.n and the strut after the strut is in place. 

( 3) Erecting bottom longitudinal struts and inside diagonals of first story. 
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( -1 ) ErectJOg upper longitudinal struts of first story. Inside diagonal braces of second 
story are connected at lower ends. 

(5) First story. Gin poles being raised to pOSItion for erecting second story. View 
shows second-story inside bracing connected at lower ends. 

(6) Second story. Lower columns in place. C.olumn caDS being erected. 

(7) Erecting longi tudinal strut with inside diagonal bracing tied into posItion at 
upper end. The pin is' threaded through the holes in the strut and the loops of inside 
diagonals at one time. 

(8) Tower erected . Setting tower stringer in place. 
(9) Gin poles lowered to ground after erecting tower. Only one tower stringer 

is shown. 



OUTRIGGER 

OUTRIGGER 
ADJUSTING LIN ES 

HOISTING 
LlNES;~~~~",,--;J'I-!/-,,! 

LINES 

STEEL TOWER 
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outriggerJ used 10 launch long steel stringers from bridge deck. Successive steps 11/ 

raising outriggers are shown. 

BRACED BLOCKING 

OILED--
TIMBER SKID 

JACK 

Figure 136. Jacking stringer into pOSItIon using timber skid, tackle, and 
pushing-and-pulling jack. 
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Figure 135. Launching steel strin~ers from bridge deck with outriggers. 

(1) Outriggers and stringer In position for launching; tackle attached, stringer on 
pipe rollers. 

(2) Stringer supported on outrigger being drawn across gap. 
(3) Launching completed, stringer lowered to column cap beam by paying out 

outrigger adjusting lines. 
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(12) Longitudinal bracing is raised and connected. Corbels are set in place, 
drilled, and bolted. 

(13) Stringers are raised from ground over the side of the tower and swung 
between the derrick guys into position. Stringers on one side of the derrick are 
raised first, the derrick boom is swung around, and then the stringers on the 

other side are set. (See fig. 138 (7).) 
c. Elevating derrick to higher level. Assembly of the guy derrick is shown 

in figure 139 (1) . It is raised from one level to the next in the following 
manner . 

(1) Tackle guys are attached to the boom point. The boom is raised as 
close to the mast as possible, and guys to the boom point are secured. 

(2) The boom tackle is released from the point of the boom and is lashed 

near its base. (See fig. 139 (2).) 
(3) Using the mast as a gin pole, the boom is lowered and seated on tim

bers either on the ground or at the base of the derrick. (See fig. 139 (3) .) 
(4) The boom tackle is released from the boom and the hoisting tackle is 

connected to the mast with lashing far enough down for a 13-foot lift. (See 

fig. 139 (4) .) 
(5) Guys on the mast are slacked and with the boom as a gin pole the mast 

and sill are raised to the second level and seated on its timbering. (See figs. 

139 (5) and 139 (6).) 
(6) The hoisting tackle is released from the mast and the boom tackle is 

lashed to the boom near its basco (See fig. 139 (7).) 
(7) The boom is raised with the mast as a gin pole and connected at the 

higher level. (See fig. 139 (8).) Guys guide the boom as It IS raised. 
(8) Tackle is again connected as shown in figure 139 (1) and guys to 

the boom point are released. 

214. LAUNCHING LONG SPANS WITH GIN POLES. Stringers are 
launched from the deck of completed spans as shown in figure 140, using gin 

DIAPHRAGM 

\ TIMBER SKID SAWED 

JACK 

Figure 137. Lowering stringers to final position on beari/lgs. Two Or more stringer.r are 
/uU'ered as (/ unit after diaphragms have been connected. Timber skids are sawed 

free from ;acks. 
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Figure 138. Sequellc<: of erecting two-sto ry timber tower with guy derrick made of bridge limber! 

( 1) Guy derrick placed on erection platform of timbers between tower bents . First
story outside bent being erected. 

(2) First-story inside bent being erected. Temporary longitudinal bracing placed. 
(3) last first-story bent being lifted into place. Guv lines have been shifted to clear 

he bent. 

( 4) Derrick raised and erecting second-story end bent. 
(5) Guy lines shifted for setting inside bent. Temporary bracing for second story; 

permanent longitudinal bracing in first story. 
(6) Erection proceeds from the outs\de toward the center of the tower at each level. 
(7) Tower erected. Derrick placing steel stringers of tower span. 
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multi-story timber towers. 

(1) Guy derri ck in working pos ition. 
(2) Boom raised to mast before shi fti ng 1:0cm line. T emporary boom from mast step. 
(3) Boom 10wtTcd and standing on t;n: [;" r platform . 
( 4 ) Boom guyed as g in pole to rai se mast. 
(5) Mast and sill raised by boom to higher leveL 
(6) M ast and sill seated and guyed at higher leveL Sill must be securely anchored 

to prevent its sliding. 
(7) Mas t acti ng as gin pole to raise boom. 
(8) Guyed mast and boom line used to raise boom to mast step. 
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poles. TM 5-285 contains detailed information on this launching procedure. 
The steel gin poles or the mast and boom used in erecting towers can be 
rigged as gin poles for this launching. 

a. The shortest gin pole or the mast of the derrick is rigged on the far 
tower and the longest gin pole or boom of the derrick is set up on the near 
tower. Both are guyed to anchorages at ground level. 

b. A fully assembled stringer is set on pipe rollers or on dollies on the bridge 
deck. A timber frame to guide the stringer and hold it upright during launch· 
ing (fig. 141) is made and bolted at the end of the completed spans. 

c. Tackle is attached from each gin pole to the forward end of the stringer 
with wire-rope lashing. A snubbing line is attached to the rear end of the 
stringer. 

(1) Tackle must be attached so the beam has no tendency to twist or 
overturn. 

(2) Each tackle must be strong enough to support the full weight of the 
stringer. 

d. The stringer is launched across the gap by hauling in on the far tackle 
while paying out the near tackle. The snubbing line should be only tight 
enough to control the rate of movement. The tackle must be controlled during 
launching so the stringer bear2 on the forward roller at all times. 

e. When the forward end of the stringer nears the far support, tackle from 
the gin pole on the near tower is connected with lashing to the near end of the 
stringer, the stringer is centered over the gap, and is lowered onto its bearings. 
The stringer is blocked in place. 

f. Gin poles are shifted and succeeding stringers are launched in the same 
manner. Diaphragms are connected as soon as two stringers are seated. When 
all stringers of the span are in place, deck is laid to complete the span. 

PART THREE 

MAINTENANCE AND REPAIR 

CHAPTER 17 

MAINTENANCE AND REPAIR 

215. GENERAL. General information on maintenance and repair of bridges 
is given in FM 5-10. 

a. Inspection. Maintenance and repair required on these bridges are deter-
mined by periodic inspection. The frequency of inspections depends on: 

( 1) Importance of bridge. 
(2) General condition and workmanship. 
(3) Character and amount of traffic. 
(4) Type of structure (timber or steel). 
Ordinarily, a general monthly inspection is made by an officer experienced 

in bridge maintenance. Additional inspections should be made after each high 
water or whenever the bridge has been damaged in any way. 

b. Repairs. Continual, properly directed maintenance will largely eliminate 
the need for extensive repairs and will keep the bridge open to traffic at all 
tim:es. 
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Figure 140. Launrbing slut slringers wilh gin /Joles. Girr poles orr timber lowers 
must be guyed 10 ground. 

21 b. BRIDGE FLOOR. a. Highway bridges. (1) Nails in floor planks 
should be redriven as they work loose. Damaged or worn longitudinal tread 
plank forming the wearing surface should be replaced when 10 to 15% of 
the original thickness has worn away. Splintering and rapid wear can be pre
vented by a tar or asphalt coating over which coarse sand or fine gravel is spread. 

(2) Curbs and handrails should be checked regularly for loose connections. 
Replacement is usually necessary only when members have been damaged by 
accidents. 

b. Railway bridges. Burned or damaged ties should be replaced promptly. 
Rail fastenings, hook bolts, and tie-spacer connections should be kept tight. 

217. BEARINGS. a. Wherever steel work rests on masonry or timber 
supports its tendency to rust increases. As dirt and debris at these points ac
celerates rusting, these areas should be kept clean.' 

b. Expansion bearings must be ~lean to function properly. Slotted holes 
must be free of dirt and rust. 

c. Any obstruction to free movement of stringers at expansion joints must be 
removed promptly. 

218. CONNECTIONS. a. Timber. Unless thoroughly seasoned, timber 
shrinks during the early life of the structure. Frequent checks should be made 
and all bolted and nailed connections tightened when loose. 

b. Steel. Properly made riveted or welded joints require no maintenance. 
Structural ribbed bolts have little tendency to loosen, but they should be ex
amined and nuts drawn tight if loose. Rivets and bolts are tested for looseness 
by striking with a light hammer as explained in paragraph 123. 

219. TIMBER MEMBERS. a. Failure of structural timbers may be caused by 
decay, rot, excessive load, structural defect, fire, or explosives. 

b. Untreated timbers in contact with the ground often deteriorate rapidly. 
Timbers continuously below water do not decay but may be attacked by marine 
borers. In some localities, insects may cause serious damage to timber structures. 
Piling and timbers in footings and abutment bulkheads should be checked 
carefully, and damaged timbers should be replaced. Damage by insects can be 
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arrested or retarded by paintmg with creosote. Piling may be repaired by splic
ing in new sections above the ground line. (See par. 144.) 

220. STEEL MEMBERS. a. Rusting. (1) Rusting is rarely rapid enough to 
require special attention on semipermanent bridges. However in locations sub
ject to salt-water spray and in moist, warm climates, serious rusting of steel 
parts in contact with timber members may occur. Dirt and trash should not be 
permitted to accumulate in pockets and crevices between members since it 
retains moisture and promotes rusting. 

(2) Rust flakes are five toO eight times as thick as the metal from which 
they are formed. Loose rust is not serious; only deep pitting needs to be 
checked. Areas subject to severe rusting should be painted or coated with tar 
or asphalt. For painting of steel bridges, see paragraph 197. 

b. Bracing. Turnbuckles permit adjusting the rod diagonals of framed steel 
towers. Shake the rods to see that none are loose and that none are under undue 
tension. Rods should be tight but not heavily stressed. Uniform adjustment 
should be maintained. 

c. Replacement. Replacement of steel members in semipermanent bridges 
is usually necessary only when they have been damaged by accident or ex
plosives. 

221. FOUNDATIONS. a. Scour. Foundations should be inspected after 
each high water. Soundings should be made around bridge foundations in 
water if there is any indication of scour. 

(1) Where scour has occurred, the original contour of the stream bed 
should be restored by filling with stone, and the foundation should be protected 
with riprap. 

(2) Where spread footings have been partly undermined, concrete or tightly 
packed stone should be used to restore the original bearing area. The surround
ing area must be thoroughly protected with riprap so the new supporting 
material will remain in place. 

(3) If repair must be made in deep water, a cofferdam of either type 
shown in appendix II, figures 152 or 154, can be used . 

(141) 
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~IDE VI EW END VIEW 

Figure 141 . Timber frame used /0 guide stringer during laullching. T iJe be,/111 sbolll~ 

be la/. Ii:.hed dirert/~ over a strillger of the completed bridf!.e. 

b. Settlement. Foundation settlement can be caused by overload or by 
softening or shrinkage of the foundation material. 

(1) Minor settlement can be corrected by jacking up the supported struc
ture and inserting shims between it and the settled foundations . Shims should 
be placed between stringers and pile caps of pile bents and piers, and between 
bearing plates and pedestals. Steel shims should be used under steel members 
and steel or hardwood shims under timber members. 

(2) Wherever possible, conditions causing settlement should be corrected 
before major damage occurs and it becomes necessary to replace the foundation. 

(a) Areas close to spread footings on earth should be graded so they drain 
properly. 

(b) If foundations are threatened by scour or caving of stream banks, 
banks should be protected with timber and brush mats, riprap, dumped stone, 
or pile and timber retaining walls. (See par. 225, FM 5-10.) 

c. Drift. Drift should not be allowed to collect against bridge supports. 
Masses of drift may destroy the bridge during flood ; during low stream stages 
they are a fire hazard. When large amounts of drift are carried by the stream, 
constant attention may be required to keep it from massing against supports. 
Small pieces of drift can be cleared with poles and hooks; large pieces can be 
pulled clear by a crane working from the bank or from the bridge deck. 

d. Ice. Moving sheet ice and ice jams against the bridge must be broken, 
by blasting when necessary. Piling may be worn and cut by thin floating ice. 
Where such damage becomes severe, piles can be protected with sheet metal 
bands. 

222. APPROACHES. Approaches at abutments should be well maintained. 
Settlement of the approaches back of the abutments should be corrected im
mediately. 

a. Highway bridges. Grade line of unpaved approaches of highway bridges 
should be about 1 inch above the grade line of the bridge. The grade line of 
paved approaches should be the same as that of the bridge. 

b. Railway bridges. To prevent a dip in the track, ballast should be added 
to track back of bridge abutments as settlement occurs. 



PART FOUR 

DESIGNS 

CHAPTER 18 

DESIGNS 

223. STANDARD DESIGNS. a. Arrangement of drawings. 
(1) The design drawings are arranged in the following groups: 

Group 1: Sheets 1-43, Highway, class 50, single-lane. 

Group 2: Sheets 44-90, Highway, class 50, double-lane. 

Group 3: Sheets 91-127, Highway, class 25, double-lane. 

Group 4: Sheets 128-155, Drawing common to all highway bridges. 

Group 5: Sheets 156-225, Railway, E-45 . 

Group 6: Sheets 226-227, Alternative welded· details for steel towers. 

Group 7: Sheets 228-234, Special erection equipment. 

Group 8: Sheets 235-245, Adaptations to prefabricated standard bridges. 

(2) The design drawings for each unit of construction make up a drawing set. The 
drawings comprising each set are listed on: 

Sheet 1, Highway, class 50, single-lane. 
Sheet 44, H.ighway, class 50, double-lane. 
Sheet 91, Highway, class 25, double-lane. 
Sheet 156, Railway, E-45. 

For example, sheets required for a framed steel tower for a railway bridge 
are listed on sheet 156, set RR-5. 

(3) In each set there is a basic drawing showing assembled views. Com
panion sheets show fabrication details, bills of materials, symbols used on 
drawings and general notes. The general note sheet 154 and symbol sheet 155 
are included, in all drawing sets. 

( 4) A~l pieces of each unit are given mark numbers. The mark number dis
tinguishes each piece as to size, length, and fabrication details. Mark numbers 
carrying designation R (right) and L (left) have the same details but in 
reverse positions. Where pieces are marked with "X end," the piece must be 
set with the "X end" in position as shown on the assembly plan. Stock num
bers are shown for requi~itioning from supply depots. Complete stock numbers 
are given where full length pieces are required. For short pieces or random
length pieces the subdecimal of the stock number indicating length has been 
omitted. 

(5) Pieces such as floor planking and handrails are specified as to length in 
bill of materials. Random lengths may be used as indicated on the drawings 
and for short pieces. 

( 6) Span lengths are fixed by the stringer lengths which remain the same 
for end, intermediate, and single spans. 

(a) Timber spans . No space is left between ends of stringers on inter
mediate supports nor between stringers and end dam on abutments . Stringers 
in highway spans have lapped ends on intermediate supports; stringers on 
railway spans have butted ends. Timber span dimensions are measurea as 
follows: 

At intermediate 
support, to: 

Highway span, 11-, 13-, IS-foot ____ ___ .... ___ Center of cap 
Railway span, 12-, 14-, 16-foot _____ _________ Center of cap 

(b) Steel spans. Designs are prepared for : 

At abutment, 
to: 

Center of cap 
Face of end dam 

Highway spans, Is -foot length and 20- to 90-foot It:ngth by even 10-foot 
intervals. 

Railway spans, 15- to 50-foot length by even 5-foot intervals; also 30-foot 
length of two continuous IS -foot spans with center support. 

The over-all length of steel stringers is 1 Y2 inches less than the designated 
span. On intermediate supports, the 1 Y2 -inch space allows for expansion of 
the stringers and variation in position of the support. On abutments, 2-inch 
clearance is figured between ends of stringers and face of bulkhead posts, 
except railway pile bent abutments for 25-foot maximum span and timber 
grillage abutments for Is-foot span on which the stringers extend 114 and 
214 inches respectively beyond the face of the bulkhead posts. Steel-span 
dimensions with respect to the different types of support ate measured as 
follows: 

1. Higbway spans 011 inAermediate sup ports. 
Timber pile piers _____ __ _______ __ ________ __________ ____ ___ _ To center of pier 
Steel pile bents . _____ _________ __ _____ _____ ______ ______ __ __ . __ To center of bent 

Steel pile piers ___ . __ _____ .. __ . ___ __ __ __ ___ _ .... ___________ __ To center of pier 

Timber towers, span to tower __ . _____ .. _ .. ______ .. __ . 2'-5" beyond center of end 

bent 
Is-foot tower span . ____ .. ________ ___ __ _ . __ ... __ ._. __ 1'-7" beyond center of inside 

bent 
Steel towers, span to tower ______ . ____ . _____ . _____ ... To center of bent 

30-foot tower span . __ . __________ .. __ .... __ ___ . ___ ___ To center of bent 

2. Higbway spans on abutments. 
Timber grillage, class 25, all spans _. __ ___ . ____ 3%" beyond center of cap 

class 50, IS-to 40-foot span 3%" beyond center of cap 
class 50, 40-to 90-foot span 4%" beyond center of cap 

Timber pile bent, all spans . __ ._. __ ___ _ . __ .. ____ .. _ 4%" beyond center of cap 
Steel pile bent, all spans --- ... ___ .. _._. ___ _______ . ____ 4%" beyond center of cap 
Concrete, all spans -.--_ .. _ .. _ .. ______ ._. ___ . ____ . __ . __ ._ 114" from face of backwall 

3. Railway spans on intermediate support. 
Braced timber pile piers, span to pier _. ____ __ 2'-5" beyond center of end 

bent 
15- foot span between piers _ .. __ ._._._ .. ____ . __ 1'-7" beyond center of bent 

Braced steel pile bents, 15- to 30- foot spans To center of bent 
Braced steel pile piers, 35 - to 50- foot span 

to pier, and IS-foot span between piers ___ . To center of piers 
Timber tower, span to tower __ _ ._ .. _._. __ .. ____ ___ 2'-2" beyond center of end 

bent 
Double IS-foot tower span _ .. _ .. __ ._. _____ ... __ . 1'-10" beyond center of in-

side bent 

Steel tower, span to tower _______ .. _ .. _ ... _ .......... _ To center of bent 
25-foot tower span ___ .. _ .. _________ ........ _ ... _ .. _ To center of bent 

4. Railway spanJ 011 ablltlllents. 
Timber grillage, Is-foot span only ............ 8" beyond center of cap 
Timber pile bent, 15- to 25-foot span ...... ____ 8" beyond center of cap 
Timber pile pier, 30- to 45 -foot span .... __ ... _ 6%" beyond center of pier 

50-foot span _ .. _ .. ____ .. _ .... __ .... __ ._. ____ _ ............ _ 4%" beyond center of cap 
Steel pile bent, all spans .. __ .. __ _________ ...... _ .. .... _ 4%" beyond center of cap 
Concrete, all spans _ ..... __ ...... __ ... __ ._ ... _ ... _ .. .. _ .. __ 114" from face of backwall 

5. RitJeted spliced strillgers. For riveted spliced stringers exceeding 
40 feet in length bills of materials ar~ shown assuming exact length for 
40 foot sections. All other sections are shown in bills of materials Y2-inch 
less in length than dimensioned on the fabrication drawings in order to 
provide cutting tolerance of minus 0 to plus Y2 -inch. Where 40 foot sec
tions overrun or underrun lengths of ad jacent sections must be adjusted 
accordingly. 

6. Welded spliced stringers. For welded spliced stringers exceeding 40 
feet in length bills of materials are shown assuming exact lengths of all 
pieces as dimensioned on the fabrication drawings. Spliced ends must be 
fitted, beveled and trimmed to exact length with allowances of 1/8-inch 
gap for butt welding. 

7. Bills of matelials. These are complete for all standard designs. 
When modifying standard designs, adjustments must be made for other 
material needed. The drawings show details of timber and steel stringer 
spans meeting on a common support, and unequal depth steel stringers 
meeting at a common support. The drawings from which bills of mate
rials and details for shims, blocking, bearing plates, and anchor bolts can 
be obtained are shown on sheet 154. Anchor bolts for anchoring framed 
towers to footings are shown in bill of materials for footings. 

b. Use of drawings. After the bridge lay-out has been determined and 
the types of units of construction selected, the complete list of drawings re
quired for assembly of parts, bills of materials, and fabricati.on details can be 
made by combining the lists of drawings for all units used in the bridge. 

c. Variation in tower heights. (1) f1'amed steel towers. Complete plans 
for framed steel towers varying in height from 15 to 77 feet by 2-foot incre
ments are included in the manual. In the lay-out, footing elevations are ad
justed so towers of odd height are not used. 

(2) Framed timber towers. (a) Complete plans including bills of materials 
are given for timber towers varying in height from 13 feet 4 inches to 75 feet 
10 inches. If dressed-size timber is used for caps and sills the column lengths 
shown on sheets 148 and 183 should be increased to compensate for the 
smaller size. 

(b) Towers 13 feet 4 inches, 25 feet 10 inches, 38 feet 4 inches, 50 feet 
10 inches, 63 feet 4 inches, or 75 feet 10 inches high are built of full 12-foot 
6-inch stories. Towers of intermediate heights are built of one or more full 
12-foot 6-inch stories and a short bottom story. In preparing bills of materials 
for towers containing a short bottom story, the bottom story is counted as a 
full story and members for it are cut in the field to fit. Footing locations are 
shown for heights varying by 2-foot intervals. (See sheets 37, 82, 121, and 
214.) 

d. Longitudinal bracing. (1) Timber pjle bents. In trestle bridges of tim
ber stringers on timber pile bents more than 17 feet high, longitudinal brac-
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ing is required between bents in every third span. Where longitudinal bracing 
is two panels high, longitudinal struts are added in unbraced spans. Bents less 
than 17 feet high require no longitudinal bracing. 

(2) Steel pile bents. Steel pile bents for highway spans are not braced 
longitudinally. For railway bridges, longitudinal bracing is required in alternate 
spans. 

e. Combinations of spans. Combinations of spans and supporting units, 
bents, piers, and towers are shown in the selection diagrams, tables XVII to 
XXIV inclusive. Details of junctions of steel and timber spans on a common 
support are shown on the drawings. 

Caution : The combined length of the two spans on a common support must 
never exceed the lengths shown below. (Height of support is measured from 
grade to ground.) 

Type of bridge and support 

Highway, all classes, on timber pile bent up to 30 feet high 
on timber pile pier up to 18 feet high ----- -- ----
on steel pile bent up to 23 feet high 

23 to 30 feet high _____ ___ ___ _ 

on steel pile pier up to 35 feet high -------- ---
Highway, class 50 on timber pile pier 18 to 30 feet high ---------- .----
Highway, class 25 on timber pile pier 18 to 30 feet high ------- ---- .---
Railway, on timber pile bent up to 30 feet high ---- .- ---- -.-- -------- -------- --

on timber pile pier up to 15 feet high ---- ---- --- ---.----- ------- -- --- -- -
on steel pile bent up to 23 feet high -.-.----------.--- -- -.---.-- -- ---- -
on steel pile pier up to 23 feet high ---.- -- ------ -- .---- --- ---- ---------

Maximum 
combined 

length 
of two 

spans on 
common 
support 

Feet 

30 
180 
100 

70 
180 
100 

120 
32 

50+15 
30+15 
50+15 

f. Construction in water. Limitations of construction in water are given in 

pa~agraph 10. 
g. Expansion and contraction. (1) No provision is necessary in timber 

bridges for expansion and contraction of stringers. 
(2) Bearings at one end of all steel stringers have slotted bolt holes per

mitting expansion and contraction of stringers with temperature changes. 
(a) Steel stringers should be arranged at intermediate supports so there 

is one expansion and one fixed bearing at each support. 
(b) Timber decks of highway structures on steel-stringer bridges must be 

broken over all expansion joints. Timbers must not extend across the joint but 
must be cut at the ends of the stringers as shown on sheet 128. Nailers should 
be placed on end diaphragms of steel spans for full width of roadway to 
provide additional support for roadway planking. 

h. Riprap. Where foundations are built in water and protection must be 
made against scour around piles, riprap (par. 168b) can be placed as indicated 
on the drawings. Extreme amounts of rip rap are shown. The amount necessary 
depends on stream characteristics. (See par. 221a.) Enough riprap should be 

used to: 
(1) Protect the bottom effectively against scour. 
(2) Keep the unbraced pile length within limits given 10 paragraph 10. 

No riprap should be used around piles if the stipulated maximum water depth 
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(par. 10) is unlikely to be exceeded after scour. Riprap unwisely placed may 
restrict the flow of the stream and cause scour which otherwise would not have 
occurred. 

i. Walkways and refuge bays. Walkways may be provided on highway 
bridges (sheet 130) and refuge bays or walkways may be provided on railway 
bridges (sheet 174) if the bridge is long and a safety zone is desired . If a 
sidewalk is added when the bridge is constructed, its design can be simplified 
by using extended deck plank as walkways, or by using extra long cross ties at 
intervals. 

j. Tower bracing for steel towers. The standard designs for either riveted, 
bolted, or welded construction provide longitudinal, transverse, and horizontal 
bracing of round rod sections with pin and connections. Each diagonal of 
longitudinal or transverse bracing consists of two loop rods threaded at the 
straight end and a turnbuckle. Each rod of the horizontal bracing consists of 
two clevises, two rods threaded at both ends, and a turnbuckle requisitioned as 
one unit from the supply depot. After the length of the diagonal is deter
mined one of the threaded rods or loop rods is cut in two and a length of 
additional rod is spliced in to give correct length. Pipe sleeves, washers, and 
cotter pins complete the assembly in erected position. 

k. Splices. Splices shown for steel stringers are designed on the basis of 
actual shears and moments at the point of splice. A change in the location of 
a splice on the beam should be made only on the recommendation of experi
enced designers. 

224. ALTERNATIVES. a. Connections. The manual shows details of 
riveted, bolted, and welded connections of steel parts. Structural ribbed bolts 
may be used instead of rivets ; nominal size (but not length) and number of 
bolts is the same as for rivets. 

(1) If % -inch machine bolts are substituted for rivets, the bridge capaci
ties must be adjusted as shown in the following paragraphs. 

(a) Capacity must be reduced 20 percent for the following steel construc
tion units using machine bolts : 

Constructioll unit Machine bolts used in 
All spans over 40 feet long ___ __ __ __ ___ ____ ____ ________ ___ __ _ Stringer splices. 

Pile piers under highway spans of over 140-foot 
combined length _____ . __________ ______________________________ Corbels and cap beams. 

Towers supporting class 50 highway ___________ _________ Cap beam, column splices. 

Two-story, over 70-foot span. 
Three-story, over 60-foot span. 
Four-story, over 50-foot span. 

Pile bents under railway spans of 40-and 45-foot 
combined length _____________ _________ ____ _____ __ ______ ____ ___ Cap beam. 

Pile piers under railway spans of 50-, 55-, and 
60-foot combined length _____ _________ _____ ___ ________ ____ Corbel and cap beam. 

Pile abutment under 50-foot railway span _____ __ __ _ Cap beam. 
Towers and steel pile frames supporting railway 

span _. _____ ____ ___ ___ ___ _____ _____ ___ ___ ___ ___ _____ ___ _____ ___ . __ . ____ Cap beam, column splices, 

Three-story, for 50-foot span. 
Four-story, over 40-foot span. 

steel-frame connections. 

( b) No reduction in capacity is required for steel construction units with 
machine bolts in: 

Stiffeners, diaphragms, bracing for spans, bents, and piers. 

Highway pile bents, abutments, steel pile frames under towers . 
Pile piers under highway spans up to 140-foot combined length . 
Towers, class 25 , any height and span. 
Towers, class 50, two-story up to 70-foot span. 

three-story up to 60-foot span. 
four -story up to 50-foot span. 

Pile bents under rai lway spans of 30- and 35-foot combined length. 
Pile piers under 50-foot railway span (65-foot combined length). 
Pile abutments under railway spans up to 45-foot length. 

TABLE 1. M 01uents and shears for steel stringers for standard desiglls. 

Soan I\1ax moment SM required Max shear W eb area re-
(feet) ( ft. kips) (inch' ) (kips) quired (sq. in.) 

CLASS 50. SINGLE-LANE HIGHWAY (EACH OF 4 STRI NGE RS) 

15 112 .6 50 .1 35.0 2.12 
20 174.1 78.9 40.3 2.45 
30 305.6 138.3 47 .5 2 .88 
40 446.6 202 .2 51.9 3.15 
50 593 .8 268 .8 55.5 3.37 
60 763.7 345.9 59.2 3.59 
70 925.8 419.3 61.9 3.75 
80 1127.9 501.5 65.6 3.98 
90 1340.6 596.0 68.9 4.18 

CLASS 50. DOUBLE-LANE HIGHWAY (EACH OF 6 STRINGERS) 

15 138.8 61.7 35.2 2.13 
20 213.2 94.8 40.6 2.46 
30 374. 5 166.4 47.8 2 .90 
40 550.9 245.0 52.8 3.20 
50 73 5.0 326.7 56.8 3.44 
60 93 1.8 414.2 60.2 3.65 
70 11 44.1 508 .5 63.4 3.84 
80 1383.2 615.0 67.2 4.07 
90 1663.5 739.0 72.0 4.36 

CLASS 25 . DOUBLE-LANE HIGHWAY (EACH OF 6 STRINGERS) 

15 79. 1 35.2 20.1 1.22 
20 120.2 53.4 22.8 1.38 
30 210.6 93.6 26.8 1.62 
40 305.0 135.6 29.3 1.77 
50 408.2 181.4 31.2 1.89 
60 516.7 229.8 33 .3 2.02 
70 641.6 285 .2 35.5 2.15 
80 77 3.6 343.8 37.6 2.28 
90 924.2 410.8 40 .0 2.42 

RAILWAY, E- 45 (FOR EACH RAIL) 

15 277.4 129. 5 88.1 5.34 
20 452.2 210.3 108.9 6.60 
25 661.2 306.0 122.4 7 .42 
30 ' 883.2 404 .6 134.6 8.16 
35 111 9.0 519 .0 146.7 8_90 
40 1388.5 636.0 157.7 9 .56 
45 1689.5 · 759.0 170.8 10.35 
50 2002 .0 907.0 180.8 10.95 

1 Kip = 1,000 lb. 



Towers and steel pile frames supporting railway spans. 
Three-story up to 45-foot span. 
Four-story up to 40-foot span. 

(c) Machine bolts used for final connections must have shanks (unthreaded 
length) not shorter than the thickness of the joined steel sections. Washers 
are used and nuts must be tight. 

b. Roadway decks. An alternative to the standard double-layer plank 
roadway is the laminated floor with longitudinal tread plank. The two types 
are shown on sheet 128. Use of laminated floor is recommended where plank 
for the standard floor is not available and the smaller dimension timber re
quired for it can be obtained. 

c. Stringer sections. (1) Standard designs. For each class of traffic and 
each standard span length, there is one standard stringer design. Standard 
sections should be used for all new structures if the required sections are avail
able. Moments and shears are listed in table L. Where possible standard designs 
should also be used in reconstructing existing .or damaged structures. Any devia
tion from standard span lengths or standard number or sections of stringers 
requires adjusting details and bills of materials. 

( 2) Nonstandard designs . Nonstandard spans should be used only where 
standard stringer sections are not available or where existing bridge supports 
fix span lengths for new superstructures. Design data for selecting stringer sec
tions for spans not of standard length and stringer sections not used in the 
standard designs are given in figures 142 to 144 inclusive and table LI. 

(3) Use of design data. The followirtg examples illustrate the use of this 
design data. 

(a) Highway bridges-steel stringers. The tables (figs. 142(2), 142(4) 
or 143 (2») are used when span lengths are standard but standard stringer 

TABLE LI. Required total width of timber stringers in inches for different 
highway and railway sparlS. 

Span 
( feet) 

11 
13 
15 

11 

13 
15 

11 
13 
15 

12 
14 
16 

Stringer depth (suFhced dimension lumber) 

~2·inch 14·inch 16·inch 

HIGHWAY SPANS, CLASS 50, SINGLE-LANE 

62 55 49 
74 56 50 
88 67 52 

HIGHWAY SPANS, CLASS 50, DOUBLE-LANE 

114 100 89 
138 103 91 
164 124 94 

HIGHWAY SPANS, CLASS 25, DOUBLE-LANE 

71 58 52 
90 66 53 

108 75 62 

RAlLWAY SPANS, E-45 LOADING, TWO RAILS 

44 
60 
76 

36 
44 
56 

32 
36 
42 

IS·inch 

44 
45 
46 

79 
81 
84 

47 
48 
51 

28 
32 
38 

sections are not available. The graphs (figs . 142 (3) , 142 (5) or 143 (3) are 
used when span lengths are not standard. 

1. Example A : Required : 40-f.oot span, class 50, single-lane highway. 
Condition: 24-inch 87-pound I-beam required for standard design 
not available. From the table (fig. 143 (2) there are two substitutes: 

5 stringers, 24-inch I 74-pound 
6 stringers, 21-inch I 63-pound 

Details such as diaphragms must be modified accordingly. 
2 . Example B : Required: 68-foot span. class 50, single-lane highway. 

Enter lower edge of graph (fig. 143(3») with 68-foot span ; follow 
vertically to intersection with curve marked "4 stringers-standard de
sign"; read at left side of graph-"33-in. I 132-lb."; or for " 5 stringer 
alternate No.1," read at left side of graph "33-in. I 125-lb."; or 
for "6 stringer alternate No. 2" , read at left side of graph "30-in. I 
I08-lb." 

(b) Highway bridges-timber stringers. Table LI is used for standard length 
spans. No data are given for odd-length timber spans. 

Example C: Required: 15-foot timber span, class 25, double-lane highway. 
Condition: Stringers deeper than 14 inches are not available. From table LI, 
the net width of I ii-inch stringEr required is 75 inches. Hence, 14-inch net
dimension stringers can be used as follows: 

19-4xI4 W=I9x4=76 inches 
13 - 6 x 14 W = 13 x 6 = 78 inches 
10 - 8 x 14 W = lOx 8 = 80 inches 

(c) Railway bridges-steel stringers. For standard span length, no alterna
tive sections are given. For special span lengths, figure 144 is used, the procedure 
being as outlined in example B above. . 

(d) Railway bridges-timber stril1ge1'S. For special span lengths, no de
sign data are given. For standard span lengths, table LI is used, the procedure 
being as outlined in example C above. 

(e) Plate girders . If rolled beams are not available but plates and angles 
can be obtained, plate girders can be fabricated in the field and used instead 
of rolled sections. The design of riveted and welded plate girders equivalent 
to standard rolled beams is given in appendix I. 

225. MODIFICATIONS. a. Towers on sloping banks. (1) Standard tower 
designs have the base plates of all four columns of the same elevation. Footings 
should be at different levels only where the bank is very steep or where the 
excavation necessary to place footings at a uniform level would be difficult. 

(2) Where footings must be at different levels, bracing is divided into 
stories to fit the highest column of the tower. Material is requisitioned to 
construct a standard tower of height of highest column. Bracing and the short 
column in the bottom story are modified in the field to fit the conditions. The 
footing under the short column is pleaced nearer to the bridge center line 
so the column batter is maintained. Modification of column lengths and 
bracing to fit footings at different levels is shown in figure 145. 

b. Curved alignment. (1) General. For long bridges on sharp curves, 
bents, piers, or towers are set on radial lines. However, bents in each individual 
pier or tower should be parallel to avoid special longitudinal bracing. Span 
lengths are measured on roadway center line. Where supports are on radial 
lines, the outer stringers are longer than the inner stringers. Where possible 
this adjustment is made in the slotted-hole locations only, the actual stringer 
length remaining unchanged. 

en I?aillllay bridges. (a) For curved track alignment orr a straight 
bridge, the maximum length of straight bridge for any given curve is given 
by the formula: 

Symbols : 

" f 2RM 
L= Y-3-

L = total length of straight bridge in feet. 

5730 
R = radius of curve in feet = -- -- ---

degree of curve 

M = Length in inches of middle ordinate of curve taken over total length 
of straight bridge. 
(M must not exceed 8 inches_) 

(b) For a given length of bridge, the sharpest curve (fig. 146) that can 
be used is given by the formula : 

3L2 
R=-

2M 
(c) The following speed restrictions should be enforced on railroad bridges 

built on a curve. 

Degree of ctll"Ve Permissible speed in m.p.h. 
0° to 1 ° 30' ____ ___ __ _________ ______ ___ __ __ ____ ___ _______ ___ __________ __ _____ ___ ____ ____ ___ _____ 40 
1 ° 30' to 2° 30' ___ ______ _____ __ _____ ____ _______ ____ _______ ______ ____ ________ ______ __ __ _____ __ 30 
2° 30' to 6° 30' ___ ___ ____ ______ _____ ________ ___ _______ __ _______ ___ __ __ ____ __ _____ ____ __ ___ ___ 20 

With speeds restricted as shown above, no superelevation of track is necessary. 
(d) No provision is necessary for strengthening railway bridges for centri

fugal forces resulting from curved alignment. 
(3) Highway bridges. No speed reduction or superelevation is proposed on 

highway bridges built on curve. 
c. Grades. All designs given in the manual are for bridges with level 

roadway or deck. For bridges on grade, blocking or shims are used between 
stringers and supports . Shims must be beveled to conform with the roadway 
slope. 

226. ADAPTATIONS. a. Highway bridges. Bents, piers, and abutments of 
class 50 single-lane highway bridges can be adapted to standard steel highway 
spans described in other manuals. 

(1) Semipermanent highway steel bridges, 30-, 60-, and 90-foot spans. 
These semipermanent prefabricated highway bridges are described in I'M 
5-285. They are referred to as prefabricated semipermanent highway or 1943 
design bridges. Modification of standard su,pporting structures for use with 
these spans is shown on sheets 235 to 243. 

Sheet number 

Support 3O-foot 6O-foot 9O-foot 

Framed timber tower __ ____ ____ ___ ___ ___ ____ __ .. __ ______ _ 235 238 241 
Steel pile pier ___ __ __ ___ ___________ __ __ _____ _____ ______ ______ _ 236 239 242 
Timber pile pier __ ________ ________ __ ____ ___ ___ __ _______ __ __ _ 236 239 242 
Timber grillage abutment _____ _________ _______ ______ _ 236 239 242 
Concrete abutment ______ _______ _____ ________ ______ __ __ __ _ _ 237 240 243 
Steel pile abutment ___ ______ ___ : ____ _______ _____ ________ _ 237 240 243 
Timber pile abutment __ _ .. _______ ________ ___ __ _ .. _____ _ 237 240 243 
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(2) Fixed steel pa17el bridge, Bailey type. Bailey bridges are described in 
TM 5-277. They may be used with timber pile bents, piers, and abutments, 
steel pile bents and abutments, or with concrete abut.nents of this manual. 
Necessary modifications are shown on sheet 244. 

(3) Portable steel higbway bridge H-10 and H-20. These bridges are 
described in TM 5-274. They may be used with steel or timber pile piers or 
abutments or with concrete abutments of this manual. Necessary modifications 
are shown on sheet 245. 

b. I-beam railway bridges. I-beam spans are described in TM 5-37l. 
By modifying the end bearings, they may be used with any of the railway 
supports given in this manual except timber pile bents. 

PART FIVE 

APPENDIX I 

PLATE GIRDER DESIGN 

I. GENERAL. Typical details of riveted and welded plate girders are given 
on figures 150 and 151 respectively . These girders can be used instead of the 
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Figure 144. E-45 railway bridges. Graph of required stringer sizes fo different spans. 

21- and 24-inch beams used in the standard designs. Examples of the method 
used in designing the 24-inch girders are given in the following paragraphs. 
The examples will guide trained designers in proportioning plate girders to be 
used instead of standard rolled beams and in checking and repairing plate 
girders found in the field. 

2. PROBLEM. The problem is to design a plate girder to be used instead of 
the 21-inch 63-pound rolled beam used in the standard 40-foot span of the 
class 25, double-lane highway bridge. From table L, the moments and shear~ 
to which the girder will be subjected are : 

Maximum moment (M) = 305.0 foot kips. 
Maximum shear (V) = 29.3 kips. 

3. RIVETED DESIGN. Use 24-inch plate girder with %-inch web (class IV 
material) as shown in figure 147. 

a. Determine fl ange section. Approximate distance between the centers 
of gravity of flanges : 24Y2"-2"=22Y2" 
Allowable stress ...... ... ________ .. __ . __ ........ __ .. .. ....... __ .. ________ __ .. . __ .. ..... 27,000 psi 

fl 
. d 305.0 X 12 Net area of ange require ______ ...... __ ..... ---'-'---

27.0 X 22.5 
= 6.02 sq. in. 

Less one·eighth of web area effective as flange ....... __ .... 
Ys X 24 X % = 1.12 sq. in . 

Additional net area required in flange ....... __ ........... .... = 4.90 sq. in . 
Use two angles, 5- by 3Y2- by %-inch. 

Gross area -- .. ----.... -- .................. -- ....... __ .......... ... 2 X 3.05 = 6.10 sq. in. 
Deduct two holes- for rivets ................ 2 X 15/ 16 X % = .70 sq. in. 

Net area provided ........... ................... .. __ . __ ... __ .. __ ...... __ .... .... ..... 5.40 sq. in. 

r 
= o 
-' 10 
~ 

Figure 145. Bracing of framed steel tower modified to suit footings set at 
different levels. 

b. Check fl ange stress for actual distance between centers of gravity of 

flanges. 
Center-to-center flanges ......... ....... 24.5" - (2 X .86") 
One-eighth area of web .......... --.-- .. ..... ............. ... -- .. .. .. ... .. 
Net area, two angles ... ................. .... ........ 5 by 3Y2 by % 

Total net area ............................ .. ... .. ........ ................ .. . 

Stress in flange .... ....... 305.0 X 12 = 24.6 Kjsq. in. 
6.52 X 22.78 

Allowable stress ..................................... __ .. .... ... .... .. .... .. .. 
c. Check shear st ress in web. 

Maximum shear .... ... .... . __ ........ ... .. .... .... .... ............ ..... __ .... .. 
Area of web .......... .. ..... .......... .. ...... __ ................. 24 X % 

29.3 
Shear stress in web ..... ........................... .............. - --

9.0 
Allowable stress ............. . : .... ..... ...... ..... ..... .... ..... ..... .... __ .. 
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IN FEET 

M=MIDDLE ORDINATE 
IN INCHES 

\ I 
V L = 

R = 3 L' 
2M 

Figure 146. Factors used to determine permissible curvature of track on railway bridges. 
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d. Determine stiffener spacing. No intermediate web stiffeners are re-

quired because d ~ = 46.7 (fig. 147), which is less than 
.375 

d 70. Generally, when -- is greater than 70, intermediate stiffeners are pro-
t 

vided. Their spacing must not exceed 72 inches or that given by the formula: 

d = 10,500 t 
yS 

Symbols: 
d = clear distance between stiffeners in inches. 
t = thickness of web in inches. 
S = unit shearing stress (psi) of gross section of web at point considered. 

r 

l Figure 147. Cross sectioll thruugh riveted plate girder equivalent 10 

21-inch 63-pound roJ/ed beam. 

e. Determine spacing of flange rivets. 
Value of 'is-inch rivet in bearing on %-inch plate: 

30,000 X .875 X .375 = 9,840 lb/rivet 

Val~e of 'is-inch rivet in double shear: 

2 x 7r X .8752 x 15,000 

4 
= 18,050 lb/rivet 

Bearing value governs since it is less than value in double shear. 

Flange rivet stress .... _ ............... ........... ............... . 29,300 = 1,290 lb./in. 
22.78 

\Xllleel concentration (assumed longitudinal distribution of wheel Load 

I · f' . 4' h ) 16,000 66 lb / . at gage 1I1e 0 Civets IS 2 1I1C es ................... --- = 5 . 111. 
24 

Resultant stress .................................... y1,2902 + 6652 = 1,450 lb./in. 

Required rivet spacing ................. ................................ 9,840 = 6.8 in. 
1,450 

Maximum 5-inch spacing has been used (6·inch could have been used). 
f. Select end-bearing stiffeners. 

Maximum end reaction .................................... .......................... 29.3 kips 

A . d 3' 29,300. rea reqUIre at 0,000 pSI. .................. ............. = .98 sq. 111. 
30,000 

Use two angles, 4- by 6- by %-inch to fit diaphragm connection. 
g. Design web splice. (See fig. 148.) The sheer used in this example is 

the maximum that can occur in the girder, and actually governs only for a 
splice near the supports. 

86 

(1) For moment carried by web. 

Web area carrying moment .................... Ys X 24 X % 
Use two flat bars 2Y2 X % ...... .......... ...... .... ................ .. 
Net area with two rivet holes deducted ........................ .. 

Rivets required .................. ...... .... ...... .. 1.12 X 27,000 
9,840 

1.12 sq. in. 
1.875 sq. in. 
1.175 sq. in. 

3.07 rivets 

Space rivets at 3-inch centers. Rivet spacing required for normal flange 
stress is 6.8 inches. Therefore, number of rivets required through flange angles 

and 2Y2 - by %-inch bar is 

Use five rivets. 

3.07 
......... ..... .. .. ........ .. ....... .. ----

1- 3.0 
6.8 

= 5.5 rivets . 

(2) For shear carried by web. See fig. 148. Use two plates 13 inches by % 
inches by 1 foot 5 inches. 

Maximum shear ................ .... ................ .................................. = 29.3 kips 

Section modulus of rivets .......................... 4(3.5
2 + 7

2
) = 35 in.3 

7 
Moment on rivet group .................... = 29, 300 X 3.5 = 105;500 in./lb. 
Rivet stress (resultant of shear and moment stresses) 

.. f( 10~,;00 ):! + ( 29

1
,3
0
00 ) 2 V 4,100Ib./rivet 

Allowable ........ .. ............. ........................................... .... 9,840Ib./rivet 

The resulting stresses in the web splice rivets are well under the allowable 
stress. However, a minimum of two vertical rows of rivets should be provided 
on each side of center line of splice. 

. [ T 
T 

...; ;" -:"1 .. 
I<) 

j 
=-~ 

I<) 

--1"1 
I<) 

=-I"l .., 
;:. -.:I:: A-

.1:' 
I~~ 

CENT 
Of RIV 

t' 
ER LINE 32-
ETGROUP-

,+- t±-. -- H 
, I 

'" ,. 
" ...; ' I 

:': 'I, , 
II 
' I 
I 

I,I 
, I 

r t-II 
I 

I '" ,j, 
't' 'f 't' 

e:~ l-~~ j----. 
1--3" 2' , i' 3" 

Figure 148. Riveted tIIeb splice of plate girder equivalent to 21·inch 63-pound roJ/ed beam. 

h. Design flange splice. The moment used is the maximum that can occur 
in the girder and actually governs only for a splice near the center of the span. 

Net area of 5- by 3Y2- by %-inch angle with two rivet holes out (one 
through horizontal and one through vertical leg) is 

3.05- 2 X 15/16 X % = 2.35 sq. in. 
Use 5- by 3Y2- by %-inch splice angles. Rivets required in single shear at 

9,025 pounds, each to develop 5- by 3Y2- by %-inch angles, are 

2.35 X 27,000 

9,025 

Use four rivets in each leg of angle. 
i. Detail. For complete detail of girder, see ·figure 150. 

r l 

7.05 rivets 

I J
,--ft9Xf 

......-fl .. 24X1i 
? I ? It? 2 ? 2 ? Z 2 ? ? ? ? ? ? Z ?? ? ? ?? ? ? 2 2 22 22 222 

Figure 149. Cross section through tIIelded plate girder eqUivalent to 
21·illcb 63,poulld rolled beam. 

4. WELDED DESIGN. See figure 149. Use 24·inch plate girder with % .. 
inch web. 

a. Determine flange section. 

Distance between centers of gravity of flanges ............ = 24Y2" 

Area of flange required........ ..................... 305.0 X 12 5.54 sq. in. 
27.0 X 24.5 

Less one-sixth of web area .................. 1/6 X 24 X -Ys 1.50 sq. in. 

Additional area required .. .............................. ... .. ........... 4.04 sq. in. 

Use 9- by Y2-inch plate, area .......................................... = 4.5 sq. in. 

b. Check shear stress in web. 
, Maximum shear ................................ .............................. 29.3 kips 

29,300 
Unit stress in web ...................................... --........:---

24X % 
= 3,260 psi. 

Allowable .............. .......................................................... 16,500 psi. 

No intermediate stiffeners will be required, because ~ of web plate ~ 
t .38 

= 64, under 70. For further explanation, see paragraph 3d. 
c. Determine flange plate connection to web. 

Maximum horizontal shear at connection 
29,300 

24 

Value of 2- by 5/16-inch fillet weld, both faces of 
web .. ................. _ .. .... ............. 2 X 2 X 5 X 425 

Use 5/16- by 2-inch fiJlet weld, 5 inches center-to·cen-
ter, both faces. 

1,215 lb./in. 

8,500 lb. 

Stress in weld ................................ .... ............ 1,215 X 5 = 6,075 lb. 

d. Select end bearing stiffeners. As stated in paragraph 3, only nominal 
material is required for bearing ,stiffeners. Use two 4- by %-inch plates. Weld 
stiffener plates to web with continuous Y4 -inch fillet weld. 

e. Design of web splice. The ' shear used in this example is the maxi-
mllm that can occur in the girder. (See par. 3g.) 
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TABLE A 
TYPICAL PLATE-GIRDER DESIGN REPLACING 21 I 63 40'-0" SPAN 

(FOR BI L L OF MATERIALS SEE TAf;lLE A) 

ITEM STOCK NO MARK SHAPE 
WEB PI It 

WEB P2 It. 
SPLICE P3 It. 
5PlICE P4 It 
FILLER ----;;-s- It 

FlANGE:- -----
48- 2240_5 - 04 A I L --

STIFFENER 48-2240.64-04 A2 L 
RIVET ~-

-- -_. - -- ---- - ¢ RIVET 

TABLE B 
ITEM STOCK NO __ MARK SHAPE 

f------
~B PI R. 

WEB P2 R. 
SPLICE P3 It. 
SPLICE P4 It -
FILLER P5 R. 
FLANGE 48 -2240.64-04 AI L 
STIFFENER 48-2240.6_~=-()4 A2 L 

ill ~~-1------1---- r---T -RIVET 

- GRIND STI FFENERS TO 
BEAR ' ON BOTTOM FL ANGE 

920303 0 - 50 - 12 

SIZE QUANTITY LENGTH 

24X~ I 'i-Iof 

24X~ I 30'- 0" 

13 X-g 2 1'-5" 

2id 4 2'-7" 

4xi 6 1' -5" 

5X3~X! 39'-10~ f---- ~-
6X4X~ --""i' -11-;;; I-~ - 7 -2t ;oJ 240 

'8 37 
2 "-

3 4 

SIZE ~ANTITY ~~ 
- 30X! I 9'-:!p~' 

30xi - 1 -
30'-0" 

13xi 2 11-10" 

WT IOACH 
302 

918 

21 
8 
7 

410 __ 

24 ---

----

!'...T EACH 
___ 377_ 

1148 
30 

TABLES DO NOT INCLUDE 
MATERIAL FOR FLANGE 
SPLICES 

_ ____ -rt1 _ 

12 SPACES AT 4"= 4'-0" 

R=2 -.k" 1---------

~----'- 2"--,,S,,-PLICE LS3ix5 Xi X4- 5" A3 
~ GRIND HEEL TO FIT FIL1.ET OF FLANGE L 

L. R~3f 
-+-_______ -"'-' BOLLTl:.OM CHORD SPLICE SAML ~s.J.Op _Cl:JQRD __ . _ _ ___ -I-

--I-.:t 

'" 
___ ---"----;;-____ ----'L---!, 6 ALTERNATE SPACES 

i-----------'-'--"---''-''--------------l AT 2"; 1'-0" 

2 SPLICE LS 4X6XtX 3'-II"A4 

...... _____ _ --.JL _______ ...ll __ __ _ _ 

R= 4~" 

3d 4 2'-1 ,. 8 
4X~ 6 II-lO" 9 

-+-________ "'BQTTOM CHORD SPLICE SAME AS .T'--'O"-'P'--"C"'H""O"'R"'D __________ -t 

6X4X~ 4 39'-10~ 491 
6X 4x i 6 2'-5~' 31 

DETAIL OF FLANGE SPLICE FOR 3i X5X tl§ DETAIL OF FLANGE SPLICE FOR 4X6XtL 

248 2f' 
NO TE: C E~ I TE f( OF FLAN ·':; E Sf-'lICE MUST BE AT LEAST 8 FEET FR OM CENTER OF SPAN , 

t---l 
43 3f ~ 

FLANGE ~ PLiCE MUST NO r 8E ON SAME END OF STRINGER AS WEB _, PL:CE , 
WEB SPLICE SHOWN IN ASSEMBLED VIEW. 

39'-IOf . .....: 
- -------- - . - 9':!0%rr ~- ___ - - _ ____ .-___ ____ t 30'-013" -------~_;;__-----------

-------------·---~ -U-S-4X6X---~X-~:~;;r~~------ ·------ ··_I,...,r-~-~~---------------------r: ~, 2~fo -----------~19'-'--'-7-" ------------.:t".-
~~====================~==~==~====~~~~~~~ 

~ ~$_--$- $-$-$-$ $ $$ ¢> <!> Q <!> q, $ <!> $--(j)~ <I> <D f$-o <I> <I> <1> 1;< ~ 0 0 0 0 -$ <!> 0 -

2 Its P4 
WEB It 30 X i x9-10£ PI 

2i§.4X 6X!X 2'-5r' A2 
/'2FiLLER ft. S 4X}X l'-10"P5 

2 LS AI 

21 SPACES AT 4"=7'- 0" 
~~-4-----·· ---- - - - ----

, L. R ~ 2i" 

~t<t 
2 Its 13X~X 1'-10" P3 "'-.. ~ ! 

"{j 
2PLs 3X~X2'-I" P4 ~ 

~~~~~0~_$~':~~~0~, C<D~0~0~<I>~-- <I> <I> <1>- <I> -~ 

ES AT 4"= 9'-0" I 
R=2 ~' I _4 ______ -" 

2!" i5 ON TIMBER ABUTMENTS ONLY TYPICAL PLATE-GIRDER DESIGN REPLACING 24 I 87 
(FOR BI LL OF MATERIALS SEE TA BL E B) 

Figure 150. Riveted plate girders. 

WEB It 30 xgX3("-d'F 2 

2 LS A2 
~1t'P5 

-
0 - 0 - 0-0--$--0---=0== 

3f~ 56 SPACE ~:' -=--!B '- <l" 
2_~" I R= 

4d-d' SPAN 

SECTION BB 
TWO HOLES ONLY EACH f:NV 
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39'- IO f 
19'- Il l' 

9'- 10t' ~Il. OF SPLICE 

~ ®- r-P5 -----® 

P6 
'-, 
·N 

"" '" l .,,' '''' "" "" ~ 
:: ~21t!2~'Xt X O'-10" P7 l V2 ~ 4X-6- X 2'-0" P6 Al9 X~ X9'-IOf P3 

b ~"",,,, J:-~ ~=:t ,,'-," " I WEB A.. 24X!X9'-10" PI "N IZl 
~.f FILLET WELD tX 2" AT 5" CIC FILLET WELDS BF 

BF 
~ " f 2 FU P7 

",-, ~ - " 

PLATE GIRDER REPLACING 21 I 63 40' SPAN 
(FOR BILL OF MATERIALS SEE TABLE A) 

39'-10{ 

19'-I'i 

11'-IOf .,..---Il. OF SPLICE 

4!" 
f--< ®--- r-P5 .----0 

P6 

~ 9xix II'-Iof P3 t ~: 2 ~ 4XtXI'-3'P7 t 
V2 ~4XiX2'-2"P6 CP-1N, 'N WEB A.. 26 X~XII'-IO" PI 

I 1< ·N v"iX3 AT 6' CIC BF f FILLET WELD BF 
3" ~ > A.. 2X!XI'-4"P8 
8 FIL~~T WELD ~ 

~ 'I 2 FU P7 
" 

~ 8X~X4~8" 
4 P5 

PLATE GIRDER REPLACING 24 187 40'SPAN 
(FOR BILL OF MATERIALS SEE TABLE B) 

TABLE A 
MATERIAL FOR ONE GIRDER 25" DEEP 

ITEM STOCK NO. MARK SHAPE SIZE QUAN . LENGTH WT.EACH 

WEB PI R.. 24X I 9'-10" 300 
f FILLET WELD NF - - - /' 

WEB P2 R.. 24X I 30-10" 918 

FLANGE P 3 R... 9X .... 2 9-10f 151 

FLANGE P4 R.. 9X 2 30'-10· 459 
FLANGE SPLICE P 5 A.. 8X 2 4-8" 58 
STIFFENER P 6 R.. 4X 6 2- 0" 10 
WEB SPLICE P 7 A.. 2tx 4 d-Io" 3 

I 4'-~" 

WEB SPLICE P 8 A.. 2X I 14" 3 

ELECTRODES TOTAL WEIGHT 35 
SECTION A-A SECTION B-B 

I 

Figure 151. Welded plate girders. 

19'-1 I.!' 

10'-1" I 
~ 

"" "" '" 
~ 9 xtx 30'-0" P4 "} 

2~ P6 __ 2 AlP6-

WEB A.. 24X!X30'-0" P2 

I 

19'-lii 

a'-I- 4~ 
~ 

~ 9X-i X 28'-0' P4 ) ) 
WEB R.. 26 xtX2B'-0" P2 2 R! P6 .......... 2 ~ P61: 

TABLE B 
MATERIAL FOR ONE GIRDER 

TWO HOLES 
'.Ji NLY EACH END 
HOLE~ 2!" FF«}M END 

U5fO ON TIMBER ABUTMENTS 

27f DEEP 
ITEM STOCK NO. MARK SHAPE SIZE QUAN. LENGTH WT. EAO 

WEB P I A.. 26 X I 11'-10· 523 
WEB P 2 A.. 26 X I 28~10" 1238 
FLANGE P 3 R.. 9X 2 II' lOr 227 
FLANGE P4 R.. 9X 2 28-10 535 
FLANGE SPLICE P 5 R.. 8X 2 4'-8' 69 
STIFFENER P 6 R.. 4X 6 2'-2" II 
WEB SPLICE P 7 R.. 4X 4 1'-3" 9 
WEB SPLICE P8 R.. 2X I I 4 3 
ELECTRODES TOTAL WEIGHT 54 

I 



(1) Web area carrying moments ....... ... 1j 6 X 24 X % 
Use two 2Yz- by %- by lO-inch plates-area .......... . . 
Develop each plate for 1.50 X 27,000 .......... ... ...... .. .. . 
Capacity of 5 j 16-inch fillet weld 5 X 425 ...... ....... .. . 

1.50 sq-in. 

1.875 sq. in. 

20,200 lb. 

2,125lb. j in. 

20,200 Length of weld required ... ..... ..... .. ... ............. 9.5 in. 
2,125 

Use ................. .... .......... ......... .......... .......... .. .... 2 X 5 10 in. 
(2) Develop web splice for maximum shear of 29.3 kips. In this example, 

a 2- by %-inch by l-foot 4-inch plate inserted between ends of web plates has 
been used as a convenient butt-joint detaiL 

. ld . d 29,300 139 ' Length of 5j 16-mch we reqUlre ...... ..... . m. 
2125 

Length of 5j16-inch weld provided ........... ........ ...... . 32 in. 

f. Design flange splice. The moment used in this example is the maxi-
mum that can occur in the girder (see par. 3h). (In this example with no 
butt joint between ends of flange plates, all flange stress i~ carried by splice 
plate.) 

Area of flange plate .. .......... .. .... ..... .......... ....... 9 X Yz 4.5 sq.in. 
Use 8-inch by 5 j8-inch by 4-foot 8-inch splice plate, 

5.0 sq. in. area ........... .. .... .. ... .. .. .. ... ...... .. ...... .................. ...... ...... . 
Length of %-inch fillet weld required . 

4.5 x 27,000 = 48 inch 
6 x 425 

Length of %-inch fillet weld provided = 4 ft . 8 in. = 56 in. 
(In standard stringer splices, butt welds are used between the ends of 
the beam flanges and are effective for compressive stress transfer of 

16,000 psi.) 
Taper ends of flange splice plates as shown on figure 151 . 

g. Drawing. For complete details of welded girder, see figure 151. 

APPENDIX II 

COFFERDAMS 

I. GENERAL. a. This appendix shows the arrangement of wales, posts, 
and bracing in sheet pile cofferdams (figs. 152 to 154 ) and gives tables (tables 
LII to LVI inclusive) for the selection of timher sizes and spacing of wales. 

b. The cofferdams are intended for use in repairing partly demolished 
masonry piers for use as foundations for semipermanent trestle bridges. They 
should not be used in water over 10 feet deep. They can also be used in 
constructing concrete pedestal and grillage foundations in water. (See par. 221.) 

2. EXAMPLE. The following example illustrates the use of the data in 
designing a cofferdam 30 feet long by 10 feet wide. 

a. From table LlV, for 10-foot depth, use three-wale cofferdam with wales 
spaced 4 feet apart in the bottom panel and 6 feet apart in the top panel. 

(I) SHEET PILES MAY BE 
wooo OR STEEL 

c-, rl ALL DIAGONAL BRACING 
~ = MAY BE REMOVED AHE 
g i ~gFrTEsR~~,!~S SUNK 

: POSITION . 

~ 

VIEW LOOKING DOWN ON COFFERDAM BRACING FROM ABOVE 
All BRACES. WALES. STRUTS, POSTS, AND SCABS 
IN PLACE READY TO BEGIN SINKING OPERATIONS 

(2) 

REMOVE HORIZONTAL 
DIAGONAL BRACING AFTER SHEET 
PILES ARE DRIVEN 5 FE ET INTO THE 
EARTH 

CUT AWAY VIEW SHOWING COFFERDAM BRACING 
EITHER WOOD OR STEEl SHEET PilES MAY BE USED WITH 
ANY ONE SET OF BRACING, SHEET PilES ARE NOT TO 
BE ATTACHED TO BRACING. BRACING FRAMEWORK TO 
BE SECURElY FASTEN ED TOGETHER WITH SCABS. SPIKES. 

THROUGH BOLTS. AND DRIFT BOLTS. FOR SIZES OF WAles 
STRUTS, A:;O SHEETING, SEE FIGURE 1 S3 AN D TABLES ui 
~~;~I~GS~Z! ~~~~~!~.SAME AS WALES. ALL DIAGONAL 

Figure 152. Rectangular cofferdams. 

(1) Top view. 
(2) Cut away view. 

Use two transverse struts at each wale level, making the wale span 10 feet 
and the strut length 10 feet. 

b. From table LV, for 10-foot strut spacing and hl of 6 feet, lO-by lO-inch 
wales are selected. 

c. From table LVI for 10-foot strut spacing and hl of 6 feet, 6- by 6-inch 
struts are selected. 

d. Posts will be the same size as the wales, 10- by lO-inch. 
e. Sheet piling may be 4-inch shiplap, 6-inch Wakefield, or steel sheet piling. 
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Figure 153. Cofferdam dimensions. 

SECTION A-A 

2 SCABS 3X 8 

Figure 154. Circular cofferdam . 

WATER LEVEL OR TOP 
OF SATURATED EARTH 

2'-0" FREEBOAR D 

BOTTOM OF 
LOWER WALE 

H 

5 
6 
7 

H 

5 

6 

7 

5 
6 
7 
S 

5 

6x6 
6x6 
6x6 

5 

1'" 
19'..() " 
6x6 
IS'-6' 
6x6 
17'-6' 

SxS 
SxS 

10 X 10 
lOx 10 

I 

I 

2' 
a 

- ~ 
H 

3' 

Tabu LII Minimum wau s~e-2-wau cofferdam 

Strut spacing S or unsupported length of w.ale b in feet-See fig. 153 

6 I 7 I 8 I 9 I 10 I 11 I 12 I l} 

SIZB OP WALB 

6x6 6x6 6x6 SxS SxS SxS SxS 10 X 10 
6x6 SxS SxS SxS SxS 10 X 10 lOx 10 lOx 10 
SxS SxS SxS SxS 10 X 10 lOx 10 lOx 10 10 X 10 

Tahl, LIII. Minimum siZ' and maximum length of strut!'-2-wau cofferdam 

Strut spacing S in feet 

6 I 7 I 8 I 9 I 10 I 11 I 12 I l} 

SIZB AND LBNGTH OP STRUTS-liBB PIG. 153 

6x6 6x6 6x6 6x6 6x6 6x6 6x6 6x6 
19'..()' IS'-6' IS'..()' 17'-6" 17'-6' 17'..() " 16'-6' 16'..() ' 
6x6 6x6 6x6 6x6 6x6 6x6 6x6 6x6 
IS'..()· 17'-6' 17'..() ' 16'-6" 16'..()" 15'-6" 15'..() ' 14'-6' 
6x6 6x6 6x6 6x6 6x6 6x6 6x6 6x6 
16'-6· 16'..()· 15'-6' 15'..()· 14'-6' 14'..()" 13'-6" 13'..()· 

2' 
Tahu LW Wau spacing-3-1lJau coff"dam 

H 
hI 
h2 

SxS 
SxS 

10 X 10 
12 X 12 

S.5 
5.0 
3.5 

SxS 
10 X 10 
lOx 10 
12 X 12 

10.0 
6.0 
4.0 

11.5 

lOx 10 
10 X 10 
12 X 12 
12x12 

7.0 
4.5 

13.5 
S.O H 
5.5 

3' 

Tahu LV. Minimum wtJu size-3-wau co!ferdtJm 

9 

10 X 10 
10 X 10 
12x12 

Strut spacing S or unsupported length of wale B in ieet-See fig. 153 

10 

lOx 10 
10 X 10 
12x12 

11 

SIZB OP WALB 

10 X 10 
12x12 
12 X 12 

12 

10 X 10 
12 X 12 

l} 

12 X 12 
12x12 

I 14 I 15 I 16 I 17 

10 X 10 10 X 10 10 X 10 10 X 10 
10 X 10 10 X 10 12 X 12 12:it :\2 
12 X 12 12x12 12 X 12 12 X 12 

I 14 
1 

15 I. 16 I 17 

6x6 6x6 6xS 6xS 
16'-6 ' 15'..()' 17'-6' 17'..()· 
6x6 6xS 6xS SxS 
14'..()· 16'..()· 16'..()· 20'..()· 
6xS SxS SxS Sx6 
14'-6" 20'..()' 20'-0' 19'-6' 

14 16 17 

12 X 12 12 X 12 12 X 12 



Material 

Aluminum: 

APPENDIX III 

TABLES OF USEFUL DATA 
(Tables LVII through LXXXVI) 

TABLE LVII. Weights of common materials. 

Wt. in 
lb. per 
cu. ft. 

Ice 

Material 

Cast " """,,, ,, ,, ,,,,,,,,,,,,,,,,,,,,,,,,, 160 
168 Wire 

Asphalt 60-80 

Brass 510-542 

Brick 110-130 

Bronze ........................................ 545-555 

Coal : 
Anthracite 
Bituminous 

Concrete : 

97 
84 

Iron: 
Grey cast 
Wrought 

Lead 

Lime 

Masonry: 
Mortar rubble ...... .. ...... ... " .... . 
Dry rubble .... .. ...... ........... .... . 

Rock solid: 
Granite 
Shale 

Wt.in 
lb. per 
cu . ft . 

56 

439-445 
487-492 

710 

53-75 

155 
125 

125-187 
162 

Reinforced 150 
140-150 

Soapstone ... ... .. ........ .. .. .. ..... ... 162-175 

Plain 

('opper, cast ............. " ............... 549-558 

Earth: 
Clay : 

Dry, compacted 
Damp, plastic 

Common: 
Dry, loose .............. ............. . 
Moist, compacted 

Mud, wet: 
Fluid ...... .. .. .... .... " .... .. .. .. .. .. 
Compacted 

Sand: 
Dry, compacted ..................... . 
Damp, loose ... .. ................... .. 

Gravel, crushed rock : 
Damp, loose .. .... .. ...... .. .. .. ....... . 
Dry, compacted .. ........ .. .. ....... . 

100 
110 

65-88 
95-135 

104-120 
110-130 

110 
94 

82-125 
90-145 

Trap ..... ........ .. .......... " .... ......... 187-190 

Salt 

Snow: 
Fresh, fallen ..................... .. ... .. 
Wet, compact .... ........... .. .... .. . 

129-131 

5-12 
15-20 

Steel """ """""",,""""""""""' '' ''' 474-494 

Tar ....... .... .... " .... ..... ............. " .... .. 

Tin 

Water : 
Fresh 
Sea 

Zinc .......... .. .................. " .. ........ .. 

75 

455 

62.4 
64.0 

438 

Table LVI. Minimum ,i,{e and maximum length of struu-3-wale cofferdam 

Scru{ spacing S in feet 

10 11 12 1J 14 15 16 
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5 

6 

6x6 
17'-0' 
6x6 
15'-6' 
6x6 
14'-0' 
6x6 
13'-0' 

6x6 
16'-0' 
6x6 
14'-6' 
6x6 
13'-0' 
6x6 
12'-0' 

6x6 
15'-6' 
6x6 
14'-0' 
6x6 
12'-6' 
6x6 
11'-0' 

6x6 
15'-0' 
6x6 
13'-6' 
6x6 
12'-0' 
6x6 
10'-6' 

6x6 
14'-6' 
6x6 
12'-6" 
6x6 
11'-0" 

6x6 
14'-0" 
6x6 
12'.()" 
6x6 
10'-6" 

6x6 
13'-6" 
6x6 
11'-6' 
6x8 
12'.()" 

6x6 
13'.()" 
6x8 
13'.()" 

6x8 
14'-6' 
8x8 
18'.()" 

6x8 
14'.()' 

8x8 
19'-6" 

8x8 
19'-0" 

7 

8 

TABLE LVIII. Structural timber·allowable stresses. U. S: structural timber. 

Variety and grad e of wood Average unit Allowable working stresses for military bridges 1 (psi). 

Species and grade description 

(I) 

Douglas fir 
Dense select structural .......... ................................................ .. 

Select structural ..................... ............................ ... ................ .. 

Yellow pine (long leaf, or dense short leaf) ............................. . 
Select structural ..... ..... .......... ........................ ..... ............ ....... .. 
Prime structural ....... ........................ ..... ................................ .. 
Merchantable structural; and structural square edge 

and sound ........... ............................................................ . 
N o. 1 structural .................... ....... ......................................... .. 

Larch ............................................................................................... . 
Select structural ... .. ............................... ... .... ......................... .. 
Structural ............................. .................. ...................... ......... .. 
Common structural .............................................................. .. 

Redwood (structural) ................. ............................................ ..... .. 
Dense select all heart .............................................. ............ .. 
Select all heart ...................................................................... .. 
Bulkhead and heart .............................................................. .. 

Southern cypress .......... ............... ................................................... .. 
Select structural ........... ..................... ..... .. ......... ........ .... ......... . 
Structural ....................................... ................... .................... .. 

Eastern hemlock ........................................................................ .... .. 
Select structural ..................................................................... . 

Group I ......................................................................................... . 
Teak, sal, white siris, jarul, lendia, oak, ash, Philippine 

mahogany ....................... ................................................ .... . 
Group II ........................................................................................ .. 

Doodar, chir, poon, gumhar, Norway (northern) pine ...... .. 
Group III .......................................................................... ... .......... . 

White deal, kail ....... ........ .. .................................................... . 

Stress 
grade 2 (lb.) 

(2) 

1,800 

{ 
1,600 
1,400 

2,000 
1,800 

1,600 
1,400 

1,800 
1,600 
1.200 

1,400 
1,200 
1,100 

1,400 
1,100 

1,100 

weight a Extreme fiber 
(lb. per cu . ft.) stress in 

(3) 

35 

40 

36 

30 

32 

30 

FOREIGN WOODS 

45 

35 

30 

bending • 
(4) 

2,700 
2,400 
2,100 

3,000 
2,700 

2,400 
2,100 

2,700 
2,400 
1.800 

2,100 
1,800 
1,650 

2,100 
1,650 

1,650 

1,800-2,700 

1,500-2,250 

1,340-2,000 

Horizontal 
shear 
(5) 

180 
180 
150 

150 
150 

150 
150 

200 
150 
135 

135 
120 
120 

180 
150 

105 

200 

150 

100 

1 Reduce all stresses to 70 percent of tabular values for greenwood and for design of parts of 
bridge structure continuously wet. Reduce all stress values to 75 percent of tabular values for 
design of structures carrying long·continued live load. 

2 Grade designations of structural timber adopted by United States lumber industry. 
• At about 15 percent moisture content. 
" Working stress in tension same as for bending. 
• Working siresses for compression parallel to grain apply to posts, columns, and struts the 

unsupported length of which does not exceed 11 times least dImension of cross section. For working 
stresses for unsupported length. from 11 to 50 times least dimension of cross section, see chapter 4. 

Compression 
perpendicular 

to grain 
(6) 

500 
500 
450 

500 
500 

500 
500 

500 
470 
430 

350 
350 
350 

400 
400 

400 

360-500 

30~50 

260-390 

Compression 
parallel to 

grain'5 
(7) 

1,950 
1,800 
1,650 

2,200 
1,950 

1,800 
1,500 

1,950 
1,800 
1,650 

1,800 
1,650 
1,650 

1,800 
1,500 

1,050 

1,680-2,000 

1,340-1,800 

1,110-1,500 

17 

Modulus of 
eJasticity 

(psi) 

(8) 

1,600,000 

1,600,000 

1,300,000 

1,200,000 

1,200,000 

1,100,000 

1,600,000 

1,250,000 

1,000,000 

91 
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TABLE LIX. Properties of dreJSed timber (S4S) . 

Nominal 
size 

b (inches) d 

2 x 4 
2 x 6 
2 x 8 .................... .. 
2 x 10 .................... .. 
2 x 12 .................... .. 
2 x 14 .................... .. 
3 x 6 .................... .. 
3 x 8 .................... .. 
3 x 10 .................... .. 
3 x 12 ............ ........ .. 
3 x 14 .................... .. 
4 x 4 ...... .............. .. 
4 x 6 .................... .. 
4 x 8 .................... .. 
4 x 10 .................... .. 
4 x 12 .................... .. 
6 x 6 .... ................ .. 
6 x 8 .............. ...... .. 
6 x 10 .................... .. 
6 x 12 ................ .... .. 
6 X 14 .................... .. 
6 x 16 .................... .. 
6 X 18 ..................... . 
8 x 8 .................... .. 
8 X 10 .......... .......... .. 
8 x 12 .................... .. 
8 x 14 .................... .. 
8 x 16 .................... .. 
8 x 18 .............. ...... .. 

10 x 10 ..................... . 
10 x 12 .................... .. 
10 x 14 ..................... . 
10 x 16 .................... .. 
10 x 18 .................... .. 
12 x 12 ..................... . 
12 X 14 .................... .. 
12 x 16 .................... .. 
12 x 18 .................... .. 
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American 
standard 

dressed size 
(S4S) 

b in inches d 

1% x 3% 
1 ~~ x 5% 
1% x 771, 
1% x 971, 
1% x 1171, 
1% x 1371, 
2% X 5% 
2% X 771, 
2% X 971, 
2% X 1171, 
2% X 1371, 
3% X 3% 
3% X 5% 
3% X 771, 
3% X 971, 
3% X 11 71, 
571, X 571, 
571, X 771, 
571, X 971, 
571, X 1171, 
571, X 13 71, 
571, X 1571, 
571, X 1771, 
771, X 771, 
771, X 971, 
771, X 11 71, 
771, X 1371, 
771, X 1571, 
771, X 1771, 
971, X 971, 
971, X 1171, 
971, X 1371, 
971, X 1571, 
971, X 1771, 

1171, X 1171, 
1171, X 1371, 
11 71, X 1571, 
1171, X 1771, 

Area 
of 

section 
A = bd 
(sq. in.) 

5.89 
9 .14 

12.19 
15 .44 
18 .69 
21.94 
14.77 
19.69 
24 .94 
30.19 
35.44 
13 .14 
20.39 
27.19 
34.44 
41.69 
30.25 
41.25 
52.25 
63.25 
74.25 
85.25 
96.25 
56.25 
71.25 
86.25 

101.25 
116.25 
131.25 
90 .25 

109.25 
128.25 
147.25 
166.25 
132.25 
155.25 
178.25 
201.25 

Section Weight in pOl1!,ds per lin· 
modulus Board feet e~r foot of pIece wben. 
S - bd2 per linear weIght of wood per cubIC 
~ foot of foot equals 

(in.3 ) piece 40 lb. 45 lb. 50 lb. 

3.56 
8.57 

15.23 
24.44 
35 .82 
49.36 
13 .84 
24.61 
39.48 
57.86 
79 .73 

7.94 
19.12 
33.98 
54 .53 
79.90 
27.73 
51.56 
82.73 

121.23 
167 .06 
220.23 
280 .73 

70.31 
112.8 1 
165 .31 
227 .81 
300.31 
382.81 
142.90 
209.40 
288 .56 
380.40 
484.90 
253.48 
349.31 
460.48 
586.98 

1)1 

1% 
2 

2)1 
171, 
2 
271, 
3 
371, 
1)1 
2 

2% 
3)1 
4 
3 
4 

5 
6 
7 
8 

9 
5)1 

6% 
8 

9)1 
10% 
12 
8)1 

10 

11% 
13)1 
15 
12 
14 
16 
18 

1.6 
2.5 
3.4 
4.3 
5.2 
6.1 
4 .1 
5.5 
6.9 
8.4 
9.8 
3.7 
5.7 
7.6 
9.6 

11.6 
8.4 

11.5 
14.5 
17.6 
20.6 
23.7 
26.7 
15.6 
19.8 
24.0 
28.1 
32.3 
36.5 
25 .1 
30.3 
35.6 
40.9 
46.2 
36.7 
43 .1 
49.5 
55.9 

1.8 
2.9 
3.8 
4.8 
5.8 
6.9 
4.6 
6.2 
7.8 
9.4 

11.1 
4.1 
6.4 
8.5 

10.8 
13.0 
9.5 

12.9 
16.3 
19.8 
23.2 
26.6 
30.1 
17.6 
22 .3 
27 .0 
31.6 
36.3 
41.0 
28 .2 
34.1 
40.1 
46.0 
52 .0 
41.3 
48.5 
55.7 
62 .9 

2.0 
3.2 
4.2 
5.4 
6 .5 
7 .6 
5.1 
6 .8 
8 .7 

10.5 
12.3 

4.6 
7 .1 
9.4 

12.0 
14.5 
10.5 
14.3 
18 .1 
22.0 
25 .8 
29 .6 
33.4 
19.5 
24.7 
29 .9 
35 .2 
40.4 
45 .6 
31.3 
37.9 
44.5 
51.1 
57 .7 
45.9 
53.9 
61.9 
69 .9 

TABLE LX. Properties of ful/.sawn timber. 

Nominal 
size 

b (inches) d 

X 2 .......................... .. 

X 3 .................... .. .... .. 
X 4 .. .... .................... .. 
X 6 .......................... .. 
X 8 .......................... .. 

1 X 10 .............. ........... . 
1 X 12 .......... ............ .. .. 
1 X 14 ........................ .. 

X 16 ........................ .. 
X 18 ........................ .. 

Area of 
section 
A = bd 
(sq. in.) 

2 

3 
4 
6 
8 

10 
12 
14 
16 
18 

Section 
modulus 

bd' 
S = "6 

(in. ') 

.67 
1.50 
2.67 
6.00 

10.67 
16.67 
24.00 
32.67 
42 .67 
54.00 

Board feet 
per linear 

foot of 
piece 

Weight in pounds per 
linear foot of pi ece 

when weight of wood 
per cubic foot equals 

40 lb. 45 lb. 50 lb. 

.56 

.83 
1.11 
1.67 
2.22 
2.78 
3.33 
3.89 
4.44 
5.00 

.63 

.94 
1.25 
1.88 
2.50 
3.12 
3.75 
4.38 
5.00 
5.62 

.70 
1.04 
1.39 
2.08 
2.78 
3.47 
4.17 
4.85 
5.55 
6.2 5 

All properties shown are directly proportional to width h. 
To obtain propert ies for timbers other than I inch wide. multiply properties in table by actual 

width. 

TABLE LXII. Breaking strength of 6 x 19 wire rope. 

Size (inches) 

Approximate weight pe r 
100 feet (pounds) 

GRADE 

J4 ~ 

10 23 

Iron .................. .............. 2.1 
Traction steel ........ .......... 4.0 
Cast steel .... .................... 2.1 4.5 
Mild plow steel .............. 5.0 
Plow steel ........................ 2.5 5.5 
Improved plow steel ...... 2.9 6 .3 

1)1 I~ 

40 63 90 123 160 203 250 360 

BREAKING STRENGTH (U. S. TONS) 

3.6 5.5 7.9 10.6 13 .7 17.2 21.0 29.7 
6.8 10.4 14.8 20.0 26.0 32 .7 40.6 56.6 
7.7 11 .8 16.8 22.8 29.5 37.0 46.0 65.0 
8.5 13 .1 18.7 25.4 33.0 41.5 51.0 72 .5 
9.4 14.4 20.6 28 .0 36.5 46.0 56.5 80.5 

10.8 16.6 23 .7 32.2 42 .0 53 .0 65.0 92 .5 

6 x 19 wire rope means 6 strands of 19 wires cacho 
The strength varies slightly with the stra nd construction and number of strands. 
The maximum allowable working load is the breaking strength divided by the appropriate 

factor of safety. (See table LXIII.) 

TABLE LXIII. Wire-rope safety factorJ. 

Type of service 

Track cables .............................. .. 
Guys .......... .................. ............ ... . 
Miscellaneous hoisting equipment 

Minimum 
safety 
factor 

3.0 
3.5 
5.0 

Type of service 

Haulage ropes ...................... ...... .. 
D erricks ...... .................... .... ....... . 
Slings ............. .. .. .............. .. .......... . 

Minimum 
safety 
facto r 

6.0 
6.0 
8.0 

Depth of 
Itction 
(in.) 

36.72 
35.88 
35.84 
33 .00 
33.15 
33.00 
29.82 
27 .00 
26.84 
24.16 
23 .87 
21.00 
20.91 
18.16 
17.90 
16.16 
15.86 
16.12 
15.85 
14.19 
13.91 
13 .8 1 
13 .86 
12.12 
12 .00 
11.87 
11.78 
10.00 
10.12 
9.90 
7.93 
6.00 

24 
18 
20 
18 
15 
12 

Weight per 
foot 
(lb. ) 

300 
230 
150 
200 
132 
125 
108 

98 
91 
87 
74 
63 
59 
77 
47 
88 
58 
45 
36 
74 
61 
48 
30 
65 
28 
25 
B 
49 
45 
21 
24 
15 .5 

2 

TABLE LXI. Properties of steel beams. 

AMEHICAN WIDE·FLANGE BEAMS. 

Area of 
section 

( sq. in.) 

88.17 
67.73 
44.16 
58 .79 
38 .84 
36.78 
31.77 
28.82 
26.77 
25.58 
21.77 
18.52 
17.36 
22 .63 
13.81 
25.87 
17.04 
13.24 
10.59 
21.76 
17.94 
14.11 
8.81 

19.11 
8.23 
7.39 

15.59 
14.40 
13.24 

6.19 
7.06 
4.59 

Flange 

Width T hickness 
(in.) (in.) 

16.655 1.680 
16.475 1.260 
11.972 .940 
15 .750 1.150 
11.510 .880 
11.500 .805 
10.484 .760 
10.000 .792 
9 .983 .7 12 
9.025 .807 
8.975 .662 
8.25 .620 
8.230 .575 
8.787 .83 1 
7.492 .520 

11.502 .795 
8 .464 .645 
7.039 .563 
6.992 .428 

10.072 
10.000 

8.031 
6.733 

12.000 
6.500 
6.500 

12.046 
10.000 
8.022 
5.750 
6.500 
6.000 

.783 

.643 

.593 

.383 

.606 

.420 

.355 

.437 

.558 

.618 

.340 

.398 

.269 

Web 
thickness 

(in.) 

.945 

.765 

.625 
.7 15 
.580 
.570 
.548 
.500 
.483 
.480 
.430 
.410 
.390 
.475 
.3 50 
.504 
.407 
.346 
.299 
.450 
.378 
.339 
.270 
.390 
.240 
.240 
.436 
.340 
.350 
.240 
.245 
.240 

Section modulus 

Axis I-I Axis 2-2 
(in.') (in.') 

1105 .1 147.1 
835.5 105.7 
502 .9 41.8 
669.6 87.8 
413 .7 36.1 
385.1 32.7 
299 .2 25.8 
255.3 24.6 
233.2 21.8 
204.3 20.6 
170.4 16.5 
128 .0 13.0 
119.3 12.0 
141.7 20 .2 

82 .3 9.0 
151.3 32 .2 
94.1 14.3 
72.4 8.7 
56.3 6.3 

112 .3 
92 .2 
70.2 
41.8 
88 .0 
35.6 
30.9 
67.0 
54.6 
49. 1 
21.5 
20.8 
10.0 

26.5 
21.5 
12.8 
5.2 

29.1 
5.4 
4.5 

21.2 
18.6 
13 .3 

3.4 
5.6 
3.06 

BRITISH BEAMS (EQUIVALENT TO AMERICAN BEAMS ) 

95 
75 
65 
55 
42 
32 

27 .94 
22 .09 
19.12 
16. 18 
12.36 
9.40 

7-5 
7.0 
6.5 
6.0 
5.0 
5.0 

1.011 
.928 
.820 
.757 
.647 
.550 

.57 

.55 

.45 

.42 

.42 

.35 

211.09 
127.91 
122.62 
93.53 
57.13 
36.84 

16.68 
13.30 
10.02 
7.88 
4.72 
3.88 



TABLE LXIV. Properties of commercial sisal cordage. 

Diameter 
(inches) 

Circum ference 
(inches) 

Weight per 
100 feet 

(pounds) 

Minimum 
breaking strength 

tons 

Safe load 
capacity 

tons 

1. 71 
3.45 
7.36 

13.10 
16.40 
22.00 
26.50 
35.20 
40.80 
58.80 
87.70 

105 .00 
163 .00 
237.00 

0.22 
0.51 
1.06 
1.76 
2.16 
3.08 
3.60 
4.80 
5.40 
7.40 

10.60 
12.40 
18.60 
25.60 

0.06 
0.13 
0.26 
0.44 
0 .54 
0.77 
0.90 
1.20 
1.35 
1.85 
2.65 
3.10 
4.65 
6.40 

For quality manila, th e factors for minimum breaking strength and safe load capacity may be 
increased 2S percent. Safe-load-capacity factors a r e based on a factor of safety of 4. 

1 A3LE LA V . rropel'l1eJ OJ chains. 

.L'Iormal 
size l 

(inches) 

Approx. wt. 
per 100 foot 

(pounds) 

160 
210 
280 
430 
630 
840 

1,100 

Common 
iron 

2,700 
3,460 
4, 500 
6,940 

10,140 
14,000 
18,600 

Safe working load (pounds) 

High grade Soft 
iron steel 

2,980 
3,800 
4,960 
7,620 

11,160 
15,400 
20,460 

3,300 
4,360 
5,260 
8,460 

12,000 
16,500 
21,200 

Special 
steel 

6,400 
8,300 

10,500 
15,200 
21,000 
28,660 
36,400 

1 Normal .ize means diameter of the bar from which the chain is formed. 

TABLE LXVII. Relation of sheaves alld wire-rope diameter. 

Type of wire rope 
(strands by wires) 

6 by 7 . __ ____ ______ ____ ____ _ 
6 by 19 ____ ________________ __ 
6 by 37 _________ __________ __ _ 
8 by 19 _____________________ _ 

Recommended sheave 
and drum diameter 

72 X rope diameter ___________________ __ _ 
45 x rope diameter ______________ _______ _ 
27 I X rope diameter ___________ _________ __ 
31 X rope diameter _____ ____ ___________ __ 

Minimum sheave and 
drum diameter 

42 x rope diameter. 
30 x rope diameter . 
18 x rope diameter. 
21 x rope diameter. 

Note. These limits do not apply to blocks for wire rope tackle with loads in accordance with 
table LXX. 

TABLE LXVIII. L ead-line pull fartors and efficiencies for hoist or fall wire rope. 

Number of parts of rope 2 

Efficiency, percent ___ _ 96.1 
Lead-line pull factoL_ .. 0_52 

4 

92.4 88.9 
0.36 0.28 

86.5 
0.23 

6 8 9 10 

82.2 79.0 76 .0 73.0 70.3 
0.20 0.18 0 .165 0.15 0.14 

Note. The stress in the lead line equals the load to be lifted multiplied by tbe lead-line pull 
factor_ 

TABLE LXVI. Safe loads on hooks. 

Diameter of 
metal 

Inside diameter 
of eye 

Width of opening 
Safe load 

(pounds) 
A 

(inches) 

1% 
17,4 
1~ 
1~ 
l~ 
lYs 
27,4 
2~ 
3 

SING~E 
I I 

SINGLE 

B 
(inches) 

DOUB~E 
II I 

SINGLE 

DOUBlL 

I I 2 

DOUBLE 

C 
(inches) 

lYt6 
1% 
17,4 
1% 
1~ 
l 1Yt6 
l Ys 
2Yt6 
27,4 
2~ 
3 
3% 
4 

TRIP~E 
2 I 2 

DOUBLE 

1,000 
1,200 
1,400 
2,400 
3,400 
4,200 
5,000 
6,000 
8,000 
9,400 

11,000 
13,600 
17,000 
24,000 

TRIP~E 
2 I 3 

TRIPLE 

.TABLE LXIX. Simple block-and-tackle rigging for manila rope (factor of safety 3) 

Load to 
be lifted 
(tons) 

~ 

2 

3 

4 

6 

8 

T otal number of 
sheaves in blocks 

Smallest permissible rope diam-
eter (inch) __________ __ _______________ _ 

Lead-line pull (lb.) _______________ __ _ 
Rope __________________ ____ __ ________ (inch) 
Pull __________ ____ _________________ ____ ________ __ _ 

Rope ________ ______ __ ________________ (inch) 
Pull __________ ________________________ ___________ _ 
Rope ______________ ________________ (inches) 
Pull _________ ____ ___________________________ __ __ __ 

Rope __________ _________ ______ _____ (inches) 
Pull __________ _______________ ______ __ ____ __ _____ __ 

Rope ______________________________ (inches) 
Pull _____________________________ _________ ____ ___ _ 

Rope __ __ ___ ______________ __ ____ __ (inches) 
Pull ____________________________________________ __ 
Rope ___ __ ____________ ________ _____ (inches ) 
Pull _____________________________________________ _ 

2 
(Z-single 
blocks) 

~ 

540 

~ 
1,100 

Ys 
1,600 

1% 
2,200 

1%6 
3,300 
1~ 
4,400 

3 4 5 6 
{l -single (2-doubleCl-double (2-triple 
I-double) blocks ) I-triple) blocks) 

380 

~ 
760 

~ 
1,100 

Ys 
1,500 

1% 
2,300 
17,4 
3,000 
1~ 
4,500 

300 

~ 
600 

~ 
900 

~ 
1,200 
1 

1,800 
1% 
2,400 

1%6 
3,600 
1~ 
4,800 

250 

~ 
500 

~ 
750 

~ 
1,000 

Ys 
1,500 

2,000 
1% 
3,000 
1~ 
4,000 

220 

~ 
440 

% 
660 

~ 
880 

~ 
1,300 

1,800 

1% 
2,600 

1%6 
3,500 

TABLE LXX_ Simple block and tackle rigging for plow-steel wire rope 
(factor of safety 6) 

Load to 
be lifted 

(tons) 

2 

4 

6 

8 

10 

15 

20 

Total number of 
shea ves in blocks 

2 
(2-single 
blocks) 

4 5 6 
(l -single (2-double (I -double (2-t riple 
I -double) blocks) I-tripl e) blocks) 

Smallest permissible rope diam-
eter (inch) __________________________ __ 

Lead-line pull (lbs. ) ________________ __ 
Rope ________________________________ (inch) 
Pull ___ ___ ___ ______________ _______ ____ ___________ _ 

Rope _____________ __ _________________ (inch) 
Pull ___ __________________ ___ ____ __ ___ _________ __ __ 

Rope ____ __ ___________ __ __ .. ____ ____ _ (inch) 
Pull __________ __ ____ __ _______ ._. _____ __ __________ _ 

Rope ______________ __ __ __ ____________ (inch) 
'Pull ____________________________ .. __ .. __________ __ 
Rope ______ __ ____ __ __________________ (inch) 
Pull __ . __________ . ___________ . _____ ____ _________ __ 

Rope __ __ .. ________ .. __ ____ .. __ ______ (inch) 
Pull _____ _______ _________ __ _______ _______________ _ 

Rope __ ____________________________ (inches) 
Pull _____________________________________________ _ 

~ 
1,000 

~ 
2,100 

~ 
4,200 

% 
6,200 

Ys 
8,300 
1 

10,400 
1% 
15,600 
IV, 
20,800 

~ 
720 

~ 
1,400 

~ 
2,900 

~ 
4,300 

% 
5,800 

Ys 
7,200 
1 
10,800 
1% 
14,400 

% 
560 

% 
1,100 
V, 
2,200 

~ 
3,400 

~ 
4,500 

% 
5,600 

Ys 
8,400 

11,200 

Table LXXI. Sling load chart 

Load cha rt of sling stress a t various angles 
of inclination w ith a load of 1,000 pounds 

Totol 
sling stress 

(Ib) 

11 ,473 

2,366 

2,000 

1,743 

1,555 

1,414 

1,305 

1.220 

1,154 

1,103 

1,064 

1,035 

1,015 

1.003 

1,000 

~ 
460 

~ 
920 

% 
1,800 

~ 
2,800 

% 
3,700 

~ 
4,600 

~ 
6,900 

Ys 
9,200 

Angle 
(degrees) 

o 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

Stress in each leg of a sling assembly is found by dividing the total sling stress 
by the numbeT of legs. If the load is over or under 1,000 pounds, divide the load 
by 1,000 and mu.ltiply by t he total sling stress f ound in the table f or the corre
SP01UU1lg angle. 

% 
400 

% 
800 

~ 
1,600 

~ 
2,400 

~ 
3,200 

~ 
4,000 

~ 
6,000 

Ys 
8,000 
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TABLE LXXIl. Holding power of deadmen in ordinary earth. 

Mean depth 
of 

anchorage 
(feet) 

3 
4 
5 
6 
7 

Vertical 

600 
1,050 
1,700 
2,400 
3,200 

Inclination of pull (vertical to horizontal) and 
safe resistance in pounds per square foot. 

f / l 

950 
1,750 
2,800 
3,800 
5,100 

1/ 2 

1,300 
2,200 
3,600 
5,100 
7,000 

1/ 3 

1,450 
2,600 
4,000 
5,800 
8,000 

Formula for dimensioning deadmen: 

2667bh2 
T = ____ for a rectangular timber 

L 
or 

16ood3 
T = ____ for a round timber.. ...... ..... ........... where 

L 
Symbols: 

T = Maximum allowable cable pull in pounds 
b = Width of the contact face of the deadman in inches 
h = depth of deadman in direction of pull in inches 
d = diameter of round timber in inches 
L = Length of deadman in inches 

1/4 

1,500 
2,700 
4,100 
6,000 
8,400 

TABLE LXXIII. Safe capacity of spruce timbers as gin poles in normal operations. 

Size of timber 
(inches) 

(} diameter 
8 diameter 

10 diameter 
12 diameter .............. .. 

20 

5,000 

31,000 

6 x 6 ........................ .. 6,000 
8 x 8 ............... .......... . 

10 x 10.................. ........ 40,000 
12 x 12 ........................ .. 

25 

3,000 
11,000 
24,000 

4,000 
14,000 
30,000 

Safe capacity (pounds) 

Length in feet 

30 40 

2,000 
8,000 

16,000 
31,000 
3,000 

10,000 
20,000 
40,000 

5,000 
9,000 

19,000 

6,000 
12,000 
24,000 

Safe capacity of each leg of shears or tripod is seven· eighths of value given. 

so 

3,000 
6,000 

12,000 

4,000 
8,000 

16,000 

60 

9,000 

12,000 

TABLE LXXIV. Stresses in guys and spars used as gin poles. 

W = Weight to be lifted. (Include ample 
allowance for jars and jerks) 

A = Drift 

B = Horizontal distance from base of 
pole to guy. 

L = Length of gin pole 

Stress in guy for W = 1000 lb. 

B 1 L 3 L 
A 2 '4 

o 0 0 
1 L 230 180 

10 
1 L 300 

8 
1 L 400 

6" 
1 L 630 

4 
1 L 890 

3 

220 

300 

480 

680 

L 

o 
150 

190 

260 

410 

580 

1 L 
1'2 
o 

130 

160 

220 

350 

480 

2 L 

o . 
120 

150 

200 

320 

440 

Stress in spar for W = 1000 lb. 

B 1 L 3 L 
A 2 4" 

o 1,000 1,000 
1 L 1,210 1,140 

10 

L 
1 L 

12 2 L 

1,000 1,000 1,000 
1,100 1,070 1,050 

1 L 1,260 1,180 1,140 1,090 1,070 

8 

1 L 1,350 1,240 1,180 1,130 1,100 

6 

1 L 1,550 1,380 1,290 1,210 1,160 

4' 
1 L 1,770 1,530 1,420 1,300 1,240 

3 

Table LXXV. Stanaara bolt aimmsitJ1lS. 

Area Head. Nuu 

Diameter Numbetof Hexagon Square Hexagon Square 
Total 0 threads 
Inches Gross Net per iach 

Diameter (in.) Height Diameter (io.) Diameter (io.) Height Diameter (in.) Oi • . O. Oi •. K. (ioches) (ioches) Sq. io. Sq. In. 
Loog Short Loog Short Loog Short Loog Short 

~ .049 .027 20 U6 % ~6 % % % Us ~ % Us 
% .110 .068 16 % Us ~ ~ Us 1~ % 916 Ys % 
~ .196 .126 13 Ys ~ %i 1 ~ I9i6 I%; :Ks 1~ 1~ 
% .307 .202 11 Hi'6 I9i6 U6 191'6 I9i6 1~ 1 ~6 1% 1 
~ .442 .302 10 l%i 1~ % 1~6 1~ Hi'6 1~ lK6 IUs 1~ 
Ys .601 .419 9 1% 1916 ~6 II%; 191'6 1% 1916 ~ 11~ 1~ 

1 .785 .551 8 l 1K6 1~ % 2K6 1% 1% 1~ Ys 2~ 1~ 
1~ .994 .693 7 11916 1% ~ 291'6 1% 1%; 11~ 1 2~ 11~ 
1~ 1.227 .890 7 2~ lYs 1!!i6 2~6 lYs 2~ lYs 1~ 2Us lYs 
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TABLE LXXVI. Weights of bolts with square heads and nuts-pounds per 100 belts. 

Length of bolt 
under head 

(inches) 

2 ................ .. 
20 ...... ___ ____ . 
3 ................ .. 
30 ............ .. 
4 ................ .. 
40 ............. . 
5 ................ .. 
6 ................. . 
7 ................ .. 
8 ................. . 

10 ................. . 
12 .............. .. .. 
14 
16 ................ .. 
18 ....... .......... . 
20 ................ .. 

Per inch 
addi· 
tional 

4 .3 
5.0 
5.7 
6.4 
7.1 
7.8 
8.5 
9.9 

11.3 
12.7 

1.4 

~ 

10.8 
12.3 
13.9 
15 .5 
17.0 
18.6 
20.2 
23.3 
26.4 
29.6 
35.8 
42 .1 

3.1 

21.8 
24.6 
27.4 
30.2 
33.0 
35.8 
38.5 
44.1 
49.7 
55.2 
66.4 
77 .5 
88.6 
99.8 

111.0 
122.2 

5.6 

n;ameter of bolts in inches 

~ 

38 
42 
46 
51 
55 
59 
64 
72 
81 
90 

107 
125 
142 

159 
176 
194 

8 .7 

~ 

57 
63 
70 
76 
82 
88 
95 

107 
120 
132 
157 
182 
207 
232 
257 
282 

12.5 

86 
95 

103 
112 
120 
129 
137 
154 
171 
188 
222 
256 
290 
325 
359 
393 

17.0 

m·"~ In" 
HRE 

122 
133 
144 
155 
166 
177 
188 
211 
233 
255 
300 
344 
389 
433 
477 
522 

22.3 

1;i 

165 

179 
194 
208 
222 
236 
250 
278 
306 
334 
391 
447 
503 
560 
616 
672 

28.2 

Tabls LXXVII. Principal aim8nsions and weights of Ys-inch structural ribbea bolts 

Grip 

No. 

1 ...... _ ............. . 
2 ...................... .. 
3 ....................... . 
4 ...................... .. 
5 ...................... .. 
6.: .................... .. 
7 ....................... . 
8 ...................... .. 
9 ....................... . 

10 ....................... . 
II ...................... .. 
12 ...................... .. 
13 ....................... . 
14 ....................... . 
15 ...................... .. 

G 
(ioches) 

~Df 
Kf 

Length of 
hoi. 
L 

Cinches) 

Weight 
without 
(pounds) 

0.88 
.91 
.94 
.97 

1.00 
1.03 
1.06 
1.09 
1.12 
1.15 
1.18 
1.21 
1.24 
1.27 
1.30 

Total thickness 
of work: 
(ioches) 

1~ 

221 
238 
255 
273 
290 
307 
325 
360 
394 
429 
499 
568 
638 
707 
777 
847 

34.8 



TABLE LXXVIII. Grips, leDgths, and weights of Ys.inch rivets. 

Grip--inches ........................................................................... . ~ 
2~ 

62 

1 

2~ 
67 

lJndrivel) length-inches ..•............................................... _._ 2 
~8 Weight per 100 pounds ........................................................... . 

TABLE LXXIX. Sizes of wire nails and spikes. 

Size Length 
(inches) 

1 

1~ 
1~ 
1~ 
2 

2~ 
2~ 
2~ 
3 

Number 
per 

pound 

900 
61~ 

322 
250 
200 
1~4 

106 
85 
74 

12-<1 
16-<1 
20-d 
30-d 
40-d 
50-<1 
60-<1 

Size 

~16" .--------.. ---------
%" ....................... . 

Length 
(inches) 

3~ 
3~ 
4 

4~ 
~ 

~~ 
6 
7 

10 

Number 
per 

pound 

~7 

46 
29 
23 
17 
13~ 
10~ 
7 
3 

TABLE LXXXI. Properties of pneumatic tools. 

Tool Weight 
(lb.) 

Backfill tam per ................ 32 
Clay digger ...................... 19 
Chipping hammer ............ 15 
Concrete vibrator ............ 24 
Drill, steel ........................ 35 
Drill, rock ........................ 56 
Grinder ...... ...................... 17 
Hammer, pneumatic or 

steam, pile-driver __ .. _ ... 5,000 
Hammer, pneumatic or 

steam, pile-driver ........ 7,000 
Hoist ................................ 310 

Holder-on _....................... 14 
Nail driver _..................... 23 
Paving breaker .......... _ ... _. 8.0 
Pump, sump .... __ .............. 29 

Pump, sump ~1 

Riveting hammel .. _......... 18 
Saw, chain ........ __ .............. 48 
Saw, circular _ ............... _._. 30 
Wood borer ............... ___ .. 31 
Wrench, impact .......... _... 27 

Air con
sumption 

(cfm) 

30 
35 
29 
28 
93 
86 
5S 

450 

600 
160 

Nil 
30 
60 
so 

140 

30 
90 
36 
63 
3S 

Remarks 

3-inch stroke, heavy duty. 

55-pound class. 
Rotary portable. 

1-ton single-drum, at so feet per minute lift 
(should be run at lower speed). 

Rivet set. 

Provided with sheet·pile driving cap. 
2~-inch discharge, 17~ gpm at 25·foot 

head. 
2~-inch discharge, 150 gpm at 100·foot 

head. 
lS·pound class. 
24-inch capacity. 
12-inch portable, 4-inch capacity. 
2-inch capacity. 
~-inch to l~-inch capacity reversible. 

Weight of tool and air consumption are approximate and will vary with make and model of 
tool. All tools operate at 80 to 90 psi. 

920303 0 - 50 - 13 

1~ 
2~ 

71 

1~ 
3 

n 

1% 
3~ 

79 

1~ 

3~ 
S4 

2 

3~ 
88 

2~ 
4 

92 

2~ 
4~ 

101 

3 
5 
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TABLE LXXX. Allowable compressive stresses for masonry. 

Material 

Coursed rubble-Portland-cement mortar 
Ordinary rubble-Portland-cement mortar :: ............... ... .......................... ......... -

~~~~~:~ r=:~~~:e ~~:~:: :::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::: 
First-class granite masonry-Portland-cement mortar ...... . 
First-class Limestone masonry-Portland-cement mortar ............................ . 
First-class sandstone masonry-Portland-cement mortar ............................... . 

Selected, hard, common brick masonry-Portland-cemen;·;;;~~~~~·:::::::::::::::::::: 
Common brick masonry-Lime mortar ........................................ . 
Common brick masonry-Portland-cement mortar .................... . 

Paving brick masonry-Portland-cement mortar :::::::::::::::::::::::::::::::::::::::::::: 

Meters 

10 
20 
30 
40 
50 
60 
70 
80 
90 

Feet 

10 
20 
30 
40 
50 
60 
70 
80 
90 

o 

32.81 
65.62 
98.42 

131.23 
164.04 
196.85 
229.66 
262.47 
295.28 

o 

3.048 
6.096 
9.144 

12.192 
15.240 
18.288 
21.336 
24.384 
27.432 

3.28 
36.09 
68.90 

101.71 
134.51 
167.32 
200.13 
232.94 
265.75 
298.56 

1 

0.305 
3.353 
6.401 
9.449 

12.497 
15.545 
18.593 
21.641 
24.689 
27.737 

TABLE LXXXIV. Metric conversion tables. 

2 

6.56 
39.37 
72.18 

104.99 
137.80 
170:60 
203.41 
236.22 
269.03 
301.84 

2 

0.610 
3.658 

METERS TO FEET 

3 4 5 

9.84 
42.u5 
75.46 

108.27 
141.08 
173.88 
206.69 
239.50 
272.31 
305.12 

13.12 16.40 
45.93 49.21 
78.74 82.02 

111.55 114.83 
144.36 147.64 
177.16 180.45 
209.97 213.25 
242.78 246.06 
275.59 278.87 
308.40 311.68 

FEET TO METERS 

3 

0.914 
3.962 

4 

1.219 1.524 
4.267 4.572 

6 

19.u8 
52.49 
85.30 

118.11 
150.92 
183.73 
216.54 
249.34 
282.15 
314.96 

6 

1.829 
4.877 

22.97 
55.77 
88.58 

121.39 
154.20 
187.01 
219.82 
252.u2 
285.43 
318 . .24 

7 
2.134 
5.182 

6.706 7.010 7.315 7.620 7.925 8.230 
9.754 10.058 10.363 10.u68 10.973 11.278 

12.802 
15.850 
18.898 
21. 946 
24.994 
28.042 

13.106 
16.154 
19.202 
22.250 
25.298 
28.346 

13.411 13.716 
16.459 16.764 
19.507 19.812 
22.555 22.860 
25.603 25.908 
28.651 28.95u 

14.021 
17.069 
20.117 
23.165 
26.213 
29.261 

14.326 
17.374 
20.422 
23.470 
26.518 
29.566 

Allowable 
compressive 
stress (psi) 

250 
200 
1~0 

60 
soo 
500 
400 
200 
100 
175 
350 

8 

26.25 
59.06 
91.86 

124.67 
157.48 
190.29 
223.10 
255.90 
288.71 
321.52 

8 

2.438 
5.486 
8.534 

11.582 
14.630 
17.678 
20.726 
23.774 
26.822 
29.870 

9 

29.53 
62.34 
95.14 

127.95 
160.76 
193.57 
226.38 
259.19 
291.99 
324.80 

9 
2.743 
5.791 
8.839 

11.887 
14.935 
17.983 
21.031 
24.079 
27 .127 
30.175 
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TABLE LXXXII. Characteristics of tTllck ·mou1Ited cranes. 

GENERAL DIMENSIONS CRANE 55 .-~/ , 
ATTACHMENTS 50 Io~ 

w--, O 

~ 0 
CAPACI T Y, NOT ~ t.:z .,r!f """"~ EXC EEDING 85 % 45t--t-,, 'G' 

IDENTIFICATION 1M OF TIPPING LOAD 40 ~ ~ ""' '"'" o.rj t-- t--... 35 

~Ul~ Z IliJ f"-- 1'\ 
I~ )1J ",1 ~ ~"- 30 

TRUCK-MOUNTED CRANES 
15 

"' fli;; 1'-- A ~ 1\ 
WITH ATTACHMENTS I L [J ~ 

J ' ~I<? I"\; 
! 

0' 
I l:?' 1/.;~ '\ 1/1\ 1\ I~ 

~ 
W 

~~ 
VV~ <0/ \ \ \ 

"'"'"'~ c:J , [ 0 ~~, . ,--
V ~ ,,· Y \ Z 

\ -"-1 1"- ~ 1/ 
~ 10 5 2025 30 35 40 45 50 55 

1 ~~ i '" L i 
I -YV f--

, '7 

-jV ; K 

I 
CLEAR- OVE RTURNIN G 

I-
BOOM II FTING WHEEL BOOM I HOIST 

RATING AND LIFTING CAPACITY CD ~ CRANE DRA~~NE BASE FOOT PIN ANCE DISTANCE LENGTH HEIGHT ROPE w 
:;: 

NAME OF EOUIPMEN MODEL I-
'" ~ 10UTR~GER 

0 "'z I (/) I- '" j...J '" RATING I ,'" I l!> Wo '"'x ::;;W WW Z (/) 1- >- ,,-'" NUMBER OF AND I- ::J :I: e! x Z ::J I- =!z '" Z 1-- 0...J ","- ",...J USE 0 AT CLEAR DISTANC E K FROM :I: I- ::;;e! '" ~ ~ W ' 5 ~~ zl- 0e! ~ SPECIFICATION TYPE z 0 0 e!3 w - ~::;; 0'" -0 z::J - ::;; 0 ~"- ::Jw 
'" ~ REAR SIDE "" w O 

3'" -"- OF bu.o "- END OR SID E SUPPORT w 3 e! w I-(/) o~ m Z e! w;:, 0...J 
...J '" I "I: J:: >,; e! (/) 

wOO ::::; '" ~ 0 OUTRI GGERS 3w 

'" m 
SIZE LOAD L M 0 R S N V V U 3 A B E MAX DIA MAX 0 OAD J K LOAD K LOAD K OAD T 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 IB 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

YO TON IN FT FT FT FT FT TON FT FT FT 0' IN TON TON FT TON FT TON FT TON TON FT 

SPECIFICATION T-1137A t; 196 8.5 8 .0 11. 5 (3) 16. 8 35. 2AT~ ~ 3.0 END 5.5 10 12 3 .25 17 2 .35 22 1.7 0.4 
(4) SIDE 3.35 10 I I 2. 35 16 1, 6 21 1.15 0 . 4 

OUICKWAY E * 5i 147 8.0 1.8 4.7 8 .2 11.2 2 .3 13 35 2AT 36 77 ~ 3.0 NOOUTRIGGE END 6 .0 10 13' 4.4 23 2.6 33 1.4 0.5 8 .3 
TRUCK SHOVEL 4 . 0 DO SIDE 2,5 10 II 2.5 21 1.0 

ON COLEMAN TRUCK 2.2 OUTRIGGER END 6 .0 10 13 4.4 23 2.6 33 1.4 

5.0 DO SIDE 6 .0 10 9 4 .5 19 2.0 

OUICKWAY E i 6, 198 8.4 1.8 5.2 8 .2 11.5 3.4 17 35 2AT5 36.5 77 ~ 3.0 NOOUTRIGGE END 6.5 10 II 4 .7 21 3.6 31 1.5 0.5 8.3 

TRUCK SHOVEL 4 .0 DO SIDE 4.2 10 II 30 21 1,5 

ON BROCKWAY TRUCK 4.5 -- -- - OUTRIGGER END 6.5 10 II 4 .1 21 3 .5 31 1.5 
6.0 SIDE 5.0 10 9 4 .0 19 2.4 

MICHIGAN T-6-1(" l 4~ 130 8.0 2.3 5.0 5 .8 9.5 4 .0 II 30 5 32 75 t 3.7 NO OUTRIGGER END 4.5 10 10 3 .1 16 2.0 26 1.2 0.5 8.0 

POWER SHOVEL 4 .0 DO SIDE 3.B 10 10 2.4 16 1.5 21 1.2 

5.0 OUTRIGGER END 8.8 10 9 5.0 15 3.0 25 I.B 
6.0 DO SIDE 7.3 10 B 4.2 14 2. 5 19 I. B 

THEW SHOV EL MC3 * 10 175 8.0 2.3 5 .5 8 . B 10.9 5 . 0 21 40 ' 10 42 B3 ~ NO OUTRIGGER END 10.3 10 10 5 .B 20 3.0 35 1.5 0.9 10.0 

LORAIN 4 .U DO SIDE 9.3 10 II 5.3 21 2 .6 36 1. 4 

7.0 (7.0) OUTRIGGER 
END 

11 .0 10 B 7.0 18 3 .9 33 g SIDE 

TH EW SHOVEL M C4 .;. 12 175 B.O 2.3 5 .5 8 . B 10. 9 5 .0 40 10 41 83 }C NO OUTRIGGE END 12.2 10 10 B.O 2 0 4.2 35 2.3 I:> 

LORAIN 4 .0 DO SIDE 11.0 10 II 6 .5 2 1 . 3.4 36 I.B 

7.0 (7.0) OUTRIGGER 
END 

SIDE 15.5 10 B 10.1 18 5. 9 33 3.4 

HARNISCH FEGER 255A ~ 12 184 8 ,0 2 .5 6.0 B.9 11.9 5 .0 14 40 10 40 81 • 4.5 NO OUTRIGGE END 0 . 9 10.8 "8 
4 .0 DO SI DE 10.0 10 II 7.2 21 3 .6 36 2 .0 

7.0 7.0 OUTRIGGER 
END 

18 .0 10 8 12.2 18 5 . B 33 3.2 
SIDE 

BAY CITY SHOVEL IB ;!. 13e 194 B.O 2.5 5.B 9 .3 12 .3 7. 0 24 40 10 40 82 j 5.0 NO OUTRIGGEF END 13.B 10 B 8.2 IB 4 .3 33 2.3 1.1 10 .0 

4.0 DO SIDE 10.( 10 II 5.2 2 1 2.5 36 1.4 

B.0 (7.0) OUTRIGGER 
END 

16.5 10 7 13.0 17 5 .9 32 3.4 SIDC 

NOTES 

WEIGHT OF DRAGLINE AND CLAMSHELL BUCKETS AND PILEDR IVI NG RI GS MU ST BE CHECKED IN OPERATION . , ~
lIFTING CAPACITIES INCLUDE WEIGHT OF HOOKS, BLOCKS, SLINGS, AND CHAIN S', TH EIR WEIGHT MUST BE ADDED TO LOAD HANDLED . 

3 PILEDRI V ING 10'AND 15-FOOT LEAD SECTIONS ARE USED INTERCHANGlABLY . SINGLE-LENGTH LEADS ARE NONSTANDARD, OF MANUFACTURER S OWN 
4 ADAP TERS T O STANDARD PILEDRI VI NG LEADS ARE FURNI SH ED FOR OUICKWAY CRANES . 

DESIGN . 

(3jOUTRIGGER DIMENSIONS MUST BE CHE CKED IN THE FIELD. 
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Kg. 

10 
20 
30 
40 
50 
60 
70 
80 
90 

Lbs. 

10 
20 
30 
40 
50 
60 
70 
80 
90 

98 

o 

22.05 
44 .09 
66.14 
&8.18 

110.23 
132.28 
154.32 
176.37 
198.42 

o 

4.536 
9.072 

13.608 
18.144 
22 .. 680 
27.216 
31.751 
36.287 
40.823 

TABLE LXXXV. Metr;' conversion tables. 

KILOGRAMS TO POUNDS AVOIRDUPOIS 

2.20 
24.25 
46.30 
68.34 
90.39 

112.44 
134.48 
156.53 
178.57 
200.62 

0.4536 
4,990 
9.525 

14,06 1 
18.597 
23 ,133 
27.669 
32.205 
36.741 
41.277 

2 

4.41 
26.46 
48.50 
70.55 
92.59 

114.64 
136.69 
158.73 
180.78 
202.83 

6.61 
28.66 
50.71 
72.75 
94.80 

116.84 
138.89 
160.94 
182.98 
205.03 

4 

8.82 11.02 
30.86 33.07 
52.91 55.12 
74.96 77.16 
97.00 99.21 

119.05 121.25 
141.10 143.30 
163.35 165.35 
185.19 187.39 
207.23 209.44 

6 

13.23 
35.27 
57 .32 
79.37 

101.41 
123.46 
145.51 
167.55 
189.60 
211.64 

POUNDS AVOIRDUPOIS TO KILOGRAMS 

2 

0.9072 1.361 
5.443 5.897 
9.979 10.433 

14.515 14.969 
19.051 19.504 
23.587 24.040 
28.123 28.576 
32.659 33.112 
37.195 37.648 
41.731 42.184 

4 

1.814 2.268 
6.350 6:804 

10.886 11.340 
15 ,422 15.876 
19.958 20.412 
24.494 24.948 
29.030 29.484 
33.566 34.019 
38,102 38.555 
42.638 43.091 

6 

2.722 
7.257 

11.793 
16.329 
20 .865 
25.401 
29.937 
34.473 
39.009 
43.545 

15.43 
37.48 
59.52 
81.57 

103,.62 
125.66 
147.71 
169.76 
191.80 
213.85 

3.175 
7.711 

12,247 
16.783 
21.319 
25 .8 55 
30,391 
34.927 
39.463 
43 .998 

8 

17.64 
39.68 
61.73 
83.78 

105.82 
127.87 
149.91 
171.96 
194.01 
216.05 

8 

3.629 
8.165 

12.701 
17.237 
21.772 
26.308 
30.844 
35.380 
39.916 
44.452 

9 

19.84 
41.89 
63.93 
85.98 

108.03 
130.07 
152.1 2 
174.17 
196.21 
218.26 

9 

4.082 
8.618 

13.154 
17.690 
22.226 
26.762 
31.298 
35.834 
40.370 
44.906 

Measure 

Length : 
Miles 
Feet 
Feet 
Feet 
Feet 

Unit A 

Fathoms ......................... . 
Miles ............................... . 
Yards ............................. . 
Feet ................................. . 
Feet ................................. . 
Inches ............................. . 
Miles ............................... . 

Surfa(e : 
Square miles ................... . 
Acres ............................... . 
Acres ............................... . 
Square mile ................... . 
Acres ............................... . 
Acres ...........• .................. 
Square yard ................... . 
Square yard ..................... . 
Square feet ..................... . 
Square inch ..... ................ . 

Volume: 
Cubic feet ....................... . 
Cubic feet ....................... . 
Cubic feet ....................... . 
Cubic feet ....................... . 
Cubic feet .................. : .... . 
Cubic feet ....... ................ . 
Cubic inches ......... .......... . 
U. S. gallons ................. . 
U. S. gallons ................. . 
Cubic yard ..................... . 
Cubic feet ....... ................ . 
Cubic feet ....................... . 
U. S. gallons ................... . 
U. S. quart ..................... . 
Cubic inch ....................... . 
Pounds per cubic yard ... . 

Velodties : 
Miles per hour ............... . 
Feet per second ............. . 
Miles per hour ............... . 
Miles per hour ............... . 
Miles per hour ............... . 

Flowing water: 
Cubic feet per second 

(second feet) ............. . 
Cubic feet per second 

(second feet) ............. . 
Cubic feet per minute ... . 

Energy: 
Foot-pound ................... . 
Foot-pound ................... . 

To convert To convert 
to unit B to unit A 

multiply by: multiply by : 

5280 .0001894 
.167 6 

. 0606 16.5 

.0151 66 

. 0015 660 

. 0083 
1.609 
. 9144 
.3048 

.0003048 
2.54 
. 868 

120 
.6214 

1.0936 
3281 

3281.0 
. 3937 

1.1515 

640 .001563 
4840 .000207 

43560 .00002296 
2.59 .3861 

.4047 2471 
4046.9 .0002471 

.8361 1.1960 
.008361 1196 

. 0929 10.764 
6.452 .155 

1728 
7.481 
6.229 
.8036 

12. 
. 007813 

. 5541 
.83251 
. 03175 

. 7645 
.02832 
28.317 

3.785 
.946 

16.38716 
.0593 

1,.467 
. 3048 
.4470 
1.609 
. 8684 

60.0 

448.8 
7.481 

. 001285 
.0003239 

.000579 
. 1337 
. 1605 

1.2445 
.0833 

128 
1.805 

1.2009 
31.5 

1.308 
35 ,314 
. 03531 

.2642 
1.0567 

. 061 
16.856 

. 6818 
3.281 
2.237 
. 6214 

1.1516 

.01667 

. 002228 
. 1337 

778.1 
3087.77 

TABLE LXXXVI. Fartors for (Onversion of units. 

Unit B 

Measure 

Feet. 
Fathoms. 
Rods . 
Chain. 
Furlongs . 
Cable lengths . 
Kilometers. 
Meters. 
Meters. 
Kilometers. 
Centimeters . 
Nautical miles . 

Acres. 
Square yards. 
Square feet . 
Square kilometers. 
Hectares. 
Square meter. 
Square meter. 
Acres. 
Square meter. 
Square centimeter. 

Cubic inches. 
U. S. gallons . 
Imperial gallons . 
U. S. bushels. 
Board feet. 
Cords of wood . 
Fluid ounces (U. S.) 
Imperial gallons. 
Barrels . 
Cubic meters. 
Cubic meters. 
Liters . 
Liters. 
Liters. 
Cubic centimeters . 
Kilograms per hectoliter. 

Feet per second . 
Meters per second. 
Meters per second. 
Kilometers per hour . 
Knots. 

Cubic feet per minute. 

U. S. gallons per minute . 
U. S. gallons per minute . 

British Thermal Unit . 
Kilogram calories. 

Measure 

Foot-pound 
Foot.pound 

Power : 

Unit A 

Horsepower ................... . 
Horsepower ................... . 
Horsepower U, S ............ . 
Horsepower metric ....... . 

Angles: 
Degrees, angle ............... . 
Mils (circular) ............... . 
Mils (circular) ............... . 

Shippi11g: 

To convert To convert 
to unit B to unit A 

multiply by : multiply by : 

.0000003766 
.13826 

2655403 
7,23300 

550 .001818 
.746 1.341 

1.0139 .98632 
75 .01333 

.01745 
.0562 

.008982 

57.29578 
17.78 
1.019 

Unit B 

Measure 

Kilowatt hours. 
Kilogram meters. 

Foot.pounds per second. 
Kilowatts . 
Horsepower, metric. 
Kilogram meters 

per second . 

Radians. 
Degrees, angular. 
Radians. 

Cubic feet .... __ .................. .010 100.0 Register tons. 
Cubic feet ......................•. .0250 40,0 U. S. shipping tons. 
Cubic feet ......... __ ............. .0238 42,0 British shipping tons. 

IF/eights-Avoirdupois or commercial weight unless otherwise shown 
Pounds .. __ .. ____ ............. ..... 7000 .0001429 Grains. 
Ounce .......... __ .................... 437.5 .002286 Grains. 
Ounce (Troy or 

apothecaries' weight) .. 
Pounds ........ __ .. __ ............. . 
Net tons or short tons 

ton (U. S.) ................. . 

Pounds ........................... . 
Ounce ............................... . 
Ounce (Troy or 

apothecaries' weight) .. 
Grain ............................... . 
Tons, short ....................... . 
Tons, short ................... __ . 
Tons, long ..................... . 
Pennyweight (Troy) ..... . 
Hundredweight (long) ... . 
Stone ............. __ ................ . 
Carat for diamonds ....... . 

Linear Weights: 
Pounds per foot ............... . 
Pounds per yard .. __ ......... . 

Pressure : 
Atmospheres (mean) ..... . 
Atmospheres (mean) .. __ .. 
Atmospheres (mean) ..... . 
Pounds per square inch .. 
Feet of water ............... .. . 
Kilograms per square 

centimeter ................... . 
Kilograms per square 

meter ......... __ ................ . 
Density 

Pounds per cubic foot .... 

Pounds per cubic fooL. ... 

480 
.0004464 

.89286 

.4536 
28.35 

31.103 
.0648 

.907 
907.185 

1.016 
24 

112 
14 

3.086 

1.488 
.496 

33.90 
14.70 
29.92 
2,036 
62.42 

14.22 

.2048 

.0160 

16.0184 

.002083 
2240 

1.12 

2.205 
.03527 

. 03215 
15.432 
1.1023 

.0011023 
.9842 

.3240 

. 672 
2.016 

.02950 
.0680 

.03342 
.4912 

.01602 

. 0703 

4.8824 

62.428 

.0624 

Grains. 
Long tons or gross tons . 

Long tons or gross tons. 
(Br) 

Kilograms. 
Grams. 

Grams . 
Grams. 
Tons, metric . 
Kilograms. 
Tons, metric. 
Grains . 
Pounds. 
Pounds. 
Grains (Troy). 

Kilograms per meter . 
Kilograms per meter. 

Feet of water. 
Pounds per square inch . 
Inches of mercury. 
Inches of mercury. 
Pounds per square foot . 

Pounds per square inch . 

Pounds per square foot. 

Grams per cubic 
centimeter (specific 
gravity for solids) . 

Kilogra,ms per cubic 
meter. 
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LIST OF DRAWINGS 

Group 1. LIST OF DRAWINGS FOR SINGLE-LANE CLASS 50 HIGHWAY BRIDGES 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

UNIT OF CONSTRUCTION 

All units 

Timber spans (11 to 15 feet long) 

do 

Steel spans (15 to 90 feet long) 

do 

do 

Timber towers for timber spans 
(15 to 76 feet high) 

do 

Timber towers for steel spans 
(15 to 76 feet high) 

do 

do 

Steel towers for steel spans 
(15 to 77 feet high) 

do 

do 

do 

do 

do 

do 

do 

Steel towers, bents a nd piers for 
steel spans 

Timber abutments for timber spans 

do 

Abutments for steel spans 

do 

do 

INFORMATION GIVEN 

Index: Sets of drawings for units of 
construction 

General views 

Bill of materials 

General views 

Bill of materials: steel for riveted con
struction; lumber and hardware for 
standard plank floor 

Bill of material : steel for welded con
struction; lumber and hardware for 
alternate laminated floor 

General views 

Bill of materials 

Details and bill of materials for con
nection of spans to towers 

General views 

Bill of material s 

General views of 69- to 77-foot towers 

General views of 15- to 67-foot towers 

Bill of materials common to all towers 

Bill of material s which vary with 
tower height 

Riveted construction: fabrication of 
cap beam, strut, and pin 

Riveted construction: fabrication of 
columns and struts 

Riveted construction: fabrication of 
columns 

Fabrication of rod bracing 

Details and bill of materials for shims 
under stringers of different depths; 
superstructure anchor bolts 

General views of pile abutments; bill 
of materials for pile and grillage abut
ments 

General views of grillage abutments 

General views of timber pile abut
ments; bill of materials for timber pile 
and timber grillage abutments 

General views of timber grillage abut
ments 

General views of steel pile abutments 

SHEET 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

UNIT OF CONSTRUCTION 

Abutments for steel spans 

do 

Timber pile bents for timber spanL 
(1 to 28 feet high) 

do 

Timber pile piers for steel spans 
(1 to 13 feet high) 

do 

Steel pile bents and piers for steel 
spans (1 to 20 feet high) 

do 

do 

do 

Timber sill and p ile foundations 
for timber towers 

Concrete pedestals for timber towers 

Concrete pedestals for steel towers 

do 

Steel frame on steel pile foundations 
for steel towers 

Steel grillage foundations for 
steel towers 

do 

Timber grillage foundations for 
timber towers 

INFORMATION GIVEN 

Fabrication details and bill of mater
ials for steel pile abutments 

General views and bill of materials 
for concrete abutments 

Bill of materials; general views of I
to 16-foat bents 

General views of 17- to 28-foot bents 

General views 

Bill of materials; details of piers sup
porting one steel and one timber span 

Riveted construction: general views 

Riveted construction : bill of materials 

Welded construction: general views 

Welded construction: bill of materials 

General views 

General views and bill of materials 

General views and bill of materials 
for pedestals on ground 

General views and bill of materials 
for pedestals on piles 

General views and bill of materials 

Bolted construction: general views and 
bill of materials 

Welded construction: general views 
and bill of materials 

General views and bill of materials 

Group 2. DOUBLE-LANE CLASS 50 HIGHWAY BRIDGES 
(Used also for class 80 single-lane traffic) 

All units 

Timber spans (11 to 15 feet long) 

do 

Steel spans (15 to 90 feet long) 

do 

do 

Timber towers for timber spans 
(15 to 76 feet high) 

do 

timber towers for steel spans 
(15 to 76 feet high) 

do 

do 

Index: sets of drawings for units of 
construction 

General views 

Bill of materials 

General views 

Bill of materials: steel for riveted con
struction; lumber and hardware for 
standard plank floor 

Bill of materials: steel for welded con
struction; lumber and hardware for 
alternate laminated floor 

General views 

Bill of materials 

Detail s and bill of materials for con
nection of spans to towers 

General v iews 

Bill of materials 

SHEET 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

UNIT OF CONSTRUCTION 

Steel towers for steel spans 
For double-lane class 50 and 
class 25 (15 to 76 feet high) 

do 

do 

do 

do 

do 

do 

do . 

Steel towers, bents, and piers for 
steel spans 

Timber abutments for timber spans 

do 

Abutments for steel spans 

do 

do 

do 

do 

do 

Timber pile bents for timber 
spans (1 to 28 feet high) 

do 

Timber pile piers for steel spans 
(1 to 13 feet high) 

Steel pile bents and piers for 
steel spans (1 to 20 feet high) 

do 

do 

do 

do 

Timber sill and pile foundation s 
for timber towers 

do 

Concrete pedestals for timber towers 

INFORMATION GIVEN 

General views of 69- to 77-foot towers 

General views of 15- to 67-foot towers 

Bill of materials common to all towers 

Bill of materials which vary with 
tower height 

Riveted construction: fabrication of 
cap beam, strut, and pin 

Riveted construction: fabrication of 
columns 

Riveted construction: fabrication of 
columns and struts 

Fabrication of rod bracing 

Details and bill of materials for shims 
under stringers of different depths; 
superstructure anchor bolts 

General views of pile abutments; bill 
of materials for pile and grillage abut
ments 

General views of grillage abutments 

General views of timber pile abut
ments 

General views of timber grillage 
abutments 

Bill of materials for timber pile and 
grillage abutments 

General views of steel pile abutments 

Fabrication details and bill of mater
ials for steel pile abutments 

General views and bill of materiols 
for concrete abutments 

Bill of moterials; general views of I 
to 16-foot bents 

General views of 17- to 28-foot bents 

General views 

Bill of materials; details of piers sup
porting one steel and one timber span 

Riveted construction : general views of 
bents 

Riveted construction: general views of 
piers 

Riveted and welded construction: bill 
of materials 

Welded construction: general views of 
bents 

Welded construction: general views of 
piers 

General views 

Additional views and bill of materials 

General views and bill of materials 

99 



SHEET 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

100 

UNIT OF CONSTRUCTION 

Concrete pedestols for steel 
towers 

do 

Steel frame on steel pile foundations 
fo r steel towers 

Steel grillage foundations for 
steel towers 

do 

Timber grillage foundations for 
timber towers 

do 

INFORMATION GIVEN 

General views and bill of materials 
for pedestals on timber piles 

General views and bill of materials 
for pedestals on ground and on steel 
piles 

General views and bill of materials 

Bolted construction: general views and 
bill of materials 

Welded construction: general views 
and bill of materials 

General views 

Additional views and bill of materials 

Group 3. DOUBLE LANE CLASS 25 HIGHWAY BRIDGES 
(See olso sheets 55 through 62) 

All units 

Timber spans (11 to 15 feet long) 

do 

Steel spans (15 to 90 feet long) 

do 

do 

Timber towers for timber spans 
(15 to 76 feet high) 

do 

Timber towers for steel spans 
(15 to 76 feet high) 

do 

do 

Steel towers for stee l spans 
(15 to 77 feet high) 

Index; sets of drawings for units of 
construction 

General views 

Bill of materials 

General views 

Bill of materials: steel for riveted con
struction; lumber and hardware for 
standard plank Aoor 

Bill of materials: steel for welded con
struction; lumber and hardware for 
alternate laminated Aoor 

General views 

Bill of materials 

Details and bill of materials for con
nection of spans to towers 

General views 

Bill of materials 

Riveted construction: fabrication of 
cap beam 

(Note: Sheets 55 th rough 62 apply to steel towers for double·lane class 25 
and class 50 steel spans.) 

Steel towers, bents, and piers 
for steel spans 

Timber abutments for timber spans 

do 

Abutments for steel spans 

do 

Details and bill of materials for shims 
under stringers of different depths; 
superstructure anchor bolts 

General views of pile abutments; bill 
of materials for pile and g rill age 
abutments 

General views of grillage abutments 

General views of timber pile abut· 
ments; bill of materials for timber pile 
and timber grillage abutments 

General views of timber grillage abut· 
ments for 3-foot maximum fill 

SHEET 
108 

109 

110 

III 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

UNIT OF CONSTRUCTION 
Abutments for steel spans 

do 

do 

do 

Timber pile bents for timber spans 
(1 to 28 feet high) 

do 

Timber pile piers for steel spans 
(1 to 13 feet high) 

do 

Steel pile bents and piers for 
steel spans (l to 20 feet high) 

do 

do 

do 

do 

Timber sill and pile foundations 
for ti m ber towers 

Concrete pedestals for timber 
towers 

Concrete pedestals for steel 
towers 

Steel frame on steel pile 
foundations for steel towers 

Steel grillage foundations for 
steel towers 

do 

Timber grillage foundations for 
timber towers 

INFORMATION GIVEN 
General views of timber grillage abut
ments for 6-foot maximum fill 

General views of steel pile abutments 

Fabrication details and bill of mater
ials for steel pile abutments 

General views and bill of materials 
for concrete abutments 

Bill of materials; general views of I
to 16-foot bents 

General views of 17- to 28-foot bents 

General views 

Bill of materials; details of piers sup
porting one steel and one timber span 

Riveted con struction: general views 
of bents 

Ri veted construction: general views 
of piers 

Riveted and welded construction: bill 
of material s 

Welded con struction : general views 
of bents 

Welded construction: general views 
of piers 

General views 

General views and bill of materials 

General views and bill of materials 

General views and bill of materials 

Bolted construction : general views 
and bill of materials 

Welded construction: general views 
and bill of material s 

General views and bill of materials 

Graup 4. DRAWINGS COMMON TO ALL CLASSES OF HIGHWAY BRIDGES 
(Sheets 154 and 155 also apply to railway bridges) 

128 All spans 

129 

130 

131 Steel spans 

132 

133 

do 

do 

do 

do 

Detail s of Aoor construction and at
tachment of nailers to steel stringers 

Detail s of handrail and curb 

General views and bill of materials 
for walkway 

Riveted construction: fabrication of 
string ers 501 to 511 and of dia
phrag ms 527 and 528 

Riveted construction: fabrication of 
stringers 516 and 521 and of bearing 
plates 3500 and 3501 

Riveted construction: fabrication of 
stringe rs 513 and 523 

SHEET 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

UNIT OF CONSTRUCTION 

Steel spa 15 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

All timber towers 

do 

do 

Timber towers for steel spans 

Steel pile bents and piers for 
steel spans 

do 

Steel grillage foundation s for 
steel towers 

do 

All units 

All units 

INFORMATION GIVEN 
Riveted construction: fabrication of 
stringers 519 and 526 
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Welded construction: fabrication of 
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Structural sy mbols 
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Index: sets of dra w ings for units of 
construction 

General views and bill of materials 

General views of 15- to 45-foot spans; 
assembly diagrams for riveted con
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General views of 50-foot span 

Bill of materials: structural steel for 
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do 
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Timber and steel spans 

Timber towers for timber spans 
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Timber towers for stee l spans 
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UNIT Of CONSTRUCTION 
Steel towers for steel spans 

(15 to 77 feet high) 

Ti'mber abutments for timber spans 

do 

Abutments for steel spans 

do 

do 

do 

do 

Timber pile bents for timber spans 
(1 to 28 feet high) 

do 

limber pile piers for steel spans 
(1 to 11 feet high) 

do 

Steel pile bents and piers for 
steel spans (1 to 20 feet high) 

do 

do 

do 

do 

do 

do 

do 

Timber sill and pile foundations 
fer timber towers 

do 

Concrete pedestals for timber 
towers 

Concrete pedestals for steel 
towers 

do 

Steel frame on steel pile 
foundations for steel towers 

Steel grillage foundations for 
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do 

do 

do 

do 
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Details and bill of materials for shims 
under· stringers of different depth.; 
superstructure anchor bolts 

General views of pile abutments; bill 
of materials for pile and grillage 
abutments 

General views of grillage abutments 

General views of timber pile abut
ments 

Bill of materials for timber abutments; 
general views of timber grillage abut
ments 

General views of steel pile abutments 

fabrication details and bill of mater
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General views and bill of materials 
for concrete abutments 

General views 

Additional views and bill of materials 

General views 

Bill of materials 

Riveted construction: general views 
of bents 

Riveted construction: general views 
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Riveted construction, fabrication of 
cop beams, corbels, and bracing con
nections 

Riveted construction, bill of materials 

Welded construction, bill of materials 
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bents 

Welded construction , general views of 
piers 

W.elded construction, fabrication of 
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General views and bill of materials 

General views 
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Welded construction , fabrication 
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UNIT Of CONSTRUCTION 

Timber grillage foundations for 
timber towers 

do 

Timber grillage foundat ions for 
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INfORMATION GIVEN 
General views 

Additional views and bill of materials 

Additional views 

Group 6. ALTERNATIVE WELDED DETAILS FOR ALL STEEL TOWERS 

Steel towers for steel spans 

do 

Welded construction with rod bracing , 
cop beams and column splices welded 
in fabrication and erection 

Welded construction with welded 
angle bracing , cop beams and column 
splices welded in fabrication and erec
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Group 7. SPECIAL ERECTION EQUIPMENT 

Steel gin pole and outrigger for 
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do 

do 

Timber derrick for erecting timber 
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General views 

fabrication of gin pole 

fabrication of outrigger 

Bill of materials; fabrication of outrig
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General views 
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fabrication of steel ports 
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Supports for H-l 0 ana H-10 spans 
up to 99 feet long 

Adaptation of timber towers to 30-
foot I-beam spans 

Adaptation of pile piers and timber 
grillage abutments to 30-foot I-beam 
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HIGHWAY 
CLASS 50, SINGLE-LANE 

SUPERSTRUCTURE, 
15- TO 90-FOOT STEEL SPANS 

B OF MATER IALS FOR STANDARD PLANK FLOOR AND R4VETED STEEl DETAILS 
SPAN LENGTtIS l~ I 20 ' jC' ~( , 
STRINGER SIZE 16 I 36 18 I ~7 L~ I 7, l~ I 87 

SIZE LENGTH l~rT pu-oolTY F!IM QUANTITY FS/., QUANTITY FIlII, QU<\~' ITY rEf.! 
INE DESCRIPTlIOH STOCK N,O MARK 

(INCHES) WE~~~~1 
·WM8ER SOH WOOD 

FLOOR. TREAD 39-3330.12-2 138 3 X 12 20' -0 ' · 225 II 660 . DO 39-3)30.12-16 136 3 x 12 16' -0" 180 II 528 

, DO 39-3952.12-12 13~ 3 X 12 12'-0' 135 ,8 1008 H 1332 

~ FLOOR DECK '9-3HO.12-1~ 175 ~ x 12 l~ I -0' 110 14 784 19 1064 28 1568 J7 1072 

• NA I LER )9- 3360.06-16 186 6 x 6 16'-0· 180 2 96 2 96 , 96 2 96 

6 DO ,P-H60.06-1 18, 6 X 6 10'- O· 112 6 180 8 Z~O lZ 360 16 ~80 

7 CURB 39-3360.06-16 186 6 x 6 16'- O· 180 2 96 3 1~4 1 48 6 288 

_8 DO '9-}360.06-12 184 6 X 6 12 1 -0' IH 4 1~~ 

P CURB Fill 39-)360.06 390 6 X 6 " - o· 34 4 36 4 '6 4 36 4 36 

.n DO 39- 3360.06 351 6 x • "- o· 34 2 18 4 ,. 8 72 10 90 

KANDRA IL POST ,H- jj~O. 04 35~ ~ X ~ tt' - O' 20 6 32 8 4' lZ 64 14 75 

" KANDRA IL H- , e80 . 06-16 76 2 X 6 16 ' - O ~ 60 2 )2 

I) DC 3P-3880.06-1~ 75 2 X 6 1"' - 0' 53 3 ~2 5 70 6 a~ 

STEEl STRUCTURAL 

14 STR INGER '2' 36 I 182 QQ'-O· 7280 

l' DO 525 36 I 182 2~'-10 3/~' ~530 

16 DO 48 2900.36-15 '2} 36 I 150 40' -C · 6600 

17 00 ~8-2900. 36-15 523 36 I 150 19'-10 ,,~' 2985 

18 DO 48-2900.33-132 519 33 I 132 QO'-O' '280 

19 DO 48-2900.33-132 519 jj I 132 11&' -10 ,/"" 1970 

211 00 48-2900.33-125 517 33 I 125 40'-0· 5000 

!1 00 ~8-2900. }3-12' 517 33 I 125 19' - 10' 2480 

12.2. 00 48-2900.3-108 514 30 I 108 110'-0· 4320 

" 00 48-2900.3-108 H4 '0 I 108 9'-10' 1060 

,. DO ~8-2900.21Ml87 511 24 I 87 39' - 10.' 3470 ~ 

IZ5 DO 48-2900.2~-C74 510 24 I H 29 '-10,' 2110 4 

12. 00 48 2900.18-047 505 18 I 47 19'-10.' 9H ~ 

>7 DO 48-2900.16-036 502 16 I 36 14'-10.' '35 4 

128 DIAPHRAGM 48- 3790.12-21 527 12 (20 . 7 4'-2" 87 6 6 9 9 

129 ANGLE 48-2240.64-04 l6X4.,/8 2 ' " 28 

30 00 48- 22 40.64-04 l6X4X3/8 1 '- 9' 22 24 24 

III 00 48 2240.64-04 l6X4X'/8 1 1 - ,)- 15 16 

I .. 00 48-2240.64-04 L6X4X'/8 1 1 -2' 14 16 

33 WEB sPLICE PLAn 47-7844.04 PL 14lO/8 2 1
-,- 42 

J4 00 47-7844.04 PL lW/8 1 1 -9- H 

l.3.5 FLANGE SPLICE PLATE 47-7844.08 PLl2.X7/8 £I' -,- 1'8 
,6 DO 4 7-784ij. 06 PL IlX5/8 2'-11' 7_ 

37 be 47-7844.05 PL llXl/2 }I _ I- 63 

'8 DO 47-7844.06 PL llX5/8 4'-6- 11' 

9 00 47-7844.06 PL UX5/8 3' - 1' 72 

140 DO 47-7844.'8 p~, 1/2XT/8 "'-}- 72 

DO 47-7844.08 PL 5X7/8 2' -l P qq 

1&2 DO 47-7844.06 PL4J1~8 ,'-p 31 

14' DO 47-7844.07 Pl4J1~4 4'-6- 55 

44 R~VET 4]-6353.08 7/8 5' 1.0'1 

45 00 4]-6353.08 7/ 8 4 1/4' .91 

46 00 43-6353.08 7/8 4' .87 

1.7 00 43-6353.08 7/8 , 3/ 4' .6' 

148 00 4}-6"3.08 7/8 3 1/4' .7'1 

149 00 4]-635'.08- 3 7/8 3' .70 

150 DO 43-6353.08 7/B 2 '/4' . " 32 32 72 72 

I" 00 4]- 635'.08-23 7/8 2 1/4' .57 60 60 90 90 

52 NAIlER ATT~ PLATE 47-7844.03 2 X 1/4 0' - 4' .6 16 20 28 j6 

53 WELDING ROO 46-377<.2- 7 3/16' 1.2 LB 1.5 LB 2.0 LB ,. 6 LB 

SlEE L HARDWARE. SLACK 

154 m?'lIIl ~.J.IoiI.\~ """C 4'-2H5.0r-ll4 BI 2 ;/ij 12 ' 2-1 . 6 8 12 14 

15' 00 4}-2'25.0r-l BI0 3/4 10' 1. 86 6 8 1, 14 

156 ~~ .J~N;II.~ll 3lUAAE "-16'6.0r-2 D20 3/4 20' J .O 12 16 24 28 

1<7 ~T"" I"F "PIKE I ~2-B. B8. O'!.-7 5/16 X7 .\5 112 152 224 29 6 

IS8 STEE'L WI RE ri A IL 42-6026. '-6 60d . \0 16 16 16 16 

,9 DC 42-6028 . '- 5 50d . 08 187 242 39-2 518 

60 DC 42-6D28,,- , lCd ,os J2 40 56 72 

61 00 42-6028"-2 20d .0'1 28 '8 58 68 

106 

5C' 60 ' 

30 I 168 33 I 

QlI<\liTlTY FE!-; QlI<\NTI fY 

28 1680 

55 

~6 L576 55 

2 96 Z 
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24 

8 

8 

8 

8 

16 

320 

456 Z24 
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3.2 LB '.8 LB 
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"8 44B 

16 16 
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36 1080 
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HIGHWAY SUPERSTRUCTURE, 
CLASS 50, SINGLE-LANE 15- TO gO-FOOT STEEL SPANS 

BILL Of MATER I ALS FOR ~LfERN~TE LAIII IIArEO FLOOR ~HO WELDED STEEL OEH I LS 

SPAN LENGTH I~' 20' J~ , qQ' 
STRINGER SIZE 16 I 36 18 I 47 24 1 74 2. 1 87 

LINE OESCRIPrlON STOCK NO I~ARK 
51 ZE b~tT (I NCHES) LENGTH WE IJ~~! QJANTl1 FlI4 ~ANTlT'f FlI4 ~1T'f FlI4 ~1T'f FlI4 

LUMBER SOfT WoaD 

1 FLOOR DECK J9-3880.06-14 75 2 X 6 14'-0· J5 111 H'4 14d 2072 221 J094 295 UJO 

2 FLOOR TREAD J9-J380.12-2 108 2 X 12 20'-0' 150 11 4ijO 

J DO J9-J880.12-16 106 2 X 12 16'-0' 120 11 J52 

4 00 J9-J880.12-lq 10~ 2 X 12 14'-0' 105 

5 00 J9-J228.12-12 10ij 2 X 12 12'-0' 90 28 672 J7 888 

6 NA I LER 39-"60.06-16 186 6 X 6 16'-0' 180 2 96 2 96 2 96 2 95 

7 00 '9-)360.06-1 183 6 X 6 10'-0' lD 6 180 8 240 12 360 16 480 

8 CURB J9-H60.06-16 186 6 X 6 16'-0' 180 2 96 3 lij4 1 48 6 288 

9 00 J9-3360.06-1 2 184 6 X 6 12'-0 • 13~ 4 14ij 

10 CURB F J9-"60.06 390 6 X 6 ,1-0' 34 4 J6 4 36 4 J6 4 36 

11 00 J9-3J60.06 351 6 X 6 ,1-0' J4 2 18 4 J5 8 72 10 90 

12 HANORAI L POST 39-H40.04 }54 q X 4 ~I-o' 20 6 J2 8 4} 12 64 14 n 
13 HANORAI L J9_lS80.06-16 76 2 X 6 16'-0' 60 2 }2 

lq I 00 J9-J880.05-14 75 2 X 6 1'4 1 -0 I 5J 3 "2 5 70 6 84 

STEEL STRUCTURAL 

15 STRINGER 525W J6 ) 192 40'-0' 7280 

16 00 ~25W '6 I 182 9'-10 112' 1797 

7 00 Q8-2900.36-15 52JW }6 I 150 40'-0' 6000 

18 00 48-2900. J6-15 52JW J6 I 1~0 J9'-IO·I/Z' 5981 

19 oa "8-2900. H-IJ 519W H I IH 40'-0" 5280 

20 00 48-2900 H-ll 5l9W HI 132 29'-10 1/2" J9ij" 

2 00 48-2900. H-12 5l7W HI 125 !lO'-O' 5000 

22 DO 08-2900. -H-12 5171/ HI 125 19'-10 1/2" 2U. 
2J 00 48-2900. J-I08 514W JO I 108 9'-Ji) I/l" 4320 

24 oa 08-2900. J-IOB 51ijW 30 I 108 1067 

25 00 08-2900.2.-08 511W 2 ij I 87 J(I'-IO 1/2' 3ij10 4 

26 DO ij8-2900.24-07 510W 2. I H 29'-10 1/2' 2110 q 

2 7 00 '8-2900" 18""4 505W 18 I ij1 19';0 1/2" 9J5 4 

28 DO 48-2900.16"" 3 502W 16 I 36 l4'-1O I/Z" 535 4 

29 DIAPHRAGM Q8-3790.12-21 CJ 12 [ 20. ·7 "-II' 81 6 6 9 9 

JO STi FFEN~R PLAT~ .7-78~ij.0. PI~ 
• X 

3/8 2'-6' IJ 

J1 DO 41- 78ij4.04 PIO · ~ 3/e 2'-0- 10 

12 DO ~1-18~4.04 P4 
• X 

J/8 1'-9' 9 2ij 2ij 

H DO 41-78U.04 PJ 
• X 

}/e 1'-'" 1 16 ,. DO 47-7844.04 P2 4 X 3/8 1'-2' 6 16 

3' WEB SPLICE PLATE 41-7U'.0~ P14 12 X 3/8 11 -9' 27 

)6 00 41-78U.0' P9 12 X J/8 1'-6' 2J 

n FL&NGF >PUC£ PUlTE 47-784~ 1 P7 9 X 1 4'-0' 12Z 

's f)() 41-18.'.05 P8 7 X 1/2 1'-10' 22 -
00 DO 47-·7844.08 Pl~ P X 7/a )'-7' 96 

40 00 41-78~4.06 P24 10 X '/8 5'-'" III 

• DO 47-7844,1 PZ5 10 X 1 ,'-8' 125 

U DO 41-78'4.04 P28 P X J/8 11 -S' lP 

U DO 41-7d~'.O' PH 8 X III 2'-'" 32 

I .. 00 47-18ijij.0' PH 9 X I/Z ij'-ol 61 ., DO 47-7844.08 P" lO I/z X 1/8 7'-e' 2J4 .6 DO 41-7844.06 P,6 10 X 5/8 "-0' 106 

47 DO .r-78U.l PO 9 X 1 "'-0' 12Z 

L~ DO 47-78~4.0' P,8 -9 X I/Z 11'-'" 66 

119 DO 47-1844.0. P}P P X J/8 2 ' -6' 2P. 

-»- I "Ill£ll AlOOMIIT PIAl[ 47-1844.0' 2 X 1/4 0'-11 1 0.6 16 ZO 28 J6 

51 WELDING ELECTlIOOl .6-)772. z,..., 7/ JZ 

1'2 DO 46-'77Z.2-7 3/16 15 J R 11 LB 29 LB 30 LB 

STEEL H~AR£ BU K 

5J =I~~.,= 4"'232'.07-124 BIZ J/. 12' 1.52 6 8 12 14 

I" DO ''''23H.07-1 1110 J/' la' 1.77 6 8 lZ 1~ 

I" :=~' IJ-16J6 07-'2 020 3/. 20' ~ .o 12 16 2~ 28 

In sun WIAE NAIL U-6028. ,..6 60d .10 8 8 8 8 

l37 00 U-6028 ,.., 50d . 08 187 242 JP2 518 

l» DO U-II02S. ,.., JOd .05 .... 1668 Z~P8 H28 

159 DO 42-6028. '-2 20d . 0'1 24 J6 '6 64 

50 ' 

30 ) 108 

~ITY FlI4 

J69 5166 

ijO 1120 

2 96 

20 600 
4 192 

4 144 

• J6 

14 126 

18 96 

8 liZ 

" ij 

9 

Z4 

8 

• 
4 

44 

J6 L8 

J5 LB 

18 

18 

36 

8 

590 

4158 
84 

WELDED CONSTRUCTION, SPANS, 
ALTERNATE LAMINATED FLOOR BILL OF MATERIALS SHEET 6 

60' 70 ' 80' 

331 lH "1 132 J6 I 150 

QJ.WJ'1T'f FlI4 C).WII'ITY F1!M ()JAHTITY FlI4 

.0 6202 H6 722.q ~90 8260 

55 1540 

55 1320 H 1176 

2 96 2 96 2 96 

24 720 28 840 J2 960 
9 4J2 11 528 12 576 

4 J6 q J6 4 J6 

16 144 20 180 22 198 

20 107 24 128 26 D9 

9 126 11 15" 12 108 

4 

4 

" 4 

" ij 

12 12 15 

40 

J2 32 

8 

8 8 

4 4 

4 

4 

~ 

4 

• 4 

.. 
4 

5Z 60 68 

6~ LB 80 LB 87 LB 

45 LB 60 LB 14 LB 

20 2~ 26 
ZO 24 26 

40 48 52 

8 8 8 

170 8J2 IOJ6 

.P88 5818 6638 
96 116 124 

90' 

J6 I 182 

~ITY FlI4 

664 9296 

B3 '99' 
2 9" 

36 1080 
14 672 

4 J6 

26 2)4 

30 160 

14 196 

8 

• 

15 

40 

16 

8 

8 

8 

76 

884 B 
91 LB 

,n 
10 

60 

8 

1152 

7418 
144 

LINE 

, 
2 
J 

4 

• 
" 7 
8 

9 

10 

12 

13 
14 

.15 

16 

17 
18 

19 

20 

21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

H 

32 

JJ 

'4 
H 
J6 

'1 
38 

" 40 

41 

U 

43 

44 ., 
46 

47 

48 

49 

50 

" ., 

.. 
"H 
H 

'6 

H 

'8 
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HIGHWAY 
CLASS 50, SINGLE-LANE 
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FRAMED TIMBER TOWERS, 
IS-FOOT TIMBER SPANS 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS 

. ! : . 

12'.St" MAXIMUM 
---k----"'-----

COLUMNS FOR A Y HEIGHT SEE SHEET 
ELEVATION 

TIMBER TOWER 

COMPANION SHEETS SHEET 

GENERAL NOTES 154 
BILL OF MATERIALS 8 
CONNECTIONS AND CUTTING DIAGRAMS 148 
CONNECTIONS 14 6 
CONNECTIONS 147 
SYMBOLS 155 
CONCRETE PEDESTALS 37 

SILL 

COLUMN 

~~ 
16'6' 

,~ 

156 

~~ TRANSVERSE 
\~ BRACING ~O'?-.. 

~~ 
,~ 

1$6' 

156 

\~"':J~ 

\~"':J~ 1$6' 

~~~========~~=tNOTES 

LONGITUDINAL ELEVATION 
13'- 4- TO 75'- 10· HIGH 

ALL CAP S 10 X 10 
ALL SILLS 10 X 10 
ALL COLUMNS 10 X 10 
ALL LONGITUDINAL STRUTS 4 X 8 
ALL LONGITUDINAL BRACING 4 X8 
ALL TRANSVERSE BRACING 4 X 8 

SILL 

ASSEMBLED VIEW 

SHEET 7 

STRUT 



HIGHWAY 
CLASS 50, SINGLE-LANE 

I-STORY TOWER 

2-STORY TOWER 

81 OF "ATE R IAL FOR ONE TOWER OF THE NUMBE R OF STOR IES 
NUMBER OF STOR IES 

TOWER HE IGH T 

LINE OESCR I PT I ON S TOCK NO ),IA.RK S IZE 
(. INCHES ) 

LU~IB (R SOFT wOOD 

CA P }9-6620.1-18 267 10 X 10 

Z SI LL }9-66Z0.1-22 269 10 x 10 -
DO }9-66l0.1- 2 208 10 X I t 

• DO }9-6620 - d 207 G X 10 

5 DO }9.66Z0.1-16 Z66 10 X 10 

6 DO }9-662C.l-1ij 265 10 x 10 

7 I ~nlll"N }Y-6620'.1-:12 26.Q Ie x 10 

8 DO }9-6620.1-12 2 6ij B 10 X 10 

9 STRUT }9-HijO. Olr16 156 Q x 8 

a I BRAC ING }9-H40.08-22 l59 ij x 8 

DO }9-"ijO. 08-Z 158 4 x 8 

_12 DO }!r'-HijO.OlrI8 157 ij X 8 

" DO }9-H40. 0lrI 6 156 • x 8 

14 DO }9-HijO. Olr 1 15.1 ij x 8 

5 DO }!r'-HijO. Olr1 15}A ij x 8 

6 SCAB }Y-H 40 .1 }05 ij x 10 

17 DO } !r'-})} 0 .• 1 }06 } x 10 

18 DO }!r'-3 12B. 08 }02 2 X 8 

STEE;L HARDWARE !lLACK 

MACHINE BOLT WITH SQUARE 
19 NUT AND TWO WASHlRS ij )-2}'5 . 1-2ij E24 1 

20 DC 4}-Z}25.1-2 (20 · 1 

21 DC. ij}-2)l~ . 1-18 E16 1 

7.7 ot, ijj-l.l25.1-164 £16 1 

2} UC 43 2}Z5 .1- 10ij E10 1 

". DAI fT BOLT, f'lAIl N " J-l()j6.07-2 020 }/4 

I N:lICATEO 

FRAMED TIMBER TOWERS, 
1S-FOOT TIMBER SPANS 

3-STORY TOWER 

6-$ T OR V 5, STOR, 4-S TOR Y 

75 1-10" 63 I -4 11 50' -1 0" 
UNIT 

W81GHT LE NGT H 
(~lJ.NDS) 

iPUANTIT fBM QUAHflTY nt' QUA"nl~ Fa. 

18 '-0· 56} 2 . 00 Z .00 7 ' 00 

22'-0· 688 6 110C 2 }67 2 j67 

lO ' -U· 625 ij 667 • 667 

18 '-0' 56 } ij 5QC 0 60 0 • 60 0 

16'-0· 500 ij 5.!} 0 5}.! " 5}} 

14'-0· .}8 4 467 • "~7 Q ij67 

12'-C· }H 2ij Z400 .ZO 2000 16 1600 

1:2.'-0· J75 Zij 2400 20 2000 16 1600 

16 '-0· 160 52 .2219 44 1877 }" B.!6 

22 ' -0' 220 2 704 • 2}5 

20'-0· 200 }. 18l.1 28 1ij9} 18 960 

18'-0' 180 20 960 20 960 20 960 

16'-0' 160 1Z 512 12 512 12 512 

lot-a· 100 a 2l.1 8 2 l.1 8 2l.1 

10'-0· 100 20 5H 16 ij27 12 } lO 

}'-O' }8 20 200 16 160 12 120 

2 ' 0 ' 19 8 ijO 8 .0 8 ijO 

J'_tp 17 20 59 16 71 U 5} 

Z.' ~ . 5 16 16 16 

20' S . 6 2.18 190 1.2 

1a" 5. 1 16 16 16 

16' 4.7 1 72 I.e 1Z' 
10' } . 4 66 56 .6 

20' Z.5 14ij 120 96 

3-ST OR' 2-STOR' 

36 ' 4" Z 5' -10" 

QUANfl f' Fa. QUANTIfY Flt< 

7 }OC 2 }OO 

2 367 2 }67 

• 5}} 

0 467 • 067 

12 1200 8 aDo 
12 1200 B 800 

28 1195 20 U5} 

8 ij2 7 2 07 

16 768 8 }s. 
12 51 . 12 5 12 

0 213 0 2l.1 

6 2l.1 4 107 

a 80 • ijO 

a . 0 8 ij O 

5 .1 6 • 18 

15 16 

9. 46 

10 16 

IU O 76 

.!6 26 

72 'U .. -

ONE- TO SIX-STORY MARKING DIAGRAMS 
BILL OF MATERIALS SHEET 8 

4-STORV TOWE~ 

1-STOR' 
13 I -4" 

I;(IAIfTIlfY Flt< 

2 } OQ 

2 367 

4 400 

4 ijOO 

12 512 

0 192 

4 7 

8 2l.1 

8 .0 

8 

10 

16 

52 

16 

2' 

COMPANION SHEETS 

GENERAL NOTES 
ASSEMBLY AND PIECE MARKS 
CONNECTIONS AND CUTTING DIAGRAMS 
CONNECTIONS 
CONNECTIONS 
SYMBOLS 

156 

SHEET 
154 

156 

156 

7 
148 
146 
147 
155 

__ T-__ ~~~~156 

5-STORY TOWER 

TOWER 

109 



HIGHWAY SUPPLEMENTAL TOWER MATERIALS FOR ATTACHING 
CLASS 50, SINGLE-LANE 

FRAMED TIMBER TOWERS, , 
15- TO 90-FOOT STEEL SPANS STEEL SPANS OF DIFFERENT DEPTHS BILL OF MATERIALS SHEET 9 

BEARING ~ 
12x~>(I'-3" PI 

TABLE B 

X 

;n Y 

W 

BOLT S 

X 

0 Y 
N W 

BOLT S 

X 

0 Y 

'" W 

BOLT S 

I/) X 
z Y 0 ~ <t W IL 
I/) BOLT S 

.J X 
~ 

~ 0 Y 
on W IL 

>- BOLT S 
t-

X 

0 Y 

'" W 

BOLT S 

X 

0 Y 
..... W 

BOLT S 

X 

0 Y 
CO 

W 

BOLT S 

110 

90' 

5'-2f 

I'-sr 

r-sr 

36" 

5'- 2!" 

l'-ar 
r-6r 
34' 

5'-2£, 

I'-sf 

I'-~' 

26" 

5'-2; 

r - sf' 

roof 

2S" 

5'-2f 

I'-sf 
0 .... S1" 

22' 

5'-2!i 
I'-Sf 

O'-3!" 

20" 

5'-2f' 
I ' -S~' 

0'-3£ 

20" 

5'-2£ 

r-sf 

o'-of 
16" 

~ ______ -21~2_' ~ 6 " ROAQWAY ______ __ ~ ________ ~12~'_-~6'~'ROADWAY 

4'- 4" 4 ' -4" 4' -4" 

TOPOf TREAD 

SECTION A-A 

TYPICAL SPA N L 

SO' 70' 60' 50' 40' 30' 

5'-lr 4'- 11" 4'-106' 4 '-7l' 4 '-2" 4'-Il" 

1'- 6" 1'-5f' 1'-5f 1'- 2" o'-sf O'-S" 

I'-S" r-sf 1'- 5f 1'-2" o'-sf O'-S" 

3S' 32' 32" 30" 24" 24" 

5'-lf 4 '-11" 4'- IOr 4'- 7f 4'-2" 4 1
- li" 

1'-5f 
I" 1'- 2" o '-sf O'-S " I'-S" 1 '-5~ 

1'-6" 1'-3f 1'-3! 1'-0" c'-sf O'-S" 

34" 30" 30" 2S" 22" 22 " 

5'-lf 4'-11" 4'-IOr 4'-7r 4'-2" 

I' -S" I" 1'-54 I'-5f 1'-2" o'-sr 

1'-0" 0 '-95' o '-9f O'-S' o'-of 
2S" 24" 24" 22" 16" 

5'- lr 4' -11" 7" 4 '-108 4'-7!" 

I'-S" It-5fl 1'-5g' 1'- 2" 

O'-lli 
3" O'-g' ol-aill 

0'-54 
2B" 24' 24" 22 11 LINE 

4'-11" 

20' 

3'- 7f 

0'-2" 

0'-2" 

IS" 

x 
2 
0 
iii 
z 
w 
~ 
0 

SEE BILL Of MATERIAL 
fOR SIZES Of MAIN 
STRINGERS 

BOLTS R 
SEE TABLE A 

4'-4" 4'-4" 

BEARING ~-IC~~;=======~~=======;~;=======~~~~ 12"~x 1'-3" PI 

~~ 

L---_. 

SECTION B-B 

] 

TOWER SPAN 1.!> ' - O" 

TS R,f SEE TABLE A 

~ 
~ ] DIMENSION Y 

!i:.-2E!JLTS 1~6i~ SEE TABLES A AND B ~ 
I-
lA 

~ I~ 
] ~£SEE';~~~\ IB E I~ 

A ~ ::x / ~ Iw 
:~ , I • f' c !~ 

M ~~ ~ ~ i~e,;,~ ~~ ~:AR'*C""G b.J I . /'" ow 

:I: 

a: 
: : 1~9' 1'-4 b+llj ~ ) ~ ~ I ~ i-~ ' 1'-4" 1'-.1 1 '- ~:ii w 

~ 
A 'F 4 ' , .L 11'-10 :B: 4'-0" r 0 

.... 

LONGITUDINAL SECTION 

BI LL OF SlJPPLEI'oENTAL !'ATE" I ALS 

MA IN SPAN 5' ;>0 ' 

STRI.~ER SI ZE 16 I }6 18 I 47 

01"""""'" x "-5 , I"' }'-7 }/4' 

D I MENSI ()~ Y 0 2 ' 

512£ LENGlH UNIT DESCR IPTION STOCK NO MARl< 
QUAlHI TY f . B.~~ (lJI\NTlTY f, E!.M. ( INCI1f:S) !wEICIfT) 

STEEL STRUCnJRAL 5 '-lf 4'-IOr 

I'-S" 1'-5!, I'-sf 
I RFM""; PI -r q7-784Q, 08 I PI 12 , 7/8 1' -,,, I 15 I 16 I I 6 

O'-S" o'-3f O'-3~" 
,·lRfR <ilFl'OCCD 

2 .CXJRfiEL 'H616,1 2 "52 8 I. 11 5'-{)' ISO 6 6,., 6 lUll 
22" IS" IS' 

vuOlftRl f RlIY'M'o.r. }<r '19. ' Z 64 06 2 1- 6'-0 ' 0 

5'-11' 
ij 00 39- }}60 . 12- 16 216 5 X 12 16'-{)' }60 

4'- 11" 
00 JjBQ 

1 '- 5~' 5 ><r6616. 1.!- 16 246 8 X 12 6'-{) ' 
r-s" 

00 39-6620,l1 28 M 8 ' X " 6 '-{) ' ",n 6 
O'-2r O'-0k" 

7 m }<r6620, 286B . 8! X 12 16'-{)' 510 

IS" IS' 8 m JH620, 12 286C o li8 " '6''''' ,'" 
0 ' X 1> <;,'\0 0 m }9-1\620 . 2860 6'-{) ' 

3" 5'- 14 In m ,9- 130 12- 16 286 12 X " ,. ' .", n n 
I'-S" 

S1(EL It<OOWAll£.. 8LJ\CI( 
3" 

l""Afi:\"tw:JtuLw:s~ MJI }L4 '. 50 0 '-24 11 4}-l}25,07-16 816 6' 16 9 

IS" 00 4}- 2}25.07 18} B18 ' /4 18 " 2.50 8 

U M 4}- 2}25.07- · 4 BI" 4 )U ' " 
1U m 1U-n25, 07-JQIL .Jl.l!l .JL'l "" II ." 

l ' Cl) 4}-I}l5. 07-}2 B}I }/U }2 ' 4.5 

16 00 4~25.07-}66 B}6 }/" }6 - 5.0 

17 00 =.-18 U8 1 8 " 5. 0 16 16 

18 DRIFT OOlT 4}-16'6 .07- 2 010 }/4 20' 2. 5 16 16 

TABLE A 
DIMENSIONS :I: a: 
fOR EQUAL .... 

SPAN <.:> .... 
MAIN SPANS 2.., .J 

X Y ~O~ 

15' 3 '-Sl" 0'-0" IS" 

20' 3'-7f 0 '-2" 18U 

30' 4'-lf O'-S" 24" 

40' 4'-2 " a '-sf 24" ---
50' 4 '-7i" 1' - 2" 30" 

SO' 4'-I~" r-5k" 32" 

70 ' 4 '-11" r-5f 32" 

SO' 5'- 11" 1'-8" 3S" 

90' 5'-2f I'-sf 36" 

Of TREAD 

STEEL 
STRINGER 

TRANSVERSE 
~ BRACE 

COLUMN ~ 

w Ull' 

24 1 74 24 1 87 

4'- }/4' "'-2' 
8' 8 " 

COMPANION SHEETS 

WHEN ADJACENT 
SPANS ARE UNEQUAL, 
BOLTS R MUST BE 
CHOSEN fOR THE LONG
ER SPAN 

SHEET 
GENERAL NOTES 154 
TIMBER TOWERS fOR STEEL SPANS 10 
BIL L Of MATERIALS II 
CONNECTIONS AND CUTTING DIAGRAMS 148 
CONNECTIONS 146,147 
SYMBOLS 155 

CORBEL 

PLATE 

~ 'O"~ 
~, ~ 

~ mEC ""''''' 

~ ~ ~ 
"po; ci" 

'>RUT ~ ~ 
'0,,0 

ASSEMBLED LONGITUD~L VIEW 
BRACING __ 

AP 

"" 60' _10' BO' 90' 
301 08 }} 1 5 }} I l32 }6 150 .. T , 0 ' 

"'-7 }I ' .'-In 7/8' ,- .2' -:.L.lLIl' ,'-", 
,- , 1'-' lLa' ..l'-5' , 1'-lj' I_R .• 

p!ANTITY f _M\' j;uANTITY F. B.M. QUI\NTITY F, B.M. QUI\NTI d F, I.\. M- QUAN TI TY F, B.M. ~IINTITY F, B.M. QUIIIITITY F_ B.M. LINE 

I 6 ~ 16 I 16 II 0< I I I " I 0< I I 

16 6110 16 6110 16 6Ull I< 6Ull 6Ull 16 lUll .. ,,~ , 

1 102 • 
2 256 2 256 2 256 2 256 2 256 • 

2 }84 6 

2 38. 7 

1 ~ • 
2 }84 0 

2 }84 2 3S. 10 

8 8 8 8 8 8 e 
11 

8 8 

8 I • 

8 ..a .. 
8 A 0< 

16 16 16 16 16 16 6 17 
16 16 16 16 15 6 ,. 



HIGHWAY 
CLASS SO, SINGLE-LANE 

<D -. 
NI 

=~: co _. 
-2 N 

"01 ~ 
~ :31 
8 ~, 
J: III 

~ U) 
:l 
~ 
X « 
~ 

co .. 
r--
I'l ... 
·co .. 
N 

'0 I 

~I 
·0 
U) 

' <I) 

. ' «, 
~ Cl. 

U) 

!;( .., 
III 
w 
u « 
Il. 
III 

• 

920303 0 - 50 - 15 

'0 'co 
.", .. 
N ~ 

.n 
·co 
~~ 

!;( 
III 
w 
U 
~ 
III 

N ~~ 
:l:l 
~~ 
X-
«~ 
~::::! 

FRAMED TIMBER TOWERS, 
STEEL SPANS 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS 

I 4'·0" __ Ii:l() =-- _ __ ~'O~ 

I 

LONGITUDINAL ELEVATION 

COLUMN 

NOTES 
TRANSVERSE 

BRACING 

ALL CAPS IO X IO 
ALL SILLS 10XI0 
ALL LONGITUDINAL STRUTS 4 X 8 
ALL LONGITUDINAL BRACING 4 X 8 
ALL TRANSVERSE BRACING 4 X 8 

THE BRACING AND SILL OF THE 
BOTTOM STORY OF THE 2,3-,4-, 
AND 5- STORY BENTS MUST BE 
FRAMED PER DETAIL 15 

SILL 

TIMBER TOWER BENT 13'-4" TO 75'-On HIGH 

CAP 

SHEET 10 
COMPANION _ ~HEETS 

SHEET 

GENERAL NOTES 154 
SYM!:'OLS 155 
SUPPLEMENTAL MATERIALS 9 
BILL OF MATERIALS II 
CONNECTION AND CUTTING DIAGRAMS 148 
CONNECTIONS 146 

147 

CONCRETE PEDESTALS 37 

STRUT 

III 



HIGHWAY 
CLASS 50, SINGLE-LANE 

B 

!'-"""T""'::"IC"'"""-~""""'''''''' 
'" ~~~~~~~~l _ 

I-STORY TOWER 

159 

2-STORY TOWER 

(IF MIlTfRIO ( ~ Fr<l ~F "T"o,,[R OF NUt'&R OF SlOl lES IND ICATED 

I() OF STORIES 

TClIER HEIGIIT 

LINE DEs::R I PTI CN STOCK I() !'ARK fI~~~~S) LEIGTH 

'U>'Q SOFr-..oOD 
CAP 3~6620.1-18 267 10 X 10 13'-0 -

2 SIL j~66lO . 1-18 267 10 X 10 1.8'-0-. 
DO ,<;."",n . 1-16 2~1 o X 10 l5'-0' 

• m '~.JO. - q 265 10 X 10 1,, '-0-

· J~6620 . 1-22 269 10 ~ 10 22 '-<)-

6 m J~662O.1-? 268 10 X 10 20'-0-

~ Ilnl"'" "'-6620 -12 2611A o X 10 "-(I' 

• m '<;'M"' . -12 2~4B 10 x 10 12'-':)' 

0 l<rreorr 3~ 3J4O . Oir22 159 4 " 8 22'-<J' 

In 1 '",,1,, ('" ,I)-H"" n,....,u u. 4 X 8 2Ll '-o-
DO 3~ J J4O. Oir2 158 4 ~ 8 20'-0-

12 DO J~JJ40 . 0irIO 157 4 X 8 18'-0-

DO 3~JJ4O.0a-IS 156 4 " 8 16'-0-

00 '~l 4O . 0ir 15" 4 " 8 1'-1-

15 00 '~'J4O.0&-12 1 ; 1I~ 4 X 8 12' -0 -

16 m '~ll..o . 0a-22 159 q X 8 22'-) ' 

17 I ..... R '~lJ40 . 1 JOS 4 X 10 }'-O . 

,. OY'> J~2118 . 03 l2J 2 X 8 )1-13 -

l.lL !Xl '~J34O . 1 lID 4 X 10 2'-{)· 

"TFFI HII~R'. s( orj( 

20 I'ACHINE rou WITH s;lJARE 4}-2J25.1-1O" [ 10 I 10 ' 

.. rr "" T\J\ "',....,."" 

m .}-212S. I-164 F" 16 I 16 ' 

22 !Xl 4}-2J2S . 1-2 E20 I 20' 

2 "''''' "'" r Q, 
ijJ-15J6.07- 2 020 J/" 20 ' 

1/2 

FRAMED TIMBER TOWERS, 
STEEL SPANS 

3-STORY TOWER 

6-STllRY 5-srOOY ij- STmY 

75'-10 ' 6 , -,,- 50' 0' 
UNI T 

CuPNTITY :}JANTITY ,~~I~~,r QUANTITY ~ Fll"I fB-I 

560 ij 600 q 600 ij 500 

560 8 200 S ' ?nn . "" 
500 8 (067 A 10" A 10<7 

q40 S 9ll 6 III a 9ll 

690 12 2200 q BJ 4 7ll 

610 B lJlJ B lJ 

\10 .. uAM "" unnn , ,,,,n 

.170 lIS 4800 40 4000 "00 

220 871 ,. «4 '4 l un" 

21j() 28 1792 15 10211 12 768 

200 40 2UJ Ij() 2lJ l 24 1280 

180 40 1920 40 1920 40 1920 

160 24 o 4 4 10 q J U 10 

0 6 5" " " 
120 40 12JO J2 1024 2q 768 

2l:"! 2q I Ij()S a .19 

"0 40 400 J2 J20 24 2"0 

20 40 9' 3? "7 ?U I' 
JO 6 107 ·5 0 7 6 07 

},l45 1J2 112 92 

• . 75 656 S60 46" 

S. 61 }60 296 2J2 

2 . 50 288 21!0 192 

3-STORY 2- STORY 

a'-u- 25' - 0' 

QJAlm~ ftI~ QJ~NTIfY FEz.! 

ij 600 • MO 

B 1067 

8 9 J3 B 9J3 

4 7ll 4 UJ 

, uno 6 600 

2400 15 1600 

20 15 ;J, 

8 512 4 256 

B " 7 
J2 1540 15 770 

2" 102" 102" 

I< " , " , 
15 512 8 ~2 

15 160 S 80 

16 78 39 

6 0 7 6 07 

72 ' 2 

368 272 

168 lOt;. 

I " 96 

ONE- TO SIX-STORY MARKING DIAGRAMS 
BILL OF MATERIALS SHEET 11 

i-STORY TOWER 

1-STllRY 

lJ '-ij' 

QJANTI~ Fa;! 

""n 

8 ADO 

a !laO 

17 IOu 

a 11\ 

q 

2" 160 

" 
4. I 

6. 

48 

COMPANION SHEETS 

GENERAL NOTES 
SUPPLEMENTAL MATERIALS 
ASSEMBLY AND PIECE MARKS 
CONNECTIONS AN D CUTTING DI AGRAM S 
CO NNECTIONS 
CONNECTIONS 
SYMBOLS 

5-STORY 

6-STOBY TOWER 

SHEET 
154 

9 
10 

148 
146 
147 
155 



HIGHWAY 
CLASS 50, SINGLE-LANE 

DETAIL 

TABULATION OF TOWER DIMENSIONS AND 
ERECTION MARKS 

FOUR-STORY TOWER 

HE IGHT 77' 7 5 ' 73' 7 1' 69' 

BASE 40'- 5" 39'-9" 39'- 1" 38'-5" 37L 9" 

A 15 0 4 
18' -3" 

B 
1514 
18'- 3" 

C 
15 24 
18'-3" 

20'- 8" 2 0'-6" 20'-4" 20 '- 2" D 
1578 

20'-10" 

1563 156 4 156 5 1566 
26'- 6" 26'-2" 25'- 10" 25'-6" E 1562 

26'-10" 
1551 1552 1553 1555 

31 '-1 0" 31 '-4/1 F 
1550 

32'-10" 
1542 
37 '-6" G 

15 40 
38'- 10" 

H 
83 0 

25'-4" 

J 

K 

L 

M 

N 

X 

Y 

Z 

ROD 

STEEL TOWERS, 
STEEL SPANS 

DIMENSION T 

SPAN 
OP OF TREAD 
TO TOP OF 

l.ENGTH 
BEARING ~ 

15' - 0 11 2 ' -4t" 

20'-0" 2' - 6f' 

30'-0 " 3' - 0~" 

40'-0" 3 '- I" 

50'-0" 3' - 6 t" 

60'-0" 3' -1 0" 

70'-0" 3'- IO~" 

8 0 '-0 11 4' - Oj- 1I 

90'-0" 4' - I!" 

SECTION A-A 

14 '- 9" 
TWO 

I-
:x: 

'" W 
:x: 

G 

IOX IO I 42 

BASE 

TRANSVERSE ELEVATION 

FOUR-STORY TOWER, 69- TO 77-FEET HIGH, 
GENERAL VIEWS AND DIMENSIONS 

COMPANION SHEETS 
GE NERAL NOTE S 
GENERAL V IE WS AND DI MENSION S 
TOWER MEMBERS 670 TO 673 
STRUTS AND COL UMNS 
COLUMN S 1500 TO 1530 
ROO BRAC ING 
BILL OF MATERIA LS 
BILL OF MATERIALS 
SHIMS 
SYMBOLS 

TOP OF TREA D 

TOP OF BEARING iL 

10 X 10 I 42 

MK 671 

t 4l RODS X 

DO <P 

H RODS Y 

LONGITUDINAL E LEVAT I ON 

SHEET 
154 

13 
16 
17 
18 
19 
14 
15 
20 

155 

- CAP BEAM 

SHEET 12 

LONGITUDINAL 
RODS 

113 



HIGHWAY 
CLASS 50, SINGLE-LANE 

TWO 18 I 47 
MK 670 

T ... ".""" , .. 

I£IGIH 

BASI: 

MARK 
A 01)£16100 

e MARK 
01)£llS100 

c MARK 
01)£llS100 

E lo\I\RK 
o 1)£llS 1(J4 

F MARK 
01)£llS100 

G 
MARK 

DI)£llSIC1'4 

J MARK 
o 1)£llS I (J4 -K o 1)£llS IOU 

MARK L o IIoEl4S I (II 

MARK I~ 
01)£llS100 

MARK N o 1)£llS 100 

CLEVIS MARK 
fa) Y 01l'EllS100 

~'~ in,=,no, 

114 

G 
BASE 

.... 0 n' ........ ' ''' AND £RECT"'" """". 

67 ' 6S' 6J' 

37'-1· 36'-5" )5'-9" 

1500 1502 150J 
22'-} 5/S" 2O'-' ~' 19'-J 1/S" 

lS11 lS11 lS12 
20'-3; " 20 '-',,· 19'-9,P 

lS21 lS21 lS22 
lO'-H" 20 1-34" 19'-94" 

l S73 lS73 lS7S 
21'--6" 21'-6· 21'-" · 

lS58 1558 15150 
28'-2" 28'-2" 27'-10 · 

15ij5 1546 1Sij7 
35'~- }"'-10- }"'-2-

S2J SZ) Sl5 
27'-oi" 2 7 '~ ;i· 26' -7 1/S" 

78ij 78. 7S7 
31'-10 5/S" }1'-10 S/S }1'-II! " 

716 72S 733 
JB'-i! lIS" }7'- J }/q" 36'-ij," 

7ij2 7ij2 7ij5 
jij'-l0 J/s" Jij'-10 J/S }4'--6 7/8" 

735 7ij2 7ij9 
}61-1· }ij'-10 }/S" }ij'-} J/S" 

953 95J 9Sij 

'4'-114" Jij' -lll" lij'-10 1/s 

i .c ,_~7~/'" 972 
I 59'-2- 1/S" JB'_~~1 JlS" 

STEEL TOWERS, 
STEEL SPANS 

~DIMENSION T 
(SEE TABLE SHEET NO 12 i 

MK 671 

10XI0 I 42 

l-
I H (!) 

W ~ 
I X 

~ 

30'-0" 

THREE-SfQRY TCWER 

61 ' S9' S7' S5' W Sl ' 

35'-1" Jij'-S' }}'-g" H'-1 " 32'-5" , '-9" 

150ij 150ij 1506 17'~~~/S" 16~~S 5/S" ~~~." IB'-)" 18'-}' 17'-2 } ij" 

lS13 lSlij IS IS l S17 ISIS lS19 
19'-} 1/S" 18'-3· 17'-i! 7/ S" 16'-8 3/ijll 16'-2 SIS" lS'-S S/S" 

lS2J 152ij lS2S lS27 177ij lS2S 
19'-} l/S" lS'-:P 17'-i! 7/s" 16'-6 '/IJ" l6'-2 SIS" 15' -6 5/8" 

lS76 lS7S IS79 1581 HSl lS77 
21'-2" 20'-10 · 20'-6" 2O '-ij" 20 ' -2" 20 '-<1" 

1561 1562 156} 1565 1566 1567 
27'--6 " 26'-10" 26'-6- 25'-10 " 25'--6" 25'-2-

15118 1550 15ij9 155ij lS55 1556 
,,'-6- J2'-10" }2'-2" :n'-6- }(),-10" 30' -2-

S2S 8.50 S}2 S" S}S Sij1 

26 '-2 1/S" 25'-4" 2ij'-1l 1/8" 2ij' -1 }/S" 2}'-i!j" 23'-} '/4· 

79J 800 OO} Slij S16 S19 

30'-10'" 29'-10 }/S" 29 '-ij lIS" 28'-41" 27'-10 5/8· 27'-4 '/4· 

740 7ij} 755 16J 777 788 
}ij'-10 1/S" }}'-10 7/S" }2'-~ }/ij" }1 '-5 5/s" 35'-5" ",_"" 

7ij9 757 761 768 772 77ij 

}ij'-J }/S" }}'-i! }/ ij" 33'-5of" }21-11 1/8· }2'-i! 1/S" }2'-5 l IS" 

757 757 765 765 772 780 
}}'-i! J/ij" }}'-i! J/ ij" }}'-21" "'-24:" '2'--8 1/S· '2'-2,-

955 956 957 959 9S9 961 
}ql-9" 1&1'-6 5/8· }ij'-st" ''''-,4:. '4'-24" ''''-1 1/S· 

lB,-:'!tS" lB~~~'" Je,~q~/8" 9.7 J7'~:S J/q" ' J7,~~9 liS" }7'-7 J/S" 

ij9' 

}1'-1" 

1500 
22' -J SIS" 

IS20 
22 ' -} SIS" 

1572 
22 1- 2-

1557 
29 '--6" 

Sll 
2S'-i! 7/S" 

75ij 
}}'-ll l I S" 

7JS 
)6'-1-

735 
36'-1" 

951 
'5' -U" 

ONE- TO THREE-STORY TOWERS, 15 TO 67 FEET 
HIGH, ELEVATIONS AND DIMENSIONS SHEET 13 

PIN AND PIPE SPACER MK 672 AND 673 
AT TRANSVERSE AND LONGITUDINAL STRUT 
CONNECT I ONS SEE TYPICAL JOINT DETAIL 
SHEET 12 

lIO-STORY lWER 

ij7 ' ijS ' ijJ' ij1' }9' J7' 

.5O'-S" 29'-9 · 29'-1" 28'-5" 27'-9" 27 ' - 1" 

1501 1502 150} 150ij 17~~6 }/." 
1508 

21' -Jt" 2O '-}~' 19'-} liS" lS' -3" 16'-2 5/S" 

177} 1521 152J 152. lS2 5 177ij 
21'-Jj " 2O'-}". 19'-J liS" IS'-}" 17'-2 J/ij " 16' -2 5/8" 

157. 157} 1576 151S 1580 1582 
21' -10- 21'-6" 21'-2" 20 1-10- 20 1-6- 20'-2" 

1559 lS58 1561 lS62 156ij 1566 
lB' -lO" 28'-2- 27'-6- 26'-10" 26'-2" 2~'-6-

S16 S2} S2S S30 SJij 8lB 
27'-101" 27I-o~ " 26'-2 118" 25'-4- 24 '-64· 2}'-i!'" 

770 7Sij 79} 10Sij 009 816 
J2'-10 7/S" 31'-\0 5/S" .50'-10'" 29'-10 }/S" 2S '-10 J/S" 27'-10 5/s" 

7lB 7ij2 7ij9 757 765 771 
}S'-5 5/8" }ij' - l0 3/8" }ij'-} l/S" H'-i! J /ij" "'-24- '2'-64" 

7lB 7ij2 7ij9 757 765 771 
}5' - 5 5/s" }4'-IO lIS· }.'-} }/S" H'-i! l/ij" , ,1-2,," JZ'-6Q;" 

952 95} 91Q 956 958 9S9 
.35' -1 5/S · )&1'-11;· lij'-f " Jij'-6 5/8" }4' -4 '/S" J4' -2;-

}5' 

26'-S" 

1lO9 
IS'-21" 

lS29 
15'-21· 

158} 
19' -10-

1568 
24'-10· 

8.} 
22'-11 liS" 

S2} 
271~p 

780 
'2'-24-

760 
n '- 24" 

962 
'Il' -o " 

H ' }l' 29' 

2S' -9" 21}1- " '.'-'" 
ij,:~l~/S" 2!?J! · " 

lS }2 
ij '-". 

lS.5O 
IIJ'-2 }/S · 

158ij 
19'~-

1569 1570 1571 
24 1-2" 2}'-6" 22'-10-

Sij7 
2l'-1 7/S" 

S29 779 795 
251-11~· }2'-} 5/S" -'0 1-6 1/3· 

785 
.31 '-S 5/S· 

7S5 715 726 
W-8 5/S" }8'-S 5/S" l7'-Lli" 

990 
}}'-9 7/S" 

14'-9 11 

COMPANION SHEETS 
GENERAL NOTES 
GENERAL VI EW S AND DIMENSIONS 
TOWER MEMBERS 6 7 0 TO 673 
STRUTS AND COLUMNS 
COLUMNS 1500 TO 1530 
ROD BRACING 
BILL OF MATERIALS 
BILL OF MATERIALS 
SHIMS 
SYMBOLS 

ooE-SlOOY fOj(R 

27' 2S' 2J' 21' 19' 17' 

23'-9" 211- " n '-'" >t'-<> " ?O' _ " 70'- " 

,':5J~/S" lS}ij lS}S 
1<' :~}~/R" , :~J~IA" l SlB 

20 ' - ' " IB'-'" "'-'" 

lS72 1573 1578 1582 158ij 1585 
22'-2" 21'-6" 20'-10· 20'-2- 19'-6· lS'-10" 

811 S2} S.5O SlB Sij7 
2O'-i!S~S" 2S'-i! 7/S" 27'-04· 25' 4- 2,'-el · 22 ' 1 7/S" 

HS 7ij2 757 S2ij 7S5 792 
}6'-1" Jij'-10 J/S " }}'-i! }/ij" }2'-i! !IS" '1'-8 ,fa" }()'-10 J/S" 

SHEET 

IS' 

to'-<>" 

In,':SJ~J'" 

1586 
18'-2· 

19,-!5:/S" 

799 
~'-U" 

154 
12 
16 
17 
18 
19 
14 
15 

20 
155 



HIGHWAY 
CLASS 50, SINGLE-LANE 

~"E"'· ".ft.··'E"'~ ~I £.L I un n.~, 

STEEL SPANS 

TABLE B - BILL OF MATERIA'LS COMMON TO ALL TOWERS 

LII1E DESCRIPTION 
STOCK 

NUMBER 

I CAP BEAM ~B-2900. 18-0~7 

2 BEARING PLAfE ~7-7B~" . 07-7 

DIAPHRAGM 

RIVETS IN BEARING P.ATES ~}-6''', 08 

5 RiVE fS III WEB CF CAP "'-6}5,.OB 

6 LONG I TUD I NAL STRUT 

7 PIN PLATE ~7-76~4.04-1 

8 DO ~7-7844.0"-1 

9 CO l ~1t1 BASE PLATE _7-7B"".1-5 

10 ST I FFENERS 47-78"4.04-08 

II BRAC I HG C0NNECTOR 

12 00 47-7B"4.05-<2 

j} WEB SPLICE " 7-7B"4.05-22 

14 f LANGE SPLICE 47-78"".05-<2 

is Ii "E TS wEB SPLICE ij}-6}S,.08 

6 "' VETS FLAl>I~E S PLICE ~,- I'i ~~H. 08- 25 

H !,IPt N - -
18 ~CCTTER PIN 

19 ~P I PE SPACEIi 44-6246 .7 -OZ 

20 .lIWASHER 

21 9 LOOP ROO. UPSET 

II S PLI CE hvD ~6-6.n5. ~-O 7 

2 ' !!JrURI18UCKLE 

24 ~C LEVIS ROD HOR IZONTAL4IP.ILT 

-' 5 ~ DC: 

,6 SPLICE HOD 

7 ~TU ""BUCKLE 
<8 ~LEVIS 
29 ;'P I H HEAD£O CU;VIS 

,0 ,)cQ r fE R PIN 

wE IliG [L IIiODE 

~ CONNECTOR PIN ASSEM&LY, l'i" 
'" LOOP ROD ASSEMBLY, X.. 
!I (LEVIS ROO ASSEMaLV, ~. 

46-6'75.5-07 

~nm'~5!5 

MARK 

670 

P6 

01 

671 

PB 

p~ 

P" 
~.IC.ll 

CI 

P} 

PI 

P2 

672 

67} 

6 58 

077 

678 

680 

6UO 

678 

DET~~LE!l 
SHEET 

16 

16 

16 

16 

16 

16 

16 

17 

17 

17 

H.IB 

18 

IB 

IB 

IB 

10 

16 

16 

16 

16 

l ~ 

I~ 

I~ 

is 

I ~ 

i9 

19 

19 

l~ 

l~ 

PIECES COMMON TO ALL TOWERS 

TOWER HE IGHT GROUP CLASSIFICATION 

SIZE 
~-STORY }-STORY 2-STORr 

( INCHES) 
LENGTH 69 ' TO 79' 51 ' TO 67' B' ro 49' 

UNIT UN IT Uri I f 
NUMBER WE IGHf NUMBER wEI GHf NUI~BlH WEIGUf 

(POUNDS) (~()UNDS) (Pc,uNDS) 

IB I "7 16'-2- " 7.0 ~ 760 ~ 760 

<0 X }-'--" I ' -10· 8 9} B 9 8 9, 

Il X 12 I ~, 1'-4· ~ 71 4 71 .. 71 

7/8 < l/4' 64 . " 6" ." 6" ." 
7/B l 1/2' 126 ."2 lla .62 12B ."2 

10 I "2 28'-10 J/4· 10 121~ B i.e.i!! 6 1215-
~ x j/8 0'-10· "0 10 jl 10 ,,4 10 

9 X JIB 0'-10· '2 10 24 10 16 10 

18 x I 1' - 6· ~ 92 " 9 ' 4 ~l 

6 x J/8 1 1 ":'5 liZ- " II " 11 " 11 

12 x 12 I 5' 1'-1 1/"' 20 40 16 _0 12 .0 

" x 1/2 1'-0· 12 7 B 7 " 7 

10 x 1/2 1'-10 l/ ~ · .i:.£i Jl 16 JI 8 Jl 

12 x 1/2 l' -10 1/4' 2 4 }8 16 JR B '8 

7/8 , 1/4' 14~ .74 96 .74 4e .74 

7/8 2 1 / 2' 288 .'2 In . '2 9 6 .'z 
I 1/2 ~ l' -II 1/ l,- 40 8 12 8 24 6 

1/ " x 2 1/ 2 80 .1 6~ .1 48 . 1 
2 0' -7- 40 < 'i! 2 .. 2 

oJ ,/4 X I ~.' tl.lLE 3~ I," 1.2" 128 1 . 24 112 1. 24 

3 / 4 a 4'-7" lid II .6 II 6, II 

" ... l'-P l~6 1 .6 1.2 1.6 Ila I •• 

I 1/8 6" 64 2.7 /fo 2 .7 ,;! l. .7 

3/4 0 J'-," 6 ". , 4 4. , 2 " . J 

~ /" " 1'-3' 6 '.7 4 '.7 2 >.7 

,/" 
-

l ' -P 2 4 1.6 16 1 . 6 U 1,6 

I lIB Gil 6 2.7 4 2 .7 < 2.7 

t<I , FOR I 1/8' TlRAD ,. l< ".0 8 4.0 • ".0 

)/16 • l I/~' 12 1.5 8 1.5 " 1.5 

1/4 " X 2 1 2 I, .1 0 .1 " .1 

'/l6 AllO 7/'2 }}O L8 ,60 LO 180 LB 

BILL OF MATERIALS 

I-STORY 
D' TO H' 

UN I T 
NUMeER wEIGHf 

(POUNUS) 

4 760 

B 9 

4 71 

6 • . 66 

12B • ~2 

" 2 ~ 

lei 10 

8 10 
4 9 2 

4 II 

B 40 

16 8 

'l .1 

16 2 

96 1.2~ ,,, II 

64 1.6 

16 2.7 

100 La 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED STEEL TOWERS 
BILL OF MATERIALS 
TOWER DETAILS 

SHEET 14 

SHEET 

154 
155 

12,13 
15 

16,17, 18,19 

115 



HIGHWAY 
CLASS SO, SINGLE-LANE 

~BlE ~ - BILL OF ~n:RIAl.S fOR PIECES >filCH VAAY fOR 01 FFERENT TCW£R f£IGHTS 

REQ,IISITI(J£[) :i~~ DETAILED IlMlER 1- ~RK 
Ol !HIT LE)l;rn I ti<liirnl 

ocs::R I PTiOl LINE TOWER f£ IGIIT 77' 

-----L- 2 15O.R Z!P-l" U}I) 1505R 

--L 2 15O.L 25' I" UXl 1505L 
m.ER <DU.Ml5 

---L 18 4 151.R 18'-2 }/4" 965 1515R 
12 X 12 I 5} 
SllXI<NO --'±- 4 1514L 18' 2 }/ ." 965 1515L 

~ 2 1524R 16'-5 lI2" 870 1525R 

6 2 152qL 16'-5 1/2" 870 1525L 

--L- 2 578 21' }" 895 579 
TRANSVERSE STlUTS 

,.......L 17 2 1562 27' 3" 1145 156} 
10 I 42 
SllXI<NO ~ 2 1550 .H' '" 1400 1551 

0 2 540 }9'-}" 1650 1541 

TRANSVERSE IOlS ~ 8 899 15' 6" 2} 900 

}/4' IOlS f....ll- 19 8 890 ZO'-o" Xl 89 
STOOK NO 4&-6}75. 5-07 

r--ll- 8 880 25'-0" }8 881 

14 8 870 }()'~" 46 871 

La'{; IMIIIA!. IOlS f-lL 24 882 2"'-0" }6 88} 

}/4 • IOlS ~ 19 8 882 24'-0" }6 88} 
SllXI<t{) 4/HI} 7 5, 5-07 

t()R 1 Z(}ITAL IOlS ~ 
, l00B 30'~" .6 1008 

}/4 • IOlS ~ 19 2 l00} ,,,'-0" 51 100} 
SllXI< NO, ~}75,5-07 

19 2 995 }8'-6" 58 996 

TCW£R HE IGHT 67 ' 

pQ.... 18 2 1500R 29'-1 5/ 8" 1545 1502R 

21 2 1500L 29'- 1 5/8" 1545 1502L 
TO.IER <X>I..l.MlS f-1.L 2 1511R 20 '-}" 1075 1511R 
12 X 12 I 5} 
SllXI<t{) ~ 18 2 1511L ZO '-}" 1075 1511L 

r.1!.. 2 1521R 18'-5 }/." 980 1121R 

25 2 1521L 18' 5 }/4" 9BO 1521L 

~ 2 157} 21' 11" 9ZO 157} 
TRANSVERSE sTlIlTS 

1200 11~58 10 I 42 f-lL 17 2 1558 28' 7' 
SllXI<NO 28 2 1545 '5'-11" 1510 15.6 

THANS'o'ERSE IOlS t!= B B96 7'-0" 26 896 
}/4 • 19 8 AM ,,'-0" 886 
STOCK NO ~}75,!HJ7 

" 872 . 29'-0" 4 875 8 

~MINAL IOlS f...u- 19 16 880 25'-0" }8 880 
NO ~315, 5-07 8 877 25'-6" 40 880 

tU<IZ""t'AL IOlS 
~ 19 2 1007 }1'-o" 47 h 007 

~~ NO .HJ75, 5-07 }5 2 1001 35--0" 5} 00 

TClo'ER HE I GHT 49' 

~ 18 2 1500R 29'-1 5/8" 15'10 1501R 
m.ER <X>I..l.MlS }7 2 1500L 29'-1 5/8" 1540 1501L 12 X 12 I 5} 

ZO' 6 1/8" SllXI<NO 

~ 18 , 520R OBO 77}R 

2 15ZOL ZO' 6 1/8" OBO 77" 
TRANSVERSE SmITS 

~ 17 2 1572 22'-7" 950 1574 

!~4~ , 157 29'- 1260 '''0 ., 
TRANSVERSE IOlS 

~2.... 19 8 892 9'-0" 29 894 

~ ...... '"'-"'''....,,7 4} 8 882 211'-0" }6 884 

La'{; IMI NAL IOlS -Y!L 19 8 877 26'~" 40 879 

!~ ...... " ....... ,. ...n7 45 8 B77 26'~" 40 879 

ml,ONTAL IOlS -..!IO.... 19 2 1007 }1'-o" 47 1007 

STOCK NO 46-6}75,5-07 

TClo'ER HE I GHT H' 

TOWER 00LlMIS 
c-R- 19 2 15}IR HI 5" 1665 15}2R 

;~1~/ 53 118 2 5} L ,} 1-5" 1665 5} L 
TRANSVERSE STlUTS 

~~4~ 49 17 2 1570 2"-11" 1005 1571 

TRIUlSVERSE IOlS 

~ NO 4H}75, 5-07 
50 19 8 885 22 '-6" }4 889 

19'f~ MI NAL IOlS 

~~ .... W\. m ' ,5-07 
51 19 8 81Z 29'-0 " 4. 875 

116 

STEEL TOWERS, 
STEEL SPANS 

UNI T REQ,IISITI~ED ~~~ REQ,I I S I TlOI£O 
C=l ' 

MARK 
LE)l;Tli LEl{;n . I,;;:;',;:;;';, 

75' 7J' 

2.'-6 118" lXlO 1506R 24'-0 }/4" 1275 

2.' -6 7/ B" IXlO 1506L 2.'-0 }/." 127' 

17'-8 ~/8" 940 1516R 17' 2 5/8" 915 

17'-8 5/8" 940 1516L 17~2 5/8" 915 

15'-11 } '8" 845 !.i526R -.15'-5 11." 820 

15'-11 }/8" 8.5 1526L 15'-5 lI." 820 

21"'1" 885 580 20' 880 

26'-11 " 11}1) 564 26'-7" 20 

'2'-9" U75 552 }2'-}" 165 

'8'-7" 16ZO 1542 }7"-11 " 1595 

15'·0· 2} 901 l4'-6 " 22 

19 1-6" 29 892 19'-0" 9 

24'-6" }7 882 24'-0 " }6 

29'-6 " 4. 872 29'-0" .4 

2,'-6" }5 88} 2}'~" .} 

2,'-6" }5 681 ), '-/j" 41 

}()'-1" 46 1009 }O'-{)" .5 

,£,,-0" 51 100} }4' -o" 51 

}8'-:J " , 57 997 3 7'-."j " 56 

65' 6} 

27'-1 11." 1.}5 · 150}R 26'- 1 )L8" 1.l8O 

27'-1 1/4" 14}5 15O}L 2.?1 1/8" lJBD 

ZO'-l" 1075 1512R 19'-9" 10.5 

20 '- ,- 1075 1512L 19 ' -9" 1345 

lB'-5 J/ 4" 980 1522R 17'-1 }/4" 955 

18'- 5 }/.4" 980 1522L 7' }/ ." 955 

21'-11" 920 1575 21' -9" 915 

28' 7" 1200 1560 28 '- " 1011 

35'-,\" 11180 lim 34'-7" IQ5O , 

71-0" ~6 ~7 6'-6" 25 

22 '-0" } 887 2 '~" 

27'~' .1 877 _26'~" 40 

25'-0" }8 880 25'-0" }8 

25'-0" }8 88-.1 -'.. '~" }7 

"'-0 " .7 OOS .\0 '-6" 46 

}5'-ll" -.5.1 L1oo. '5I-o~ 5} 

.7' .5' 

28'-1 1/2" 1.90 1502R 21' - 1 II.' 1.40 

28'-1 1/2" 1. 90 1502L 27'- .J,L.' ,.40 

9'-6 " ~ 521R 18 '- II." a"" 

19'~" 10, 15211 18' - 5 ll l" OM 

22'-'· 9}5 1573 21 ' - 11" 9lO 

'O ' -} " l2Xl 1558 28'-7" 1700 

8'-0 " 27 896 7 ' -0 " 26 

2},-o" }5 886 22' -0 ' H 

25 ' 6" }8 BOO 25' -0" }8 

25 ' - 6 ' }8 8BO 25'-0" }8 

}1'-o" .7 1007 ll'-o' .7 

29 ' 2/ ' 

29'-4 }/4" 1560 15}}R 27' - . ,/8" 1.50 

9'-. }/4" 560 5HL 17 ' - . }/B" .50 

Zl'-}" 980 1572 22 '-7" 950 

20 '-6" }1 892 19 '-0 " 29 

21' -6 ~ 41 877 26' -6" 40 

UNIT 
"'ARK ~~S~ril.~ED WEIGIIT 

71' 

1507R 2},-6 }/." 1250 

1507L 2},-6 }/." 1250 
1517R 16'-6 1/z" 885 

1517L 16'~ 1/2" 885 

1527R }4'- II." 700 

1527L l4'-11 1/4" 790 

58 2O'-9~ 870 

565 26'-' · 00 

155} } ' -9" 1 "5 

15.} H'-," 1565 

901 ltl'-6" lZ 
89} 8'~ " ' 8 
88. 2}, -o " }5 

874 28 '-0 " 42 

884 2} ' -o " }5 

AAc 2}' -Q " }5 

100> }O'-o " .5 

100. }"-6 ~ 50 

997 H'-"i" 56 

61 

150 .R 25'-1" lJ}Q 

15O.L 25 ' -1 " l}Xl 

15lJR 19 1-2 7/8" 10ZO 

15lJL 19'-2 718 " 10ZO 

52}R 7'-5 ' /8 ' 9'5 

52}L 7' - 5 5/8' 9'5 

1576 21 '-7" 905 

"<1 ,- "n 
15118 }}' -11" 1.25 

897 I.'-{\" " 888 ' -(1" " 
.~ , 25'-6: ,._ __ J.IL 

881 24 '-6· }7 

B82 2. '-0" }6 -
1008 }O'-6" .6 

002 _-.l '£'-.§: 

." 
150 }R 26 '- 1/8" 1}8() 

150 \I w- liB" lWl 

'" ' 0 7'- "R" a" 

'"'' 17'- IIR" 0" 

1576 2 -7" 905 

,,<, 7' 170 

897 6 -5" 25 

B88 ,. ---1.l.: -Q ~ " 
881 24' - 6" }7 

88 1 2.'-6 " }7 

1008 .10'-6 ' .6 

25 ' 

15}.R 25'-. " U40 

15}ijl 25'-ij" U40 

1573 21'-11 " 9ZO 

896 17 ' --0" 26 

880 25'-0" }8 

PIECES WHICH VARY FOR DIFFERENT 
TOWER HEIGHTS BILL OF MATERIALS SHEET 15 

COMPANION SHEETS UlIIT 
"'ARK REQJ~~(}IED WEIGHT 

SHEET 

69 ' GENERAL NOTES 154 
SYMBOLS 155 

508R 2}'-o lIB " lno FRAMED STEEL TOWERS 12,13 
1508L 2}'-o 5/8" 1220 BILL OF MATERIALS 14 
1518R 16~2 }/8 " 860 TOWER DETAILS 16,17,1819 

I 151BL 6'-2 lIB' BtIll 

177.R '-' IIR 7, 

177., 14' 5 1/8" 765 

582 20' 7" B" 

566 l5' 1090 

15 

1544 }6' -7" 1540 

902 4'-0" 21 

894 8'-0 " >7 

885 22' 6" }. 
875 27'-6" .1 

885 . 22' ~" }. 

8' 22'-6" }. 

1009 ,O '-{) " 45 

100. jY-6M 50 

998 }7'-9" REQJ ISI TI(}IED 'w~7~fIT UNIT 
N1 UNIT UNIT I,wo< 1,lARK REQJ I SITIOIIED 

I(~~l MARK REQJ I SITI~ WEIGIH I'ARK REQJ IS I TI~ED 
,~EI.~, LEI{; n I I (PoJIIDSl LE)l;rn LEI{;rn I cPOilIDSl LEI{;rn 

5~ 57 ' 55 ' 5} 51' 

5O.R 5' - " \\0 1506R L~ ' -O }/IJ ~ 12BO 1506R 2.'-0 }/4" 12BO 150BR 2}'-o 5/8" 1220 1509R 22' -0 1/2" 1170 
15O . L 25 ' - 1" l}}0 1506L 2. ' -0 II. " 12BD 1506L l ll'~ j/~ . 12BO 1508L 2} '-o 5/8" 12ZO 509L 22'-0 1/2" 1I7!l 
151.R 18'-2 }/ ." 970 .515R 17' -J 518" 940 1517R 6'-8 1/2" 885 518R w- ,/B" .,~ ~R 15'-8 , / d" Rill 
151.L 18'-2 }/4 97!l 1515L 17' - d 5/8' 940 1517 16 '~ 1/2" 885 518 L 16' , / B" BtIll 10' "'- A ,I." RII1 

'"" 1<' - , II, " ." '''0 15 ' - }/8 ' 8.5 527R 14'- II." 700 177.R ,"'- l/R" 7., "RR l/R " 7lJ11 

5 • 16'-5 1/2" S" 1525L 15'-11 }/3' 8.5 1527L 1.'-11 II . " 790 177.L 1.'-5.J,L8" 765 1528L U'I 1/8" 740 

1578 21 '-3 " 895 579 ' 1' 885 1581 20'-9 " ~1O 1582 ZO'-7" B65 1577 ""-'" 8.., 
? 7 ~_ } " la, 56} 6 '- lJO 1565 26'- " 1105 l566 15'- 1000 = "'-7" ,n,. 

550 }}'-I" no, 1549 3<'-7' lJ70 155. }l' 11" U40 1555 } , } " } 0 -'556 }I) '-7 " 1285 
AOO "'-<I" , onn 15'-0' 901 .'-6" 22 902 1.'-0 " , -->JIll 1'-;\" on 
890 20 ' -0" !O 89 19' -6 " 29 89} 8 ' -6" ~. 89q 18'-0" 27 B95 17 ' -1< " OA 

880 "'-(1" ....l.B- .-~ , ~-Q ' }6 88} 2}'-t\" 885 " '-6" -.8BL " ,-;\" " -
882 2. '-0" }' 88} lj'-6" }5 88. 2}'-o " }5 885 22'~" }4 885 22'~" 34 
88 ,~:'-:Q~ I-~ 88} 2j ' :-~: }5 88} 2}'~" }5 885 22 ' - 6" }4 885 22'~" }4 

1008 .\0' -" • 6 I 1008 111' - " •• 1000 111'-(1 " --.li ~ .10'-0 " 45 1009 Vl'-<>" ., 
Inn ~" 100} .HI ' -o~ 51 1004 JJ'-6" 50 100Q .B'-6" 50 1005 "'-0" 50 

.1 ' }9 }7' }5' H ' 

15O.R 25'- " \\.0 1506R '4'-0 } 4" 127} 1508R 2.1'-0 5/8" l22Il ~ -'.~ J.i.L" l.llIL "'OR 21'-0 1/8" 1115 

1.n., "'- " "0 506 . ' 0{) '1 ' 1275 1'l()8 2' '-0 5/B " 1220 15091 " '-0 I, " 117!l 1 "01 ,." ,I. " 0< 

,,,uu l6 ' -5 I I,,, Am 1526R 15'-5 1/." 8ZO 1774R 1.'-5 1/8" 765 1529R ' -5" 710 1 '1110 , -. 7/B" "" ,., '<' - ' I , " R7f1 1525L 15> 5 1/." 820 177.L .'-5 1/8 ' 765 1529L 13'-5" 710 "V ,,'-. 71R" <IV! 

1578 2\ ' - " "'" 1500 ZO' - II " 8BO 1582 20' 7" 865 158} 20 '- " B50 1581 ,0' R" 

'" 2/'-} " 150 1560 26'- 7" 1115 1 ~66 25'- 090 15JS!t ~~- " 10~ ~ , .' -7 " ,n~ 

899 15' -6 " 21 90 4' 6" 22 90: . '-0 " 001 '-0 " '" on' O?'_'" '0 

890 ZO'-o " ~ 8~_ _ l.2'..-o" 29 894 18'-0" 27 896 17'-(l" 2. B9B ,< ' -(1 " ?u 

882 24'-0" }6 88} 2}'-6" }5 885 2l' 6" }. 885 22 '-6" }4 886 " '-0" 
88' 2. '-0 " }6 88} 2}' 6" }5 885 22' -6" 885 22'..,/>" ~~q 886 ,, '...n" 

008 }I)'-6" .6 100. ~ ' ::<>" .5 1009 }I) '-0 " . 5 1009 , __ .olQ '-o "_~ I- 45 10 0 29 ' - 6" •• 
-

2}' 21 ' 19 ' 17' 15' 

15)5R 2}'-} }/." 12J5 1 5}~R 211 - } J/S" 11.10 15HR 19' -} 1/8" IOZO 15}8R 17'-2 }/." 910 15}9R 15'-2 J/8" 815 

15}5L , ,-, II, " '" 15}5L <1' -} , }/9 " 11}1) 15}7L 19 '-} liB" 1020 15}8L 17' -2 }/4" 910 15}9L 15'-2 J/ 8' 815 

1578 21 ' -}" B95 1582 20 '-7' 865 158. 19' - 11 " 840 1585 19' -, .. 810 1586 18 -7" 780 

B99 15' - 6" 2} 902 I 14'--0" 21 905 12'-6 " 19 907 11 ' -0 " 17 910 9'-6" I. 

88l 2.'-0" )6 865 22 '-6" }. 886 22'-0" J} B88 21'-0 " }2 889 ZO'-6" H 



HIGHWAY 
CLASS 50, SINGLE-LANE 

STEEL TOWERS, 
STEEL SPANS 

RIVETED CONSTRUCTION, FABRICATION 
OF CAP BEAM, STRUT, PIN SHEET 16 

28'-10-'\:" (IOX IO I 42) 

=-=========~======== 

J :"" 'H':~ CUT AND CH," WEB 

~~~~I~~P~8========================-I~~P~8==~~~ 

I" 
7" 

[ ] 
~' STANDARD 

OW","' "" 
HOLE ?:' 

COMPANION SHEETS 

FRAMED STEEL TOWERS 
B,ILL OF MA TE RIALS 
STRUTS AND COLUMNS 
ROD BRACING 
SHIMS 
GE NE RAL NOTES 
SYMBOLS 

HOLE ~" 
, 1\ ci:-"X2f' 

..r+!-------+---+H-~ Dt-t-"-~ *, comR "N 

~PINS TO BE OF HIGH 
CARBON STEEL 

STRut MK 671 PIPE SPACER MK 673 PIN AND COTTER PIN MK 672 

16'~2" (TWO 18 I 47) 
(!....71f 4 1-4" 2'- 2" 2'-2" 4'-4" I ,'-7" 

I I I 

1 

(I-lOll 

I I I';;" 7~ " 41 'i1l 7t " Ii" 

i ~1~P6~ i I~P6~ i HOLES fi" I I r - I ~ 20xi X I~IO" P6 

/ '- '1 " -~i ==j' 

~ 
-- = , ~====== :==<=-= -=iF F-='.i= === ==-== --.=.::: F=:=r--=: .==~====~ -- =-I=rr=~ =----=1 ~ 

_l 

~ -+-
w- - -~= -- -- f- -

_ .. - ---
I -I ,...-- ,,-

-= ,4--- 1--;, -- - - ~-- '----, co 
---' '=-~ ~~ F=: .... ==== == ----"= ~~ ~. h=r=: - E=?- -==== ,= ~, t=1=:; IF= =='9 ~ 

! IT I 

WASHER MK 658 

I 
101---./ SLOTS ~'X2t" I. .1 1'-411 

~" ('-411 

- - R=24' -- I 

~~T AND CHIP INSIDE LU 
OF BOTTOM FLANGE 

16'-2" 
8~ " 

5'-2'f' 51-2~ W 

I~ P6 I I lit P6 I I~P6 

f#l I oJH "- II I III ~H"- I ',,,, \.I 1. ".,. 
01--1 0w~ : I 01--, ~~: ~ i Ll ~ 

I r I; ' I i: ,Ii, I a: 1. \ 1. PI 
L -.J L.JL-l ~ 

*,1::"_.,rr:l1"5O:::tt=~0"L=U=M=N ====================I==5i:="F=======*i ====
9F

5=i::f" ==============t=C=O=LU=M=N=I~::!~ F~ I, 2" A I 

, R- 2-[" ~I-----I CAP BEAM MK 670 \ 
~I ~ 

SECTION A-A 

SHEET 
12,13 
14, 15 
17,18 

19 
20 

154-
155 

117 



HIGHWAY 
CLASS SO, SINGLE-LANE 

10 X 10 I 42 (FOR LENGTH SEE TABLE AI 

HOLE 1(&" 

. 
- IN 

21b9X~XI0"P5 

CtC PIN HOLES 

f' 'II 10" I I It P5 

I It P5 

HOLE If"," 

I It P5 

lit P5 

STRUT MK 1540 TO MK 1586 

STEEL TOWERS, 
STEEL SPANS 

RIVETED CONSTRUCTION, FABRICATION 
OF COLUMNS AND STRUTS 

2" 

-Il'l 

-"., 

':/N 

2t" 

ALL WELDS SHOWN TO BE 
!" FILLET · WELDS UNLESS OTHERWISE INDICATED 

ALL RIVETS j " ¢ 
ALL HOLES fr'" UNLESS NOTED 

t 611 1-

2" I 7" 7" 2" 
-I -I 
I I I~"HOLES 

,;r 
'~ '3 

,,3 I----.':'? 

"'1r 1: .-
''% ''1.\ I 

'- " " 
, 

lit 18 XI XI-6" P4 

SECTION A- A 

P9 

P9 

~"PLATE 

BEARING PLATE STIFFENERS P9" PIO, PII 

12 X 12 153 (FOR LENGTH SEE TABLE BI 

1'-8~" 

HOLE I~" 

MK 1531R TO 1539R ONLY 

MK 1531L TO 1539L ONLY 

A (SEE TABLE BI 

SHEET 17 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 15~ 

FRAMED STEEL TOWERS 12,13 
BILL OF MATERIALS 14 
BILL OF MATERIALS 15 
SYMBOLS 155 

HOLE 1 fs" 

*B AD WELD 

f- slll 

TABLE A TABLE A 
(FOR LENGTH SEE TABLE BI 

MARK CtC PIN HOLES LENGTH WEIGHT MARK CtC PIN HOLES 

1540 38'-10" 39'-3 " 1687 1564 26'-2" 

1541 38'- 2" 38'-7" 1659 1565 25' 10' 
1542 37-6 37-11 1631 1566 25-6 
1543 36'-10" 37'-3" 1603 1567 25'-2" 
1544 36-2" 36'-7" 1575 1568 24' 10" 

1545 35'-6" 35'-11" 1547 
1546 34 10 35 3 1519 

~ 24'-2" 
1570 23-6 

1547 34-2" 34-7 ' 1.491 1571 22' 10" 
1548 33'-6" 33'-11" 146'3 1572 22' 2" 
1549 32'-2' 32'-7" 1407 1573 21 6 
1550 32'-10 ' 33' 3 ' 1435 1574 21'-10" 

1551 32'-4" 32'-9" 1414 1575 21'-4" 
1552 31'-10" 32'-3' 1393 1576 21' 2' 

1553 31'-4" 31'-9" 1372 1577 20-0· 
1554 31 6 31-11 1379 1578 20-10 

1555 30'-10" 31'-3" 1351 1579 20'-B" 
1556 30'-2" 30'-7" 1323 1580 20'-6 
1557 29'- 6' 29'-11 ' 1295 1581 20'-4" 
1558 28-2" 28-7 ' 1239 1582 20'-2" 
1559 28'-10" 29'-3" 1267 1583 19'-10" 
1560 27'-10" 2 B'-3" 1225 1584 19'-6" 
1561 27'-6" 27~1I" 1211 1585 18'-10" 
1562 26-10" 27'-3" 1183 1586 18-2" 
1563 26'-6" 26'-11" 1169 

118 

LENGTH 
26'-7" 
26' 3" 
25-11" 
25'-7" 
25'-3" 
24'-7" 
23 II 
23' 3 
22'-7" 
21 II' 
~2'-3' 

21'-9" 
21' 7" 
20-5 
21'-3 
21'- I" 
20-11 
20' 9" 
20'-7" 
20'-3" 
19' II" 
19'-3" 
18'-7" 

WEIGHT 

1155 
1141 
1127 
1113 
1099 
1071 
1043 
1015 

987 
959 
973 
952 
945 
896 
931 
924 
917 
910 
903 
889 
975 
847 
819 

~"BEAD WELD 

12 X 12 I 53 XI'-li" 
CU T AND CHIP 
FLANGES ON ONE 
SIDE OF WEB ..-/ 

CI 
a"BEAD WELD 

SECTION B-B AND C-C 

== =~===~======== = ===~ 

COLUMN MK 1531 R TO MK 1539 R 
12 

COLUMN MK 1531L TO MK 1539L 

TABLE B 
MARK A LENGTH WEIGHT 

1531 26'-4~" 31 '-5" 1935 
1532 24'-4" 29'-4i " 1830 
1533 22' 3i\" 27' 4i" 1715 
1534 20' 31." 25' 4" 1610 
1535 18'-3" 23!-3! " 1500 
1536 16'-2g" 21 '-3 l" 1395 

I 1537 14'-2~ " 19'- 35" 1290 
I 1538 12'- 2' 17-2.1" 1185 

1539 IO'-I!" 15'-28" 1075 



HIGHWAY 
CLASS 50, SINGLE-LANE 

STEEL TOWERS, 
STEEL SPANS 

RIVETED CONSTRUCTION, FABRICATION 
OF COLUMNS SHEET 18 

lit PIO 

ill , 

SECTION A- A 

!" BEAD WELD 

CI 

i" BEAD WELD ---'----'W----~ 

lit 4xh 1'-0" P3 
BEND IN PLACE ------->.---------" 

SECTION B-B 

COWMNS MARKED 
R ONLY 

3'-6" 

CI 

COLUMNS MARKED I 

R ON L Y I,",",~ "t--t--'--I-'-t"II't--''--I-'-t-I-= 

}------o---F1--k " BE A D 
---I--f-

CI lit P2 

HOLES 6'-2 " 

2 ~ 10 X h I'-IO~" PI 

i" FILLET WELDS 

HOLE Ii" 
~I '~' ~------~~------~X~SE~E~TA~B~L±E-,A~--~--------~~I~'-0~·~-----2~'-~6~" ___ ~ 

12 X 12 I 53 FOR LENGTH SEE TABLE -'CA"-lL-________________ -o-I 

COLUMN MK 1500R TO 1510R (SEE TABLE A) 
COLUMN MK 1500L TO 1510L (SEE TABLE A) 

TABLE A 
MARK X 

1500 22' - 3~" 
1501 21' - 3~ " 
1502 20'- 3!" 
1503 19' - 3k" 

1504 18' - 3" 

1505 17' - 81" 

1506 17' - 2i" 

1507 16' - 8i" 

1508 16'- 2~· 
1509 15'- 2~" " 
1510 14'- 2A" 

1'-5 ~1I 

P9 

STIFFENER 
COLUMN 

LENGTH WEIGHT 

29'-1~" 2035 
28' - 1 ~" 1980 

27'- 1!" 1925 

26'- I!" 1875 

25'- I" 1820 

24'- 6!" 1795 

24'-0~" 1765 

23' -6~ " 1740 

23' - O~" 1715 

22' -0~" 1660 
21 1- O~II 1605 

~"PLATE 

PLATES 
BASE 

COMPANION SHEETS 

GENERAL NOTES 
FRAMED STEEL TOWERS 
BILL OF MATERIALS 
BILL OF MATERIALS 
SYMBOLS 

ALL WELDS ~ "FILLET WELDS 
UNLESS OTHERWISE NOTED 

12XI2 I 53 (FOR LENGTH SEE TABLL!!] 
12 X 12 I 53 (FOR LENGTH SEE TABLE C I --

5~" 6t' CI 1~" 6" 3'-6" 
I 

4- 4" 
:~ 

I V-COLUMNS MARKED I~" 11 V lt~~ t- RO~ 

/- --
W ~" BEAD WELD-
=...i --ol ''\ 

\. --

HaiLS PROVIDE:O ONLY If" 5TE£L )'-0" 

W~,~~ ]~ ~ 
CI:.-/" ./"" 6'-2" COLUMNS MARKED L ONLY 

ERECno GIN LE5 ARE USED HOLES I~ 'v 

1'-0" 2'-6" 

COLUMN MK 1511 R TO 1519 R (SEE TABLE B) 
COLUMN MK 1511 L TO 1519L (SEE TABLE B) 

TABLE B 
MARK LENGTH WEIGHT MARK LENGTH WEIGHT MARK LENGTH WEIGHT 

1511 20'- 3" 1329 1514 18'-2~" 1221 1517 161-8~u 1141 

1512 19'- 9" 1302 1515 17'-8 ~" 1194 1518 16'-2 ~" 1114 

1513 19'- 2!" 1276 1516 17'-2i" 1167 1519 15'- 8A" 1087 

1120303 0 - 50 - Ie 

4" 4" I M4 - 4- , I ~" 

I 
I ~ , 

, I . ..i. .r--I 

II~" 
' ''"- -

CI 

I It. P2 

21tS lox h I'- IO~" PI 

lit P2 

21t.s 12X~ X I '- IO~' P2 .... 

"EC' 0' 1m'''' r-~· 1t4+t=========j 
CUT AND CHIP FLANGES ON - t 
ONE SIDE OF WEB MK CI 

~' BEAD WELD 

CI~ v-- -HOLE Ii" 
COLUMNS MARKED R ONLY~~!~-'.-. ~~~~~ 

~I'" ,.., 

~"BEAD WELD- -( 
---------

i\ 
COLUMNS MARKED L ONLY---{H±'I-.+-

CI 

HOLE FROVIDED ONLY <f:: 
IF OUTRIGGER 15 USW HOLE l;t" 

I'-I!" I 

====================='i<l 

@.. 

I 

COLUMN MK 1520R TO 1530R (SEE TABLE C) 
COLUMN MK 1520L TO 1530L (SEE TABLE C) TABLE C ~~";';';';';~=':"~:':"::=---:":"'-=::':::"::::.....J.,;=::""":';==-....=...,£.. 

MARK LENGTH WEIGHT MARK LENGTH WEIGHT MARK LENGTH 

1520 20'-6~" 1125 1524 16'- 5~" 915 1528 13'-1I~· 
1773 19' - 6" 1075 1525 15 ' -1I~ " 890 1529 13'- 5" 

lit 4X~ X 1'-0" P3 
BEND IN PLACE--"------' 

1521 18' - 5~" 1020 1526 15' - 5! " 860 1530 12'- 41" 

1522 17'- II~" 995 1527 14' - II!" 830 
SECTION C-C SECTION 0- 0 

1523 17'- 5~" 970 1774 14' - 58" 805 

SHEET 
154 

12 , 13 
14 
15 

155 

WEIGHT 

775 

750 

695 

119 



HIGHWAY 
CLASS SO, SINGLE-LANE 

STEEL TOWERS, 
STEEL SPANS 

RIVETED CONSTRUCTION, FABRICATION 
OF ROD BRACING SHEET 19 

MK 678 
ROD '" 

N03 CLEVIS AND If~'X3~ " STANDARD 

p" .,," "'''. ,,,t" 'OHE~7 

/I~l 

MK 678 

$ 
SECTION B-B 

COMPANION SHEETS 

GENERAL NOTES 
GENERAL VIEWS AND DIMENSIONS 
SYMEIOLS 
BILL OF MATERIALS 

SHEET 
154-

12, 13 
155 

14, 15 

~~~~+-____ ~~ ______ -}~3~'~'~ ___________________________________ ~R~0~D~~L~E~N~G~T~H~~E~E~~T~A=B~L=E~A~) ____________________________________ ~~~~~~ __ ~ __ ~9~+~"----~ __ ~5~'_' __ +-______ ~1'~-~3_" ____________ -4 __ ~L-~ 
MAXIMUM ERECTION LENGTH (SEE TABLE A) MAXIMUM 

CLEVIS, TURNBUCKLE,AND STUB-END ROD MK 680 

TABLEA 
ERECTION ERECTION ROD ROD ERE CTION ERECTION ROD ROD ER ECTION ERECTI ON ROO ROD ERECTIOl': E'i EeTION ROD ROD ERECTION ERECTION ROD ROD ERECTION ERECTION ROD ROD 

MARK LENGTH MARK LENGTH MARK LENGTH MARK LENGTH ' MARK LENGTH MARK LENGTH MARK LE NGTH MAP K LENGTH MARK LENGTH 'vIARK LENGTH MARK LENGT H MARK LEI':GTH 

920 421- 6 11 
995 38 1

- 6" 937 39'- 2~ " 100 1 35'- 0 " 946 37'-10" 1003 34' -0 ' 952 35' - I ~ " 1007 31' - 0" 9~7 34 '- 5+" 1008 30' - 6" 962 34'- 0" 1009 30'-0" 
923 42'-1~" 996 38'- 0" 941 38'- Iii" 1001 35'- 0" 9 4 7 37' - 7ir" 1004 33' - 6" 953 34'-11-'-" 1007 31'- 0" 958 34'- 4i" 1009 30'- 0" 963 33'- 9-j," 10 10 29'- 6 
926 4 1'- 9 ~ " 997 37'- 6" 943 38'- 8 ~" 1002 .3 4' 6" 94 8 37' - 4 ~" 1004 33' - 6" 954 34' -Ioi" 100 8 30'- 6" 959 34' - 3~" 10 09 30'- 0" 
92 7 41'-4t" 997 37'-6" 944 38' - :3 ~ II 1003 34'-0" 949 37'- 2~" 10 05 33' - 0" 95 5 34' - 9" 1008 30'- 6" 960 34'-2~" 1009 3 0'- 0" 

92 8 41'- oi" 998 37 1
- a" 945 38'- 0%" 1003 34' - 0" 95 1 35' - 4" 1007 31' - 0" 9 5 6 34' - 6 ~" 1008 30'- 6" 961 34'- Ii" 1009 30'- 0" 

9-'-·" 
r UPSET-END LEFT -HAND THREAD 

3~1I 
UPSET-EN 0 RI GHT-HAND THREAD 

CUT HERE ~ WELD ALL ,,"lCUND , 

LOOP ROD ~ 0 LOO P ROD ~ Q-

SECTION A-A SECTION B-B 

2' - 7 11 0'-11" 

5" 

_ SPLICE RODSi l'l X 1'-1" MK 678 __ 

M t~E m 1'1'1"!J!J:IIII}------------_ 
~==~ 

ROD LEN3TH (SEE TABLE B) 2' - 0" 

~------------------------~~~~--------------=E~R=E~CT~I~O~N~L~ENGTH (SEE TABLE B) MAXIMUM 

TABLE B 
LOOP ROD WITH TURNBUCKLE MK 677 

ERECTIO N ERECT !ON ROD ROD ERE eTION EREC TIOl': ROD RCD EREC TI C;; ERECTICN ROD ROD ERECTI C r: ERECTION ROD ROD ERECTION ERECTION ROD ROD ERECT;ON ERECTION ROD ROD 
MARK LENGTH MARK LENGTH MARK LENGTH M .. RK LE :\I GTH MARK LE i': GT H MARK LE:\IGTH MA::lK LE N GTH MARl( LENGTH MARK L EN GTH MARK LE NGTH ~~;l,RK LENGTH MARK l.ENGTH 

709 40'-1 i" 870 30'-6" 7 38 .3 5'- 5 ~ " 879 25'- 6 '" 7 ~ , o . 33'- Sf" 1:l83 23'- ,, " 760 32' - 2 ~" 8 8 5 22'- 6 11 S ( 9 2 8' - 10~" 8 92 19'- 0 " 834 24'-6,*" 90 1 14'-6" 

71 I 39' - 'Ii" 871 29'-6" 740 35'- 5" 879 25'- 6" 7 63 33'- 4" 88 3 23'- 6" 78 4 31' - 10~" 88 6 2Z- 0" 8 1 I 2 8'- 8i" 8 92 19'- 0" 837 24'- I ir" 90 1 14'- 6" 

7 I 5 38'-8 8 " 87 2 29'- 0" 742 34'- 101;" 880 25'- 0" 765 33 ' - 2t" 8 83 23'· 6" 7 8 S 31' - 8-g" 886 2~'- 0" 8 I 4 2 8' - 4t" 89 ~ 18'- 6" 838 23'- at" 902 14'- 0" 

7 I 6 38 - 8i' ~7 2 29'-0 743 34 -10 8 " 880 25'- 0" 7 6 7 :3 3' - all 884 23'- 0" 787 31' - 4 ~" 887 2.:' - c: 1I 
8 I 6 2 7'- 10~" 894 18'- 0" 841 23'- 3t" 903 13'- 6" 

7 I 8 38 -7t 872 29 -0 745 34 - 70t 880 25 - 0" 76 8 32 - lis 884 23 - 0 788 31 - 5t 887 2 I' 6" 819 27'- 4t" 89 S 17' - 6" 843 22'- IIF" 904 13'- 0" 

7 2 3 37'-IOt" 8 74 28'-0" 749 .341- :3 ~ . 1 881 24 1
- 6" 770 32'-IC;u 884 23' -0" 792 30'- lof; " 888 21' - 0" 823 27' - otll 89 b 17'- 0" 847 22'- It" 905 12'- 6" 

726 37'- 4~" 875 27'- 6 11 
750 34'-2!1I 881 24' 6" 772 32'- 8~" 885 22'- 6" 793 30'- 1 0~ " 888 2 1'- 0" 825 26 '- 7~u 897 16 ' - 6'1 851 20'· 8 B II 907 11'- 0" 

728 37'- 3-!" 875 2 7 ' - 6" 754 33'-11 t" 8 82 2 4'-0" 7 7 I .3 2 '- ..... 111 

8 B S - 22'- 6" 795 30'- 6 ~" 88 9 20'- 6" 8 2 8 2 6'- 2i" 897 16' - 6" 857 19'-ti" 910 9'· 6" 04 

729 37'- Ii" 875 27'- 6" 7 5 5 33'- 10-g" 8 82 2 4'-0" 774 32'- 5 811 
885 2~".?" 799 30 '- I~" 889 20' 6" 829 2S'- I I ~" 898 16' - 0" 

733 36 - 4 4 87 7 26' - 6" 757 33 - 8t" 882 2 4 -0' 777 .32' - 4t' 865 2. 2 - 6" . 800 29'-101;" 890 20' - 0" 830 2 5 '- 4" 899 15' - 6" 

735 36' - I" 8 77 26' -6" 760 3 3' - 7~" 882 2 4 ' 0" 7 79 32' - 3 8 " 8 8 S 22' - 6" 8 .03 29'- 4 i' tt 89 I 19' - 6" 832 24' - lli" 900 15'- 0" 

120 



HIGHWAY BEARING SHIMS UNDER STEEL STRINGERS 
CLASS SO, SINGLE-LANE 

STEEL TOWERS, BENTS, PIERS 
15- TO 90-FOOT STEEL SPANS OF DIFFERENT DEPTHS BILL OF MATERIALS SHEET 20 

7.1 11 

~ ';;/<t 

'" N 
I , I~ 

I. 1'-0" I.;" . '" 
DETAIL OF PLATE SHIM 

ILL OF HATER IALS FOR ONE PLATE S IiIM HARK 1 c 1~ TO 1'24 , 

OESCR I PT I ON STUCK NUM8ER 

PLATE 47- 78 44.03 

PLA rE 47- 18 44 . 0 5 

PLA TE 47- 1844. 0 7 

PLATE 41-7844.1 

ANCHOR BOLT 4 3-221~ . 0 8- 04 

ANCHOR BOLT 4'- 2219. 08-05 

ANCIIOR BOLT 4'-i!21~ . 08- 01 

SPAN X 

RI;QUIR ED ONLY 
SPAN X IS SHORTER 

SHIM C 
WHEN 
THAN 
LESS 

SPAN Y OR 
THAN 30' 

! 

~ 

S II E LENG TH 
(1 rcH£S) 

10X l / 4 1 ' - 0' 

10Xl /2 1 '-0 ' 

10X,/4 1 ' -0· 

~~1 1 ' - 0· 

118 4' 

1/ 8 5' 

1/8 l' 

~ 
::E 

~ 
"-

W£ I GH r 751~ 1520 
EACH H • 1/4' Ii· I ll' 

(RAJ/'05) QlWHIrY QUA_rl rY 

8 1 

11 1 

26 

34 

1. 2 2 2 

1.4 

1.7 

TOWER SPAN 

1521 15 22 
H • 2' H • 2 '/4' 

QUAN r m QUAHT I TY 

1 

2 2 

2 

152) 75 24 
H • 3 ' H=}' !j. 

QUANrlTY QUAHTITY 

, 1 

< \: 
- I-

::E 
i: en 

= 

SPAN Y 

I , 
I 

y~ 
I-

::E 
J: en 

b 

END OF STRINGER 

-{roo FILLET 
It II --I-I-+-+-4+-j-<1~ 

WELD B F 

FABRICATE STRINGER FLANGE 
FOR SHIM CONNECTiONS AS 
REQUIRED 

CUT FROM __ <f'I5' 
ELEVATION END VIEW 

d ·"xlt" SLOT FOR 
EXPANSION END 

!t" HOLE FOR 
FIXED END 

WELD A 
~[IiIHM+II++ItIi~ 

!----'--t--PLATE 10 x-i- X 1'-0" 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED STEEL TOWERS 
STEEL PILE BENTS ANO 

PIERS, RIVETED 
STEEL PILE BENTS A"D 

PIERS, WELDED 

I. 1'-0" .1 
HA RKS ANU UIM ENS ICNS FOR 8UIL[ UP SH.MS -

TOTAL 

SECTION A-A 
MA RK H 

I tp~UGNHO~) 
75< 5 5 ' / 4' 5 7 

15 2 6 6 ' - 6 ' 57 

1 521 O' -bV.l.n 58 
81LL OF MATERIALS FOR ONE 8UILT-UP SHIM MARK 75.5 Hi 7544 75 28 8 ' 60 

OESCRIPTIO~ STOCK NUM8ER SIZE LENG rH QUANT I rY (IPO£.S) 
752 9 8' - 8 yq' 6 1 
1530 8 7/8' o. 

8EAM 48-2~00.ll - 0~ <I I ~~ l' -6 ' 1 1531 9 1/ 8' 62 
PLATE 41-1844 . 01 10 X " 4 1 '-0 ' 1 75" 11 3/ 4' 66 
RiVET 43- 6"3.08 7/8 2 3/4' 12 75 }4 l ~ - 66 
ANCHOR 80 L T 43- 2219.08- 04 7/ 8 4' 2 7530 12 l Iz ' 61 
ELECTRODE 46- 3712.2-7 } / 16 7537 14' 69 

75'8 15 1/ 8' n 
75 40 17 1/ 8' 75 

1541 18' 10 

7542 18 1/2 ' 17 

1"5 l Z 1- 4- 07 
7 ~ ", 20 ' 19 

7544 10 1/2 ' 80 

~HIM~ FOR FRAME o STEEL TOWER I SAO.N Y 

"HIMS FOR FRAMED STEEL TOWE RS 

SPAN X 90 ' 80 ' 70 ' 60' 50 ' 

A 1536 1S34 7511 75} I 7526 

"' 8 1544 7543 7540 H40 1531 ... 
C 

A 1S36 1 534 75Jl 75 31 1526 
0 

8 1542 75 41 1538 7!i3 8 753 4 oj 

C 

A 7536 7534 7531 75 31 1526 
0 8 1" 6 1534 753 75Jl 75 26 
'" C 

A 7'6 1534 753 7531 Hl6 

~ 8 153~ l5JJ 7530 7~30 75 2 5 

r 

A 1536 1534 7~31 7531 752 6 

... ~ 8 7527 7526 152 4 7523 

z C 
" .. 

A 7536 7534 7~Jl 7~31 7531 '" 0 
8 75 24 7522 '" 
r 75 <3 

7 .- 7534 7~31 7~Jl 7~31 

~ B 75.- 4 15U 

C 75 24 

• 7536 7534 7534 753 4 7534 
0 B 1520 .. 

C 152 2 7522 ]526 

A 7536 7536 7536 1536 7536 
0 R .. 

C 7520 752 4 7524 152 7 

PROVIDE 2 AN C HOR BOLTSi X4" PER STRINGER 
WHEN SHIMS ARE NOT REQUIRED 

L.."... 

40 ' 30 ' 20' 

751~ 

752~ 15 28 7528 
1526 

151~ 

7526 7526 7526 

7526 

7519 

7519 

75 26 

75 19 151 ~ 75 19 

H I> 7516 

7526 75< 6 7526 

752~ 752 6 7534 

75Jl 75) 1 7531 

7530 7531 753 8 

75Jl 75Jl 75}l 

753 0 75 Jl 7538 

753 4 753 4 7534 

75JJ 1524 7541 

753 6 7536 7536 

7535 753 6 754. 

15' 

1528 
75 28 

7526 

75 28 

75 28 

7519 

7529 

1526 

1537 

75 31 

1540 

7531 

7540 

7 534 

75 4) 

75'6 

7544 

BILL Of MUERIALS fOR ANCHOR BOLTS Ol4LY WITHOUT SHIMS 

SIZE 
DESCRIPTION STOCK NO (UD~ 

_NCHOR BOLT 4l-221Sl.08-o. 1/8 

TWO BOLTS REQUIRED FOR EACH STRINGER SUPPORT 
CONsTRUCTION INDICATED B'I' BLANK SPACES IN 

TABLES FOR SHINe 

LEI4GTH 

0'-4" 

SPAN X SPAN X SPAN Y 

, . , 

I , 

~ d ~ 

I 

! 
- I- -'i y 

~ 
II I, 
II II 

~ " 
Ii 

&"l!:~ cl!'~ 

4- '-..".. L...v-
SHIMS FOR STEEL PILE BENTS AND PIERS 

WEIGHT 
EACH 

(POOI{)S) SHIMS FOR S TEEL AILE 8ENTS AND AIERS 

S PAN X ~O' 80 ' 10 ' 60 ' 50' 40 ' 30 ' 20' B' 
1.2 

15 ' 1544 154' 75 40 1540 1 531 1529 7528 H21 
zo I 754 2 1541 7"8 7~38 1"4 15 Z6 75 26 1521 

30 ' 7536 7~34 1531 1"1 7526 151~ 1526 75 28 

>- 40 ' 753 5 1533 75 30 1530 75<' 5 751~ 1526 75 29 
z 50 ' 15<1 1526 75 2 4 75 2 ' 75 . 5 7526 7534 7537 " .. 
'" 60 ' 7524 75a 75.3 1530 7531 753 8 1540 

10' 752 4 15<2 752 4 75,0 7531 753 8 15.0 

dC.' 15<.0 7522 152 2 75 20 1 533 7534 1 541 154' 
~ O ' 7520 75.4 7514 1527 7535 7~3 ti 7 , ,",Z 1544 

SHEET 
154 
155 

12,13 

32 

34 

121 



HIGHWAY 
CLASS SO, SINGLE-LANE 

TIMBER ABUTMENT, 
TIMBER SPANS PILE ABUTMENT, CI:NE'RAL VIEWS, 

GRILLAGE ABUTMENTS BILL OF MATERIALS SHEET 21 

, 
Ld 

2 SPIKES I~X7" PER PLANK 
TO ENDS OF STRINGERS 

PLANK TO PILES 

o GRADE 

GROUN 
LINE 

0 \ 

~ 
Q\~~\ 

~~~~ 
Q'<~~~ 
~~~ /~ 

SECTION AT CENTERLINE 

22'-0" 

6 2 12XI X16-0 MK 28, \ 
I r 

rl fl ,; 1\1 n rl 
Iii: : I il\ Ii : : I 

11 II :: I II 
I 

I 
u 

~ u 

'",- ~ 

, I 
I:: -':1~ ) 3!..6" ~+? 4!..4" 'J' . ~,t' C -'2'_2" 1 2!"'2" .., 

I~d' 10!...0· 1 
ELEVATION 

DRIFT BOLT t X 22" 022 

r-, ['1 ~, V 4XI2X22!..0"MK 17 

: i i : it 
9 

J PILE II 

~i~, /' 
~( 'V' ~~~ 

./ 
I 

"-

MK300 

, , , 'JII C _) '-J::) "" 4'_4" 3!...6" 

10'-0" 1'_0" 

TIMBER PILE ABUTMENT SUPPORTING SINGLE-LANE CLASS 50 TIMBER-STRINGER S~NS 

81·LL Of MATERIALS fOR ONE ABUTMENT 

TYPE Of ABU TMENT TIMBER P, LE ABUTMENT T'MBER GR I LLAGE ABUT~lENT 

FILL HEIGHT 6 1 MAX,t-tUM 6' f.l.\X I MUf.l "MAltl~ 
UN'T SIZE 

LENGTH l~~~~~~l QUANTITY FBM QUANT I TY fBM QUANTITY FBM ·lI NE LINE DESCRIPT.lON STOCK NUMBER MARK ( INCHES) 

1 -.!J BULKHEAD PLANK )9- H~0.1Z-22 179 4 X 12 22'-0· HO 6 528 6 5~8 ) 26. I WING PILE MK 300 
2 PILE (~ING) '00 15 ' O' 2 2 , ~ PILE (BEARING) ~ ~ , 
~ -2l POST (~ING) '9-»60.08 )20 6 X 8 J 1-2- 07 l 25 -, 21 DO '9- ,)60.06 ~05 6 X 8 8'-6- 12B 2 68 5 

6 ....lI POST (BEAR ING) '9-66l0 . 1 261 10 X 10 6'-0· 186 ~ 200 6 

7 CAP '9-66l0.1-16 266 10 X 10 16'-0 ' 500 1 135 1 lJ) 7 

8 00 59-66'0.12 16 266 12 X 12 16'-0· 720 1 192 0 

9 SILL TIMBER )9-}}60.06 192 6 X 8 6'-0' lZO , 96 , ~6 9 

10 00 )~- }}60. OB-12 19~ 6 X 8 12 ' 0' 180 ) 1~~ , 1" 10 

11 BEARING BLOCk }9-66lC.l _DO 10 X 10 2'-0 · 16) 6 17 6 11 

12 DEADMAt. '9-66 l0 .1- 22 269 10 X 10 22'-0 · 687 ~ 8' 12 

13 ANCHOR BLOCK }9- }}60. 08 ~07 6 X 8 0'-10· U 6 lO • l' U 

STEEl HARDWARE BLACK 

1~ WIRE ROPE 22-"67.4-05 1/2 20 1-0. 13 6 l' 

15 WIRE-ROPE CLIPS ~2-H~" '-05 1/2 0.7 2_ !5 

MACH I HE BOL T WITH SQUARE 

16 NUT AND TWO WASHERS 
~'-2J25. 07-2 B20 ,,~ lO ).1 - 16 

DR I fT BOLT WITH SQUARE 

17 HEAD AND ONE WASHER ., 16)6.07 22 022 ,,~ 22 ).0 ~ ~ ~ 1 

18 WIRE SPIKES ~2- 8~88. 0'5-07 5/16 7' .15 106 120 72 ill 

19 DO ~2-8488. 00-1 ) / 8 10' , ») 12 -- 19 

~ NUMBER Of BULKHEAD PLANKS BILLED IS fOR MAXIMUM FILL. USE fEWER PLANkS fOR SHALLOWER FILLS 

~ BEARING PILE LENGrH TO BE DETERMINED BY fiELD CONDITIONS 

21 cur TO F IT fOR fiLLS UNDER 6'-0' 

122 

COMPANION SHEETS 
SHEET 

TIMBER ABUTMENTS FOR TIMBER SPANS 22 
GENERAL NOTES 154 
SYMBOLS 155 

MAXIMUM LOAD PER PILE: 8 TONS 

MAXIMUM PILE LOADS 

TONS PER PILE 

SPAN STRINGERS 

TIMBER STEEL 
END VIEW II' 8 

13' 8 
15' 8 8 

BEARING PILES--""""'=-___ --l 

ASSEMBLED VIEW 



HIGHWAY 
CLASS 50, SINGLE-LANE 

TIMBER ABUTMENTS, 
TIMBER SPANS GRILLAGE ABUTMENTS, GENERAL VIEWS SHEET 22 

POST MK 261 

11'-0" TO 15'-0· SPANS 

ASSEMBLED VIEW 
FOR 6' MAXIMUM FILL 

FINISHED GRADE F f~POf TREAD ,-

~
- ' ~'~---.--r ~ 

: -""--' ~ I ------L..--.... 

-' 

CAP iox lOx 16'-0· MK 266 
DRIFT BOLT~ X 22" 022 -

MK 179 

r-rl~' WIRE ROPE EACH POST 
e WIRE-ROPE CLI PS . 

NATURAL GROUND 
~:~~~ __ ~ .~ b","r.M:;:IN:::IM~U::M':7l~~7?7~'7,: 

TOENAIL W1TH ~ '~~ ~ 
FOUR WIRE SPIKES '~-'" DEADMAN 

NOT MORE THAN TWO SILL 
TIMBERS TO BE SPLICED AT 
ANY BEARING BLOCK 

SECTION A-A 

11'-0" TO 15'·0" SPANS 

i X 10" PER POST lOX 10 lC 22'-0"MK 269 
10 X 10lt 2'-0· OR 10' DIA METER LOG 

MK400 
SILL TIMBERS 6I(8)( Ig'-O"MK 194 

6ICex 8-0 " MKI92 
POST LOAD = 8 TONS PER POST 

DETAILS FOR 6' MAXIMUM FILL 

E==~ -m.
EAD 

. '; .. FINISHED GRADE 
3~LF~~, .. ~~~ .. ~·,~---t-h-· .. ~~ 

- L .. _ .. _.--=-.-.. .mJruI 

CAP MK 266 SLOPE I~ TO I 

. ANCHOR BLOCK -2~~fr"'r~i77:7'77,'m~~~ 
6-8-0'-10" 
MK 407 A?2;n:m~BEARING BLOCK 10lC lOx 2'-d' MK400 

. I ILL TIMBERS 6-8'12'-0" MK 194 

SECTION A-A 

6)(8- 8'-0" MK 192 
NOT MORE THAN TWO SILL TIMBERS 
TO BE SPLICED AT ANY BEARING BLOCK 

DETAILS FOR 3' MAXIMUM FILL 

TIMBER-GRILLAGE 

DEADMAN 
MK 269 

PLANKS 

SILL TIMBERS - --"" 
MK 194 AND 192 

ASSEMBLED VIEW 
FOR 3' MAXIMUM FILL 

BEARING BLOCK 
MK 400 

22~0" .. 

I- /TBULKHEAD PLANKS 
~BOL~T,QD2~2~=E~:.;:::::;:::::;;::.;::::::::;:::::;:::::::j:::::::;::±::;::=:;:::;::::::;::::::2r-""'F-· '~--':--'--:r-'~1 4 X 12 X 22~0" MK 179 

. / THREE WIRE SPIKESix 7" PER PLANK 
TO EACH POST AND WING POST. TWO 
TO END OF EACH STRINGER 

r--;=tt:t:t=:::tt=t±=t+:::j4;:::±:1::::t±::J;t::;::::jJ~~s;::- MK 266 

TWO WIRE SPI KES! x 10' EACH 
ANCHOR BLOCK TO BEARING BLOCK 

TWO WIRE SPIKES Ax 10" PER SILL 
TIMBER TO EACH BEARING BLOCK 

TWO W1RE SPIKES i XIO" 
r--_ _____ ____ ---'~"----------_I_-EA-C_iH. ANCHOR BLOCK TO BEARING BLOCK 

OST 6 x 8x 3"2" MK 320 

~ __ ~~~~~~----~~++~~~~~~~~~~r_~=rBULKHEAD PLANKS 
., 4xI2X22'-0"MKI79 

L......:>.-=:r-THREE WIRE SPIKES ~ x 7" PER PLANK 
TO EACH WING POST. TWO TO END OF 

EACH STRINGER 
SLOPE IZ TO I 

"c4f=1~:i!:t:====4t::=+==j!t:===::nt::::f::::1~ ) 0 WIRE SPI KES ~ X 10" PER · SILL 

T~BER TO EACH BEARING BLOCK 
II .. II 

11'-0' 11"0" 

-0 
ABUTMENTS SUPPORTING II' TO 15 I TIMBER-STRINGER SPAN 

ELEVATION 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 

MK40S 

MK 407 

-' 

MK 179 

MK 400 

END VIEW 

- ' 

MK 407 

MK 194 AND 192 
END VIEW 

SHEET 
154 
155 
21 

123 



LINE 

I 
2 

.. 
6 

7 
.-8. 
> 

10 

6 

l8. 
l.IL 
20 

--2.l 
'22 

..2.. 
2' 

-".1 
. 6 
27 

--2A 
2. 

--1JL 
,: 

HIGHWAY 
CLASS .50, SI.NGLE-LANE 

TOP OF TREADENDOFSTRI~~ER 

~< 
~~ 
ir~ 
~f-

2" 

BOTTOM OF tJ 
STRINGER ~~='~~~~==~~fi~ 

MK 286 

ATTACH 6X8 TO CAP AND 
PILE WITH FOUR BOLTS 622 

SECTION AT CENTER LINE 

BILL OF MATER IA·LS FOR ONE ABUTMENT 

OESeR I PTI eN STOCK NUMBER MARK 

.!J8ULKHEA~ t'LANK .H- )'~(I .12- 2J. 179 
CAP 3S.- 60 ,,0. l-l6 26 6 

;So-6o;(!.1:!-16 286 
"l'OSr .H'-6 6t::(j.l "02 

.JKl. 9- Gb Ju. 2 "II 
II I NG POST l>~ ijG ~ 

DC >9- >00. CO }25 
OC JY-3360 .• 08 19 

I PI .l[ 8EAI<ING 
ING RI If lOO 

.!I.!IIlli.R. ',0- '00. OR 125 
DO ',0- '60.08 I.!il. 
00 1,S>-B60. De >21 

-'lll ,0- "0.08 '0" 
-'fA. LE.R ~ }S>-,'OQ.0&-16 ~6 

SILL >l>-ll60 .• ce 192 

.JK lS>-HOO.0&-12 I" 
8EAR I NG BLOCK 'S>-66l0.1 AOO 

.JKl. 'S>-66}0 .• 2 "0' 
AI/CHOR R OCK 'S>-l_l6Q.OS '07 

-'lll }9-ll00 .• 08 olD 
DEAOMA 1}S>-56; 0 -~ 269 

' R pr 22-U21. '-O~ 
WIHE-RO~E OUI~ 42- n ••• 7'OS 

..JI llI[ iN.rNOWtitR • .232S.07 IS} 818 
DO 'j-HU.07 2 820 
DO "-2>25. 01-22' 8ll 

...llIi 'T 4""Hn~ 636 07-1·2 Dll 

n~lrr IT .} 6l6.07 16 016 
DO "-1616.07-22 022 

SPIKE srANOARD WIRE .. 8.88. 0.- 1 
DO '2-8488. 0'5-07 

124 

SIZE 
(ItcHES) 

.X1 2 
loxia 
12-<1, 
lC X.l.O 
l2.<l2 

6< 6 
6Xd 
ox8 

< .. ... 
6X8 

xO 
6X8 
6X8 
6X8 

10XIO 
IUI2 
6XS 
6x8 
Ox 0 
1/ 2 
1/2 
} . 
l/. 
". 
l/' , . 
.I • 
l 8 

S/ 16 

TIMBER ABUTMENTS, 
STEEL SPANS 

PILE ABUTMENT, GENERAL VIEWS, 
GRILLAGE ABUTMENTS BILL OF MATERIALS SHEET 23 

22' MINIMUM 

jet. INAILER CAP 6X8XIS'-0" I 3 W 
NAILER 6X8X6'-0"- r-.DRIFT BOLT lX 16"; 016 MK 196 

~~~m-~,---~~~--.--------~----~I----~r.----------C<r--~--om~~: ~BULKHEAD PLANK 
MK 191 I~ . b< ." .. ' ." ',. '-.. .. , ' " 1 V 4-X 12 X22'-0" MK 

WING PILE MK 300 ----- (: ~: .~ I'~ } r ~I-t-- MK 300 

~RIFT-BOLT ANCHO~~ " ~~t-!-::-4-~'~-;;-"---;! I------jll ::f'> ~-9~ 

COMPANION SHEETS 

TIMBER ABUTMENTS FOR STEEL SPAN 
GENERAL NOTES 

SHEET 
24-

IS4-
ISS SYMBOLS 

TABLE A 
PILE SPAN STEEL TOP OF TREAD 

LOAD LENGTH STRINGER TO BOTTOM 
TONS FEET SIZE CF STRINGER 4= X 12"D~~ .llIil--"'"rlrLc.J 'n I :1.' {I------jl · i 7~ I>- TIMBER W 

CAP 12XI2XI6'-0" :- ,\O;'~"'-... ---- I 11IJ:::::-r==II\r.U~====91:[F."·!js:==::;:==~F=====~S:::=1---jf i y~< MK 300 
MK 286 .. :~.~~" , ~ " I L" " ..:.. L : ' 1 . 7j?b;::' 

o'?~~~""'" -II . I------r' '~1, I·'" i 'r:,' Ie;!}.. II : ; y.-~ 
8 15 16136 2'- 4 

LENGTH 

22'-0" 
16'- 0-
lO'-u" 

5' - ~ 1!2" 
j ,- j,O lI ~ M 

0' - o· 

. '- 9" 6'-0-

5' 0" 
'-9-

6' -0· 
~'-2· 

'5' 6" 
16 1-0. 
6'-0" 
2 ' 0 " 
2 ' -0. 
JI-b-

0' 0" 
1 1-0. 

.22 1-0. 
lO '-O · 

S" 
,0· 
22". 
12" 
10" 
22" 
10" 

7" 

9 
?"A~ .m:1 I:!:I 1 1:::1 n~ '-........ ~6 10 

PILE ABUTMENT 
Uf'4J r 90' MA X: I MUr-' SPAN wE IGHT 

0 ' MA;( IHUH fl LL (PCAAllS) 
Q,.llu.r. f'Y F6M 

}}u --"- 528 
500 
720 I 192 
16 7 
In 

28 
7 
90 

• 
71 

90 .JI. 9. 
6} 

el 
2.0 I 6_ 
120 

eo 
6J 

ISS 
} 

IS 
607 

I} 
0 .72 
2.7 
l .• O 
}.O 16 

12 8 
8 • U • 0."" 

0.143 108 

END VIEW 

COUNTERSINK HEADS OF DRIFT BOLTS IN PILE CAP 

TIMBER PILE ABUTMENT FOR IS' TO 90' SPANS 

WING PILE---1!>.....t 
MK 300 

GR I LLAGE ABUfl.1EIH 
I ~ , rc ~c.' SPAN ' ~O· TO 90' SPAN 

II 

13 

14 

15 

.17 
18 

6' MAXIV,UM Fill l ' MAXIMUM FilL 6' MAX IMuM FIL L I }' MA.( ,r-:U/-j tiLL 
QUANTI n FeM QUAm'ITY F6M QUANTITY f6l< 

~ ~28 } t~l( 6 5'28 
1 III I l}J 

I 9 

• 178 , 18 5 
2 68 Z 60 

2 }8 

7, 

• •• • 67 

I 6A I 6. I 6 .. 
l 96 > 96 S 60 

•• l •• ~ 2.0 
6 100 0 100 

6 2~2 

6 20 • I. 
6 l4 

0' 1 10' 
6 0 

20 l' 
12 0 

12 12 

8 8 8 

• • • 
72 •• 96 

108 SA 108 

QUANrHY f6M 
.. }52 

JI2. 

2 ..!!.Ii. 

• ee 
I 6. 
5 60 
~ ,,40 

6 a2 

0 6 

• 
12 

6 

• 
58 
72 

DRIFT BOLT D 22:-. --1!tt-Hl---f'~_ 

I 
I 

MAXIMUM PILE LOADS , I 
\'_ ...1 

CAP 
SPAN TONS 

MK 286 
FEET PER PI L E 

15' 8 
20' 9 
30' IQ 

BE A RING P I LE----------~~ 

4-0' .I~ 
50' 13 
60' .!-t--
70' -~ 
80' 17 ASSEMBLED VIEW 
90' 18 

!J BEARING-PILE LENGTHS TO BE DETERMINED B~ FIELD CONDITIONS. 
FOR SHALLOWER FILLS THAN THOSE BILLED, REDUCE NUMBER OF 
BULKHEAD PLANKS AS REQUIRED" 

~ CUT TO FIT FOR FILLS LESS THAN 6 FEET 

20 18147 2'- 6 

30 24-174 

4-0 24-187 3 1 -1!" 

50 301108 3 1
- 6a-" 

60 33 1125 3 1 -10 11 

70 331132 3'-10 

80 361150 4 1
- 0 i" 

90 361182 4-' -I 

o 16 



HIGHWAY TIMBER ABUTMENTS, 
STEEL SPANS CLASS SO, SINGLE-LANE GRILLAGE ABUTMENTS, GENERAL VIEWS SHEET 24 

CAP MK 196 

WING POST--....._ """"'''' 
COMPANION SH_EEJS TABLE A 286 

SPAN DIMENSION 
WING POST 

MK 405 DEADMAN 
MK 269 

MK325 OR 
MK 191 

GENERAL NOTES 

SYMBOLS 

SHEETS 
1~4 

155 
23 

(FEET) X 

15' 2'- 4k" 
20' 2'-6*" 
30' 3 6li" 
40 ', J'-I k" 

50' 3 
. 

6 k" 
60 ' 3'- 10 " 

7n ' 3'-,nf 
80' 4'-0,t 

90' 4 1 ..-1. t 

DRIFT- BOLT 022 r"I-tf' ....... "U.. 

'POST MI\ 402 
OR MK 411 

ANCHOR Bl.OO, 

MK 4070R MK410 

ASSEMBLED 

FOR 6' MAXIMUM FILL 

WIRE ROPE 

.___BULKHEAD PLAN K 
. MK 179 

DRI~T-BOLT 022 

BEARING BLOC I'. 
MK400 OR MK 
MK 409 

ANCHOR BLOCK 
MK407 OR MK 410 

BOLT BI8 
OR B20 

ASSEMBLED ViEW 
FOR 3' MAXIMUM FILL 

NAILER MK 321 OR MK404 

RIF'F-BOLT 016 

BULK HEAD PLANK 
MK 179 

BO LTS B20 

SILL TIMBER 
MK 192 AND MK 194 

TIMBER ABUTMENT 

-IIARIES 22'-0" 
SEE TABLE A END Of'STRINGER 2 NORMAL DRIFT BOLltXI S" 016 --. 1-1 ~-------------=:..::...-=------

TOP OFTREAD .. ~ .. _ MK 196 ( 6X8XI6' 0" MKI96 r .... ~ . .. ---"\ ' /~4XI2)( 22~0"""K 179 f- _. _____ _ . _ .. 
.rI'INISHED GRADE 

__ "'" /"/ /' , " I "{ "{ r---r:-r-;1-\~trrF:::::~'=";~"~~~;·=·~:':~T:.:,,~~=.:-J. ~~~~=,:::-.' .. =.~:::I::I::l:l~,L~,,,.,.~ .. ~~~~.=.~ .. =.~.=~~~~n:t:~~:~,~,-'-. rr--L1 3 WIRE SPI KES ~ X 7"PER PLANK I -- - -- --' - _ . ~ 
;t ~r ~ '"R~O EACH NAILER AND WING POST !tDRIFT-BOLT ANCHOd 

MKI96 

016 VARIES SEE 
x TABLE A 

,it ,II · ,..:::::::::: roR SPANS 15'T040' ::=::.-- =-.--=;:==!I+-l04-- .L 
1---+lH="'::::":":"::'::-=--=4-l1+--+-

' 
__ +-IUI-I

L
' -----lilf-l!'+----j: :~~OXIOXI6~0"MK 266 :"F ' TOPOF BEARING PLA~f ' 

X...J " - , t--r---"'!'~;4>~ II ~----"7,·F.-~r--~"l'i:t~" ~---....,., 'f'", ~r __ --::t-, 't, ""--I 12 X 12X 16!...0"MK "86 1 MK 286 
MK266 ~. <;:! - ~ WIRE ROPE EACH POST .. 1----l=:f'~,!!..o'!1---F=.-=D=2=2=-=~t:!R;=±=:::::I!,ht1,=====t.',tiF',~=I--~ .. - FOR SPANS 50"'TO 90' D22 -~~Il'YJ 6XaXS'- 0" MKI91 

J" !;l! - 6 " =~'" - . -Il'~: 'I ' 
DRlfT-BOLT ... X22D22 "i.l 0 , I f- i , , I . .. "-, --k"WIREROPECLIPS _,'~: '. I I ' " " , '" ,~ '---' 1-+----1:, , : :r--- .: - SLOPE 'ITO I 

MK40 ~ =. '. ~f' r NATURAL GROUND ':1 I : N I , c- ! I , "'-........ ", 

,,~iW-'. BOLT~~'gO" ''< 'fr..~;;~" ~ 10XI0 ~;!...;!·; :-- I-r-- L J '-BIB-" L t
J 

9 '" ... , "-8IB-'" .Jr--- - '//,//. --777.77T+-~~B-O-LT-i"'x-;2>707),,7TB20 
6)G8XO'-10" ~ iX1 8" BIB 6;2" ", M';f I'-IO·U' .. MK402 FOR SPA.NS'" 1 OR B20 MINIMUM OR B20 
1-.41'.407 ' _____......- TOENAILWITH "1.), MINM..... 15T040' I 1,---1-2WIRESPIKES!XI0" EACH TOENAIL WITH 4 WIRE 
IOXIOX2~0" MK400 ~--o..lS:;::: .4"W IRESPIKES ." 12XI2X3' IO' " ',' ttlo~K400 ,- MK j192 -

1 
""MK407.. ~ t !;i. ANCHORBL OKTO !.f-"~........;.,,--..:;;SPIKES~XIO·EACH 

~-l ' I liXI O"EACH IOXIOX22-0 -+ , v,ORMK409" ' ANDM'KI94t .,IORMK410'v.; 1;:- .. BEARINGI:ILOC" ~~:tll$~~;~~112!...o""'KI94 
~ ,' , POST MK 269 OR 10 MK 411 FOR SPANS r.ti."---t----'lfH''------'!-H'----,----'Uf-t-l' • ..=;..:..:.:.::.:....=-'!-H--t-"''ft.,.., AND 6X8XS!...0" 

./ DIAMETER LOG 50'TO 90' , ....... ,! NOT MORE THA.N MK 192 
6X8 \(12~0"MK 194AND- ' --'- I" • " " j' • , , " r- 2 WIRE .SPIKES e X 10"PER THREE SILLTI"BfRS -" - - ' - 8" 2110 4 1.4 2'-211

. 2 1-2" 4 1-411 210' 18 . IV' 
6X8 X B'-0"MKI92 SECTION O N It, - SILL ,IMBER TO EACH TO BE SPLICEDATAN 

NOT MORE THAN TWO SILL TIMBERS SPANS IS' TO 4 0 ' , 3:" 0 " a'- o " 8 ' -0" 3:" 0 " BEARING BLOCK BEARING BLOCK 
TO BE SPLICED AT ANY BEARING BLOCK 

SECTION ON ¢. 
SPANS 50'TO 90' 

VARtES 
SEE TABLE A 

0-'«> 

NOT MORE THAN TWO SILL 
TIMBERS TO BE SPLICED AT 
ANY BEARING BLOCK 

DETAIL FOR 6' MA XIMUM FILL 

DRIFT-BOLT 
i:X 16"016 - -

6X8X 4'-9"MK 32 5 
FOR SPANS IS'TO 40' 
6X8X 6'-0" MK 191 
FOR SPMl S SdTO 90' 

NATURAL GROUND DRlfrx~~,L61~NCHOR . 

'~7,7;W27m::o/m~W /;'/./% / . 

\1 :" 0 _" ____ , ___ k-__ . ____ ---'I..:..lc-'O'-·_· ____ ~~ 

ELEVATION 

. 22'-0" 

I DRIFT-BOLT ANc~iciRSpi2';DI2~ --PLANKS 12X12X20~O'MK 179 

CJ \ 6X8X 16:"0" MK 196- q 

BOLTSix 2d'B20-+-....q:l':l'l';l' 

FOR SPANS 15TO <lO aft=:j=:!j:t~:::;::;;:~:rt.~~+.~::~====::14!=~~!i 
BOLT i)( 18" BIB 

'·'L.!...-"!...-"DI- BOLT i X 20"B 20 

6X8X 12'-0" MKI94 AND 

SPANS IS'TO 4 0 ' 

BOLTS ~)( 22" B 22 
FOR SPANS 
50'TO 90' 

DETAILS FOR 3' MAXIMUM FILL 

1'·8" 2' lO" 

3'- 0 " 

4'-4 11 2'-c" 2' 10" 

8'- 0" 6'-
\1'_0 " 

ELEVATION 

3 WIRE SPIKES ~ X 7"PER 
PLANK TO EACH NAILER 
AND W,NG POST 

IOXIO X I6~0"MK266 OR 
12 X I2X 16! 0" MK 286 

2 WIRE SPIKEStXIO"EACH 
ANCHOR BLOCK ,0 BEARING 
BLOCK 

2 WIRE SPIKES iXIO"PER SILL 
TIMBER TO EACH BEAR ING BLOCK 

TIMBER GRILLAGE ABUTMENTS SUPPORTING 15'T090' STEEL STRINGER SPANS 

022 

SECTION ON to 
SPANS SOTO 90' 

NOT MORE THAN THREE 
SILL TIMBERS TO BE SPLICED 
AT ANY BEARING BLOCK 

125 



HIGHWAY 
CLASS 50, SINGLE-LANE 

TOP OF TREAD 

BOLT~X4"M4 

NATURAL GROUND LINE 

SECTION A-A 

8X8X6'-0"I.4K 221 

NAILER CONNECTION TO BEARING PILE 

126 

STEEL ABUTMENTS, 
STEEL SPAN. 

MK 8S01 

, 
I II I 

STEEL PILE AND TIMBER ABUTMENT 
GENERAL VIEWS ' SHEET 25 

COMPANION SHEE TS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
STEEL PILE ABUTMENTS 26 

22'-0" 

16' -0" SHOULDER TO SHOULDER 

6 1-6" 6'" 6" 

r---+-------j-y-- BOLT 016 --~ Jr----+--+- MK 225 

- --tr++I"--t-- MK 2 2 I 

12XI2153 MK6S01 

..L.lr-i=-
WELDED DESIGN 2 ItS 5XlXO'-IOt"MK8S03 f-L--- - ----t----L----------..J 
RIVETED DESIGN 2 pes 12XI2153MK8S08 

MK8501 MK221 

MK 174 

BOLT ~X 10" BIO 

MAXIMUM 
PILE LOADS 

SPAN ~S PER 
PILE 

15:0" II 
20-0· 13 
3d-(j' I:) 
4d·o 16 
Sd-O· 18 
6(j{f 20 
7d-O" 21 
ed·d' 23 
9d-d' 25 

DISTANCE FROM TOP OF TREAD 
TO BOTIOM OF STRINGERS 

SPAN STEEL Imp Of 'TREAC 
LENGTH STRINGER TO BOTTOM 

SIZE OF STRINGER 
15'-0" 16 I 36 2'- 4~-
20:0· 18 I 47 2:6~ ' 
30'-0" 24 I 74 3'-0§ ' 
40'-0· 24 I 87 3'-lr 
50:0 30I 108 3-6!" 
60:0· 33I 125 3'-10" 
70~O" 33I 132 3'-10~' 
80'·0· 36I 150 4'-0~' 
9(j·0· 36I 182 4'-I!" 

TRANSVERSE ELEVATION BOL T B I 0 --Ib:-==Il-~ 

WING PILE MK8501 
NAILER MK 221 

END VIEW 

BEARING PILE --"";::--

ASSEMBLED VIEW 



HIGHWAY STEEL ABUTMENTS, 
STEEL SPANS -CLASS SO, SINGLE-LANE 

14' - 0"iI2X12 I 53) 

I 
4." 3'-II!" 41" 1'-11" I 1'-lli" 41" 3' - 11\" 4.L,,' 1 1 .... 1 - 'I -,- - -,- - " -I - 1" 

_~.:r~_~~~if:~-~=~==~~l=-~~~-~~,~=~-~~~~~F~~~~----===~~~~ 
, :i :n . :: 

~ 
~ 
~ 

• 
~ 

t 

I 

=1 -,m 
• 

TOP FLANGE 

.5~1I .~' .. 5~" 
10' 6'-6" 6'-6 n 5" 

f---2 MK 8508 1-2 PIECES 12 X 12I53 MK 8508- ~ 

4~1I 6 ' -I!" 4711 e'-I~II 4;lu 

r--MK 8508 Ir-MK 8508 MK8S08 ----'::: 

IF 

~ 

6" 
"---MK 8508 6'-6 11 "-MK 8508 6'- 6 11 MK 8508-=::7 6" 

80TTOM FLANGE VIEW 

CAP BEAM MK 8513 
14'- 0" 112 XI2 153) 

41-" 3'-lit" 4*" 1' - lIi" I' - II~ " 4*" 3'-IIr" 4f" 

II 1 It 
wt· it 

c= - =-~~~-=-' <=-~~= F f-='"~~~~~~~ if p= 

~ Ii 

6" 6'-6" 6 '- 6" 6" 

;"--2 t. 5 X ~XO'-Io.n MK8503 2 It"' MK8503---

CAP BEAM MK 8515 

ALL WELDS SHOWN TO BE it" FILLET 
WELDS UNLESS OTHERWISE NOTED. 

~ 

CAP BEAM MK 8 13 CAP BEAM MK 851S 

K 8508 

R-2 .. 

~r 
TWO 15C33 

MK8517 
,9 

-< ~ 

&-

~.J Y ' PILE 12Xl2I53 

f--MK8S 
R=2~' 
-= ... i , 

~ 
M 
i<l 

08 

2 Its 
5XIXO'-loi" 

MK 8503 

RIVETED AND WELDED CONSTRUCTION, FABRICATION OF STEEL 
PILE AND TIMBER ABUTMENT BILL OF MATERIALS 

~MK8S0B LA:] GRINDTO FIT 

END VIEW 

t r-r,-- It MK 8S03 

CUT PILE NOTCH 
t II LARGER THAN 
CAP AND BUTT 
WELD BF. 

dij
. '" = 

O>\l! 
N 

M-~ 
~L 

STIFFENER MK 8508 PILE CAP MK 8504 

fHLL OF MATERIAL FOR ONE ABUHlENT 

' ITEM 
COLUMN DESCRIPl1I ON STOCK HUMBER 

AUERNATE NO 1 W[ LDED DETIHLS 

1 WING PILES 

~ COP BEAM 

} STI FFENERS 47-784~.05 

4 PILE CAP 

ALTERNATE NO 2 RiVETED DETAILS 

WING PILES I 

• CAP SEAM 

7 ST I FFENERS 

8 PI LE CAP 48-)7~0-15 l4 

LUMBE~, SOFT WOOD 

0 NA I LERS '9- 66 6.08 

0 NA I.LER CAP H-6616.08 

11 BULKHEAD TIMBERS H-"40.12-12 

STEEL HAHDWAWE, BLACK 

12 BOLTS WITH NUTS ~ND IWJ WASI£RS "-2325.07-1 
13 AIOW BOLTS WII'H IfJTS lW IWJ >IafH5 4)-2219 .08-04 
14 DR I Fr BOLTS WITH WASHERS 4'-1636.07-16 

MARK 

8~01 

8515 

8St} 

8504 

6501 

851) 

6506 

8517 

I 22 

225 

I 174 

B10 

M4 

016 

RIVETED CONNECTION DETAIL 
PILE TO CAP BEAM 

WELDED CONNECTION DETAIL 
PILE TO CAP BEAM 

~ 

16 

WI RE SP I KES 42-8488. 0}5-0 7 

HI'vUS .)-6H'.08-25 

17 RiVETS '. 4'- 6353.08 

18 WELD I NG ROO 46-)772 .2-7 

-.!J TOTAL WE I GHT 

. 920303 0 - 50 - 17 

SHEET 26 
COMPANION SHEETS , 

GENERAL NOTES 
SYMBOLS 

SHEET 
154 
ISS 
2S STEEL PILE ABUTMENTS 

SIZE 

12X12 I ~} 

1U12 I 5} 

PL ~ X 1/2 

12X12 I 5} 

12X1l I 5) 

12X12 I 5} 

112"12X12 I ~, 

15 [ ll.9 

6 X 8 

8 X 8 

4 X 12 

) 14 

7/8 

}/4 

5/16 

7/8 

71. 

\11< 

1
211 M 

~I-t+-.. 
M'f--t+--+ 
M,,-++-_ .. 

PILE CAP MK 8517 

FEET 
!EIGHT lUGTH c;uAN1ln IO\Rl 

I-£ASlIl£ EACH 

15'-0· 2 7>~ 

lij '-0· 1 742 

10 7/ 8' 6 8 

1 1 -1- } 2P 

15'-0· 2 7~5 

1,,'-0· 1 742 

o 718' 6 

0'-9' 6 ~6 

6 1 -0. 5 ~ 160 I 120 

l~ 1- O. 1 75 260 

12'-0' 12 ~76 I 180 

0' 0 .lJ 35 

4' 8 ..u 12 

16' ) .u 6 

7' 90 .u 15 

2 1/2' 12 .61. 
, ,.' .2 ." .LJ 

127 



HIGHWAY 
CLASS 50, SINGLE-LANE 

z« 
o - w 
(/) --1 
Z III 
W« 
::;; I-

ow 
W 

>- 111 

TOP Of ROADWAY 

WASHER---+~~~~ 

ANCHOR BOLT DETAIL 

CONCRETE ABUTMENTS, 
STEEL SPANS GENERAL VIEWS 

o BOLT B 16 -, It ROADWAY 
- .-,!.. r-I. J 

~ 5'1- =-.&1- tt t t t tit 
I 

I1l <0 
I 

" 
........:::..----;'L}-+___+_~ A NC H 0 R BO L T 1r:§~~4U 2'-2 11 12 '-2 11 4'-4 11 IL 61 

BI6 3'-0" 16'-0" 

22 1 -0" 

16'-0" 

I I 
I , 

do '" 

AW"·HOR BOLTS t X 16'1' BI6 

3'-0 11 

16'-Ofl I ~,-o" I : ' , ' 22'-0" 

ELEVATION 

I 

SHEET 27 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

BEARING PLATES 

SECTION 

SHEET 
154 
155 

132 

ABUTMENT, 6'- O· MAX IMUM FILL 

128 

I:~~ 
~ TYPICAL 

2 4 BOLT BI6 ---.J t ROADWAY 

1 1\ 
~ H ++ 1 '-+ + + ... 
'" 

i 

'-6 ' 4'- 411 12'-2,,12'-2' 4'-4" '-6! 
13'-0" I (, ' .!.O" 

I 22'-0" 

PLAN 
16'-0"-' --

3 '-0" 

ANCHOR BOLT 

X DIMENSION 
SEE TABl A 

A---7"~~",*"'---.AN C HO R BOLT B 16 

ASSEMBLED VIEW 

END OF STRINGER FOR 

t,~:~.~~:~I~: 
II_b'l 
U(l~~~~Y NATURAL GROUND 

----~~~-·~~~=J=!IW 

o 

3'-0" MAXIMUM fill 

I 

10 L-_+-___________ -+_-IlX 16 " BI6 

•

3:'-0", 1, 16'-0" ,13'-0~' 
EXCAVATE IN FRONT Of 
ABUTMENT AS REQUIRED 

. _ 22'-0" 

ELEVATION 
ABUTMENT, 3'-0" MAXIMUM 

SECTION 

FILL 

TABLE A - DIMENSIONS AND BILL OF MATERIALS 

ANCHOR BOLTS WITH CONCRETE SQUARE NUT AND TWO 
SPAN X Y WASHERS % X16" BI6 6' 3' 
FEET STOCK NO 43-2325.07-16 MAXIMUM MAXIMUM 

FILL FILL 
QUANTITY 'fJl~~H,ACH CU YDS CU YDS 

15 2'- 4~ " 2'-6%11 8 3 . 5 20.8 14 .0 
20 2'- 6 7." 2' -8*" 8 3 . 5 2n . 5 13 . 8 
30 3'- of' 3'-2%" 8 3.5 19 . 7 13.1 
40 3'- I!II 3'-3 " 8 3 .5 19. 7 13. I 
50 3'-6f' 3'-e! " 8 3 . 5 18 .9 12.5 
60 3'-10" 3'-11 ~ I' 8 3 .5 18.4 12 . I 
70 3'-IO~" 4'-0 11 8 3.5 IB.4 12 . 1 
80 41-0~1I 4'-2%11 8 3.5 lB. I 11 . 8 
90 4'- I g." 41-3~" B 3 .5 IB.O 11 .7 

BEARING PLATES (SHEET 132) 
12 xi X 1'- 3" MK 3500 
FOUR REQUIR'ED FOR EACH ABUTMENT 
STOCK NO 47-7B44 .08 



HIGHWAY 
CLASS SO, SINGLE-LANE 

, 4-411 

I , 
L.c l 

TIMBER PILE BENTS, 
TIMBER SPANS 

BOLT IXIB" EI8 

HEIGHT SIZE LENGTH MARK 

10~d'TO 20"0· 158 
12~ d' 4X8 

::,: g. TO 4 x8 22~ 0" 159 

TYPICAL 4-PILE TRANSVERSE BENT 10'· O· TO IS'·O· 

00 

STEEL HI\/UOARE BLAC.< 
MACH I/IE EO!.r wiTH s:)Ul\RE 

IliT 00 TWO WASlIERS 

00 

2 ORIFT EO!.T 

B Of MllTEJlIA15 RJI ~E PANEL OF l CU:mOOI/llll BRAeI/-«; OR STRJTS (V IEW5 ON 5HE[T 2 9 ) 

I/E IGHl" II 17' 10 2O '~. 

SP~ II IS' S'AN II 13 ' !:PAN II 

BENTS UP TO 16 FEET HIGH, 
BRACING, GENERAL VIEWS BILL OF MATERIALS SHEET 28 

b 
-01 

4'-4" 

PILE CAP 12 X 12 X 16!0" MK 286 

4'-4" 

i II 
i . il 

I 4'.4" 

DRIFT BOLT .t X 22· ClZ2 

~~~~!t?;w---f-~-"----~-'-'4--" ·--~.LJ...llIL........l''-! I I i I I 
I I 
\.~(: :, 

I I I I 
I I I I I I 

1 • ./" .. :.1 t .A:) 1 ....... :1 

TYpICAL 4 -- PI LE TRANSVERSE BENT 1'·0· TO g'·O· 

Sn:x:K I() 

3H6}() .12-16 

3~66}() . 1 2-18 

3~3311O . 06-22 

3~3311O.06-

3~3311O . 06-18 57 8 ' -{) - 80 

3~3311O . 06- 6 55 16'-{)" 160 

j~jjllO . 06- 2 54 4 X 8 2' -{) " 

4r2325 . 1-18 (18 18" 5.1 

4r 2325.1-2 E20 20 " 5.6 

4r 2325. 1-24 E24 24- 6 . 5 

4}-1636. 07-22 E22 22" 2. 8 

21' TO 25' 

11 ' SPI)J~ l~ ' SPAN II 13' SPAN II II 'S'AN IS' ""'01' II 
7.' m ,.' 

j' S'AN II II 'S'AII 

COMPANION SHEETS 

d~ 85 

128 

24 20 

8 

CIHE 3'AN WI TH snurs ~l y 

15' S'AII II 13'S'AN "1 

GENERAL NOTES 
SYMBOLS 
BENTS 171028 FEET HIGH 

85 

8 

20 

II ' S'AN 

SHEET 
154 
155 
29 

LINE Il£5:R I PTI~ SJOCI( I() NIIRK 
S IZE 

UN l r .I~I Q.JANr I~ Q.JAllTlnj Q.JAlHI nj Q.JAlHI ~ Q.JANr1T1 Q.JANTI~ (I ICHES) lEJlOTI I o£ lGHr Alln rr FB>t FB>t FB>t Q.JAlHITY FB>t FB·I FB>t Q.JAN rl rr FB>t FB>t Q.JAlHITY FB>t Q.JANr ITY FB>t FB~ Q.!ANrITY FB>t LI NE 

(f\:)Jt()S) 
W4 £R &lFT \oUlJ 

I STIUT5 OR BRACE }~j311O. 06-22 159 4 X 8 22'-{)" 220 2 117 · I 

2 00 3~334O .06-2 158 4 X 8 2O ' -{)" 200 2 107 4 213 2 107 2 10 7 2 

., 00 3~3311O.0&- 18 157 4 X 8 18'~· 180 4 192 2 96 2 96 4 192 2 96 2 96 2 96 2 96 2 96 } 

" m ",. "40 . J6-" 1 5~ 4 X 8 6'-C· 60 4 171 2 85 2 85 2 85 2 85 2 8 5 2 85 4 

, m ", "lOll n", . 155 4 X 8 ij ' -o- 40 4 ISO 2 75 , 
" 2 75 S 

< m ,~, 110.06- I Sj 4 X 8 O'-{)" 00 4 07 8 21j 4 107 • " 107 ln7 6 

7 00 3~ 3340 . 06-08 152 4 X 8 8':0- 80 4 8 5 8 171 8 171 4 85 8 HI 4 85 4 8 5 7 

--" I SCAB 3~3228 . 08 '24 , x 8 }'-iI" 8 4 19 4 19 4 19 4 19 4 19 4 19 . 10 4 '9 4 9 8 

0 m 3~3228 . 08 81 2 X 8 6'-0- }() 4 32 4 32 4 32 4 32 4 32 4 32 4 32 4 32 4 32 9 

STEEL HARloIAA£ 8LACK 
MACH I NE EO!. T wiTH s:)Ul\R£ 

10 IfJr A/() TWO WASll£RS 4}-2}25 . 1-104 EIO I 10" 3, 1l5 20 20 20 20 20 20 20 20 20 10 

00 4}-2325 . 1.2 E20 I 20" 5.51 32 }2 32 32 32 32 }2 32 32 II 

12 00 4}-2}25.1-24 E2 4 I . 24" 6, 48 4 4 q q q 4 q q q q q q 12 

129 



HIGHWAY 
CLASS SO, SINGLE-LANE 

TIMBER PILE BENTS, 
TIMBER SPANS ~ENTS, 17 TO 28 FEET HIGH, GENERAL VIEWS SHEET 29 

j> 
0 
N 

~ 
:::l t ::E 
X 
« 
::E 

b 
-I!: 

::E 
:::l 
2 
Z 
i 

130 

LENGTH OF LONGITUDINAL 4 X 8 BRACING 

HEGHT 

IT-O" 
TO 20-6' 

21'0" 
TO 25LO" 

26'-0" 
TO 2fJ-d' 

DIAGRAM SHOWING LONGITUDINAL BRACING 
TRESTLES OVER 17 FEET HIGH ALL HAVE LONGITUDINAL BRACING IN EVERY THIRD SPAN . 
STRUTS ARE CARRIED TO BANK AND FASTENED TO PILE NEAR GROUND LINE 

BILL OF MATER! ALS ON SHEET 28 

II 

NOTE 
REOUIRED PILE BEARING 
CAPACITY IS TONS PER PILE. 

TRANSVERSE 
BRACING 
4XS X 20'-0" MK 158 

SASH BRACING 
2- 4X8X 16'-0" 
MK 156 

TRANSVERSE 
BRACING 

'Q -, 

9. 
g: -! 

2 
:::l 
~ 
X 
« 
:l'O 

"0 
~ 

~ 
:::l 

~ 
~ 
:l'O 

4 X S X 12LO"MK 154 

,'--!---i---!c--BOLT I X 24" E 24 

TYPICAL 4 - ~IL~ 
TRANSVERSE BENT 17-0' TO 20'-6

N 

CD 
x 
<t 

® 

TYPICAL 4-PILE 
TRANSVERSE BENT 21'-0" TO 

TABLE A 
15'-0" SPAN 13'-0" SPAN IILO SPAN 

LENGTH MARK LENGTH MARK LENGTH MARK 

18'-0" 157 16'-0" 156 14'-0" 155 

20'-d' 15S IfJ-O" 157 IsLd' 157 

22--if 159 2d-o" 158 IfJ-d' 157 

BOLT IX 18" EIS 

2 
CD 
t\J 

"0 TRANSVERSE _T 
BRACING ~ Q 

4 xsx2d-d'MK 158 i 
SASH SRACING X 
2- 4 X S X 16'-0" « 
MK 156 ~ 
BOLTS 
IX20"E20 

BOLTS I X 24"E 24 

'0 

-t: 
2 
:::l 
::E 
Z 
i 

HEIGHT SIZE LENGTH MARK 
21'-0" 

4X8 IS1O" 157 TO '25-0" 

26Lo" 
4XS 2d-0" 15S 

TO 2fJ-(j' 

TABLE B COMPANION SHEETS 

15LO" SPAN 13'-0" SPAN IILO" SPAN SHEET 
_£NGTH 

e!.o" 

10'-0" 

Id- O· 

I I 

MARK LENGTH MARK LENGTH MARK 

152 fJ-o" 152 8~O" 152 

153 10'-0· 153 aLe" 152 

153 10'-0" 153 10'-0· 153 

GENERAL NOTES 154 
SYMBOLS 155 
TIMBER PILE BENTS FOR TIMBER SPANS 2B 

OL TS I X 2d' E 20 

LONGITUDINAL BRACING 
SPAN SIZE LENGTH MARK 
15'-0" 4X8 10LO" 153 
13'-0" 4X8 8'-0" 152 
IILO" 4XS a!. 0" 152 

LONGITUDINAL BRACING 
SPAN SIZE LENGTH MARK 

4 X 8 20'-0" 158 
4 )( 8 IS'-o" 157 
4 X S 16LO" 156 

' BOLTS IX24" E 24 

'-tlilttttill---BRACING 4 X8 
SEE TABLE ' B 

r-Il+WHI+---BRACING 4X8 
SEE TABLE A 

TYPICAL LONGITUDINAL BRACING 
FOR BENTS 17!.0" TO 28!.0" 



HIGHWAY TIMBER PILE PIERS, 
STEEL SPANS CLASS 50, SINGLE-LANE 

TABLE A 

a: II) 
Wz -ID« ~ ~a. 
-II) 

(/) 

0 
N 

-
0 
<'l 

II) (, 
z .. 
« a. 
II) 

.J " W (/) 

W 
I-
II) 

0 
<D 

" r-

(, 
CO 

I 

I : 
I 
I 
I 

BLOC KING FOR UNE QUAL SPAN S 
BEARING P L ATE 12X -a- X I ' - 3" 

ORBEL 8 X 12 X 5'-0 " M K 45 2 

CAP 12 X 12 X 16 '- 0 " M K 2 86 

DRIFT BOLT i X 22 " 02 2 
L I!++-!CJII--------L----1IH-l'H- - STRuT 3 X 8 X 6' - 0 " M K III 

I 

I 
I 

I I 

I I 
I I 

r,-, ,) -r) 4 ' -411 i::e 4 ' - 4 " 
:,tJ 

4 ' -4 " 
I t I 

SECTION A-A FOR PIERS I'TOG' HIGH 

HEIGHT OF BLO CKI NG A ND LENGTH OF f 
ANCHOR BOLTS FOR UNEQUAL ADJACENT SPANS 

ADJACENT SPA N S 

90' 80 ' 70' 60' 50' 40 ' 30 ' 

DIMENSION )( 5'-2:f' 5 1-1 i-" 4 ' -11 11 4-'- IOi 41-7~' 4'-2" 41 -1 ~' 

DIMENSION Y 2'-4- t " 2 '-3 f 2'-111 2' -O f ' 1 '-9~" 1'- 4,." 1' - 3;" 

BOLT LENGTH 42 11 42" 3B" 38" 36 11 30" 30" 

X , 5'-2;f' s '-l i" 4'- 11 " 4 ' - IOt 4-'-7 f 4' - 2 11 4!-l i" 

Y !I -s f 1'-8" 11 -5*" p-S ·r 1'- 2 11 O'-Sf O'-B" 

DO 36" 36" 3 2" 32" 3 0 " 2 4 11 2 411 

)( 5 '- 2 ';" 5' - 1f' 4' - 11 11 4-'-10 ~ 4 1-7;" 4 '- 2 11 4-' -I ~" 

Y 1'-61" 1' - 6" 1'-3f' 11-3 i " 11 -0 " O'- 6f 0'-6" 

DO 34" 34" 30" 30 11 28 11 22" 22 11 

X 5 '-2 i:" 5'- 1~" 4' - 11 " 4'-IO f 4'- 7f' 04. '-2" 

Y I'-of' 11 - 011 O ' -9~' O'-9 i" 0'-6 11 0'-0*' 

DO 2811 28 " 2411 2411 22" 16" 

X 5'-2f' 5'-lt 4'-11" 4-'-IO f 41 -7~" 

Y :'-0*11 O'-II~" O'-g ll 0 '-8f 0 ' -5f 

DO 28" 28" 24" 24" 22 11 

X 5 '- 2 f' 5 '- 1i" 4' - 11" 4'-10 t" 

Y 0 '- 6 f 0'-611 O'-3.¥ 0 1-3 *11 

DO 22" 22" 16 " 18" 

X 5'-2*" S'-I ~" 4 '- 11 " 

Y 3 " 
0'-3" 0'- 2 f ol-of 

DO 20" 18" 16" 
X 5'-2 .{ 5'- 1i" 

Y Q' - 3 i!' 3' 
0 '-2:;: 

DO 20 " 18 11 

DIMENSION X 5'-2 ~" 

DIMENSION Y ol-of 
BOLT LENGTH 16 " 

20' 15' 

3 '-7:i" 3' -5,*' 

0' - 9 *" OI-7~" BOTTOM OF 
2 4 11 22 " 

3'-7f' 

0 '-2 11 

18 11 

PIERS UP TO 13 FEET HIGH, GENERAL VIEWS, 
BLOCKING FOR STRINGERS OF DIFFERENT DEPTHS, DIMENSIONS SHEET 30 

·. =--1I=:J~------~ 
:: : : : : 

COMPANION SHEETS 
SH EEr 

B ILL OF MAI ERIAL S 3 1 
GE NERAL NO T ES 154 
SYM BOL S 155 

TABL E A 

BOL T I X 18 " E 18 ---1-4. 

o 
I 

<D 

'--l1H--+;;!I--- STRU T 3 X 8 X 6 '-0" MK III 

REQUIRED PILE CAPAC ITY 
TOTAL LENGTH OF 

30 ' 4-0' 60' 
WO ADJACENT SPAN S 
REQUIRE D C APAC ITY 
TO NS PER PILE 10 10 12 

80 ' 100 ' 120' 140' 160' 18 0' 

13 14 15 16 17 18 

LONGITUPINAL ELEVATION I' TO 6 ~ HIGH 

[fj 

II 
: I 

R' 
-;r- -- -,,-O- -, -- l r- -- ,...-·-,r- -'.-----l ' : . • _J _ • ...J . _ _ I -' , _ ___ U ._ • .J L __ 

90' MAX IMUM 15 ' MIN IM UM PA N 

t- ··=ji -··1FT = jF=< 
e-. -=--= .. ~ = -~~~~ 

- -- - 1 
.L 

'-==~B=0~L~T~t~>· ~X~I~6'~' B~I~6::~;:;~~=it::---4y~-,---,,-,- - )- \ DIME NSI ON SEE --rASh A ~~ 1 
BOLT I X 18"E 1 81-----=H~ BL OCKING FOR UNEQUAL 

1'x1r ..... _--+--OO"'~ S PA NS 

MK287 LE NGTH OF f SOLT 

DRIFT BOLT iX22" 022 STRUT 3X 8 X 6' - 0 " MK III 

AP 12 X I2 X I8'-0" J SEE TABLE A FOR VARIABLE 

'------fttt--Hllt-----".£-~_lIt_+ttII-t- STRUT .o X 8 X 6 '-0" MK II I BOLT I X 20"E20 

/ _--IIttt-i-ttiH-- BOLT I X 20" E20 i2
1 

BRAC E 3 X 8 X 8' - 0 " MK 112 

:1 

/: ,,/./: 

: I ; 1 : : I : ! I : 
l_ tC :

J ~--.'j - ) L-t' -:! _ A" ~--f -J ~ 4 ' -4 11 __ 4.' - 411 _ _ ~~ 

SECTION B-B FOR PIERS 7' TO 13' HIGH 

RACE 4 X 8 
PIER 

HEIGHT LENGTH 

7 ' TO 10 ' 18'-0 " 
II ' TO 13' 20' - 0" 158 

I X20 " E20 

::; ' 
=>1 
~ : 

.BOL T I X 20" E20 
~---El~'-'r"'":S T RU T 3 X 8 X 6 '-0 " M K III 

%'//~% :.r. /'( " % 

: I : 

4 '- 0 " 
I--j : 

LONGITUDINAL SECTION 7' TOl3' HIGH 
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HIGHWAY 
CLASS 50, SINGLE-~ANE 

FOR DIMENSION 
SEE TABLE A 

132 

ADD CORBELS 
FOR 15' AND 
20' STEEL 
SPANS ONLY 

LI NE 

1 
, 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

TIMBER PILE PIERS, 
STEEL AND TIMBER SPANS 

PIERS UP TO 13 FEET HIGH, BLOCKING 
FOR STRINGERS OF DIFFERENT DEPTHS 

c-------,-'=:J ~------~ --------11 i i -------- · 

_ L~L_~~:~~:J..q hjC=:jC=:JL=:J 

TIMBER STRINGER 

c; __ ~:-i R~ I=~ :r:: TOP OF 

: 00 STRINGER 

STEEL STRINGER I I --- - -~~ 
>- DIMENSION 

BOLT i X 16" B 16 SEE TABLE A 
i" BOLT R 

AP 

TRANSVERSE SECTION LONGITUDINAL ELEVATION 

SPECIAL BLOCKING AT JUNCTION OF STEEL AND TIMBER SPANS 

ILL OF TER A S FOR ONE PIER MIl I L 

UN I T P I Ek HEI GHT 
S IZE 

OESC R I PT ION STOCK NUMBER MARK (I NCHES) LENG TH WEIGH 1 ' TO 6' 7' TO LO' 11 ' Til u' 
(PWCS) 

QU~NT lTV FBM QUANT I n FBM QUANTI TY FBM LI NE 

TIMBER PILE 8 8 B 1 

P I.LE CAP }9-66}0.lZ-16 Z86 II • l Z 16 ' - 0 ' 810 2 }8 4 2 

DO '.- 66} 0.lZ- 18 Z87 12 x _ _ 12 18' - O' 720 2 4}2 2 4}2 , 
CORBE L }9- 661 6. 12 452 8 X 12 5' -0 ' 150 8 } 20 d }ZO 8 J 20 4 

TRANS. ERS E BRACE }9 - "40.08-18 157 4 X 8 18 ' -0· 180 .. 1~ 2 5 

DO ,.- } }40. 08- 2 158 4 X 8 20' - 0' 20 0 • lU 6 

LONG iTUO INAL BRACE J'- }j}0. 08- 08 11 2 } X 8 8' - 0' 60 4 64 " 6" 7 

STNUT J~- }}} O. CO 111 } X 8 6 ' -0 ' 45 " 48 6 72 c 72 a 
S TEEL HA RDWAR E, BLACK 

I'AGH I NE E~)L T " I TH SlOANE 
t<uT IU() TWJ II\SI ERS 43- 2J 25.1 - n E22 1 ZZ' 601 8 0 9 

00 43- 2}25_1-2 E20 1 ZO' 5. 6 16 . 0 4Co 10 

DO 4}- 2} Z5 . 1-1 8 E1 8 1 18 ' 5. 2 8 16 16 11 

DO 4}-23 25 . 07-1 6 B1 6 J / 4 16 ' 2 . 6 16 16 16 12 

ORItT Bu LT 4}- ,,~& . 0 7- 22 0 22 } / 4 22' 3 . 0 16 16 16 . tJ 
BEAR "'~ PLATE &l7-7 6~" .O8 Pl 12 X 7/0 1 ' }. 45 a 0 8 14 

BILL OF MATERIALS 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

SHEET 31 

TIMBER PILE PIERS FOR STEEL SPANS 

SHEET 
154 
155 
30 

ROADWAY 

TABLE A 

STEEL DIMENSION BOLT 
SPAN Y R 

15' 0'-7~ " 22" 
20' Q'-9 !" 24" 
30' 1'-3i" 30" 
40' 1'-4 11 30" 
50' 1'-9£11 36" 
60' 2'-0~· 3S" 
70' 2'-1" 3S" 
SO' 2'-3 i " 42" 
90' 2'-4* " 42" 

ILL Of TER I ALS FOR ANCHOR BOL T~ MA -
3/ 4 · ANCHOR BOL T ~ I TH SQUARE NUT AND T~ WASHERS 
fOR REOU I RED LENGTH SEE T.o.alE A 
FOUR REQU I REO AT EACH SUPPORT FOR EAOI TI~ 9l~ 
EIGHT REQUIRED AT (POi s.PPCRT Fm E.rOi 5T[El sPlIN 

BOLT LENGTH STOCK NUMBER 

6' £13-23 25.01-166 

8' 113-2J 25.01- 18) 

2O' &&3- 2 325.07-2 

22' 143-232 5.07-22 3 

Z4' 4 3- 232 5.07-24 

28 ' 43-2)2 5 . 0 1-2ti 

,0' &&3-2)25 . 07-,OS 

", .}-2}25.01-}2 

}4' 4'-2'25 . 07-'Q6 

36' tU-B2 5. 07-366 

38' q}-2.525.07-386 

. Z' 43-2}2', 0 7-q2~ 

BEI\RHG PLATE 12 X 7/8 X 1'-31 *- P3~O (S lEET 132) 
STR..C1\JRAL sTEEL fOUR RD),JIR£D ~ EOOI Sl££L ~AN 

'J ARIABlE BLOCIUI,G 121 WIDE X 16' - 0 · lO I~G OF 
DEPTHS REQUI REO AS SIiOWI~ BY' DH4ENS IOH Y 



HIGHWAY 
CLASS 50, SINGLE-LANE 

STEEL PILE BENTS AND PIERS, 
STEEL SPANS 

COMBINED LENGTH OF TWO SPAN S 

ON COMMON SUPPORT = I MAXIMUM = 100 FEET 

DIAGRAM A 

RIVETED CONSTRUCTION, BENTS AND PIERS 
UP TO 20 FEET HIGH, GENERAL VIEWS 

COMBINED LENGTH OF TWO 

ON COMMON SUPP ORT =IOO' -O" TO 180 '-0" 

DIAGRAM B 

COMPANION SHEETS 

BILL OF MATERIALS 

FABRICATION DETAILS 
GENERAL NOTES 
SYMBOLS 

SHEET 32 

SHEET 
33 

150 
154 
155 

SHOWING HEIGHT AND SPAN LIMITATIONS 
PILE BENT 

SHOWING HEIGHT AND SPAN LIMITATIONS II!.IOX~XI '· 7 " P2 -c-++I-------..--+<f+-----t-t-~H4------.. ,J 
'1 

TOP Of TREAD 

VARIES SEE 
TABLE C 

13'-0" 

TRANSVERSE ELEVATION 

TABLE A 

::::! 
:::> 
~ 
X 
< 
::::! 
'0 
. ' 

BENT 
HEIGHT 

20"0" 
18~0" 

16 ! 0" 

14~ O " 

12~0" 

IO!O" 
8 !. O" 

I/) 
I/) 
W 
...J 

z 
w 
:I: 
?; 

TRANSVERSE 
BRACE 

MK 6930 
MK 6931 
MK 8932 

MK 8933 
MK 8934 
MK 6935 
MK 8936 

MK 6904 

, , 
,I II 

..il.¥ 

I2XI2 1 53 

1'<J"MK8905 

12 XI21 53 

CAP 

MK 6906 

/ 

SECTION A-A 

THREE-PILE BENT 

MAXIMUM 
PILE LOAD 

TOTAL TONS 
LOADED PER 
LENGTH PILE 

30' 0" 16 
40'-0" 19 
50-0" 21 
60'-0" 24 
70'-0" 26 
60'-0" 29 
90-0" 32 
100'- 0 " 34 

I I" 

~ - . 

ASSEMBLED 
VIEW 

PILE PIER 

TABLE C 
DISTANCE fROM TOP OF TREAD TO 801' MAXIMUM 
TOM Of STRINGERS fOR VARIOUS SPANS PILE 

STEEL TOP Of TREAD TOTAL 
SPAN STRINGER TO BOTTOM LOADED 

SIZE OF STRINGER LENGTH 

15'-0 16 I 3 6 2'-4 -k ' 11O! 0" 

20'-0' 16 1 47 2'- 6 i" J20~O" 
30'-0' 24 I 74 3'- 0 i" 130~0" 
40'-0' 24 1 67 3'- I .!. " 1 4~0" 
50'- 0" • 30 I 106 3 '- 6 !" ISO~O" 
60'- 0" 331 125 3 ~ 10 " 160"0" 
70'- 0" 33 I 132 3 ~ 10 i " 170"0" 
80'- 0 " 36 I 150 4 C 0 i " 180~0" 

90'0" 36 I 182 4 '- I i " 

CAP BEAM - -.-------", 

LONG I TUDINAL 1--~""'+++l-1fI-H-fH 
BRACE 

TRANSVERSE 
BRACE 

TRANSVERSE f-tt-Hh\-\+tW/ 
BRACE 

TRANSVERSE 
SPLI CE PLATE 

LOAD 

TONS 
PER 
PILE 

23 

24 
25 
26 
26 
29 

30 
32 

LONGITUDINALt--tH'If-+t-Hrl-Hl-~_ ~ 
CONNECTORS 

{
TR ANSVERSE 

STR UT 
TRANSVERSE 

t---HHt-J/ 
STRUT . 

LONG I TUDI NALf-L-__ L-_---" 
STRUT 

ASSEMBLED 
VIEW 

TABLE B 
PIER TRANSVERSE 
HEIGHT BRACE 

2o!O" MK 8937 
16'· 0" MK 8938 
16 ~O" MK 6939 
14 ~ 0" MK 6940 
12~ O" MK 6941 
10'-0"~" MK 6942 
8~O" -

, 

SECTI ON B-B 

TOP PLAN 

VARIES 
TABLE 

TRANSVERSE ELE VATI ON 

SIX- PILE PIER 

I/) 
I/) 
!oJ 
...J 

133 



HIGHWAY 
CLASS SO, SINGLE-LANE 

STEEL PILE BENTS AND PIERS, 
STEEL SPANS 

ILL OF foIATER S FOR ONE R IVETED STEEL PILE BENT UR PIER IAL 

DESCR I PT ION 20' 18 ' 

USE SIZE 
UNfi 

LINE STOCK NUMBER MARK ( INCHES) LEI~GHI WEIGHT OlWITITY QUANTITY 
(fW>£lS) 

CAP BEAM 4S-2900.16-058 8903 16 I 58 6'-5" 372 

2 00 48-3790.15-}' 890. 15 ( H.9 14' -6" 492 2 2 

3 lliAPIlRAG~ 8905 12X12 I 5} 1 '-0" 5} 2 2 

• 00 48-2900 .16-058 8901 16 I 58 2'-11 5/8' 172 

DC 48-2900.16- 058 8902 16 I 58 Y-1O j/q" 226 

6 STRUTS AND BRACES 48-2550 .4 035 8906 14 X } X 5/ 16 14' - 0· 101 2 2 

7 0(; 48-2550 . 4-035 8918 L4 X } X 5/16 4'-I I / S" 30 

8 DL 48-2550.4-035 891' L4 X } X 5/16 2'-So 1, ,,· 20 

9 Du 48-2550 •• 035 tl~ ,HI L4 X , X 5, 16 li'-l" 152 2 

0 DC. 48-2550.4-035 893 1 L4 X 3 X 5116 1~'-8 · 142 2 

DC 48- 2550 . 4-035 8\032 L4 X 3 X 5/ 16 18' -3 " 13 2 

12 DC. 48-2550.4-035 11933 L4 X 3 X 5116 17'-1" 123 

13 DC 48- 255C.4-035 61034 l4)(jX 5/ 16 16'- G" 115 

14 00 ~B-2550. £t-Oj5 8935 l .. X j X '/ 16 15'- Z" 109 . DC "8- 2550.4-035 81036 l4 X .5 X ; , 16 14'-6" 105 

16 DO 48- 2550. 4-0}5 8937 LJ~ X j ]I. ,d6 10'-4 " 74 

17 00 48-2550.4-035 8938 lij X j X 5/ H; 9' -8" 70 

18 00 48-2550.4-035 8939 L4 X 3 X 51 16 g'-O· 65 

9 DO 48-2550.4-035 8940 L4 X3X5I16 8' - 3' 60 

0 DO 48-2550.4-035 8941 l4X')(5/16 7'-8 " 55 

DO 48-2550.4-035 8942 l4 X,xsi16 7 ' -2 " 52 

72 DO 48-2550.4-035 8943 l4 X } X 5/ 16 6'-7" 48 

" CONNECTOR 48- 2900.16-058 8920 1/2 16 I 58 l' -61 / 2 45 

JU 00 48-2900.16-058 8921 1/ 2 16 I 58 0' - 10 118" '" 
" 00 48-2\000.16-058 8922 112 16 I 58 0'-"'/"" 2 1 

26 DO 48-2900.16- 058 8923 1/ 2 16 I 58 0'-6" 15 

27 DO 47-78".04 8926 PL 11 X 3/8 3'- )" 38 

nn 4.->550 . 4-035 Al L4X,X5/ 16 1~ 7 

7Q BEAI( IIIG PATE 47-7644.07 PI PL 18 X 3 / 4 1 '-7" 7J 4 4 

30 OG 47-7844.07 P2 PL 10 X ,/~ 1' - 7- 40 

3 RiVET 43-6H}.08-2 7/8 2 ' .53 

" DO .3-6353 .08-23 7, 8 2 11 ~ . .H }2 32 

" DO .3- 6353. 08-25 7/8 2 1/,," .61 80 8e 

}4 00 43-63B.08-} 7/ 8 }' .70 16 I. 

35 PI LE 12 X III 53 3 3 

134 

STEEL 

16 ' 

QUANTITY 

2 

;( 

2 

2 

4 

3 2 

eo 
1 6 

3 

RIVETED CONSTRUCTION, 
BENTS AND PIERS UP TO 20 FEET HIGH BILL OF MATERIALS SHEET 33 

PILE BEIH HEIGHT S TE(L 

14 ' 12 ' 10' 8 ' UNDER 8' 20 I 18' 16' 

QUANTITY QUANTITY p.w.rITY QUANTITY QUANT ITY QUAHTI TY QUANTI TY QlIAHTITY 

4 4 4 

2 2 2 2 2 

2 2 2 2 2 

2 2 2 

2 2 2 

2 2 2 2 4 4 4 

12 \0 9 

} 3 3 
2 

2 

2 

;( 

2 

2 

2 

4 

4 

4 

9 6 6 

3 3 3 

3 3 3 

3 3 3 

2 2 2 

32 32 32 
4 U 4 4 4 

4 4 4 

16 16 16 

32 }2 32 32 232 220 220 

00 dO 60 80 &0 152 140 140 

16 I . 16 16 16 

3 3 } 3 3 6 6 6 

PILE P IER HE IGHT 

14 ' 12 ' lv' 

QUANTITY QUAIITITY QUANTITY 

• 4 4 

2 2 2 

2 2 2 

4 4 . 
6 6 } 

} 3 3 

2 

2 

l 

4 

4 

4 

3 3 

3 3 3 

3 3 3 

3 3 3 

2 2 2 

32 3 2 32 

4 4 4 

16 1 6 16 

208 l08 196 

121l 128 116 

6 6 6 

COMPANION SHEETS 

8' 

STEEL PILE BENTS AND PIERS, RIVETED DETAIL S 
GENERAL NOTES 
SYMBOLS 

UllDER 8' 

QUAIIT ITY QUANTI fY LINE 

4 4 

2 

2 > . 
7 > . < 

7 

} 0 

> 
10 

11 

12 

13 

14 

2 15 

16 

17 

18 

IS 
2C 

21 

4 22 

23 

3 24 

3 25 

3 26 

2 27 

3Z 32 28 
29 

• • 30 

16 16 H 

1>6 96 32 

116 80 >3 

34 

6 6 35 

SHEET 
32 

154 
155 



HIGHWAY 
CLASS 50, SINGLE-LANE 

STEEL PILE BENTS AND PIERS, 
STEEL SPANS 

WELDED CONSTRUCTION, BENTS AND 
PIERS UP TO 20 FEET HIGH, GENERAL VIEWS SHEET 34 

COMBIN ED LENGTH OF TWO SPA NS 

I ON COMMON SUPPORT = 100'- 0 " 

i · 
I 

• I 

MK700f 

2XI2153 
' 0'i00i10002 

12XI2 J 53 

MK 7005 

TRANSVERSE ELEVATION SECTION A- A 

THREE-PILE BENT 

MAXIMUM 
PILE LOAD 

TOTAL TONS 
LOADED PER 
LENGTH PILE 

3d-d' 16 
40'-0" 19 
50'-0" 21 
60'- 0" 24 

COMBINED LENGTH OF TWO SPANS ON COMMON SUPPORT, 
MINIMUM = 100'; MAXIMUM = 180'-0" 

TABLE C 

DIAGRAM B 
SHOWING HEIGHT AND SPAN LIMITATIONS 

PILE PIER 

PSTANCE FROM TOP OF TR£AO TO BOT-
jrOM OF STRINGERS FOR VARIOUS SPANS 

MAXIMUM 
PILE LOAD 

STEEL- TOP OF TREAC TOTAL TONS 
SPAN STRINGER TO BOTTOM LOADED PER 

SIZE OF STRINGER LENGTH PILE 
15'- ct' 16 I 36 2-4lf " 110- 0' 23 
20~0' 18 1 47 2'-6T" 120'-0" 24 
30'- 0' 241 74 3'- oi" 130'..(Ju 25 
40'-0' 241 87 3'- 1-10." 140'-0" 28 

TABLE 
PIER 

HEIGHT A 

20~0" 

18'-0" 
18'-0" 
14'-0" 
12~ 0" 

10'-0" 
8 ~ 0" 

B 
TRANSVERSE 

BRACE 

h1K 7013 
tooIK 7014 
MK 7015 
MK 7016 
MK 7017 
MK 7018 
tooIK 7019 

18 I 58XI3~8 'i" 
MK 7003 

I 6 I 58X3~11t.:' 
MK7004 

Io4K7003 

PILE CAP 
SEE SHEET 
151 

~, 
: 

COMPANION SHEETS 

= --

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
FABRICATION DRAWING 

." - ~ -~ 
'.. , • t- . "', 

1---' - ,t-o 0 _ .' -t-, , 
I 

o. 

~ 

~ " ~Ilt- . - - ' - , 
t!- . 

I 
, - -'1-- ~1 -

4'-4' L· 2'-t: J i-i' 
TOP PLAN 

r- VARIES SEE 
TABLE C 

13~ 0" 
6'-S' 

4 ' ''4'' '1 

7d-0" 26 
80'- 0" 29 

50'-d' 301 108 3'- 6. " 
60'-0' 33 I 12.5 l~IO" 

150'-0" 28 
160~0" 29 

MK7003~~::~~~~:=~ .. / III!. P4 

11I!.3Xlxo~41t: P7 Ilt.P7 

90'- 0" 32 70'-0' 33 I 132 3~10 i " 170~0" 

100'- 0" 34 80'- 0" 36 I 150 4 - oT' 180'-0" 
90' 0' 36 I 182 4 '- I J" 

r7-r---:r- BEARING PLATE 
CAP BEAM - ---.. 

LONGITUDI NAL -I-t\WHHt--'lll:-t-H1H 
PILE BRACE 

TRANSVERSE -I+lJI.---+I1<!f'I1 
BRACE 

TRANSVERSE TRANSVERSE 
BRACE SPLICE PLATE 

PILE 

LONGI TUOINAL -I~I--'-l+4l--'ir-++-+l-~ 
CONNECTORS 

TRANSVERSE TRANSVERSE 
STRUT STRUT 

;: I: 
y~' LONGITUDINAL _ ____ -"" 

ASSEMBLED 
VIEW 

STRUT 

ASSEMBLED 
VIEW 

ALL WELDS SHOWN ARE 1" FILLET 
WELDS UNLESS OTHERWISE

4
1NDICATED 

30 
32 I 

MK 6613 -+11--f----{ 

MK7005~~~~~~~~ 

MK8660-~~~==~~~-4-

SECTION B- B TRANSVERSE ELEVATION 

PIER 

II-

SHEET 
154 
155 
33 
151 

~~:o{ o _, 

: ~ 
o 
N 

.... 
::;) 
a: .... 
I/) 

c 
Z 
0( 

~::J 
~~ 
Xal 
~!:: 
~~ 
~'i' ., 
o(z 
zo( 
0:1: 
iii .... 
~I/) 
~I/) 
c'j 

!!! 
0( 

Z 
w 
:I: 
~ 
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HIGHWAY 
CLASS 50, SINGLE-LANE 

STEEL PILE BENTS AND PIERS, 
STEEL SPANS 

BILL OF MATERIALS FOR ONE WElDED STEEL PILE BENT OR PIER - - -----
STEEL PILE BENT HE IGHT 

DESCR I PTIION 
20 ' lB' 16' 1. ' 12. t lG' 

USE UNIT OEseR I PT ION SIZE 
II NE STOCK NUMBER MARl< ( I NeHES) LENGTH WE IGHT QJA/iTITY QUANTITY QUANT ITY QUANTITY QLY\NTI TV QJA/iTITY 

POJNDS 

1 CAP BEAM .8-H90.1~- ). 7001 1~[ ".9 1. ' 6" .92 2 2 2 2 2 2 

2 DO 48-Z900. 16-04~ 700} 16 I '6 D'-61/2" 792 , DIAPHRAGM 7G02 lZX12 I " 1'-0 ' " 2 2 2 2 2 2 

• 00 ~8-2900.16-045 700. 16 I 58 ,'-11 7/ 1611 229 

5 STRUTS AND BRACES • 6-2550 •• -035 7005 UI X , X ,/16 1.' -0" 101 2 2 2 2 2 

6 00 46-25'0 •• -0,5 70 06 UI X } X 5/16 2 1 1-1" 152 • 
7 00 .8-2550 •• -035 7007 UI X , X 5/16 1~'-8" 1.2 2 

• DO .8-2550 •• -035 7008 L. X J X 51 16 18' J " lJ2 2 

9 DO .8-2550 •• -035 7009 UI X J X 5/16 17' -1" 12} 2 

lO DO .8-2550 •• - ·035 7010 L. x , X 5/16 16'-0" 115 2 

11 00 .8-2550 •• -035 7011 UI x , x 5/ 16 15'-2" 109 2 

L2 DO .8-2550 •• -035 7012 1,11 x J X 5/ 16 1£1 '-6 " 105 

L} 00 48-2550 •• -035 70lJ UlX,X5/16 10'-." 7. 

00 .8-2550 •• -035 701. L. X , x 5/16 9'-8 " 70 

5 DO • 8-2550 •• -OB 7015 UI X J X 5/ 16 9'-0 ' 65 

16 00 .8-2550 •• -OJ, 7016 UI X , X 5/ 16 8 ,- '" 60 

17 00 .8- 2~'0 •• -035 7017 L. X,X5/16 7'-8 " 55 

18 DO .8-2550 •• -035 7018 UI X } X 5/16 7 '-2" 52 

9 00 .8-2550 •• -035 7019 L. x , x ~/ 16 6'-7 11 .B 

20 00 .8-2550 •• -035 66lJ L. x } X ' / 16 £1'-113/ 16" '0 

21 00 .8-2550 •• -OB 6622 UI X J x ,/16 2'--91/.' 20 

'/2 CONNECTOR .7-764 •• O. 70.5 PL 51/2 X }/6 J '-9" 26 

2' 00 .7-76 ••• 05 8659 PL 6 X 1/2 1 '-6" 20 

2. 00 47-76 ••• 05 6660 PL 6 x 1/2 1'-0" 1. 

_25 00 .7-76 ••• 05 6661 PL 8 X 1/2 0'-6" 7 

26 BEAR ING PLATE 41-78 ••• 07 PJ PL 15 X 5/ 4 1 '-7" 60 • • • • • • 
' 7 00 • 7-76 ••• 07 P • PL 10 x J/. 1 '-7 " .0 

26 BOLTING CLIP .7-76 ••• 0. P7 PL 3 X JIB 0' - 4 1/ 16" 1 

29 SHELF ANGLE • 6- 2550 •• -035 66.7 L£I X , X 5/ 16 0'-4 " 2 " • • • • • 
JO W(LOING ROO (POUNDS) .6-H72. 2 3/16 11 11 Ll Ll 11 11 

H PILES 12X12153 !l J j , J J J 

32 PILE CAPS 12 x 12 I 51 

-1J PILING LENGTH TO BE DETERMINED BY FIELD CONDIT l tlNS 

136 

B' 

WELDED CONSTRUCTION, BENTS AND PIERS UP 
TO 20 FEET HIGH BILL OF MATERIALS SHEET 35 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
STEEL PILE BENTS AND PI!:.RS ~4 

STEEL PILE PIER HIGHT 
UNDER 8' 20' 18' 16' 1. ' 1. ' 10' 6' UNDER 8' 

QJA/iTln QUANTITY QUANT ITY QUANTITY QJA/iTITY QUANT ITY fluANT ITY QUANTITY QLY\NTITY QUANTITY LlN~ 

2 2 

2 2 l 2 2 ? 

2 2 } 

• • • • • • • " • • • • • • • • , 
2 6 

2 7 

2 8 

2 9 

2 10 

2 11 

2 2 12 

• lJ 

• 1. 

• 15 

• 16 

• 17 

• 16 

• 19 

12 9 9 6 6 , J 20 , J , J , J , 21 

2 2 2 2 2 2 2 22 

9 6 6 J J 2J 

6 6 6 6 6 6 6 2. 

J , , , , , , 25 

• • 26 

• • • • • • • • 27 

16 16 16 16 16 16 16 16 26 

• • 29 

II 7 53 '0 30 27 27 2. 2. 1. JO 

3 J 6 6 6 6 6 6 6 6 Jl 

6 6 6 6 6 6 6 6 J2 



HIGHWAY 
CLASS 50, SINGLE-LANE 

TIMBER PILE FOUNDATIONS, 
TIMBER TOWERS 

rr~~/;;7-r-~··~·· // n--"~vy Ii 
9 ~ / k q I /, .. ~.. d \ \ )',/" ~ ~ 
j / //.. ..'~ /1 ~ ... / '~. \ .. // ~'.~ \ \ 
j)'//' '\:.' }/ ~.~.~. ~ •. : '. 

e#--::-~:.:r-'L~;-"C':::l~-= ~. ~';" *''''''~~J 
I 
I , 
I 
I 
I 
I I 
l_::! 

I 
I , 
I 
I 
I , 
l ,d 

TRANSVERSE ELEVATION 

, , , , , 
I I 
I , 
l .CJ 

GROUND LINE 

PILE FOUNDATION ON GROUND 

TRANSVERSE ELEVATION 

, , , , 
, : , , 
....... '=-.' 

, 
I 
I 
I , 

L .:.:'J 

TOWER DIMENSION 
HEIGHT 

13 '-4" 
16' 
18' 
20' 
22' 
24' 

25'- 10" 
28' 
30' 
32' 
34' 
36' 

38'- 4" 

40' 
42' 
44' 
46' 
48' 

50-10 
53' 
55' 
57' 
59' 
6 1' 

63'-4" 

65' 
67' 
69' 
71' 
73' 
75 

DRIFT BOLTS 

t X22· 022 

A 

5'-7f" 
5'-11" 
6'-2" 
6'-4" 
6'-7" 

6'-10" 
7'- 0;t" 
7' 3" 
7'-6" 
7'-8" 
7 '- 11" 
8'- 2" 

8'-42" a 
8'-7" 

8'-10" 
9'-0" 
9'-3" 
9'-6" 
9'-9 ' 

10'-0" 
10'-3" 
10'-6" 
10'-8 
10'- 11" 
11'·2 .. 

11'-4" 
11'-7" 
11 '-10" 
12'-0" 
12'-3" 

MAX IMUM HEIGHT 
GRADE TO GROUND 
8 0 FEET 

UNBRACED AND BRACED PILES UNDER SILLS, 
GENERAL VIEWS AND DIMENSIONS SHEET 36 

A f- A COMPANION SHEETS 
I Ai 

J 
A A GENERAL NOTES 

oi' SYMBOLS 

il 
~i 

"0 
~ ;1 

"'! '0 

~I '0 
.' ~l ~ 

.1 

~i ~ ~I REQUIRED PILE BEARING CAPACITY 

1 '<;> 18 TOWS PER PILE 
. ' <t 

FOR TIMBER SPANS 

FOR STEEL SPANS 

PILE ARRANGEMENT PLANS 

LONGITUDINAL ELEVATION 
TIMBER SPANS 

BOLT IXIO" EIO 

TABLE A 
LENGTH OF 4 X8 TRANSVERSE BRACING 

TOWER BRACE STRUTS 

HEIGHT LENGTH MARK LENGTH 

15 TO 17 18'-0' 157 20'-0" 
19' TO 23' 18'-0'! 157 22'-0" 
25' TO 30' 18' 0 " 157 24'-0" 
'32' TO 40' 18'-0" 157 14'-0" 
42' TO 53' 2d 0" 158 16'- 0" 
55' TO 65' 20'-{J" 158 18' 0" 
67' TO 75' 20'-0" 158 20 -0 

BRACE 4X8X24'-0" 

, 
, I 

~'~4'-~" ~I~ ______ ~I LI'-~" ____ ~~~~ I 

I I I I t I I 

l. ; 1 LONGITUDINAL ELEVAT ION L_ :J L. : 1 

STEEL SPANS 

SHEET 
154 
155 

MARK 

158 
159 
160 
155 
156 
157 
158 

PILE FOUNDATION IN WATER 

137 



HIGHWAY 
CLASS 50, SINGLE-LANE 

CONCRETE FOUNDATIONS, 
TIMBER TOWERS 

138 

-@--% 8 § 

~ OF HIGHWAY---==" ~ -~_ g-
aI 0 

~ -~ ~--+'----+-----+-
~ 

% --E- -S---F=}----'-------' 

TIMBER SPANS STEEL SPANS 

PLAN Of CONCRETE PEDESTALS 

TIMBER SPANS STEEL SPANS 

LONGITUDINAL ELEVATIONS 

ALL SPANS 

TRANSVERSE ELEVATION 

CONCRETE PEDESTALS 

!TOWER 
FOOTING MARK 

STORIES A B C TIMBER SPANS STEEL SPANS HEIGH 15' 15'TO 90' 
I 13-4 5-7T 5-7t IS~IOy" F-115 F- 109 

IS 5'11 5- 11 17-9 F- 115 F- 109 
IS' S~ 2" SL2" ISLS" F- 115 F- 109 

2 20 SL4 SL4" 19LO· F- 115 F- 109 
22' S-7 SL7 19-9 F- 115 F- 107 
24 SLIO SLIO 20'6 F- 115 F- 107 

25L10· zLo~" 7 LO"," 2ILOt" F- 115 F- 107 

2S 7'3" 7 L 3" 21L9" F-1I5 F- 107 
30' 7L6" 7L6" 22L6" F-115 F- 107 

3 32' 7LS· 7LS" 23LO· F-1I5 F- 107 
34' 7~11" 7~11 " 23L9" F-1I5 F- 107 
3S S~2" S~2" 24~S" F- 115 F- 107 

38L4" SL4W" SL4t" 2sL2-i" F-115 F- 107 

40 S-7" S-7" 25-9 F-1I4 F- 107 
42' - SLIO" SLIO" 26L6" F-114 F- 107 

4 44' 9LO" glOM 27LO" F-114 F- 107 
46' 9 L3" 9L3" 27Lg" F-1I4 F- 107 
4S' 9L6" 9L6" 28L6" F-114 F- 107 

150L10" gLg-t" 9L9i" 29."41-" F- 14 F- 105 

53' 10~0" 10~0 °O 30~O· F- 114 F- 105 

55' 10~3 " 10~3" 30L9" F-1 14 F- 105 

5 57' 10~Soo 10~ Soo 31 ~ 6 °O F'I14 F- 105 
59' 10~8· 10~8" 32~0" F-114 F- 105 
61' I~II" 10~11 " 32~9" F- 113 F- 105 

63!..4" 1I!..2i n 11~2*" 3~6i-" F- 113 F- 105 
65 11-4 11-4 34-0 F- 113 F- 105 
S7' 11~7" 11~7" 34L9" F- 113 F- 105 

6 69 11- 10 11-10 35-6 F-113 F- 105 
71 12-0 12-0 36-0 F-113 F- 105 
73' 12~3 · 12~3· 36L9 F-113 F- 105 

75-10 12-6ir" I 2"6 t' 37L8&" F-113 F- 105 

CONCRETE PEDESTALS ON GROUND, 
GENERAL VIEWS AND DIMENSIONS BILL OF MATERIALS 

BOLT IX3d 
E30 

~PARALLEL 
I TO t. OF 

HIGHWAY 

...J 

BOLTIX30 
E30 

W 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

FOOTINGS F 105, FI07 AND FI09 FOOTINGS FI13,FI14AND FI15 

ANCHOR BOLT SETTING PLANS 

TOP OF 
GROUND- --'- -

CONCRETE PEDESTAL 

BILL OF MATERIALS FOR ONE 

TOP OF BOLT 

BOTTOM SILL 
OF BENT----! TOP 0,. CONCRETE 

ANCHOR BOLT DETAIL 

CONCRETE PEDESTAL fOR FRAMED TIMBER TOWERS 

MACHINE BOLT IX30 WITH 

WIDTH TOP WIDTH LENGTH CONCRETE SQUARE NUT AND TWO 
MARK (W) rn ( L) (CUBIC WASHERS 

YARDS STOCKNO 43-2325,1 - 3 
MAXIMLtII ) QUANTITY POUNDS 

F-105 5 L6" 2~S " 7 LS" S.O 4 31 
F-107 S!.O" 2 ~ S" 7~0· 5.2 4 31 
F-109 4-S" 2-6 S~S· 4. 5 4 31 
F-113 5LO" 2~ 6" 4~0" 3.0 2 16 
F- 114 4 L6" 2 L6" 4 LO" 2 .7 2 16 
F- 115 4-0 2- S 4-0 2.5 2 IS 

SHEET 37 

SHEET 
154 
155 



HIGHWAY 
CLASS SO, SINGLE-LANE 

CONCRETE FOUNDATIONS, 
STEEL TOWERS 

CONCRETE PEDESTALS ON GROUND, 
GENERAL VIEWS AND DIMENSIONS BILL OF MATERIALS 

'" '.-!leo ", 

'1 , 
N 

I • 
~l 

'", . ' , ",]<0 
-N 

'" 
V 

4'-6" 

ELEVATION 

.tJ: 
I 

i E 24 
T 

. - +- f-- . -

i 
i 
I 

RASf DIMfNSION 

. .fLAt! 

/ 

-

'\. 

z 
0 
iii z 

.-i 
0 

UJ 
(I) 
<{ 
CD 

=", 

I -.., 

CONCRETE PEDESTALS FOR STEEL TOWERS 

TABLE OF DIMENSIONS AND 
BILL OF MATERIALS FOR ONE PEDESTAL 

MACHINE BOLT I X 24" 

HEIGHT BASE CONCRETE WITH SQUARE NUT AND 
ADJACENT OF (CUBIC TWO WASHERS STOCK MARK SPAN TOWER DIMENSION YARDS) NO 43-2325.1-24 

QUANTITY POUNDS 

15' 
39 OR LOWER FI20 6-0 6.0 4 26 
41' TO 77' FI21 71_0" 7. 4 4 26 

20' 21'OR LOWER FI20 6' ... 0" 6.0 4 26 
23' TO 77 ' FI21 7' -d' 7.4 4 26 

30' 21' OR LOWER FI20 6 1_0" 6 .0 4 26 
23' TO 77' FI21 7'-0" 7.4 4 26 

40' 
21' OR LOWER FI20 6'-0· 6.0 4 26 
23' TO 77' FI21 7'-0" 7.4 4 26 

50' 57' OR LOWER FI21 7'-0· 7. 4 4 26 
59' TO 77' FI22 8'-0" 9. 1 4 26 

GO' 39'OR LOWEF FI21 7' -d' 7. 4 4 26 
41' TO 77' FI22 8 -0" 9.1 4 26 

70' 
39'OR LOWER FI21 7!.0· 7. 4 4 26 
41' TO 77' FI22 8'-0· 9.1 4 26 

80' 21' OR LOWER FI21 7'-0· 7. 4 4 26 
23' TO 77' FI22 8-0· 9. 1 4 26 

90' 
I ?I' OR LOWER FI21 7'-0· 7.4 4 26 
23 TO 77' FI22 8-0 9 . 1 4 26 

" " " 

TYPICAL BOLT DETAIL 

COMPANION SHEETS 

CONCRETE PEDESTALS 
FRAMED STEEL TOWERS 
GENERAL NOTES 
SYMBOLS 

TOP OF CONCRETE 

SHEET 38 

SHEETS 
39 

12,13 
154 
I~ 

139 



HIGHWAY CONCRETE PEDESTALS ON TIMBER OR 
CLASS 50, SINGLE·LANE 

CONCRETE AND PILE FOUNDATIONS, 
STEEL TOWERS STEEL PILES, GENERAL VIEWS BILL OF MATERIALS SHEET 39 

BOLT 
IX24" 
E24 

:0 

-.!. 

: : 't 

t. OF FOOT ING 
PARALLEL TO 

It. OF BRIDGE 

I I : ' " ,"-, ~--+-BOLT IX24"E24 
:t :: 
~ 8 

ELEVATION 

TYPICAL ANCHOR BOLT DETAIL 

E24 
E24 

-.., 
-. .... 

3'-0" i-3 " 

PLAN PLAN 

'- " :1') -I') 

• 
,I II 

': :' 
~8 -", 

:Q 
• • -N 

ELEVATION ELEVATION 

4-FILE FOOTING FI34 5-PILE FOOTING F 135 

BILL OF MATERIALS FOR ONE FOOTING 
MACHINE BOLT IX24" E24 

ADJACENT HEIGHT FOOTING NUMBER CONCRETE WITH SQUARE NUT AND 
SPAN OF MARK OF ( CUBIC TWO WASHERS. STOCK 

TOWER NUMBER PILES YARDS) NUMBER 43- 2325 . 100-24 
(fEET) (FEET) 

QUANTITY POUNDS EACH 

15' 77'ORLOWER F I34 4 5 .0 4 0 .5 
20' 77'OR LOWER FI34 4 5.0 4 0 . 5 
30' 77'O~ LOWER FI34 4 5 . 0 4 " . 5 
40' 77'OR LOWER FI34 4 5.0 4 0.5 
50' 77 'OR LOWER FI34 4 5.0 4 0.5 
60' n 'OR LOWER FI34 4 5 . 0 4 0.5 
70 ' 77 'OR LOWER FI34 4 5 . 0 4 ".5 
80 77 'OR LOWER FI34 4 5.0 4 " . 5 
90' 570R LOWER FI34 4 5. 0 4 ... 5 

59'TO 77' FI35 5 5.8 4 6. 5 

140 

HOLE r~" 
PLUG WELD 

PLATE 14Xlld-2" 
IT"""" U12X12 _153 

ELEVATION 

DETAIL OF CAP PLATE FOR STEEL PILE 

6 '-0" 

Ii. OF FOOTING PARALLEL 
TO It. OF BRIDGE 

PROJECT 3 " 

BOL T 1)( 24" E 241----4--1 

ELEVATION 

STEEL-PILE FOOTING 

REQUIRED BEARING CAPACITY 

OF PILES TONS PER PILE 4-PILE FOOTING 
ADJACENT 

HEIGHT OF TOWER 

21 ' OR 23'TO 41'TO 59' TO SPAN 
LOWER 39 ' 57' 77 ' 

15' II 12 14 15 
20' II 13 14 16 
30' 12 13 15 17 
40' 13 14 16 17 
50' 14 15 17 18 
60' IS 16 18 19 
70 ' 15 17 19 20 
80' 16 18 19 - 21 
90' 17 19 20 22..!J --'.J S-PILE FOOTING 18 TONS 

COMPANION SHEETS 

GENERAL NOTES 

SYMBOLS 

CONCRETE PEDESTALS 

FRAMED STEEL TOWERS 

SHEET 

154 

155 

38 

12, 13 

STREAM BED 

~~~~, ~~~~-
I I I I 

l.J U U 
TYPICAL ELEVATION FOR 
FOOTINGS IN WATER 

W;'OFGROUND 

I U 3
± 

L----,I---r""' -TI '1----.1 ""T,-J 
I: I I I I 
I I I I I I 
W c.,d U 

TYPICAL ELEVATION FOR 

FOOTINGS IN SOIL 



HIGHWAY 
CLASS SO, SINGLE-LANE 

6'a" (21 I 59) 

5' at" 
5i " 7 2 5t ll 

= -to 
N 

tX: 

STEEL FRAME PILE FOUNDATIONS, 
STEEL TOWERS 

I m m , , 

0 

GROUND LlNE~ 

'I 

CD 

~.t ~ 
~ ~H-~:"~ 

.r<> 

I , 
I 

/ 

STEEL FRAME ON STEEL PILES, 
GENERAL VIEWS, FABRICATION 

- ,---

~~ 
:J:J 
~~ Xz 
<l -
~~ 

02 
;"N 

BILL OF MATERIALS SHEET 40 

( i 
I, II 

-4-i-

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED STEEL TOWERS 
FRAMED STEEL TOWERS 

SHEET 
154 
155 

12 
13 

REQUIRED BEARING CAPACITY 
OF STEEL PILES, TONS PER PILE 

HEIGHT OF TOWER 
ADJACENT 21' 23' 41' 59 ' 

SPAN OR TO TO TO 
LOWER 39' 57 77' 

15' II 12 14 15 
20' II 13 14 16 
30' 12 13 15 17 
40' 13 14 16 17 
50' 14 15 17 18 
60' 15 16 18 19 

BEAM MK9052 FOOTINGS IN WATER 70' 15 17 19 20 

w 
z 
:::i 
I 
2 
3 
4 
5 
6 
7 
a 
9 
10 

1 ~ lit---
- ) if 

5'9i"(2II59) I~ I 

4" 7 " 7" 4 

"'~I I I I 

~ =-~--------~-~----t----------------c'f$~ 

2' 3j~" 
~I 

f J.±=. 
' I 
~:: 
~~ 

1 t'-
I 7!" 
~ 

~~ N 

" a: 

I 
J" 

>-~ 

>--

>- -

BEAM MK 9051 

, 
1 

;:::±t .:; 
I ' :., 

=Id- I I '..., 
N 

I ' . in a: 
, I in 

~ 
T 7l ' 
~ 

BILL OF MATERIALS FOR ONE FOOTING 

iwEIGHT DESCRIPTION STOCK 
MARK NUMBER SIZE LENGTH EACH 

PILE 12XI2153 
BEAM 48 -2900.21-059 9052 21 159 G!..a " 390 
BEAM 48-2900.21-059 9051 21159 5- 9}' 339 
BEAM 9050 12XI2153 5t 9' 305 
CONNECTION 48-2900.21-C59 9053 21159 1- 3 34 
DIAPHRAGM 9054 12XI2153 I' 3" 66 
RIVET 43-6353 .0'3 - 25 i- 2~" ,(,£ 
RIVET 43-6353 .08-23 {- 2* ,57 
RIVET BOLT WITH NUT G8 {- 31t 

I.o~ 
WASHER STANDARD ROUND 43-9215.5 - oa 2~ x h ,18 

NOTE 
~ENGTH OF PILES DETERMINED BY CO NO I TIONS AT THE 

SITE AND BEARING CAPAC I TY REQUIRED. 

. 
-~ 

,I i<I 
10 

ASE -Fr--

I ~H 
I • ..!.. £:! 
;, x 

N 

'..., 

= CD , 

6" 
~ 

in 

I in 

DIAPHRAGM MK 9054 I in 
, 

QUANTITY 

4 
2 
2 
2 
4 
I 

40 
116 
4 
4 

CUT FROM 
2I159XI'3" 
MK 9053 

" a: 

LANG 
VIEW 

E 

WEB 
VIEW '---' 

/ 

~'--

DETAIL AT TOP OF PILE 

5' 9" 02XI2 I 53) 
I~ ·f-- ------=--=--:..:..;5;.rt.:::6i,, --=--.::..::::~-----lt" 

j ==--=--------=-----=----=-----~--=--=--= 

BEAM MK 9050 

<lOF FOOTING PARALLEL 
TO ~ OF BR �DG E----j 

6, 10 · 

':I-t 
N 

" a: 

A 

END VIEW 

SECTION A-A 

80 16 
90' 17 

18 19 
19 20 

- PILE 
12XI2153 

ASSEMBLED VIEW 

SECTION B- B 

21 
22 

J 4 J 



HICHWAY 
CLASS SO, SIN_~LE-~ANE 

DIMENSION SEE SHEETS I~ 

,t--F~="="~~ri#~#.kRI2+X"==r91 2 1 53 - 9005 ~ HIGHWAY 

9013 

12 X 12 153-9004 ', 
12X 12 153-9003 
21 159-9001 

.... ~~~1~~~1~t~11~~~~~~ij~~~r I2 X 12 153-9013 12X 12153-9016 
9001 

5 AT 1'-2''-5'-10 11 . 1 
SECTION A-A 

is 
L _ ...L 

END VIEW 

GRILLAGE FOOTING 
S-IOI 

12 X 12153-9030 
21159-9031 

9002 

9013 

SIDE VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 
.... STOCK WEIGHT S-IOI Z DESCRIPTION MARK SIZE ENGTH 
::i NUMBER EACH QUANTITY 

I TOP TIER BEAM 48-2900.21-059 9001 21159 6'-10" 403 2 

2 TOP TIER HALF BEAM 9002 12XI2153 6'-10· 180 2 

3 BOTTOM TIE R BEAM 9003 12XI2153 6 1
- 6" 345 2 

4 BOTTOM TIER BEAM 9004 12XI2153 6'-611 345 2 

5 BOTTOM TIER BEAM 9005 12XI2153 6 1
- 6" 345 2 

6 TOP TIER BEAM 48-2900.21-059 9007 21159 9 1
- 2" 541 

7 TOP TIE R HALF BEAM 9008 12 XI2153 9'-2" 243 
8 BOTTOM TIER BEAM 9009 12XI2153 8 1-6" 450 

9 BOTTOM TIER BEAM 9010 12 X 12153 8 1 - 6" 450 
10 BOTTOM TIER BEAM 90 II 12XI2I53 8'-6" 450 

II SEPARATOR 9013 12XI2I53 1'- 6" 80 2 

12 SEPARATOR 9016 12XI2 I53 1'- eil 80 I 
13 BRACE 9030 12XI2153 II- 6 11 53 2 
14 BRACE 48-2900.21-059 9031 21 159 1'_11" 50 2 

TOTAL 
fNEIGHT 

15 RIVET BOLT G3 r 2-'- " • 45 48 
16 RIVET BOLT G4 t 2.!.1I 23 24 , 
17 RIVET BOLT G5 • 2 iAlI 18 16 
18 RIVET BOLT AND WASHER GB i ;, " 5 4 

142 

STEEL-GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

BO.LTED CONSTRUCTION, 
GENERAL VIEWS BILL OF MATERIALS SHEET 41 

r DIMENSION, SEE SHEETS 12,13 

!OFI2XI2153-9001\ / -12XI2153-9011 .! 
r:;r.. : :+ , :.. : : + : :. Yo.. : :. ' :.. ~ HIGHWAY---i 

.' I .. I ... : : .: : -*1: .... I -+:. .. ~....... I 
o , I 0 12X12153-9010 . 

.=. <'l 0 ~ I ~ ~ f- 1 2XI2 153-9009 I 
oN _ ~ 9 (II (II I--- 1--- f-2II59-9031 
10 0 0 I _ 1--- f-12XI2153-9030 
M\ (II (II ~ 1110- .--- /-21159-9007 

~ I'; I-~.f~=f- ~~fc~!.T-+:- -~~ --~::-,;:: 
d:l <;> n 12XI2 I53 9016 

:'I-~r-"'--·~r;·r: -]' :Il,,~~~-"!,,~~=~t~: ~~~~:t; =.L=-fl'--= ~~~~2 1 53 -9013 

~;~ Ii '''t 
-+- :: ... :.-.- ::~ ; : ... ::.- ::+ ::. 

~ '- '--=*..i.:!...: ---=."~: :"-..!. .. .w .. '--.. ~: :_ +!...!..!.: : --':+:..J:C!.: --.:.~:.!...: ~. 
IN ASSE~BLlNG I 9'-2" ~9008 

GRILLAGE START WITH f----------'<--"--"-- - --- ---.::;;:f 

CENTER BEAMS 

COMPANION SHEETS 
SHEET 

GE NERAL NOTE S 154 
SY~BOLS 155 

FRA~ED STEEL TOWERS 12,13 
FABRICATION DRAWING 152 

ASSEMBLED VIEW 

S-102 
QUANTITY 

2 

2 
2 
4 
2 
2 

I 
2 
2 

!,,& -
2 1; --
16 

4 

S-102 

ASSEMBLED VIEW 
§:.!Ql 

IN ASSEMBLING 
GRILLAGE START WITH 
CENTER BEAMS 

9008 9008 
~~~~~~==~ 

7 SPACES AT 1'-2'\"8'-2" 8 1-6" 

SECTION B-B SIDE VIEW 

END VIEW 

GRILLAGE FOOTING S-~02 

SCHEDULE FOR SELECTION OF GRILLAGE FOOTING 
FOR KNOWN SPAN LENGTH AND TOWER HEIGIiT 

FOOTINGS ON SOIL FOOTING S 
SPAN HEIGHT OF TOWER ON 

DESCRIPTION BETWEEN UP 23' 41 59 ROCK 

TOWERS TO TO TO TO ,-'ILL TOWER 
21' 39' 57' 77' HEIGHTS 

SINGLE LA.NE CLASS 50 15 ' TO 50' S-IOI S-I OI S-IOI S-IOI S-IOI 

DO 60' S-IOI S-IOI S-IOI S-102 5-10 I 
DO 70' S- IOI S-IOI S-IOI S-102 5-101 
DO 80 ' S -IOI S-IOI S-102 $-102 S-IOI 
DO 90' S-IOI S - IOI 5-102 S-102 S-IOI 



HIGHWAY 
CLASS 50, SINGLE-LANE 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

WELDED CONSTRUCTION, 
GENERAL VIEWS BILL OF MATERIALS SHEET 42 

w 
Z 

..J 

I 
2 

3 
4 

5 
e 
7 
8 
9 

10 

II 
12 
13 
14 

DIMENSION SEE SHEET 12 13 

21159-9034 ;l 

r-- j......-ri: :~"""~...Jti~...;-;.~...;..;.~....j ~ HIGHWAY--~ 
- - 12X 12153-9015 

,~:..Lt....;.:..JJt.:::.....JI!I;:;:;;~~:±t=#-12 X 12153-9033 

i OF 12 X I2 153-9014 

~_90_3_4 __ ~6' __ ~10~" _____ ~~ 

~-.i:~ 

: :: 
~~!-qt 

5 SPACES AT 1'-2"=5'-10" 

SECTION A-A 

'-:~+1 
" , 
" ' 

END VIEW 

GRILLAGE FOOTING 
S- IOI 

SIDE VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 
STOCK WEIGHT S - IOI 

LENGTH DESCRIPTION NUMBE R MARK SIZE EACH QUANTITY 

TOP TI E R BEAM 48-2900.2 1- 059 901 2 21 I 59 6'- 10 11 403 2 
SEPARATOR 9013 12 X I2153 1'-611 80 2 
TOP TIE R HALF BEAM 9014 12XI2153 6 '-10 11 180 2 
BOTTOM TIER BEAM 9015 12XI2153 6'-6 11 345 6 
SEPARATOR 9016 12X 12153 (1-6" 60 I 
TOP TIER BEAM 48-2900.21-059 9017 21159 9'-211 541 
TOP TIE R HALF BEAM 9018 12XI2153 9'-2" 243 
BOTTOM TIER BEAM 9019 12XI2153 8'-6u 450 
BRACE 9033 12XI2153 11-6" 53 2 
BRACE 48- 2900.21-059 9034 21159 1' -2" 35 2 

TOTAL 
WEIGHT 

RIVET BOLT G3 t 2\" 15 16 
RIVET BOLT G5 a- 2to,. 16 16 

RIVET BOLT AND WASHER G8 t 3 5 4 
WELDING ELECTRODE 46-3772 ,2 - 7 .:. • - I 9 LBS . 

9203030- 50 - 19 

S-102 
QUANTIT Y 

2 

I -
2 
2 

8 
2 

2 

16 
16 

4 
12 LBS . 

ASSEMBLED VIEW 
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LUIIIIER SOFT WOOD 

1 STRINGERS , C 

2 00 '2C , 00 HB 

• DO '2B 
J 00 • A 

5 DO '2A , SPACER 'P--HJOol'-1 H2 

8 SCAB 'P--'HO,08 ,n 
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11 00 ,P--'}JO.12 In 
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PLAN 

148 

Eo 

CONSTRUCTION, GENERAL VIEWS SHEET 47 
I 
f f: 2X6 

DRIFT BOLT 1:X20" 
020 --., 

.' 
~. :: I: I- ===::l 

I"" , 

SPAN 

ELEVATION 

II 

~"'O"M' '" AND 186 

!LX6X3'-0" MK 351 / 

.L~ 
" 1 

I . I 
i I I 

, 
II " 

t:3 J.; ~I 

B 

4'-0·r 
1--:--::-t-- +----+-

4
'_ I • 

4'-0 i" 

TREAD MK. 136 FOR IS' SPAN 
DO. MK. 138 FOR 20' SPAN 
DO. MK. 134 FOR 30, 40, 

60,80 AND 90 SPANS 
DO. MK. 13 FOR 70' SPAN 

GENERAL NOTES 
BILL OF MATERIALS 
HANDRAIL AND CURB 
WALKWAYS 
FLOORING DETAILS 
FABRICATION DETAILS 
SYMBOLS 

SHEET 
154 

48,49 
129 
130 
128 

131 TO 145 
155 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

SU PERSTRUCTU RE, 
15- TO 90-FOOT STEEL SPANS 

BILL Of MA[ERIALS - STANDAkO PLAN~ fLOOR 

SPAN LENGTII 15' 20' }O' 

STRINGER SIZE 18 I • 7 21 I '9 2. I 7 • 
UIlIT 

~11 LINE DESCAIPToION STOCK NO MARK SIZE LENGTH WE:IGIfT Ql.WI1'ITY fIlM fIlM Ql.IANlITY fIlM 
(INCHES) (PW«lS) 

LIIMBE~_ SOfT WOOD 
flOOR TREAD }9--B}0.12-2 U8 l X 12 20· O' 22' 20 1200 

0 DO 19--"'0 . '2- 6 "6 } X 12 6'-0' 180 20 960 
DO } 9--1952.12-12 114 } X 12 12'-0' · I" ,0 1800 

I nCOR. DECK }9--}}.0. 2-Zl "9 4 X 12 2~ ' -O' }60 • Il.} 9 82' 28 2688 

• _lIA. LER }9--}}00.00- 0 186 o X 0 16 1-0' 180 2 96 2 90 2 90 
6 OC }9--"60.06-1 18} 6 X 6 10'-0" 112 11 HO 14 420 20 000 
7 CURB 39--}}60.00 16 186 6 X 6 16'-0" 180 2 96 } 14. 1 .8 

• DO 9--32 60.06 '2 8. 6 X 6 2'-0' 1" • 11. 

• DO }9--H60.06 190 6 X 6 , '-0' 3. I J6 • }6 • 16 
10 CURB fI LL 39--H60.06 "1 6 X 6 , '-0" H 2 18 • 30 8 72 

HANDRAIL POST }9--}}40. D. ". 4 X 4 4'-0'· 20 0 l2 8 13 II O. 

" HANOR& 39--J880.00 16 76 2 X 6 16'-0' 00 2 32 
DO 39--}880.06 11 7, 2 X 6 lij'-O' " 3 42 , 70 

STEEL, STRUCTURAl 

I. I STRINGER .8-2900.J0-2} '20 J6 I 2}0 ijO'-O' 9200 
,~ DO '8-2900. }6-23 '26 J6 I 230 9 '-9 1/2' 22'0 ,. no 52. H I lQ2 '*0'-0' 7280 
17 DO '2. !6 I 1.2 19'-10 } / .'· 1020 ----
La DO 18-2900. }6- , '22 36 I 1'0 1&0' O' 6000 
19 OC ItrUOO.36-15 522 H r ,0 '-10 If .' · UJ~_ 

'0 00 .8-2900. H-1l2 518 H I 112 40'-0' .,AO 

2: 00 48-2900. H 112 '18 }} I 112 19'-10' 2618 
22 00 4e-2900. }}-U' '16 H I 12' 1l0'-0' '000 
2' DO Itr2900. H-12 510 H I 125 SI'-lO' U29 
2l 00 18-2900.21-091 '08 27 I 91 '51'-1012' H29 

" DC 1e-2900.24- 74 510 2.' J 74 2.9'-10 1 2' 2211 6 
26 00 18-2900.21-0' '00 21 I '9 19'-10 1/2' 1173 6 
27 DO 4e-2900.1e-01 '0' 18 I 47 10'-10 1/2' 699 6 
28 IDIAPHRAGM 08- 3790.12 21 528 12 c: 20.7 .. '-", PO 10 10 15 
29 lANGLE 48-2210.64-04 Ai.. .. 6XIX3f8 2 ,- 3' 28 
.n DO .8-22'0. 6J -0. AO 6X X ,/8 2.'-0' ~ 

00 4&-2-210.6.-0. A4 .X."/8 1 '-9' ,. }O 

.ll. DO 48- ,, 2110.6&1- 04 AO 6X.X3/8 1'-'- l' 24 .. DO 48-22.0.64-0. AJ 6"X}/8 ' --~. 6 2. ,. IWEB SP ICE PLATE 47-78.4. P15. P4 X JIB 2'- 3' 4, 
15 flANGE SPLICE PLATE 47-78 ••• 08 P16 17 X 7 8 6'-8' l17 
>6 DO 47-7844.08 P17 61/2X 7/8 4 1-8' 9' 

7 OC C7-7814.07 PI 12 1/2 X 3/. J ' -11' 125 

.8 OC 47-784 •• 1 P2 , X 1 }'-11' 1 67 
19 OC 47-7814.06 P11 12 X , 8 2 1-11' H 
10 DO 47 7844.08 P l2 , X 7 8 2 ,- 4J 
.: 00 47-7844.06 PiJ 12 X '/8 .'-6' 11' 
42 00 '7-78' •• 07 P14 43/4 X • 3/. .'-6' 55 

4 ' OC 47-78 ... 0' P18 12 X 1 2 2'-8' '4 
_.11.1 DO 47-7841.0' P19 4 3/4 X 1/ 2 2'-8' 22 
., IAlvn • .-6 ... OB 718 -" 1.0'1 ., 00 4 -63".08 7/8 -4} ." 1. 00 
07 00 "-61".08 7/8 -4 1/.' .,. 

-'18 DO 4 -." • 08 7 8 -4' . 87 

' 4. 00 1J-"".08 7/8 -3 3/1 . 83 
, .n no "-61".08 7/8 - 31/.' . 7'" 
~ OC 4)-61".0e-} 7/8 -3' . 70 
J, DO 4J 61".08 7/8 -2 ".' . 100 48 60 108 

" OC 1j- 6H).08-23 7/8 -21/4' . 57 100 100 ISO 

STEE-L HARDWARE SLACK 

MACHINE BOLT WITH SQUARE 
I WIIT.Mil TWo IlASHEIIS "-232'.07-124 B12 }/4 ll' 2.1 6 8 12 

" DO 13-232'.01-1 BID 3/4 10' I 1.8 6 8 12 

, ,. I ~~ .::L~A~~i~ SQUARE 1}-16)6.07-2 020 3/1 20" 
I 

}.O 12 16 2. 

". I STEEL WIRE NI\IL 42-.028.3-' ,od . 08 H4 ... 710 

1'8 00 12"-6028'} 3 }Od . OS 48 60 81 

'9 OC '2-6028.3-2 20d . 0'" 24 38 '8 
• 0 DO 42-6028.3-6 60 • .10 LI 14 14 

STEt:; WIRE S~IKE 12-8181.035-07 '/16 0'-7' .15 168 228 H6 
..62. NAILER ATTACHl4EIIT !'UTE 47-78 ... OJ 2 Xl. 0'-4' 0.0 24 3D 42 

..6J ELECTRODE WELD LNG 46-3 772 . 2-7 3/16 1.8 LB 2.2 LB J.l LB 

110' 

27 I .1 

QUAlffiITY fIlM 

20 960 
.0 14.0 
H "'2 

96 
20 780 

6 288 

4 J6 
10 90 
1. n 

0 •• 

0 

1~ 

.6 

126 
1'0 

14 
14 

28 

920 
108 

68 
14 

44. 
5. 

•• 0 LB 

RIVETED CONSTRUCTION, SPANS, 
STANDARD PLANK FLOOR BILL OF MATERIALS SHEET 48 

'0' :50' / 70' 80' 
B 1 1<5 HI U2 lO I 1'0 l6 I 182 

QUIII1!ITY fIlM QUAIITITY FII4 !;uwrITY fIIIo4 buAHrlTY fIlM 

'0 }OOO 70 4200 
100 .aDO 

100 liDO 
4 •• 74 7 04 

90 2 90 2 90 2 96 
}2 960 }8 1140 44 U20 '0 1500 

I 192 9 4J2 11 528 12 576 
4 111 
I 36 • 16 4 16 • }6 

14 126 10 111 20 180 22 198 
18 96 20 107 24 28 20 119 

8 12 11 1,. 12 168 

6 
12 

6 
12 

6 
6 

6 
6 

20 . -'0 ,. 
J6 48 18 60 

-
1> .. >U 

21 
48 

_.H 
OJ 

12 
24 

12 
24 

10'6 
768 

.80 
288 

378 
294 ". '04 

150 200 200 250 

18 20 24 26 

18 20 21 26 

)6 40 48 52 
1070 1.00 1'10 1780 

'2 " 80 20J 
88 98 118 128 

4 ,. 
". NO 780 

00 .. 78 90 102 
•• 8 LB '.8 LB 6.6 -LB 7.' LB 

~O' 

}6 r HO 

f:uv«ITY fIIIo4 LINE 

0 600 1 
100 0800 2 

} 

8 7970 2 96 --l. 
'0 1680 6 
14 672 7 

8 

• 16 9 
26 231 10 
3D 60 

Il 
14 PO 

12 '" 6 l' 
16 

7 
18 
19 
20 
.ll 
22 
2j 

2. 
25 
26 
2 ,. OJ 

60 >0 

JO , 
" 

" 48 •• ., 
38 

Ii. 
M2 ., 
4J 

'440 I' 

•• 47 
48 
49 

516 '0 
'1 
52 

2'0 " 

}O '4 
30 " 
60 56 

1990 57 
». ,. 

48 '9 
on 

11' 62 
8 •• LB OJ 

COMPANION SHEETS 

STEEL SPANS,15-T090-FOOT 
BILL OF MATERIALS. WELDED DETAILS 
TIMBER FLOOR DETAILS 
HANDRAIL AND CURB DETAILS 
WALKWAYS FOR HIGHWAY BRIDGES 
FA BRICA TlON DRAWINGS 
JUNCTlON!1 • TIMBER AND STEEL-STRINGER S 
GENERAL NOTES 
SYMBOLS 

, 

TRE 

DECK 4 X 12 

~~ 

,~ ~ 

BILL OF MATERIALS 

SHEET 

47 
49 

128 

129 
130 

131 TO 145 
PANS 149 

AD 3X 12 

154 
155 

FOR FLOOR AND STRINGER COMBINA TlONS 

I- STANDARD PLANK FLOOR 
RIVETED STEEL DETAILS 
HARDWARE 

2. STANDARD PLANK FLOOR 
WELDED STEEL DETAILS 
HARDWARE 

3 . ALTERNATE LAMINATED FLOOR 
RIVETED STEEL DETAILS 
HARDWARE 

4 . ALTERNATE LAMINATED FLOOR 
WELDED STEEL DETAILS 
HARDWARE 

SHEET 
48 
48 
48 

4B 
49 
48 

49 
48 
49 

49 
49 
49 

149 



HIGHWAY 
CLASS SO, DOUBL~LANE 

SU PERSTRUCTU RE, 
15- TO 90-FOOT STEEL SPANS 

BI LL OF MATERIALS FOR ALTERNATE LAMINATED FLOOR ~ND W o 0 S L A EL E TEE OEl I LS 

SPAN LENGTH 15' 20 ' '0' 

S TRINGER SIZE l B I 4 7 2 1 I 59 24 r 7 t! 

LINE DESCRIP rl ON STOCK 110 MARK 
SI ZE 

(lIICIIES) LENGTH W~II~ GH r 
QJANTI TV fBM QJl\lfTlTY F!f.1 QJI\IHlTY FRoI 

(POQIIDS) 

LUMB ER SO FT WOOD 

.. noR TREAD '9-}22B . 12- 2 lOB 2 X 12 20'-0· 1 50 20 SOO 
, nn }9- H2B . 12- i6 10 ~ 2 X 12 16' -0 · 120 20 .s~O 

3 DO '9-'22B. ~/- 14 105 2 X 12 l~' -0" 105 

4 nn ,9-}22B.12-12 104 2 X 12 12' - 0" 90 50 1200 

5 FLOOR DECK '9- )880 . 0 S-l~ 15 2 x 6 14' - 0" 53 III 155 11 I"B 2J72 221 3·J" 

" DO J>- J BBO. 06-1 7} 2 X 5 10' -0 " H III 1110 148 14BO 22 1 2:£10 

7 NO LER }9-H60.06-15 186 6 X 5 16' -0" IBO 2 96 Z 96 Z 9~ 

3 00 ,9-H60 .0 6-1 13} 6 X 6 10' -0 " 11 2 II BO III- 420 20 iva 
9 CURB }9-}}10.06-15 I B6 6 X 6 16'-0 .. IBO Z ,. } l ~~ I '3 

In no }9 - J)60 . 0 6-12 1:3L1 6 X 5 IZ' - 0" 1 }5 * 14t; 

" olRR FI J9-}J60 . 0 6 )51 6 X 6 " -0" J4 2 13 4 ]6 • 72 
12 DO ,9 }J60 . 06 )90 6 X 6 }' -0" J4 4 35 4 J6 4 J5 

B H NORa l L posr 39-B40 .0 4 "" 4 X " .' -0 · 20 ~ 3l 8 01 12 64 

14 HAIlORA }9-HBO.06-16 16 2 X 6 16' -0 · 60 2 J2 

I' DO J9- }880. 06- 1 4 75 2 • 6 14 '- 0 " 53 } 42 5 70 

S rEEL STRUCTU RA L 

6 STQ Iwr,ER 40 '-0" 9200 
48-2900 . 16- lJ 52 6W 16 I 230 

9'-10112 2211 11 DO 
I. nn 

524W }6 1 182 ijO I -0" 7 2 ~O 

9 00 }g'-IO 1/2" 7257 

20 DO 40 ' -0· 6000 
"B-2900 . }6-15 522W }6 I 150 

29' - 10 1/2" IIIHU 2 DO 

12 JlO' -O" 52 80 00 
2 . DO 

48-2900 "H-1}2 518W )} I 1J2 
19'-10 112" 21ZLl 

24 40 ' -0' 5000 DO 
48-2900 . H- I 25 5161/ }} I 125 

9'-10 1/2" " DO 12 )4 

26 DO 4B- 2900.27-091 508W 27 I 91 }g'- IO 1/2" 3629 

?7 0') 48-/900.24-074 5101/ ,. I 14 29'-10 1/2" 2211 6 ,. on 48-2900. 21-05; 506w 2 1 I 59 19'-10 1/2' 1173 6 

29 00 48-2900 . 18-047 50llW 18 I 47 14'-10 1/2" 699 6 

.n n IAP"RAG" 46-H90 . 12-21 C4 12 [ 20 . 7 4' -I" 65 10 0 15 

} .TI nTNER 47-78411.04 PIS 4 x 3 / 6 Z'-!,)" 13 

J2 on 'P-78IPL04 PIO P5 4 X } / 8 2'-0 " 10 

}} DO 47-7844. 011 P4 o X } / e I' -9" 9 36 

; DO 117- 784IL04 P6 4 • } / 6 I' -7" B 2 , 

" nn 47-761UL04 P} 4 < Ji g l '-IP 7 24 

}O wEB SP ICE P LATE IH-784 4 .01l P9 12 • }/8 l' -6" 2 } 

~ !- 00 47-78 ''''"04 P14 12 X } / 8 1' -9· 17 

JB .. IIlGE SP ICE PL~TE 47-7344 . 03 P16 9 , 7 / 3 }' -7 · 96 

' 0 nn 47- 78 44.0B PI7 10 1; 2 • 7/8 8' -0 " 250 

un DO 41-7844.0~ P2U 10 x· 5/ 8 5' -" " 50 

" 0" 47-784L1.1 P25 10 • I }' -8" 125 

42 DO 47-164., ,0 4 P23 9 • } i B I ' B' 19 

4 DO 47-78l.t4 . 0; PJ I 3 X 1/ 2 2 ' -" " J2 ... DO IH-78l1'LD ; P}" 9 X 5/6 ", - 10· 9 2 

45 DO 47 78"4 . 0 7 P40 6 • J / 4 2' -0 ' H 

46 DO 47-79114.03 P41 , , 7 / 8 1 ' - 0 . 9 

47 DO • 7-7344 . I P42 8 X I 4' - 0 · 109 

"" nc. 47-76 " 4 . 1 P4} 9 X I !; , -0 " 122 

49 DO 47 7844 .05 PB 7 X 1/2 I' - 10· 22 

.n On 47-7844.05 P )6 9 X 112 q. '-Ll " 65 

• "I m A ITJlClt.l£tI r PLATE 47-784 4.0 } 2 X 1 / 4 a I -4 " 0.5 , u }O 42 

5: WELD I NG EL ECTROJE 46- .H7 2. 2 ~-5 71 }2 

5} 00 46 3172.2-1 } / IS } 5 La J7 LB 4 5 La 

S rEEL HA RDIoIAR[ BLACK 

" l,oM<l"- An T. <riM' .... ,' l10ll ""'HI 4}-2J25.07-124 B12 '/4 12 " 2. 1 6 6 12 .. on 43-2325.07-1 810 )/ 4 10 " . 1. Sf, 6 J 12 

56 I oRI FT OCll T. SQJARE HEAJ IoIAS>IO 43-16'6 .0 7- 2 020 J/4 20 " } .0 12 15 14 

57 STEEL WI RE NAil 42 602B. J-' 60 d . 10 1" 14 14 

<A nn 42-6026. }-!i SOd .01 J04 44U 710 

'9 ,)0 4z-602e. }-, J Od .05 19 90 l650 }952 

60 on U2-60 / 6. }-2 20 d .O~ 2' }8 5B 

150 

40 ' 

2 7 I 91 

<;UANTI FBM 

57 160B 

295 " IJO 

295 2950 

/ 96 

26 780 
6 z88 

0 90 
4 J6 

14 75 

6 8u 

6 

15 

J6 

5. 

50 LB 

14 
I~ 

28 

I" 

920 

3271 

6d 

WELDED CONSTRUCTION, SPANS, 
ALTERNATE LAMINATED FLOOR BILL OF MATERIALS SHEET 49 

COMPAN ION SHEETS 
SHEET 

STEE L SPANS , 15 TO 90 fOOT 47 
50' 60 ' 70' 8 0 ' 90 ' B ILL or MATER IALS, R IVE T ED DETAILS 48 

}} I 12 5 " I 112 )6 I 150 '6 I I S2 )6 I 230 TIMBER FLOO R DETIIILS 128 

p.wrrITY FBM QJANTiTY FBM QJAHTITY FBM QJANTITY ~ANTITY 
HA N D RAI L AND C UR B DE TA IL S 129 

FSM FBM LI NE WALKWAY S f O R HI G HWAY BRIDGES 130 
FA B RICAT ION DETAILS 131 TO 145 
J U N CTIO NS, TI M B ER, AND STEEL-STRINGER SFl'INS 149 

I G ENERAL N OTES 154 
100 )200 2 S YM BOL S 155 

72 2016 100 2300 , 
100 /400 150 )600 4 

)69 5166 443 6202 5 16 1 22 t1 '9;) B1 60 664 9 9 ~ ; 
}69 )690 141.13 /.lIOO 516 5160 590 ,onn 661 MM < 

Z >6 2 96 Z 95 / 96 2 96 7 

}2 960 J8 1140 "" 1120 50 I SOD 56 16dO 3 
4 192 9 4J2 11 526 12 576 14 67 !. 9 
4 I~" 10 

4 1>6 6 "" ,n An l2 193 2 ~ 2 ,4 II 

• 36 ~ )6 " )6 4 )6 4 }6 12 TREAD 2 X 12 
8 % 20 107 2U 128 26 119 30 60 11 

'" 
DE C K 2X6 

B 112 9 12~ 11 15 . 12 168 4 10< " 
ON EDGE 

12 16 

6 17 

6 13 

6 1; 

6 /0 

6 2 1 

6 2l 

6 2} 

6 211 

6 25 

26 

27 

28 

29 

15 20 zO 25 25 JO 

48 60 60 JI 

~ ,6 46 }2 

}} 

J4 

" 
" 12 }~ 

1? " , u 7 

6 }6 B ILL O F MAT ERIALS 

6 }9 f OR FLOOR AND STRINGER COMB IN ATIONS 
6 6 40 S HEET 
6 4 1 I. S TANDA RD P L ANK fLOOR 48 

R IV ETED STE EL DE TA I LS 48 '2 
HARDWARE 48 

6 4} 

ijU 2 . S TANDARD P L ANK f LOOR 48 
24 45 WE LDED S T EE L DE TA I LS 49 
ZU 4~ HARDWARE 48 
24 • 7 5. ALTERNATE LAMINATED FLOOR 49 

6 "0 RI V ETED STEEL DETAI LS 48 
6 49 HAR DWARE 49 
6 50 

4 . ALTERNATE LAMINATED FLOOR 49 
66 73 90 102 114 51 

WEL DED STEEL DETAILS 4 9 
J5 LB lie LB 129 LB 227 LB 17, L 52 HAR DWARE 49 
6, LB 9B La 108 LB 10) LB 58 LB 53 

18 , 0 24 ,. . 0 54 
16 20 / " 26 '0 " }6 40 48 52 '0 56 

I' 14 14 14 14 57 

1070 1.00 1510 1180 1990 58 
6590 7910 9210 10 5,0 11850 59 

88 98 118 128 1'8 60 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

TOP OF TREAD 
4'-6" 4'- 6" 

221-6" 

FRAMED TIMBER TOWERS, 
IS-FOOT TIMBER SPANS 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS 

COMPANION SHEETS 

GENERAL NOTES 
BILL OF MATERIALS 
CONNECTIONS AND CUTTING DIAGRAMS 
CONNECTIONS 
CONNECTIONS 
CONCRETE PEDESTALS 
SYMBOLS 

NOTES 
ALL CAPS 10 X 10 
ALL SILLS 10 X 10 
ALL COLUMNS 10 X 10 
ALL LONGI TUDINAL STRUTS 4 X 8 
ALL LONGITUDINAL BRACING 4 X8 
ALL TRANSVERSE BRACING 4 X 8 

TRANSVERSE 

SILL 

BRACING ---, 

SHEET 
154 
51 

148 
146 
147 
83 

155 

ASSEMBLED VIEW 

TRANSVERSE ELEVATION 

LONGITUDINAL ELEVATION 

TIMBER TOWER 13'-4- TO 75'-10" HIGH 

920303 0 - 50 - 20 

SHEET 50 

151 



HIGHWAY 
CLASS 50, DOUBLE·LANE 

I-STORY TOWER 

TOWER 

FRAMED TIMBER TOWERS, 
IS·FOOT TIMBER SPANS 

3-STORY TOWER 

BIL. Of ~TERIALS fOR VNE TO£R OF /llMeER OF STOR IES INDICATED 

t() OF SitlR I ES 6- SIalY 5-SIalY 4-STO'lY 

IQ/EIl HE IGiH 75 1.J,..10 · 6"~· 50'-10" 

LINE DES:RIPTI(JI SllX:K t() /'lARK ,~;.r:~, l~:;, LEJ(;lli Of; IGllr fluAIHI TV f1I'1 OJANTI~ FEM QJANTI~ f1I'1 

UHlER ."NT-<fl'fl 

I Cf>P I 19- 6620.1 16 266 10 x 10 16'-0· 500 2 267 2 167 , 67 

2 00 I '~6620. 1-12 2'. IJ ~ 10 12'-0" '75 2 200 2 200 2 200 

1 SILL 19- 6620.1 2 268 10 X 10 20'-0" 625 2 H' 2 H, 2 lJJ 

4 00 19- 6620. 1 18 267 10 x 10 18'-0" 56} 2 500 

l 00 J~56l0 . 1-16 256 10 ( 10 16 '-0" 500 8 1057 4 5l) 
, m l~5520 . 1 14 <>5 10 < 10 lij'~ · 438 12 I Jj()O 12 I.oJ 10 1157 

7 00 '~6520 . 1-12 254 Iv X 10 12'-J" H5 8 000 8 80J 3 000 

8 IX) }~66l0.I-l l5J 10:<10 10'-0" JIJ 2 67 2 67 7 

9 1= , .... '~20,1-12 264A 10 X 10 1..:'-0" '75 24 2.ao 20 2000 6 600 
lin m J!HI620 , 1-12 Z6l1C 10 X 10 12'-() · }75 24 2.ao 20 2000 15 1600 

IV) }~M20. -12 WlO o X 10 12'-0" }75 24 l llOO 20 2000 16 1600 

12 ~TIlUT }~H.o . 01r18 157 4 ~ 8 18'-0" 180 4 192 4 192 4 192 

IX) ,~},.o.01r16 155 4 X 8 16'-0' 160 48 2048 40 1707 }2 D'5 

14 ilRACllfO ,~,}.o . 01r24 45J 4 X 8 2ij'-o " 2.0 12 768 12 768 12 768 

I' 00 '~J34O,01r22 159 4 X 8 12'-o" 220 8 469 8 469 8 469 

ill 00 ,~}}.o . 01r2 168 4 X 8 20'-0 " 200 lO 1600 20 1067 14 747 

Ul 00 }~".o . 01r18 157 4 X 8 18'-0" 180 24 1152 16 768 4 192 

IIA IX) }~H4O.0Irlu 5} 4 < 8 O'-il" 00 28 747 24 6.0 10 5J} 

119 IX) }~}J.o.OIrI U5A 4 X 8 l~ ' -o · 1.0 4 149 4 149 4 149 

I ", IX) J~".o.OiT- . 15lA 4 X a 10 ' -{) " 100 .0 1067 l2 a5l l4 6'0 

12 I &;.!IB J~J3.o , I lO' 4 X 10 3'-0 " }3 44 411il }6 l oa 28 280 

'" }<;-'HO· I lO6 } X 10 2.'-0 " 19 8 .0 8 .0 S .0 

/} 00 \~\o" . 1 l 07 1 X 10 3 '-')" 2<3 2' 180 2' 180 l4 ao 
24 00 }~HlO , 1 lO8 1 X 10 2'-':)" ~ 6 IIil 8 .0 8 40 

25 00 l~l128 . 08 lO2 l X 3 3 ' -4" 17 10 89 16 71 12 5} 

STEE ~ 31.110< 

26 IlACHIHE nT Willi 9:}JAIlE NJT 4r2l25 .1-24 E24 I 24" 6.48 16 I~ 16 

AND lW:J WASHERS 

127 IX) 4l-2}25. 1-2 E20 I 20" 5. 61 382 lOO 226 

128 00 4l-2l25,1-18 E18 I 18" 5.18 80 81 80 

1><> DO 4r2}25.1-164 EI6 1 1"6" 4 . 75 2.0 208 160 

IJO 00 4l-2'25. rIO. no 1 10" l . 45 66 56 46 

In 1IIIIfT IIlLT_ PIOIN Ql-16}6.0?-2 (20 }/4 20" 2.50 186 ''Ill • 

152 

ONE· TO SIX·STORY MARKING DIAGRAMS BILL OF MATERIALS SHEET 51 
COMPANION SHEETS 

SHEET 

GENERAL NOTES 154 
A5SEMBLY ANO PIECE MARKS 50 
CONNECTIONS ANO CUTTING DIAGRAMS 148 
CONNECTIONS 146 
CONNECTIONS 147 
SYMBOLS 155 

4-STORY TOWER 

} -STO'lY 2-SIalY I-S IalY 

la' ij " 25'-10 " ,'-ij" 
qJ.~r l r Fa·1 q,J vrrl1 F~ (;IJ ~I /TI r 'lt1 

5-STORY TOWER 
2 267 2 267 1 '"' 
2 200 2 200 ? ' Xl{) 

2 }JJ , 

4 457 

8 sao 6 600 

1<7 L 167 2 157 

1200 B ""n ""n 
12 1200 1 300 4 400 

12 1200 8 800 4 .00 
4 192 4 192 4 192 

24 1024 16 68} A 

4 l56 

8 459 4 l}5 

12 6.0 10 5 4 21 

4 192 4 192 4 9 

6 427 2 >20 , 
4 149 4 149 4 49 

16 ~l7 9 l D 

20 20) Il I_"l 4 Il"I 

6 'lO 8 40 6 un 

2' 80 6 0 B 60 

B l6 • IB 

16 16 8 

156 85 2' 

611 4B }2 

128 96 72 

}6 " 16 6-STORY TOWER 
86 ~B }O 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

CROSS 

FRAMED TIMBER TOWERS, 
IS- · TO 90-FOOT STEEL SPANS 

SUPPLEMENTAL MATERIALS FOR ATTACHING 
STEEL STRINGERS OF DIFFERENT DEPTHS BILL OF MATERI~LS SHEET 52 

_TY_P_ICo--/Io,_L_S_P_A_N_L __ ~,.-_____ T_0_W_ER_ S:..P __ A_N ___ 15:..'-...:O:..· ____ _ ,.....---.:T~Y.:...P~IC~A;.L.:.S~PAN S COMPANION SHEETS 
SHEET 

L" NORMAL 12 CLE AR 

GENERAL NOTES 154 
TIMBER TOWERS FOR STEEL SPANS 53 
BILL OF MATERIALS 54 
CONNECTION AND CUTTING DIAGRAMS 14B 
CONNECTIONS 14S,I47 

STEEL STRINGER SYMBOLS 155 

-DIMENSION W SEE TABLE A 

11'_10" I(-rt • I 

BRACING--~/ 
BOLT IXIII" 

ASSEMBLED VIEW 
; 

SECTION A-A SECTION B-B 

81 LL OF SUPPLEMENTAL MATER IALS 

MAIN SPAN U' 20 ' )0' 40' '0' 60' 10' eo' 90' 

STRINGER SIZE Ie I '7 21 I '9 24 I n 27 I PI H I a' HI1)2 36 I 150 )6 I 182 36 I 230 
TABLE A o I MENSoI ON X ,1-7 '/4- )'-10 )/." "-1 3/." "-4 )'4"· .'-10 1/e' "I_U- "-1 )/4"· ,'-2 1/4'· "-I 3/4"· 

SPAN L 90' 80' 70' SO' 50' 40' 30' 20' IS' 

X 5'-n· 5'-2~" S'-li" 4'-11" 4!..10i." 4'-4!· 4'-14- 3'-101" 3-7!· 

Y I'S I-Si' I-S" I 3*· 1-3A· (1'-9 · 0 S· 0'-3" 0 

o IMENSoION Y 0'-0· 0'- ,- 0'- 6" 0 1-9- 1'-) 1/8" 1'-3 1'0" 1 1
- ,- 1'-6 1/2" 1 1

-,-

UNIT 
QUANTITY ~ITY QUAHTI, F8N QUAHTITY LINE OESCR IPT ION srOCK NO MARK (I~~~S) LENGTH I (~I~, QUANTIIY F8N QUAHTITY F8N QUAHTITY F8N QUANTITY F8N F8N F8N QUAHTITY F8N F8N ·LII£ 

ffiz W 21_2~" t-2*,11 2'-3t" 2'-111 2'-01" I'-st' 1'-3!" 1
1-01" O'-9~u 

CD~ 
2S- 24" !'" BOLT A 4211 42" 42" 38" 38" 32 " 30" 

I-

BEARING PLATE H-1eu.oe I P2 12 X 1/811'-."1 u . 6ll 1 lL I II I R J II I R I II I B I II 12 I U , 00 41-1S". os I P 12 X 1181 '-)" I ••. 6 II .2.4 I II HI 11 R I U 2. I II 24 I II .. I II 24 I I 24 I II 12 I D 2 

in W I'-S" II-St" 1'-6" 1'-3:k" 1'-3!" 0'-9' O'-S' 0-3 

BOLT A 34" 34" 34" 30" '30" 24" 22" 18-

b W 1'_3" 1'-3[" 11-3" II-O~" 1'-08" OL6" 0'-3-

'" BOLT A 3d' 32 · 30· 28" 28 ' ' 22" 18· 

b W 1-0" I -Ot' 1-0 0'-9i" 0'-91;' 0 3" ,., 
BOLT A 28" 28" 28" 24" 24· 18· 

"...... . MFT I01OOO 

CORBE·, 19-6616, L2 02. • X 12 "-0' '"0 2. 960 .. 960 ·2. 960 24 960 2' 960 24 960 U 860 24 960 21 •• 0 • 
4 BLOC"ING )9-6630.12-12 28. 12 X 12 12'-0- 540 4 516 4 516 4 516 4 516 4 .516 4 , 00 '9-H60.12-12 21' 6 X 12 12' - 0" 270 • 288 4 288 4 288 4 2ee 4 2 .. , 
6 00 )9-)9'2.12-12 f,. ) X 12 12'-0" 90 I 144 4 144 4 144 6 

STEEL HARDWARE BLACK 

"'b W 0 1-9 .. O'-gt" 0 1-9 .. 0'-61.11 O'-SA· 

z ... BOLT A 24" 26 24" 22- 22 
c( _ 

W O'-2~" 0'-3'" 0'-21" (1-0e-
A. 0 

'" on BOLT A 18 18 18" IS 

0 w 0'-21" O'-3a· d-21" 
CD BOLT A 18· IB 18 

0 W o • o'-ot" ,... 
BOLT A IS IS I 

0 w o -Oi - BLOCK NG IS UNDER 190' SP N 
III BOLT A IS I 

1 ~Hl~~:~ "-2l2'.1-1S E18 1 18" '.0 21 24 21 2' 21 2' . 24 2 • 24 1 

8 00 4)-2l2'.01-346 8)4 ),. 3'"' I . ,. 12 12 12 A 

9 DO .,-aU.01-306 B30 )'" 3~" 4. 26 12 12 9 

0 DO 43-2)2' , 01-2' B24 3/. 24' ) •. 54 12 10 

11 00 4)-2l2'.01-'223 B22 3'4 22' '.)0 12 lL 

I.' DO I" -13". 07-18' Bl. "4 18" 2. S2 12 12 

13 DO 43-U15.01-16 816 3'" 16" 2 •. 58 24 12 12 12 12 12 12 12 12 U 
DRIFT IIOI..T WITH ~ 

)/4 4e .e .e 48 48 l' HEAD AND Wo\5H[R 43-16)'.01-2 020 -20' 3.0 .. 4e .8 .. 14 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

'0 

ih 
I'-

l-
:I: 
C> 
W 
:I: 

::::E 
::> 
::::E 

i 

TOP OF TREAD 

X DIMENSION 
SEE TABLE SHEET 52 

TOP OF CAP 

'0 

~ -.., 
'" =! -, 
2! 

!i 
".0 

If) 
iDU, UI 

1l Q ~;\J 
'" ~ 
u If) 

~~ ~ '" -::>::> 
~ l:~ 

XZ 
~ 

<l-
~l: 

'0 If) 

-0 UI 
Q 

on 
~ .M 

~ '" 
"Il) ~ -N 
ID If) 

• UI 
Q 

"Il) ~ 
~ If) 

<t 

~ 
If) 
UI 
Q 

~ ::::E::::E 
V> ::>::> 
on !::::E x-

<l~ 
::::E::::E 

2 CDO ID,_ 
~C\J 

l:::::E 
::>::> 
!2 
X-
<l~ 
2~ 

41-6" 

FRAMED TIMBER TOWERS, 
STEEL SPANS 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS SHEET 53 

COMPANION SHEETS 

TRANSVER-,-,=S,-,=E~~,T AK. 
BRACING 

SILL 

NOTES 
ALL CAPS 10 X 10 
ALL SILLS 10 X 10 

GENERAL NOTES 
SUPPLEP.1ENTAL MATERIALS 
BILL OF MATERIALS 

SHEET 
154 
52 
54 

148 
146 

CONNECTIONS AND CUTTI NG DIAGRAMS 
CONNECTIONS 
CONNECTIONS 
SYMBOLS 
CONCRETE PEDE STALS 

147 
155 

83 

DIMENSION CIC OF COLUWNS FOR ANY HEIGHT SEE SHEET 83 ALL COLUP.1NS 10 X 10 
ALL LONGITUDINAL STRUTS 4X 8 
ALL LONGITUDINAL BRACING 4X 8 
ALL TRANSVERSE BRACING 4 X 8 

ELEVATION 
TIMBER 

154 

LONGITUDINAL ELEVATION 
TOWER 13'-4· TO 75'-10· HIGH VIEW 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

~e 
268 159 

I STORY TOWER 

2-STORY TOWER 

~ I LL OF WATER IUS FOR ONE TOW ER OF NUMBER OF STOR I ES 

FRAMED TIMBER TOWERS, 
STEEL SPANS 

3-STORY TOWER 

I NO ICATEO 

NO OF STORIES 6-STORY 6-S T OR l "-S TORY 

TOWER HE IGHT 18'-10" S3' -<4 U 50'-10" 

liNt DEbCH I PT 10. STOCK NO WARK CI~ES) E ' I,~~~f L NO . H WE· ~~J\I ~UANT ITY F ,8; W. OUANT ITy F .d./I. QUA NTITY F .B . • 

LUWBER SOFT-WtJOO 

1 CA P 39 ' 6620.1-16 266 lOX 10 H' -0" ~OO 4 533 4 533 4 533 

2 DO 39 -6620 .1 - 12 26 4 10 X 10 12 I -0" 375' 4 40 0 4 40 0 4 '00 
8 S ILL 39-6620.1-2 268 lOX 1 0 20' -0" 625 4 667 4 ." 4 667 

• DO 39-6620.1 -18 267 lOX 10 18' 0" 563 4 600 

" DO 39-6620.1-16 286 10 X 10 16' -0" 500 16 2133 8 1007 

6 DO 39-6620.1 - 14 266 lOX 10 14' -0" '38 24 2800 2' 2800 20 2333 

7 DO 39-6620 . 1-12 26. 10 X 1 0 12 I -0 11 375 16 1600 16 1600 16 160C 

8 DO 39-662 0 . 1 1 263 10 X 10 10' - 0" 313 4 333 4 333 4 333 

9 COLU.N 39662 0 .1 12 264A lOX 10 12' - 0" 375 '8 4aoo '0 "000 32 3200 

10 DO 39-6620.1-12 26'C 10 X 10 12' -0" 375 48 '800 40 4000 32 3200 

11 DO 39-6620 . 1-12 26.0 lOX 10 :2' -0" 375 .8 .800 .0 '000 32 3200 

12 STRUT 39-33'0.08-22 169 4 X 8 22' -0" no 32 1877 28 16'3 2' 1408 

13 BRAC ING 39-33'0.08-2' .63 
• X 8 

2-4 '-a .. 2.0 44 2816 40 2560 36 230' 

I' DO 39-33'0.08-22 159 
• X 8 22' -0" 220 16 939 16 939 16 939 

1~ DO 39-33'0 .08-2 168 • X 8 20' 0" 200 40 2133 24 12 80 16 853 

16 DO 39-3340.08-18 157 4 X 8 18 ' 0" 180 '8 2304 32 1536 8 3~4 

17 DO 393340 .0 8-14 155A 4 X 8 14' -0" 140 8 299 8 299 8 299 

,8 DO 39-334 0 .08-12 154 
• X • 12' -0" 120 56 1792 4~ 1536 4 C 1280 

19 DO 39-33'0.08- 1 153A 4 X 8 10 ' - 0" 100 80 2133 64 1701 48 1280 

20 .e, 39 33'0.1 305 
• x 

10 3' -0" 38 8~ R80 72 720 56 56C 

21 DO 39-3330 .1 306 3 X 10 2 ' 0" 19 16 80 10 80 16 80 

22 DO 39-3952.1 307 3 X 1 0 3 ' -0" 28 .8 360 48 360 48 360 

23 DO 39-3330.1 308 3 X 10 2' -0" 19 16 80 16 80 6 80 
2. DO 39-3228.08 302 2 X 8 3' - 0" 15 '0 160 32 128 2' 96 

25 DO 39-33'0.1 310 
• X 

10 2 ' 0" 25 16 101 16 101 16 107 

STEEL HAROWARE BLACK 

U "ACH I NE 80LT WITH SOUAR 

NUT A NO TWO 't."'SNERS '3-2325.1 2 E20 1 20" 6.81 668 536 '2 0 

21 00 '3-2325.1 18 U8 1 18" 5.18 180 160 160 
28 DO '3-2325.1-16' fl6 1 1"6" •. 75 752 6'0 .96 
29 DO '3-2325.1-lV' EI0 1 10" 3 .• 5 132 112 92 

30 DR I FT BOLT '3-1836. 07-2 020 3/' 20" 2.50 372 300 228 
-

ONE- TO SIX-STORY MARKING DIAGRAMS 

4-STORY TOWER 

3-S~OR'r' 2-STORY '-STCR~ 

3ft I -4 01 ab' -10· 13' -4" 

OUA,~TI Tl F .~.M. QUANT IT y F.b .I.!. QU'-TIT F, e,,;,(, 

4 533 4 533 4 533 

4 40 0 • ' 00 ,nn 

" ""' 667 

B 933 

16 16 00 12 1200 

4 333 4 333 4 333 

2' 2400 16 1600 8 800 

2' 2'00 16 16CO 8 800 
24 2400 16 1600 8 800 

20 11 73 16 939 12 704 

16 102. • 256 

16 939 8 469 

16 a53 1 6 853 8 427 

8 384 B 384 B 384 

8 299 B 2 99 8 29 9 

32 1024 24 7 6 8 16 I? 

32 853 16 421 

40 '00 24 240 8 80 

16 80 16 80 16 80 

08 >60 j2 ;nw 6 0 

16 6' 8 32 

16 101 16 101 24 160 

312 20' 96 

128 96 60 , 
38. 212 116 

12 52 32 

172 116 60 I 

BILL OF MATERIALS 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
SUPPLEMENTAL MATERIALS 
ASSEMBLY AND PIECE MARKS 
CONNECTIONS AND CUTTING DIAGRAMS 

26" 266 

5-STORY TOWER 

6-STORY TOWER 

SHEET 54 

159 

SHEET 
154 
155 
52 
53 

146,147, 148 

155 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

LONGITUDINAL 

LONGITUDINAL 
STRUT MK 676 

RODS) 

TYPICAL JOINT DETAIL 

TABULATION OF TOWER DIMENSIONS AND 
ERECTION MARKS 

FOUR-STORY TOWER 

HEIGHT 7 7 ' 75' 73' 71' • 69' 

BASE 43'-2" 42' -8" 42'-2" 41'-8" 4 l'-2" 

A 
MARK 1637 1638 1639 1640 1641 

[:a£NSION 18'-Ii" 17'-i." 17~;i" 16'-ii" 16 '-J"±" 
MARK 1647 1648 1649 1650 1651 

B PNENSK>N 18'-I{-' 17'-7-1-" 17'- ji" 16 '-7~" 16'-1+" 

C 
MARK 1657 1658 1659 1660 1661 

PMENSION 18'-lt" i7 '-7-tM 17'-ii" 16'-it" I 6 '- "If" 

D MARK 1623 1624 1625 I 62:
t
, 1627 

PIMENSI~ 28'-it" 28'-5t" 28'-4t" 28'-2 28'-"lt" 

E MARK 1608 1609 161"~, 1611 1612 
PlMENSlot< 33'- j:t." 32'-IO!" 32'- • 32'-4t" 32'-1}" 

F 
MARK 1595 1596 1598 1599 1601 

PtolENSION 37'-7t" 37'-2)" 36'-lof' 36'-5i" 36':1! " 

G 
MARK 1586 15~~"p 1588 1589 1590 

DIMENSION 42'-lt" 41 '- " 41'-it" 40'-1i" 40'-lt" 

H MARK 783 786 790 792 794 
DIMENSION 31' - 11" 31'-7" 31'-it" 30'-1"14-" 301-7i-" 

J MARK 737 741 742 747 751 
DIMENSION 35'-ei" 35'-3f" 34'-10;" 34'-5t" 34'-ii" 

K MARK 710 712 717 721 72.5 
DIMENSION 39'-81-" 39' -2" 38'-8" 38'-2" 37~8" 

L 
MARK 700 701 703 704 706 

DIMENSION 43'-8;." 43'- it" 42'-6*" 41'-11"'" 41'-3).' 
MARK 758 762 766 769 772 

M ot.1ENS10N 33' -8.f 33'-5j' 33'-21:" 32'-lIt" 32'-si" 

MARK 758 762 766 769 772 
N PIMENSION 33'-a.f' 33'-5"" 33'-2~" 32'-llt" 32'-8t" 

x MARK 934 93~~" 936 93~i' 938 
OIMENSION 39'-6{-" 39'-5 " 39'-4f' 39'-3 " 39'-21" 

Y 
MARK 920 921 922 923 924 

PIMENSION 42'-st" 42'-7"" 4~-4i" 42'-2-i" 42'-0{" 

Z MARK 912 913 914 915 916 
PM:NSIO~ 46~2t" 45'-111-" 45L7i" 45'-4*" 45'-0"" 

156 

STEEL TOWERS, 
STEEL SPANS 

DIMENSION "TII 

SPAN Imp OF TREAD 

LENGTH TO TOP OF 
BEARING iL 

15'-011 2'-6." 

20' - 0" 2'-9i" 
30'- 0 11 3'-Oi" 

40'-0" 3'- 3i" 

50'-0" 3'-10" 

60'-0" 3'- IOt " 
70 '-0" 4' - 0"f' 

80'-0" 4' - li" 

90'-0" 4' -0i" 

SECTION A-A 

CLASS 25 : TWO 24 174 MK 615 
CLA SS 50 : TWO 30 I 108 MK.675 

FOUR-STORY TOWERS, 69 TO 77 FEET HIGH, 
GENERAL VIEWS AND DIMENSIONS 

COMPANION SHEETS 
GENERAL NOTES 
GEN ERAL V IEWS AND DIMENSIONS 
TOWER MEMBERS 672, 673, 675 , 676 
COLUMNS 1644 TO 1673 
STRUTS AND COLUMNS 
ROD BRACING 
BILL OF MATERIALS 
81LL OF MATERIALS 
SHIMS 
SYM80LS 

TRANSVERSE 
RODS 

SHEET 
154 
56 
59 
60 

~ _____ 2_3'_-1I_" ______ ·~1 ~~~~~nr-LL-

10 I 42 

BASE 

TRANSVERSE ELEVATION LONGITUDINAL ELEVATION ASSEMBLED VIEW 

SHEET S5 

SPUCE 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

STEEL TOWERS, 
STEEL SPANS 

ONE- TO THREE-STORY TOWERS, 15 TO 67 FEET HIGH, 
ELEVATIONS AND DIMENSIONS SHEET 56 

CLASS 25, TWO 24 I 74 MK 615 
CLASS50, TWO 30 II08 MK 675 

23'-11" 
TOP OF TREAD ~ 

'::---- DIMENSION T (SEE COMPANION SHEETS 

'" 

G 

10XI0 142 

BASE 

TABULATION OF TOlER OIMENSIONS AND ERECT ION .ARKS 

THREE-STORY 

HE' IGHT 67 ' 65 ' 63 ' 61 ' 

eASE 40 1 -8. 40' -2" 39 ' -8" 39'-2" 

A MAR K 1633 1635 1636 1637 
I IE lIS ION 22 t -2" 20'-11/81111'<~1 3/4" 18-1 5/8" 

8 MARK 1644 1644 19.5 lB'6 
o I IE lIS ION 20 '-1 7/a" 20' - } 7/ 8" 19'-7 7(8" 19'-} 3/4' 

MARK 1654 1654 1655 1656 
C OIIEIISION 20'-1 7(8" 20 '-1 7/8" 19'-7 7( 8" 19'-1 3/4" 

I.4ARK 1618 1618 1621 1622 
E OI IoENSION 29'-1 1/ 401 29'-1 1 / 4" 28 ' -11 3.'411 28 ' -101(4" 

"'ARI( 1605 1605 1606 16 07 
F DIIAENSION 3.('-1 1/ 4" 34'-1 1/4" 33'-101(4" 33 ' - 71 /4" 

WARK 1591 1592 1593 1594 
G O: t./f.NS I ON 39' - 7 1/4" 39' -I 1(4" 38' - 71/4" 3a'-1 1/4" 

"'AR l( 764 164 769 77 3 
J C IMENS I ON 33' -3 3( 8" 33 ' -33 /8" 32' -11 1/4" 32 ' - 7 1( S" 

MARl( 727 727 730 732 
K CI\ENSIOH 31 ' -4 3/4" 37'-4 3/4" 36 '-113(4" 36'-l; 5( 8" 

MARK 702 705 707 70 8 
L OIIEIISIOH 42'-11" 41' -81 /2" 40 '-1 07(8" 40' -I 3(S" 

II,ARK 743 743 746 1056 
N O I ~NS I ON 34'-103/8" 34' -1 0 3 / 8" 34'-6 7/ 8" 34'-3 1( 2" 

MARl( 73 6 143 148 758 
H o I I/ENS ION 36' -0 3/4" 34'-1 03/8" 34' -3 l/?''' 33'-87 /8" 

CLE V IS MARK n l 93 1 932 9~3 
ROD Y o I'I.ENS l OtI 35' -10 5/ 8" 39' -10 5/8' 39 ' -95(8" 39' -8 5( 8" 

CLEVIS MARK 917 917 918 919 
ROO Z o IIIiHS ION "3'~ 1/ 41" 43 ' -6 1 / 4" 43' -4" 43'-1 3/4" 

f-
I 
(!) 

L&J 
I 

TOwER 

59 ' 

38' -8" 

1637 
18' -1 5/ 8" 

1647 
18'-} 5/a" 

1 65 7 
18 ' -1 5/ ' " 

1623 
28 '-7 1( '" 

1608 
33'-} 1/4" 

lE9S 
37' -7 1/4" 

783 
31 ' -11" 

737 
3~'-~ 5/!),' 

71 0 
3S ' -Ii 1/9" 

1S8 
33'-B 7(Q" 

758 
33' -8 7/B" 

&34 
39 '-6 1/2" 

B20 
42'-9 1/ 4" 

T TABLE ON SHEET NO 55) 

... 
to 
H 

'" X 
~ 

57' 

38' -2 " 

1639 
17' -1 5/ 8" 

1648 
17' - 7 ~/8" 

16~8 
17'-7 5( 8" 

1624 
28 ' -5 3(4" 

16 09 
32 ' -1 0 1(4" 

1597 
37 ' -1 1( 4" 

186 
31'-7" 

741 
35'-33/4" 

114 
3d '-1 0 3/ 4" 

762 
33 ' -5 5( 8" 

766 
33'-Z 1(2" 

93 5 
39' -5 1/2" 

92 1 
42 '-7 1/ 8" 

10XI0 142 

MK 

'"/1-
o '!! 

1/1 

.... ~O 

676 

676 

30'-0" 

55 ' 53 ' 

37' -8 " 37' -2" 

1639 164 1 
17'-1 5/ 8" 16'-1 1/2 " 

1650 1651 
16' -7.112" 16 ' -1 liZ" 

16 BO 1661 
16 ' -7 1/ 2" 1&'-} 1/2." 

1626 1627 
28' -2 3/4" 18 '-1 1/4" 

1611 1612 
32.'-4 1/4" 32'-1 :/4" 

1600 160; 
36'-7 1/ 4" 3S' -I 1/'" 

792 79 4 
30' -111 / 4" 30' -7 0/9" 

747 751 
34' -51/8" 34'-1 1/8" 

719 725 
38'-5 1/4" 31' -8" 

769 772 
32 '-11 1(4" 32'-83/8" 

766 772 
33':21/2" 32'-B 3/a" 

937 938 
39'-3 S/8" 39' -2 3/8" 

923 924 
42'-2 5/8" 42'-01 /2" 

51 ' 

36' - 8" 

16'2 
15'-1 3/ 8" 

1652 
15' -7 1/2" 

I ~62 
15' -7 l iz" 

162Y 
27 ' -11 3/4" 

1613 
31' -101 / 4" 

16C2 
35'-71 / 4" 

797 
30'-35/ 8" 

75 9 
3Q'-8 3/a" 

731 
36'-11" 

716 
32 '-5 1/2" 

781 
32' -2 5/ 8" 

939 
39' -13N' 

925 
41'-101/ 4 

PIN AND PIPE SPACER MK 672 AND 673 
AT TRANSVERSE AND LONGI TUDIN AL STRUT 
CONNECTIONS SE E TYPICAL JOINT DETAIL 
SHEET 55 

CLASS 25 : TWO 24174 MK 615 
CLASS 50: TWO 30 I 108 MK 675 

23'- 11" 

I'-d' 

TOP OF TREAD 
__ _ DIMENSION T 

GENERAL NOTES 
GENERAL VIEWS AND DIMENSIONS 
TOWER MEMBERS 672, 673, 675, 676 
COLUMNS 1644 
STRUTS AND COLUMNS 
ROD BRACING 
BILL OF MATERIALS 
BI LL OF MATERIALS 
SHIMS TOP OF (SEE TABLE ON SHEET 55) 

rt.------------.:41----jrfrn - - - - BEARING R. ---"'"-'--..~ SYMBOLS 

IOXIOI42 

BASE 

TwO-STORY 

'9 ' 47' '5 ' '3 ' 

36' -2" 35' -S" 35' - 2" 34' -8" 

1633 1634 1635 1636 
22' -2" 21 ' -\''' 20'-1 7/ 8" 19' , 1 3/4' 

1652 16~3 1654 16 5; 
22'-2" 2]'-2" 20'-1 7/8" 19-1 3( 4" 

1619 1620 1618 1622 
29'-7 1 / 41" 29 ' -4 1 /41" 29' -} 1/41" 28'-101(4 

1603 1604 16 05 1601 
35'-1 1('" 34.'-7 1 / 4" 34 ' -1 1 / 4" 33' -1 1/ 4" 

744 753 764 773 
34' -8 5( Q" 33'-11 1/8" ~3 ' -J 3 / 8" 32' -11( 8" 

713 720 127 73 2 
39 '-1 1(2" 3B'-8 1(8" 37' -4 3/4" 3f,' -6 5/ 8" 

736 739 743 I 05~ 
36'-0 3/4" 36'-5 1(2" 3" -103( 8" 34 '-31 /2" 

736 739 743 1056 
36' -0 3(4" 35'-51 /2" 34' - ]03/8" 4'-3 1 ' 2" 

929 93 0 931 933 
'0'-2 7( 8" '0' -0 3( . " 39' -105(8" 39'-8 5/ S" 

... 
to 
H 

'" X 
~ 

TOWER 

'1 ' ag' 

34' - 2" 3~ ' -8" 

1637 1639 
19 ' - I 5/8" 17' - 1 5(8" 

1657 1659 
18' -1 5/8" 17' -1 5/ 8" 

1623 1625 
2S' -7 1/4" 28'-4 1/4" 

1 608 16 10 
33'-1 1/ 4" 32' - 1 1/4" 

783 790 
31 ' -11 " 31 ' -3 I/S" 

73 7 742 
35 ' -8 5/ 8" 3J' -10 3/ . ' 

759 766 
33'-8 718" 33 '-\' 1(2" 

758 766 
33'-B 7/ 8" 33'-21 /2 " 

93' 936 
39 ' -6 1 /2" 39' -4 3( 8" 

I XIO I 42 

MK 676 
'"/1-

O'!! ,.. 

676 

30'-0" 

37 ' 35 • 

33' -2 ' 32' - S" 

! 64} lb42 
I S'-I 1(2" 15 ' -1 3(8" 

1661 1663 
16'-1 1(2" 15-1 3/ 8" 

16 2 7 1630 
28'-1 1( ." 27' -10 1( '" 

1612 l 614 
32' -1 1 (4" 31 '-7 \/4" 

1 9' 801 
3D' -7 3 / S" :~ O ' -0" 

751 164 
34'-1 1/ 8" 33' -3 5( 8" 

772 7S1 
32' -8 3( 8" 32' -\' 5( 8" 

772 78 1 
32 '-83 ( e" 32' -\' 5/ 8" 

938 B40 
39' -\' 3/ 8" 39' -0 3/ 8" 

33 

32' - 2" 

1643 
14'-1 1 / 4" 

1664 
14'-1 1 / "" 

1831 
27'-71 / 4 11 

1.15 
31' -1 1 / 4" 

806 
29'-47(8" 

774 
32'-61 / '" 

785 
31'-9" 

785 
31 '-9" 

942 
98'-101/4" 

CLAS S 25 
TWO 24 174 

CLASS 50 
TWO 30 I lOB MK 675 

23'-11" 

10XI0 142 

BASE 

BEARING R. 

10XI0 r 42 

676 

676 

ONE-STORY TOWE R 

31 ' 29' 27 ' 2·5 ' 23 ' 21 ' 19' 17' 

31' - 8" 3 1 ' -2" 30 ' -8" 30 ' -2 11 29' -8" 29' - 2" 28' -B" 28' -2" 

1665 1666 1567 1668 1669 1670 1671 1672 
26' -1 3/8" 2,'-2 1/4" 22'-2" 20'-1 7/ 8" 18' -I 5i 8" 16'-1 1(2" 14'-1 1 /4" 12'-1 1/8" 

1616 1617 1619 1618 1 623 1627 1631 1628 
30' -7 1/ 4" 30 ' -1 1/4" 29 '-1 1/ 4" 29' - I 1/4" 28 '-7 1/4" 28' -I 1(4" 27 '-1 1/ 4" 21'-1 1/4" 

72 4 13' 744 764 7B3 794 806 815 
3)'-B 7/ 8" 36' -\' 3(8" 34' -8 5( 8" 33' -3 3/ 8" 31 ' -11" 30' - 7 3/ 8" '29'-41 ( 8" 28' -3 3/ 8" 

117 728 736 743 758 772 785 7B3 
38'-8" 37'-41(8" 36' -0 3( '" 3"-103/S" 33'-87( 8" 32 '-8 3(B" 31 '-B" 30' -11" 

SHEET 
154 
55 
59 
60 
61 
62 
57 
58 
63 

155 

lS' 

27' - 8" 

1673 
10'-07(8" 

1832 
26'-71/4" 

820 
27'-3" 

798 
30'-21/8" 

157 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

TAlUr - R " , CJ' .... TER IAIS IY'UK'I' m ' mE'" 

LINE CES:.R I PT 101 Slt.CI< tll fWlI< 
PE[A~W: SIZE 

(ItO£S) 
SI£I:T 

CAP ..... , 11&-2900. 10. <7_ •• ' 0 r 108 

Z BEAHII(; P!ArE 41-764' .07 P6 59 Zl X >i' 

} DIA_ 01 59 12 x 1Z I 5} 

• CAP BEAH 4&-2900.211-07' 015 10Z 24 I 7' 

, BEAHII(; P!ArE 41-78U .n7 PI 02 21 X 4 

nl.~ 10. 12X1?T" 

7 U IV ..... II. "'4RI"~ .,4"'; ''' , M I •• 1M 7 / . 

8 RIVElS IN ~ffi Of CAPS 0-6353 .0&-25 59 102 7/8 

9 L!Ni I T\.D I NA L S1lIIT 076 59 Ie 1.2 

10 PIN PUTE 41-7e4II.04 pe 59 9 X J 8 

00 41-7644 .04 P' 0 9 I ' /8 

2 00IlJtj BASE PlATE 47-7il'1'1.1 P4 60 61 18 X 1 

B 51 I ffENEIIS '1-7il'1'1 .04 PC" (J', 6 X '/8 

14 00 47-7_ .0. PO lD. 1 6 6 X 8 

l3 ""'" I '" rtHElOlUl 
C1 60 61 "X 2 T " 

IY) .1-7_ .0- PJ 60 61 • X 1/2 

7 1£8 SPLICE '7-78"1.05 P' 60 10 X 1/2 

18 FIAla: SPLICE .1-764 • . 05 PO 60 12 X 1/2 

19 t.Ell SPLICE "7-7_.05 P 5 6 OX ' /, 

20 RAIG£ SPt.ICE 41-7_.05 P16 61 11 X 1/2 

RIVITS. 1£8 SPLICE '3--6353 . 08 60 61 7/8 

RI\lET'S. FIAla: SPt.ICE "HI'''. 0Ir25 60 '1 7/8 

23 ~PIN 672 '9 1 1/2 • 

24 ~corrEN ~IN 5> 1/. X 2 l/l 

25 Jl PIPE 5I'ACffi 411-6206.1-02 67) ~ 2 ~ 

.- ~1011. __ ~ 65· 59 ,I. v '* ..... ,C 

?7 311"'1' 1m UPSET 677 62 3/.11 D 

'A AAlICE .= •. n,. ~, 67d 62 "um 
1~T1 ...... r ... " 62 1 1/8 

30 :lirtn"~"''' >t»I7OlTAI.IIP.';ET AAn 6? j/.o 

~ re, 6clO 6< }/.D 

" ","1.10£ <rn .&'6375. !Hl7 67. 62 jl4 0 

')n.".."., C 62 1 1/8 

,. I :ltLE~IS 62 I() j Fll< 1 1/8 llf<!AI) 

~PIII HCAD~D CLEVIS 62 1 3 / 16 ~ 

~.'N 62 1/. l( 2 1 2 

37 I£W II(; EUI:IRllE ~tmH, 3/16 & 7 '2 

\.I CONN~CTOR PIN ASSI!MBLY, It' 
~ LOOP ROD ASSEMBLY, t, 
J) tLtV1~ ROD ASSEM6L Y, t" 

158 

STEEL TOWERS, 
STEEL SPANS 

GlASS 50 
Ta.rn tElGHr GIUIP GLAS3IAICA~I~ 

4-SrCllY }-51CllY 2-STu<Y 
69' TO 79' 51' TO 67' ,H' TO'lSl' 

LElGl'H \LIGHT \LIGHT \LIGHT 
ItHl[R EACH IUEER EACH 1f..HlER EACH 

(tQJNJ6) (I'WOS) (fUNJ5) 

"'-< ,I" ~ 4 2750 '7'0 0 no;n 
1'-10· II 103 12 10J 12 Ie} 

,'-3· S 119 8 11. S 119 

Z5'--4 -

1- o. 
'~. 

, ,,,' O. 70 0 , • 7. •• . 7 • 

2 1/" 336 .67 " . 67 B6 .67 

28 '-10 7/8' 10 1215 8 12 , 6 1215 

0'- O· 40 , n In 2. In 

n' ,n' " III ,,, 10 10 10 

'--6' • oZ • 92 92 
,_, 1/" 

,-, 1/" • 11 0 

,- II.' lO .0 16 40 l? 40 

l'-()I 12 7 8 7 • 7 

o'-n " .. 16 ,. 8 Jij 

2'--{) 1/. ' 16 41 8 41 

"--{) II.' 8 WI 8 '" 8 

2'-0 11£1- 8 41 8 41 8 41 

3 1/. ' 192 .79 128 . 7> .. .79 

2 112' J8Ij .67 '56 67 128 .67 

l'-£t l/l.- 40 8 J2 8 2. 8 

dO . 1 .. ./ .8 . / 
0'-7- .0 2 J2 2 2' 2 

:3~' .. 1. '4 .118 .2" 12 .2' 
.04'- 7 " 1'8 96 11 .. 
,- , , .. .' . 6 12 • .6 

". .. 2 . 7 '8 2.7 J. 2. 7 

"-7' • .. , u , 
" 

1'-.3" 6 J. 7 • j . 7 • J.7 

1'-1- 2' 1.6 • . 6 

b ' 6 2 .7 • 2.7 2 2.7 

5' 12 ' .0 8 '.0 • '.0 

j 1/.' 1z 1.5 8 1., 4 1.~ 

12 .1 8 . 1 • . 1 

DO lBS 260 lDS 80lDS 

l-ST()<Y 
15' TO .HI 

\LIGHr 
ru-e&l EACIt 

PIECES COMMON TO ALL TOWERS 
BILL OF MATERIALS 

GLASS 25 
TtwER t£ IGHT GinJP ClASS I H IGATlGl 

'-S[CllY 3-STCllY 2-STOlY l - SrQRY 
69' TO 7SI' '1' TO 67' }3' TO '-19\ 15' TO 31' 

I£IGHT \LIGHT I£IGHT I£IGHr 
HLMlffi EACH ru-Wl EACH tLMlER EACH fU.tlER EACH 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
TOWER DETAILS 

LINE 

(1'O.K6) (fQ.W5) (f'Cl.Nl5) (fU.ID5) (FW£.6) 

· "'"' 
2 0 2 

0 119 3 
,.,. • 1870 4 187' • 1875 • 

12 PI! 12 98 12 98 12 98 , 
8 93 8 93 8 93 8 93 6 

<6 . 70 •• .7. • • .7. 96 .79 96 .79 7 

"6 .<7 176 . 67 176 .57 176 .67 17. .67 8 

• 1?15 10 1215 8 1215 6 121' • 121!o 9 

to In .0 10 12 10 2. 10 6 0 10 

8 In 32 10 2' 10 10 10 8 10 1 

• ., • 92 • 92 • 0, · 9Z 12 

4 11 • 11 13 

• 11 • 11 I ' 
8 on ,n 40 .0 12 '0 " ' 0 .-

" 7 B 7 • 7 16 
16 '" a ,u " 
16 41 8 "1 18 

8 }ij 8 ,. 8 ,. 19 

8 • 8 41 A 41 on 

192 .79 128 . 79 .. .79 " J8!I ." " , ." ". .67 " 
16 8 ' 0 8 J2 8 24 8 16 8 " )2 .1 80 .1 .. .1 liS . / 12 . / ,n 
16 2 .0 2 32 , 

'" .- , ,. 
96 .2. 14' 1.24 128 1 .2" 112 1. 24 96 .2' 26 
)2 17A 11 96 11 .. 11 32 11 27 

611 , "6 .6 92 .6 17. .6 "" .. 2A 

16 2. 7 .. 2.7 liS 2. 7 32 ,2.7 16 2.7 29 
6 4.) • '.j 2 4.) '" 
6 }.7 • '.7 2 3. 7 31 , .. .. S .6 " 6 2.7 • '.7 , '.7 " 2 •• 0 8 ".0 4 ' . 0 '" 12. · .. .. 

1Z .1 8 . 1 • .1 36 

00 lBS 330 'lBS 260 lBS 180 lBS 100 'lBS 37 

SHEET 57 

SHEET 
154 
155 
5B 

59 TO 62 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

TABLE A - 81 Of ~f[HIALS fUH P IECES ~ICH VARY fUR OlffEREN f ro.£R HEI CH fS 

DETAILED 
ON SHEE 

NUI.A,8ER ,~~RK R[Qj IS I flON, URI f 
lEJ.:;n l 'lEIGHT '\I\Ri( 

OESCR I PTi 00 LlI l( 
~R HEIGII[ 77' 

j----L 01 2 10J7R 23'-11" 1270 11S}8R 

Tl)£R COI.LMIS r---L 2 10HL 23'-11" 127D 1038L 
12 X 12 I 5J 3 0 1607R 18'-1 3/8 " 9f50 10ll8R 
SIOCI< HO 

r--!!- 60 0 1007L 18' - 1 318" 960 10ll8L 

c--L 2 1057R 17'-3 112" 9 15 1058R 

0 2 1657L 17'-, 112 " 915 1058L 

~ 2 1623 29'-<l 110" 1220 1620 
TRANSVERSE STRUTS -L 61 2 1608 jj'-.\ 1/0" 10lD 1609 
101112 = t() ~ 2 1595 3S'-<l 1/0" 1595 1596 

10 2 586 02'-0 110" 785 587 

~ 
8 887 22'-0" Jj 887 

TlWtSVERSE A:n> 62 8 879 26'-0" 39 880 

3/0 • RXl JL 8 871 30'-0" 05 872 = t() 116-6375. 5-<l7 
8 863 ,,,'-0" 5 860 

LCJGllUOl NAL A:n> -1L 62 20 883 24'-0' 36 880 
310' RXl 
SlOCK t() 116-6375.5-<l7 f-.1L 8 883 24'-0' 36 880 

HORIZQ/TAL A:n> 

I ~; Z 1000 j~'-6' 5j /11001 
,10 , RXl 

62 2 995 }8'-'\" 511 II 995 = t() 1I&-6375.5-<l1 
9 2 990 42'-0- 63 II 991 

m.ER t£IGHT 67' 

f...zc- 61 2 6331l 271- 3/e' 11180 16331l 

Tl)£R CXlI..lMIS 21 2 633L 27'-1 3/e" 11180 1633L 
12X12153 f....zL 2 l6I~lIR 21)'-1 5/s" 1070 16114R = t() 

r-1L I'll 2 16114l 20'-1 'J/S- 1070 16441 

f--zL 2 165l1R 19'-3 3/0' 1025 165IIR 

25 2 1654L 191-3 '/4" 1025 1654l 

flW6VERSE STRJTS ~ 2 1618 29'-.\ 114" 121j() 1618 
10 I 42 pL 61 2 1605 34'-.\ 110" 10lO 1605 = t() 

2B 2 1591 Ij()'-<l 1/0' 1680 1592 
T1WtSVER5E A:n> f-<L 8 880 23 1-6 " 35 880 
3/0 ~ RXl 

~ 62 8 ij76 27 '-6" 0 676 SIOCI< HO II&-6J75. '""7 
31 e 865 }}'-{)" lO 887 

LCJGllUOlNAL 1016 f-...l2- 62 16 88 25'-<l" lB 5111 

~ ~ ....... ". OWl' }} 8 879 26'-0' 39 881 

~IM- A:n> f-a- 62 2 1000 15'-6' 53 1000 

= t() I16-6J75 . 5-<l7 5 2 993 . 39'-.\" 59 993 

m.ER HE IGHT 09' 

~ 61 2 16}}R 27'-11 3/8' 11180 16311R 
1t}O COUMIS 

2 6}3L 27'-11 318' 11180 163111. 
12 X 12 I 5' 
STtX,,(t() rlL 60 2 1772R 21'-} 7/S" IUD 16531l 

39 2 1772L 21'-3 7/8" 1130 165JL 
TRA/IS'IERSE STlUTS 

~ 61 2 1619 30'-0 1/4- 1?60 1620 
10 I 02 
=10 .41 2 1603 3~'-6 1/4" 1490 1600 
TRAISVERSE A:n> f.!!z.- 62 8 88 ~'-<l' lB 883 

~ ;g'1I6-6375. 5-<l7 03 8 872 29'-6' .0 874 
lOGllUOlNAL A:n> 

r'!'!- 62 8 879 26'-<l" '9 aeo 
~~"-"R""'07 45 8 e7~ 26'-<l" 39 880 
HOR I ZOOTAL RXlS 

~~lI6-6m. 5-<l7 r--
116 62 2 999 36'-0' 50 999 

TO.ER HEIGHT 31' 

fOoER GOlJ.Mj5 
r--£- 60 2 1665R 31'-17/8' 1650 1666R 

!~X ~1 53 
118 2 1665L 31'-1 7/8' 1650 1666L 

T_RSI: STruTS 

!~I.~ 09 61 2 1616 31'-<l 110" UOD 1617 

fRANS;[RSE A:n> 
'10 ~ IOJ 50 62 8 875 28'-<l" 02 878 
~~_It 0<Hi3?2,,5-:07 

I.()(JlfUll~L IQJS 

L ~ ::flo ""RO;-O' 
51 62 8 873 29'-<l" 00 876 

.- -

920303 0 - 50 - 21 

RfQJl S I fl OIED ur~r r 
LEN3TH {~;'~\ 

75' 

2Y -5" 12.0 

2"-5" 12.0 

17'-7 J/S" 935 

17'-7 3/0" 935 

16'-91/2" BOO 
10'-9 1/2" 890 

28'-'10 }/v." 1215 

Jj'-J 110" 1.00 

37'-7 }/"" 1580 

02 ' -<l I/O" 1705 

l 2 '-{) " B 

25'-6" 38 

29 ' -6" 00 

.H '-6 " 50 

23'-6' 35 

23'-.\' 35 

3~'-0' 53 

}8'-'\" 58 

41'-6' 62 

65' 

25'-11 1/4' ll80 

25'-ll 1/0" Il80 

20'-1 '/S- 1070 

20'-1 5/S" 1070 

19'-3 ,10' 1025 

19'-3 310' 1025 

29'-.\ 1/0" 121j() 

34'-.\ 114" 10lO 

39'-.\ 110" 1660 

23'-.\' 35 

27'-.\" 0 

'2'-0" 118 

25'-0" lB 

25'-0' lB 

1"-6" 53 

}91-6' 59 

07' 

26'-11 3/e' 1030 

26'- 3/8" 430 

2O'-J 7/8' IDBO 

2O ' -} 7/ 8' 1080 

29'-9 1/0' 12'0 

J5'-<l II." 1070 

24'-0' 6 

28 '-6' 03 

25 1-6' lB 

25 1-6' lB 

'6'-0' 50 

29' 

29'-1 ,10" 1090 

29'-1 }/4" 1090 

lD'-6 110' 1280 

26'-6' .0 

27'-6' 01 

STEEL TOWERS, 
STEEL SPANS 

W\RK R£..').J I S ITiO~EDI {~I: ' f 
wen! ''lE I,~~\ 

/.t':l.RK 

13' 

1639R 22'-11" 1215 16140R 

1 ·~J9L ,22'-11" 1215 16!M1L 

1~09R 17'-1 .) 8" 905 1650R 

1009L 17' - 1 318" 905 1650L 

1059R l6'-J 1/ 2" 865 1650R 

1~59L 16' -3 1/2" 865 165DL 

1625 28'-9 I/O " 121D 1626 

1610 Jj'-<l 1/0" U85 1611 

1598 .H'-} 1/"· 1505 1599 

1588 01'-0 1/0" 1745 1589 

880 21'-6" J2 889 

881 25'-0" 38 882 

073 29'-0· 00 870 

866 32'-6" 09 867 

880 23'-6- J5 885 

880 23'-6' '5 885 

IDDI 35'-0' 53 IDO l 

996 38' -0- 57 996 

991 41'-6' 62 992 

63' 

16,6R 241-11 1/s" 1320 1637R 

1636L 20'-11 lie" 1320 1637L 

164!5R 19'-7 '/S" 10.0 16116R 

16_5L 19'-7 5/8" 1000 16116L 

1655R 18'-9 310" 1000 1656R 

1655L 18'-9 '/4' lOOO 1656L 

1621 29'-4 ' / 4' 1235 1622 

1606 "'-3 1/ 0" 10.0 1607 

1593 '9'-0 1/4" 161j() 1590 

885 23'-<l ' 35 885 

877 >7'-0" 878 

669 31'-<l" 07 870 

881 25'-<l" lB 882 

882 24'-6' 37 883 

1000 35'-6' 5J 1000 

990 }9'-<l' 59 990 

05' 

1635R 25'-11 1/0" 375 6J6R 

6 5 25'- 1/4" 75 16""-

165l1R 9' 3 310" 025 1656R 

1650L 19' 3 310" 1025 656 

1618 29'-.\ 1/4" 2110 1622 

1605 30'-.\ 1/0" I_50 1607 

880 "'''''', .- RM 

876 27 1-6" 0 878 

88 25 '-<l' }8 882 

881 25'-<l" lB 88' 

1000 '~'-6" 53 1000 

27' 

1667R 27'-1 1/ 2" 101j() 1668R 

1667L 27'-1 1/2' lijijQ 1668L 

1619 30 1-0 1/4' 1260 1618 

881 25 1-0 ' 38 880 

879 26'-<l" 39 881 

RQJ IS I fl OI UIII f 

LENGTH r~',~\ 

71 ' 

22'-0 7jfj" 1190 

22'-4 7/8" 1190 

16'-7 0" 880 

l6'-7 I/O" 880 

15'-9 J/8 " 835 

15'-9 J/8" 835 

28'-7 J/ o" 1205 

"'-9 1/0" U75 

}6'-lO }/"" 1550 

Ol'-<l 1/0" 1720 

21'-0" 32 

24'-1")" 37 

28' - 1") " 03 

'2'-0- 118 

23'-0" 35 

23'-0- 35 

35'-0- 53 

}8'-o- 57 

411-0- 62 

61' 

23'-11" 1270 

2"-11" 1270 

19'-1 112" 1015 

19'-1 112" 1015 

le'-3 518" 970 

18'-3 5/8" 970 

29'-3_1/~" 1230 

30'-<l 1/0' 030 

lB'-.\ 1/0" 1620 

23'-<l" 35 

26'-.\" Ij() 

30'-6" 116 

24'-6" 37 

20'-<l" 36 

"'-6- 53 

'9 ' -0' 59 

Ol' 

24'- 1/8" 320 

24'- 1/8" 1121) 

18' 5/8' 910 

18' - 5/8" 970 

29'- 110" 1220 

}O'-<l 110' 10lD 

'" -(1' " 
26'-.\' Ij() 

24 '-.\' 37 

20'-.\" n 

'5'-6' 53 

2" 

25'-1 3/8" UlD 

25'-1 318" 13lD 

29'-6 1/0' 12110 

23'-0' '5 

25 1-0- 58 

PIECES WHICH VARY FOR DIFFERENT 
TOWER HEIGHTS BILL OF MATERIALS 

COMPANION SHEETS 
RE()J IS I flO~ED UIHr 

WlRK 
lEJ.:;n ! (~',~~, 

GENERAL NOTES 
69' SYMBOLS 

11 III 
BILL OF MATERIALS 

16~lR 21'-10 7 a" 
TOWER DETAILS 

lo.lL 4!l'-l0 7/6" 1160 

05 R 0'- 0" 855 

1051L 16' -1 1/ ,," 855 

100lR 15'-3 318" 810 

66 L 5'-3 5/8" 6lJL 

1627 28'-6 I/O " 12DO 

1012 32'-0 I/O" 1365 

160 1 30'-5 1/ 0" 1535 

_1590 ijQ'-6 0" 700 

889 21'-0" 32 

882 24'-6" 37 

875 26 ' -0" 02 

868 31'-6' 07 

885 23'-0- J5 

885 23'-0' 35 

_. 
IDOl 35'-0' 5j 

996 lB'-1!" 57 

992 411-0" 62 
MARK R£QUISI'IKHD UI< I T REQU IS I ~ 100EIJ UNIT ~:Sl];~ , : UNIT 

'L£tGTH ,~~~~~~ MARK LENG TH ,~~~~~! MARK 'LENGTH I ~~~~~! l MARK 

59' ~ 7' 55' 5" 

1637R 23'-11" 1270 ,6<,", _Zl'-U' , >" 16"" n'- ,>" ;U1R ",- 0 ,/8'· lt 00 =0 
16J7L 23'-11" 1270 12' - 121' W9I. ~n'- l2l} 164: , 21'-10 lIS" 60 1642L 
1607R 18'-1 3/S " 91'll ''''''''' 17'-7 118" ." 1650R le'- l10" 880 165lR 16'- 855 1652R 

1607L 18'-1 3/e" 960 <UR, ' - 7 IIR" .. , 16501 '0'-7 ,10" 880 1051· 16'- 0" 855 6 L 

1657R 17'-J 112" 915 1","" 16'-9 l i2 " 8<0 16601l '-< 118" B5 1661R 15'- 3/8" 8 0 66' R 

1657L 17'-3 1/2" 9 5 ""'I lfi'-<l ' ' ' " Acn ,."nl '-0 IIA" A" "., , ,- 810 _1662L 

1623 29'-<l II." 1220 1620 28'-10 5/0" 1215 1626 28' - 5/0" 1205 16, 7 I 28'-6 1/0 ' 1200 6 9 

608 33'-.\ 110' 010 1609 ,- l / O" 1000 161: ,,'-< 110" 175 1012 .1.2'-6 ,10" 370 o 3 

1595 W-{) 1/0' 60D 5<7 7'-6 1/0" 580 600 37'-<l 110" 555 60 36'-6 1'0" 5.15 6D 

887 22' - 0" J] 887 "'-0" 889 21' - 0" .I: 889 21' -0" 8<0 

879 26'-0' 20 'AAI\ ,,'- " III 88: 2.'- " >7 88.2 20'-6" .17 883 

an JO'-<l" 05 87 29'-0' •• 870 28' - 6" 875 28'-{)" 02 877 

883 24' -0" ,6 8811 2' '-6" 35 885 2)'-0" 885 23'-<l" 35 886 

883 20 '-<l " 6 - ,- " " RAJ 2"-0" 35 88' ,,'-0" 35 886 
1000 35'-6" 53 >III : "'-0" S) 100, 15'-0" 00 35' -0" 53 100 

995 lB'-.\' 511 995 38'- " 58 996 .18'-0" 57 996 }8' -0" 57 997 

01' W 37' 35' 

1637R ",- ".", <100 2?' - 64 R J\'- 0 7/R" 160 l/ill?R _20'- 0)10" ~1l0 .OJR 

1637L ,,'- 12711 H9L 22'- 2 5 6' '-10 7/8" 60 /i112L 0'- 03/." 0 60.1 

,."0 ,7'- ,!>" 0""' " o0 ,- n" 0.' ,.," '- IIA" R,O ' M \O ,- ." 755 '''''" 
1057 17' li2" 91j() 165<L 16'-J I ll" 865 1661L W-.1 318' 810 1663l W-3_1LO" 755 166.L 

1623 ?O'-<I ,I.' ,,?{\ 1625 28'-9 1 ~ ~ ~ 210 11527 28'-6 0" 1200 630 28'-} 1 '4- i~O 1611 

1608 '-.\ II~" ,.,n <I n '-n lJ90 1612 32'-6 1/0" 370 16: 0 32' - 0 1/0" 305 lOIS 

RB7 ,,'-(1" n 8M 2 '-A" I? RRO 21' -(1" >2 69 2D'-0" 30 892 

879 26 ' >i} , J9 881 ,' -0" 30 OU2 £4'-6" )7 aa. 23'-6" 35 886 

883 2.'-<l' '" 0"0 H '-o" 35 885 23' -0" ' 5 886 22'-0" 34 887 

88' 20'-0" '" 880 2}'-6" 3' 885 23'-0" 55 - 22 1-6" 30 887 

lDOO 35 1-6' 53 00 )S'-<l" 53 DOl 35'-0' S3 1001 35'-0" 53 1002 

23' 21' 19' 17' 

1669R 23 1-1 1/8" 1225 1670R 21'- " 0 167 h 9'-0 114 " 1010 1672R 17'-0 5/8" 90' lbno 
1669L 2"-1 118" 1225 Ib70L 21'-1" 1120 .1671 19'-0 "0" 1010 67 L 7'-0 5/S" 905 1673L 

1623 2t I -o 1/ 4" 1220 1627 I 28'-6 1/4' 12DO 1611 28'-<l 1/0" 1180 1628 27'-6 1/4" 1160 16J2 

887 22'-0 " }J 889 21'-<l" 32 892 19'-6" 29 S93 18'-6" .28 895 

ee3 24 ..... 0· 36 885 23'-<l" 35 887 .,22'1)" >3 889 21'-<l " 32 890 

SHEET 58 

SHEE 

IS 
15 
5 

T 
4 
5 
7 
2 59TO 6 

REQUISI].I~ll: UNIT 
LENGTH { ~~I"~~~ 

51 ' 

> 0'-10 , I ., I ,0 

20'-10 310"~ llW_ 
15'-7 1/0" 830 

15'-7 0" 830 

0'-9 (8" 785 

10'-9 3/8" 785 

28'-0 310" I 95 

32'-3 1/0" 1360 

36'-0 1/ 4" 151 5 

20 ' -6' 31 

20'-0" 3. 

27'-<l" 0 

22'-6' 30 

22'-6' 30 

J 5 1-O' 5) 

37' - 6" 50 

33' 

19'-10 5/8" 1065 

9'- D 5/8" 1065 

)' - I R" 70' 

13'-3 118" 70'.J 

28'-<l 1/ 0" 1180 

.II '-6 ~/ o" 1325 

9' -6~ 29 

22 1-6" 3q 

22'-0' H 

22'-0' 33 

}4'-6" 52 

15' 

15'-0 31e' 800 

15'-0 -'is" 8O!l 

27'-<l 1/0" 1135 

171;' .26 

.20'-6" 31 

159 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

Z8\.10 ~" 10XI0 I 4 
10" 

STEEL TOWERS, 
STEEL SPANS 

RIVETED CONSTRUCTION, 
FABRICATION OF STRUT, PIN SHEET 59 

COMPANION SHEET 

GENERAL NOTES 
SYMBOL S 
GENERAL VIEWS AND DIMENSIONS 
BILL OF MATERIALS 

SHEET 
154-
155 

55, 56 
57, 58 

WASH ER MK 658 

7" o 7 " 

U:e::!::::1 :;::==============:;;12::::1'3-&1 CUT AND CHIP v.£B 
[ ] 

~" STANDARD a WE""' "'" 
HOLE fi' D HOLE ~" D 

LHIGH-CARBON STEEL PIN 

STRUT MK 676 PIPE SPACER MK673 PIN AND COTTER PIN MK 672 

1!..5t" 4'- 6" 

RI 

I , i ' r-1lt.P6~ 

:/ 
F== - '=--= ~~ F==~ r= ~~~~~~-_~ =.::-= FiF 
"-- ---~i= f- -
r--- -- .-

I~ 
F=-~ ~ i=t= P ' -=--=---=--=--=- =--= -= 

1\.4" 
I ~~T AND CHIP INSIDE 

, LEG BOTTOM FLANGE 

9*'" 11 ~ 1Ii:" 

5'-Z.y" 

'" ,- IItP6---... 

..,r 
I 

l~ 
II 

~ 

= (KI ~ -f<" 

'" II: \. lJ I ~ ~ =,., 
I -!-
I 

--liJ/'-" 5-1" 
, It :OLUMN 

10' " 

160 

I ,II ( 25-5'l TWO 301106 
4' 6 " 2~3" 2'-3" 

I 
I , 

I ! Ill.P6~ / 
/ ' I 

::=--= =--==~~= --c--= ~ =r=-- -=--==+-~ ~~ = =;-r-= _-.3'""" 

-----

'-..' 

01 

4'-6" 

1--01 
1/:- 1 

~ :(1' 
rl\. ) 

I 
I 

10.!-" 

Jr_. 
=-...,... ---,-,J:---- = 

-:f-' 
-=~ dE ~ F~~' - - ---

i / 
/ I 

251 
5 ~" 

2' 311 2'-3" 

T / 111tP 6~ 

..- , ' -ir l -, r , ,;- : 

I !' f--Ol ~ I ~ ~ I 16"X 9" ~tND HOLESL I 

(I + ~ I (11" liN WEB pF NEAR ?h I ~ ~ ! BEAM ONLY 1 
\.LJ 1 ~ II 

I \.lJ I \.): 
~ 

e--H 
I I i I e--

1
H I II I I 

.lL 

I 
5.!..1I 51" 

lOt' -=t-'iot" lOt 
I 

CAP BEAM MK 675 
FOR CLASS 50 DOUBLE LANE ONLY 

"'-

t -, 

t--DI 

~'(h 
~ 1\..) 

I 
I 

lOt" 

4' 6 " 4'-6 " (!.. 5<t" 

1 (' 10" 
li" 7i ll 4 -1." 7 ';'" ~. 

IItP6 -----..... I HOLES ISII 

/ Hit. 2ZX";-;;;; 

-=-- r ==r--==' f= ~-= =--- p, I =-~ -~= f- ~ 

-- ~r- ' ~ -- ~ 
~. :~ ;:=~ .- t r- U) _I 

:¥ E.=_-= F-'- --=--=--= =- --= f:=.--== [=I:! -;~ F---= 1_ "'G ,., 
/ ' I ",., 

01 SLOTS ]t"XH "---+ 1\.4" 

II lit" st" 
4' 6" 5'-2y" 

lit. P6----... I IItP6 ~A, .~ IltP6 

, -T..- ,-, .,., 
I lJL r--Ol l " q-

r-il 1 -{ ~ rlr"\ I "q-

~ \ 1 -q-

\. )l ~ tt I\. ) = '" I. =.,. 
II: 

I I =.,. ,., 
I II I 

-.1- I I =.,. 
: .lL 

5t " ~~ 5 . DIAPHRA 
10i" I IO~" It COLUMN _ .!-" 12X 12X2~ 

1'-0-1;" 

SECTION A-A 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

6~ " Ii " 
2" 7 " 7" 2" 

lit PIS, v i 

/ 1 

~ 
5~.' 6" 

~II If---i ~ 
oL 

I!. P9 

~" 16 HOLE 

1" 
OLE 19 II 

i1. 

~ 

STEEL TOWERS, 
STEEL SPANS 

12 X 12 I 53 (FOR LENGTH SEE TABLE A) , 

1 ~ l'i" 

11" 5i" 6" 

I 

r-~I tt~V 

3'-2~" 

HOLE l.t " 
16 

en ;'1<0 

1 "'t ~ 

~ en ;,~ t I r-----I 

I .!..u EAe MK 1665R TO MK 1673R ONLY / 
}- .rBEt D WELD ~ ~EL 9 MK 1665L TO MK 1673L ONLY , It PI6 

I I!. P9.../ I ~ ~11++'1~ &-~ 
t-{A) 2'-3~" A (FOR LENGTH SEE TABLE A) 8 , 

I!. 18 XI XI~6" P4 

SECTION A-A 

LENGTH 

12XI2153 X IC.I~" CI 

~"BEADWELa 
CUT AND CHIP 
FLANGE ON ONE 

I I!. P9 

II!. P4 
=====~==============-=~~~= 

SIDE OF WEB CI 

k" BEAD WELD 

SECTION B-B AND C-C ~ 
COLUMN MK 1665R TO MK 1673R INCLUSIVE 
COLUMN MK 1665L TO MK 1673L INCLUSIVE 

12 X 12 I 53 (FOR LENGTH SEE TABLE B) 

I'-It" 4'-oi" 

11n 
5l" 6" 1" 

11'1 3" 3" 3" 
2 " ~I It P3 

It " 
':~1 

HOLE I,. 

I I I . ~ ~F1 .-
MK 1644R TO 1652R ON y-"-F 4"B AD WELD 
MK 1644L TO 1652L ONL y-.-

\ j -
,,~II!.P3 

1'- 0" 2~ 6" 

HtX.f 5 REQUIRfD ONLY IF.: 1'-0" 
10, J~+ hs!' 

5 1- 4 " 
IF .5TEEL GIN POLf.5 ARE USED FOI;' ERECTION 

TABLE B 
MARK LENGTH 

1644 20' Ii " 
1645 19'-7! " 
1646 I 9'-lt " 

HOLE I~" 

COLUMN MK 1644R TO MK 1652R INCLUSIVE 
COLUMN MK 1644L TO MK 1652L INCLUSIVE 

TABLE B TABLE B 
WEIGHT MARK LENGTH WEIGHT MARK LENGTH 

1295 1647 18'-11 " 1185 1650 16 - 7t ' 

1260 1648 17'-7j" 1160 1651 16'-li" 

1240 1649 1 7'-1~" 1135 1652 15'- 7;1: " 

3" 3" 3" 3 11 3" 31' 3" Ii." 
21tl 

RI[ I e-r-
I 
I 

10 Xlx2'-ok" P5 

R=3" 

~ ~l" 
J 

P3 

WEIGHT 

II 05 
1080 SECTION D-D 
1050 

./. 2'-8~ " 

WELD 

RIVETED CONSTRUCTION, 
FABRICATION OF COLUMNS SHEET 60 

.1 

MARK 

1653 
1654 
16 55 
1656 

~-
1651; 
1659 

8" 

P9 

P9 

~"PLATE 

BEARING PLATE STIFFENERS· 
MK P9. P15. PI6 

TABLE A 
MARK A LENGTH WEIGHT 

1665 26' 28" 31 '- 1! " 1835 
1666 24'-2~ " 29' 11 " 1730 
1667 22'-2 ' 27'-11" 1625 
1668 20'-1 !" 25'-1 A' 1520 
1669 18' Ii " 23 I!. ' 14 15 
1670 16' 12. " 21 1 I" 1305 
1671 14'-14: • 19'-Oa' 1200 
1672 12-1/0. ' 17-01 1095 
1673 10'- 0!" 15'-0! " 985 

COMPANION SHEETS 

GENERAL NOTES 
GENERAL VIEWS AND DIMENSIONS 
BILL OF MATERIALS 
SYMBOLS 

ALL WELD SHOWN TO BE 
k " FILLET WELD UNLESS NOTED 

ALL RIVETS ~" ~ 

ALL HOLES ~ "~ UNLESS NOTED 

12 X 12 I 53 (FOR LENGTH SEE TABLE C) 

I'-I ~ " 

It" 5i" 6" 

r:~. 1IJ' "..-
MK 1772R AND MK 1653R TO MK 1664R 

MK 1772L AND MK 1653L TO MK 1664 

HOL E PROVIDED ONLY IF 
ERE CTION OUTRIGGER IS 
USED 

o~r~ \ 

ON (, 1 

~~ 
2'- 0· 

-
3'- 2!" 

_ HOLE 1'-11 
16 

)- 1 " 
4 EAD WELD 

2'-8511 

COLUMN MK 1653R TO MK 1664R INCLUSIVE 
COLUMN MK 1653L TO MK 1664L INCLUSIVE 

COLUMN MK 1772R AND MK 1772L 

TABLE C TABLE C 
LENGTH WEIGHT 

20 '- 3 ~ " 1114 
19'-3l" 106 1 
18'- 91 " 1034 
18'-3 A" 10 07 
17'-3i " 954 

MARK LENGTH WEIGHT 

1660 15'- 91 " 874 
1661 15'-=-3!" 847 
1662 14'-9~ " 820 
1663 14'-3a" 794 
1664 13'-3!" 740 

~" BEADBWL 
CI CI 

1 " BEAD WELD 
4 

16'-9t" 927 1772 21 '-3! " 1168 SECTION E-E 
16'-3 i" 901 

SHEET 
154 

55,56 
57,58 

155 

161 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

10XI0 I 42 SEE TABLE A FOR LENGTH 

-<--i-+----'~ __ __'S""E"'E'--'T"'A""B_'='LE"____"A'___'__'FO"'_R'___'C"_"_C --'-P-"IN-'----!.JH""0_'='LE"'S"--____ --+~2t" 
2.

11 IOn 10" til 

STEEL TOWERS, 
STEEL SPANS 

ALL WELDS SHOWN TO BE 
f' FILLET WELDS UNLESS 
OTHERWISE INDICATED 

9" 9" 
7" 

lit PIO~ 

e • 

~~- r\ 

Z 1J:'IIt.P5 IIt.P5:!1 II 
"'::::::!5;===================""i::~§ECUT AND CHIP WEB 

I~ I"P5 I" P5 ~7"1 10, ~ "- "- !-!----l 
a, f 

HOLE l!i" 'b 
Ilt.P9 

lit. 
: j I 

-; 
f'-lit. P II 

STRUTS MK 1586 TO 1632. INCLUSIVE lit. 18XIX 1~6"P4 i "----lit. P9 

HO LE I.l." 7" j , .. 
SECTION A-A 

TABLE A TABLE A 

t"8EAD WELD 1 
MARK c/C PIN HOLE LENGTH WEIGHT MARK C/C PIN HOLE LENGTH WEIGHT lit P4 
1586 42- It 42- 6-f' 1795 1610 32 H- 33 ot" 1398 
1587 4I'-N-" 42!... Oit 1775 1611 32'- 4i" 32'- 9*" 1387 
1588 41!... I~· 41!... 6i" 1755 1612 32!... Ii" 32'- 6*" 1377 
1589 40- 7t 41- Oi' 1734 1613 31-101; 32!.. 3t 1366 
1590 40!... It" 4d- 6~" 1713 1614 31- 70r 32- O~' 1355 
1591 39L 7t" 40L ot" 1692 1615 31 L lor" 31!... 6t" 1335 
1592 39!... I.!." 39L 6i" 1671 1616 3d- 7-'-" 31 L 0-'-" 1314 
1593 38'- 7it4 39!... ~" 1650 1617 30'- It" 30!.. 6*- 1293 SECTION B-B 
1594 38- 1*" 38- 6*' 1639 1618 29L Ii" 29L.. 6~" 1251 
1595 37!.. 7~" 38!... oi" 1608 1619 2rJ- 7-'- 30- ot" 1272 
1596 37!.. 2~" 37'- 7~" 1592 1620 29'- 4i" 29!... 9*",' 1261 

RIVETED CONSTRUCTION, 
FABRICATION OF STRUTS AND COLUMNS SHEET 61 

6i ll 

t-CI 

I ll' 'b 

12XI2 I 53 (SEE TABLE B 

III C 
~ V,IItPIO 
~ / 21l?P9 /"CI ~ 

N 

"'" ;r '=- . I "I 
1<->1 ;~ 

I ON 

lUll !.~ SEE NOTE ON SHn:r £I 
I' 0 " 10" 

COMPANION SHEETS 

FOR LENGTH) 

/"CI 

_1 

~ .~~ 
1'_41." J 5~" 

GENERAL NOTES 
SYMBOLS 
GENERAL VIEWS AND DIMENSIONS 
BILL OF MATERIALS 

I"' 
I~OIl Vrlt" 

3" 3"311 3"3"3" 

I 

~-.---

l E I 
-,~ 

1 ~ J -.l 
2 ItS I£X~X2'-0It"PI6 1-:;'" 

C 2L3i" 
r---- HOLES 1.:1." 

'00 A (SEE TABLE B) 
HOLES Ir.,"-

Ilt.P3jf 

1'-0" 2'-6" 

COLUMNS MK 1633R TO 1643R INCLUSIVE 
COLUMNS MK 1633L TO 1643L INCLUSIVE 

---

3
11 

6-1" 

I~· 

;.. 
ON 

'I 
.11 
'"I" 
ON 

R= 

SHEET 
154 
155 

55,56 
57, 58 

1597 37!.... If' 37'- 6-1;" 1587 1621 28'-lIt" 29!.. 4\" 1246 
MARK A LENGTH WEIGHT 

TA8 LE B i-I -+-1 ---ir-----'t---i ~--~ {-" BEAD WELD 
1598 36!..10!." 37 L 3~" 1576 1622 28'-10,," 29'- 34:" 
1599 36L 5~" 36!...IO'}" 1561 1623 28'- 7c· 29~ Ocl:u 

1600 36'- 7i" 37'- Oi" 1566 1624 28!... 5~· 28!"'IOt" 
1601 36L. I~" 36L.6i" 1545 1625 28!... 4"'" 28!.. SZ" 
1602 35!... 7~" 36'w ot" 1524 1626 28!... 2*" 28'_ 7i" 
1603 35!... hi-" 35!.... 61. 11 1503 1627 28!... It" 28- Sf' 
1604 34'- 7z" 35!... of' 1482 1628 2T- H-" 27- 6a' 
1605 34!.. 1*" 34!... 6~· 1461 1629 27!..11.1." 28' 41" 
1606 33' 10, 34 3;; 1445 1630 27L IOk" 28!.. 3;;" 

1607 33'- 7iu 34!.. ot" 1441 1631 27'- 7~· 28L Oi-" 
1608 33 I.L 33' 6t 1419 1632 26- 7*" 27- <r.-' 
1609 32'-10*" 33'- 3r" 1408 

162 

1240 
1230 
1225 
1219 
1214 
1209 
II 67 
1204 
1198 
1189 
1146 

CI 
1633 22- 2 27-11~ , 1850 
1634 2 I!... 2" 26!..1I t" 1795 

CUT~+--./ 

1635 20 Ii" 25-11' , 1740 
8~" lit. 6X~X 1'- 51:" 1636 - 19!.. It' 24L II+;" 1690 

1637 18'_ I{;" 23!...11 " 1635 '------=--- ~" BEAD WELD 1'-5.!." 

1638 17!... 71" 
SECTION C-C 1639 17'_ Ii-" 

1640 16!- 7-1:" 
1641 ISL li" 
1642 15 L. 11' 
1643 14'_ I~" 

23L 5" 
2 2!...1I " 
22L 4." 
2I L IOt" 
20-10-1:" 
19'-IQ.i" 

1610 
1580 
1555 
1525 
1475 
1425 

BEARING PLATE STIFFENERS 
P 9. P 10. P II. 



HIGHWAY 
CLASS 50 AND 25, DOUBLE-LANE 

STEEL TOWERS, 
STEEL SPANS 

RIVETED AND WELDED CONSTRUCTION, 
FABRICATION OF ROD BRACING SHEET 62 

TABLE A 
ERECTIO~ 

MARK 

912 

913 

914 

9 I 5 

9 I 6 

TABLE B 
ERECTION 

MARK 

700 

701 
702 

703 

704 

705 

706 

707 
708 

710 

712 

g.!..11 

ERECTION 
LENGTH 

46'- 2J' 
45'-111" 

45'-78 " 

45' - 4~' 

45'-01" 

3:!1I 

3" ROD LENGTH (SEE TABLE A) 

MAXIMUM ERECTION LENGTH (SEE TABLE A) 

ROD ROD ERECTION ERECTION ROD ROD ERECTION ERECTION ROD 
MARK LENGTH MARK LENGTH MARK LENGTH MARK LENGTH MARK 

990 42'-0 II 917 43'- 6 t" 993 39'- 6" 922 42' - 48" 996 
991 41 '-6" 918 43' - 4 11 

994 39'-0" 923 42'-21 11 
996 

9 91 41'-6" 919 43' - Ill! 994 39' -0" 924 421- O~" 9 9 6 
992 41'-0" 920 42' - 9k' 995 38'- 6 " 925 41'- 10k" 997 
992 41 '- O· 921 42'- 7~" 995 38'- 6" 929 40'- 2~' 999 

ROD 
LENGTH 

38'- 0" 

38'-0" 

38'- 0" 

37' - 6" 

36 '- 0" 

N03 CLEVIS AND I fA' X3,a:" STANDARD 
PIN WITH HEAD, AND f' COTTER PIN 

1-'-" 5" ( 

/~I"I 

ERECTION ERECTION ROD ROD ERECTION 
MARK LENGTH MARK LENGTH MARK 

9~0 40'- O!" 9 99 36'-0" 935 
931 39'- lof" 1000 3b-6" 936 

932 39'- 9~" 1000 35'-6" 937 
933 39'- 8 i' 1000 35 '.6" 938 

934 39 '- Sf 1000 35' - 6" 939 

UPSET-END, RIGHT-HAND THREAD 
UPSET-END, LEFT-HAND THREAD 

~I~ 
'" CUT HERE 

LOOP RODi o LOOP RODt o 

5" 
~--- SPLICE RODS t <Z!X 1'-1" 'MK 678 

~------~--~------~---

ROD LENGTH (SEE TABLE B) 

4'- 7 11 0' -II" 

2'- 0" 

J--------------------...:.:::.:.:.:..:..:.::.::.:c:..-----------. ~!lECTION LEN G-.! H (S E E TABLE -,=B,,-) __ _ 

LOOP ROD WITH TURNBUCKLE~K 677 

ERECTION ROD ROD ERECTION ERECTION ROD ROD ERECTIO N ERECTION ROD ROD ERECTION ERECTION ROD ROD ERECTION 
LENGTH MARK LENGTH MARK LENGTH MARK LENGTH MARK LENGTH MARK LENGTH MARK LENGTH MARK LENGTH MARK 

43'- 8t" 863 34'- 0" 7 I 3 39' - It" 8 72 29' - 6" 731 36' - I I" 877 27'- 0" 747 34' - 5~" 882 24'- 6" 7 7 3 
43 '- It l

' 864 3~'- 6" 71 4 38' -Ioi" 873 29'- 0" 7 3 2 36' - 6%" 8 7 8 26'-6" 748 34'- 3t" 882 24'- 6" 774 
42' -II" 865 33' - 0" 7 I 7 38'- 8" 873 29' - 0" 734 36'- 2i" 878 26'- 6" 7 5 I 34' - It .. 882 24'- 6" 776 
42' - 6*," 8 66 32' - 6" 719 .38' 5*11 874 28'- 6" 736 36'- ot" 879 26'- 0" 753 3 3' -II~" 8 8 3 2~'- a" 78 I 
41' -I If' 867 32'- a" 720 38'- 3 6" 874 28' - 6" 737 35' - Bt" 879 26'- 0" 758 33'- 8~ " 883 24' - 0 11 

783 
41 1 - at ll 

867 32 ' - 0" 721 ·38' - 2 " 874 281- 6 11 7:39 35
1
- 5t

u 
88 0 25' -6" 759 33

1
- st" 883 24'- 0 " 785 

41'- 3*" 868 31'- 6 11 
724 37' - a 6" 875 28' -0" 741 :35'- 3-+" 880 2 5 '-6 

.. 
762 33'- 5i-" -884 23'-6 '" 786 

40'-10~" 8 69 . 31'- 0 " 725 37' - all 875 28' -0" 742 34'- loi" 881 25'-0" 7 64 3 3' - 3i" 884 23' - 6'" 790 
401

- It" 870 30'- 6" 727 37' - 4t" 876 27' - 6" 743 34'- lOt" 8BI 25'-011 766 33' - 2-[" 884 23 1
: 6" 792 

39 1-8 i" 871 3 0'- O· 728 37' - 4t· 876 27' - 6" 744 34'- 8-5-" 88 1 25'- 0" 769 32'-II 'f ' 885 23'- 011 793 
39'-2" 872 29'- 6" 730 36'- l it" 877 27' - 0" 746 341 -6~" 881 25' -0" 7 7 Z 32'- 8i" 8 85 2 3' - O· 794 

SECTION A-A 

ERECTION 
LENGTH 

39 '- 5~" 
39' - 41" 

39'- 3i" 

39'-2i" 

39' - Ii''' 

ERECTION 
LENGTH 

32'-7t" 

32' - 6~" 

H' - 5t" 
32'- 2i" 
'31 1 -11 11 

31'- g" 

31 1 
- ·r" 

31' - 3*" 
30'-11;i " 

30' II" 

30'-7i" 

, 
SECTION B-B 

ROD ROD 
MARK LENGTH 

1001 35'- 0" 
1001 35'- 0" 

1001 35'- 0" 

1001 35'- 0" 

1001 35'- 0 " 

COMPANION SHEETS 

GENERAL NOTES 
GENERAL VIEWS AND DIMENSIONS 
SYMBOLS 
BI LL OF MATERIALS 

1'-3" 

ERECTION ERECTION ROD ROD 
MARK LENGTH MARK LENGTH 

940 39'- O~· 1001 35'-0' 
942 3B'-10,1:" 1002 34 '- 6-

SECTION A-A SECTION B-B 

4'-7 11 

ROD ROD ERECTION ERECTION ROD ROD 
MARK LENGTH MARK LENGTH MARK LENGTH 

885 23'- 0" 797 30'- 3'8" 890 20' -6" 

886 22'- 6 11 
798 30'- 2 ~" 890 20'- 6" 

886 22' - 6 11 
801 30' - 0" 8 9 I 20'-0" 

886 22' - 6 11 
8 06 2 9'- 4i" , B 92 19'- 6" 

887 22' - O· 8 I 5 28'- 3i" 893 IS I
- Sll 

887 22' - 0" 820 27 ' - 3 11 
895 17'-6" 

887 22' - 0" 

8 8 8 2 II - 6 11 

889 21' - 0" 

889 21' - 0" 

889 21' - 0" 

SHEET 
154 

56,55 
155 

58';;7 

163 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

STEEL TOWERS, BENTS, PIERS, 
15- TO gO-FOOT STEEL SPANS 

BEARING SHIMS UNDER STEEL STRINGERS 
OF DIFFERENT DEPTHS BILL OF MATERIALS SHEET 63 

DETAIL OF PLATE SHIM 

BILL Of MATERIALS fOR ONE PLATE SHIM 

SIZE UNIT 7'20 7522 752' 15Z. 
DESCRI P1!ION STOCK NO ,INCHES) ·LENGTH WEJIGHT H -l/Z' ~~ H· " H-, 1141' 

(FUNIS) (l.IIIIIli1r. jcJIwrnlTY ~ITY 
!'lATE .U-7e ••• o, 10XV2 1 1-0' 17 1 

DO '7-7844.07 10X,/' 1 1-0' 26 1 , 
DO 47-184'.1 10Xl 1'-0' ,. 2 , 1 

ANCHOR BOlT 0-2219.011-0' 7/e .' I.Z 2 
DO U-2Z1P . Oll-07 7/8 7' 1.7 2 2 2 

SPAN X TOWER SPAN SPAN Y III ,. ~;.-- . , 

I 

/4. CI ~ y~ 

SHIM C REQUIRED I 
I-- F-

fT :Ii ~ 
::IE 

ONLY WHEN SPAN X IS :x i:i * LESS THAN SPAN Y, 1/'1 

OR LESS THAN 30' 

"" ==- ~ 6.. 

§HIMS FOR FRAMEQ STEEL TOWERS 
" PROVIDE 2. ANCHOR BOLTS! X4 

SHIMS fOR fRAMED STEEl TOWERS PER STRINGER WHEN SHIMS ARE NOT REQUIREO 

SPAN X PO' 80' 70' 60' '0' 40' '0 ' 20' U' 

A 7'" 7"6 7'" 7"1 7"1 7'2' on 
" 8 75'1 7,.z 7'41 7 ... 7'" 7"0 1526 7526 "26 

C 7521 7526 
A 7'" 7"6 7"4 7"1 7"1 7'21 

0 8 7"8 75lP 7", 15" 7'" 7'Z6 7'2l 752' 152' .. 
C 752' 7526 

A 7'" 7"6 7'" 7"1 7"1 7'2' :;: 8 75,. 7')6 7". 75ll 7"1 7'2l 
C 152) 1526 

A 7". 7"6 "" 7531 7"1 7'2l 752' 752' 1521 
0 8 7"0 7"2 7"0 7526 7'26 • 

C 75Zl 7'26 7"0 
A 7'" 7"6 7"4 7531 75ll 7"1 75' 7"1 7"1 

>- 0 
B 752Z 7522 on 7'24 z 

7"1 7"4 15'8 " C 7'26 .. 
(J) 

A 7'" 7"6 7'" 15)1 7"1 75H 7"1 7"1 7"1 
0 B 7'22 7'2' 7522 .. 

C 7'28 7"1 75" 7'" 
A 7',. 7'l6 7'" 7'" 7'" 75)4 7'" 7'" 7'" 0 
B 7'20 ... 
C 7522 7'Z2 75'0 7'" 7'" 75'1 
A 7"6 7516 7"6 7'" 7,)6 7"6 7"6 7"6 7"6 

0 8 .. 
C 7'20 7'20 752'1 7524 75J2 7"6 7"P ".2 
A. 7'" 7516 75)4 751. 7514 7'" 75" 7". 7'" 0 
B 7520 .. 
C 1522 7'22 7"0 7514 7"8 7541 
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END OF STRINGE FABRICATE STRINGER 
FLANGE FOR SHIM CONNECTION 
AS REQUIRED 

2\" xii-" SLOT FOR 
EXPANSION END. 
Ii" HOLE FOR FIXED 
END 

21 169 GUT FR01.hA' ;r ~~ 
~ 

I, 1'-0" "I 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS AND 

PIERS, RIVETED 
STEEL PILE BENTS AND 

PIERS, WELDED 
FRAMED STEEL TOWERS 

SHEET 
IS4 
ISS 

76,77 

79IJO 
SS,56 T , .~ 

MARKS AND DIMENSIONS fOR 8UILT-UP SHINS 

ELEVATION END VIEW SECTION A'A TOTAL 
MARK H 

I (~~::!l 
DETAIL OF BUILT - UP SHIM 7'26 6 I/e', 57 

7510 I 7/e'· 42 
BILL Of MATERIALS fOR ON -E BUILT UP SHIM 

7'1l P 1/8" 62 

DESCRIPTION STOCK NO SIZE LENGTH ~ITY INCHES) 
7512 P 1/2" 51 
7514 12'· 66 

BEAM .8-ZPOO.21-0'P 21 I 'P 1'-" 1 7'" 12 II.' 67 
PLATE 47-7'44.07 10X'/4 1'-0' 1 7511 12 I/Z" 17 
RIVET 0-6"'.08 7/e z ,/.' 12 751e U III" n 
ANCHOR BOLT .'':'2219.011-0. 7/8 .' 2 . . 

751P 15 lIz' · 72 
E'LECTROOE 46'-1772.2-7 '/16 lU 7541 II', 76 

7'42 l' 1/2" 77 

.. . SPAN X SPAN Y •• • 'II SPAN X SPAN Y 

~ 

'7 '7 

- 6 ~ 
-y l -~ 

" 
" " " :' cJ~~ c..-!~.,. 

_y...L- AI 

SHIMS FOR STEEL PILE BENTS AND PIERS 

BILt or Ml'rDULB J'0lt .dOllDR BOLTB OILY WITIIOUf IIIIDIB 

BIZI 
DI<lBT 

IlIESOBIPTIOJ: IfOC!: .0 LDGm UCH ( IJIOBIS) (POlIIIDS) 
F STEEl PILE BEHTS AHD PIERS SHIMS OR 

.dCHOlt lIOt'! 43-2219.08-04 T/'8 01-4" 1.2 SPAH X PO' 80' 70' 60' '0' '0' '0' 20' 15' 

15' 7'U 7542 7'41 7518 7518 7"0 7526 752] 

20 ' 751e 75n 7"8 7'" 7"4 7516 752' 752) 

'0' ",. 7"6 7'" 7511 7'H 752l 7'2' 7526 

>- '0' 7"0 7512 7"0 7526 7'26 752' 7526 7"0 

'f1lO lIOLT8 JII~DD J'OJ! BIJI 8'1'mOlllt SlIPPOll'l! 
UftlIIJO'rlO. IJImCW!lD BT m.DI SP.lCl8 III TAUI J'Olt 111!D18 

z 
'0' 75ZZ 7524 7'Z2 7526 7511 751. 7518 

" .. 
'" 60' 7'Z2 752' 75ZZ 7'Z6 75H 7515 7518 

70' 7'20 75ZZ 7'2Z 7"0 7514 7518 75.1 

'0' 75Z0 7520 7'Z' 7'24 75)2 7516 7"P 7542 

PO' 7520 7'U HZ2 751O 7'" 7"8 7541 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

LINE 

I 

2 

3 

4 

~ 

6 

7 

8 

9 

10 

II 

12 

I) 

14 

t' 

16 

17 

6 

19 

20 

21 
., 
2) 

24 

25 

~ 
.lJ 

SPAN -1 
TOP OF TREAD 

TOP.OF GAP 
MK284 

DRIFT BOLT 
! X22" D22 

SECTION A-A 

B ILL Of MATEIWILS fOR ONE ABUTMENT 

TYPE Of ABUTMENT 

fl.lL HEIGHT 

OESCR I PT, I ON STOCK NO 

11 BULKHEAD PLANK 39-3340.12 10 

.11 00 39-3340.12-12 

.11 00 39-3340.12 

"'I LE (WING) 

~ PILE (BEARING) 

.lJ POST (WING) 39-3360 . 08 

JI 00 39-3360.08 

)j POST (BEARING) 39-6620.1 

CAP 39-6630.12-16 

00 39-6630.12-12 

00 39-6620.1-14 

SCAB 39-3330.1 

DO 39-3330.1 

SI'Ll T.IMBER 39-336G.08 

00 39-3360.06-2 

BEAR ING BLOCK )9-6620.1 

OEAOHAN 39-6620.1-16 

ANCHOR SLOCK 39-3360.08 

STEE L HARDWARE, SL~CK 

WIRE ROPE 22-'~67. '-O~ 

WIRE-ROPE CLI P 4i-""'~-0~ 

MACHINE BOLT WI TH 
NUT AND WASHER U-23i~. 07-2 

DO 43-212~ . 07-183 

ORI FT BOLT 43-16)6.07-22 

STANOANO WIRE SPIKE 42-84S8.04-1 

DO 02-8088.0"-07 

c ur TO Fir FOIi tiLLS UNO(H 6 FOOT. 

BEAR I NG PILE LEIIG THS TO BE OETEHM I NED BY 

MARK SIZE 
( INCHES) 

IB • X 12 

174 • X 12 

173 4 X 12 

300 

.O~ 6 X 8 

320 6 X 8 

261 10 X 10 

266 12 X 12 

28' 12 X 12 

26~ 10 X 10 

' 318 ) X 10 

306 3 X 10 

193 6 X 6 

198 6 X 8 

000 10 X 10 

266 10 X 10 

'07 6 X 8 

1/ 2 

1/2 

820 31. 

BI8 31. 
022 ". 

) / 8 

~/16 

f I ELU CONO I T IC'NS • 

~ NUMeEN Of BULKHEAD T I MBEHS B I L LED IS >OR "AXIMUM fiLl. USE 

PILE ABUTMENT, GENERAL VIEWS, TIMBER ABUTMENTS, 
TIMBER SPANS GRILLAGE ABUTMENTS BILL OF MATERIALS SHEET 64 

_____ 32'.0" 

MK 300 

4'·6" 

ELEVATION 

4XI2XI4'·0" MKI75 AND 
4)( 12. 10"0" MK 173 

TIMBER PILE ABUTMENT SUPPORTING II' TO 15' TIMBER-STRINGER SPANS 

TlI48ER PILE T·IMBER GRILLAGE ABUTMENT 
ABUTMENT 

6' MAXIMUM 6' MAX IMUM J' MAX IMUM . 

UNIT I 
UNGTH WE:,IGHT QUANTITY fBM QUANT ITY fBM QUANTITY fBM LINE 

(POUNDS) 

1£1'-0· 210 6 JJ6 6 336 I 

12'-0' 180 J I" 2 

10'-0' I~O 12 '80 12 .80 6 240 3 

15'-0' 2 • 
.<J 6 ~ 

8'-6' 128 2 68 6 

3'-2' 47 2 2~ 7 

6 1 -0. 188 6 300 6 

16'-0' 720 1 192 9 

12'-0' ~40 I 144 10 

14'-0' U7 2 2JJ 2 233 II 

2 1-8- 2~ 2 I) 12 

2 '-0' 19 2 10 I) 

10'-0' 150 3 120 3 120 I" 

20'-0' 300 3 240 3 ,,'0 1~ 

2 ' -0'· 63 8 IH 8 113 16 

16'-0' ~OO 2 267 17 

0 ' -10· I) 8 26 6 20 16 

20'-0' 13 8 19 

0.72 3Z 20 

ASSEMBLED VIEW 
20' 3.06 4 21 

18' 2.62 8 8 12 

ZZ' 2.76 7 6 6 2) 

10' 0") 96 60 2' 
7' 0.143 196 196 76 25 

fEWER PLANKS fOR SHA LLOWER fI LLS. 

COMPANION SHEETS 
GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 

SHEET 
154 
155 
65 

MK 300 

THREE SPIKES Ii x 7" PER 
PLANK TO PILES AND 
NAILERS . TWO SPIKES 10 
ENDS OF STRI NGERS 

END VIEW 
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HIGHWAY 
CLASS 50, DOUBLE-LANE 

TIMBER ABUTMENTS, 
TIMBER SPANS GRILLAGE ABUTMENTS, GENERAL VIEWS SHEET 65 

WING POST 
MK 405 

ANCHOR BLOCK---... ......... 
MK407 

BEARING BLOCK 
MK 400 

SILL TlMBERS---' .... ~ 
MK 193 AND MK 19B 

BOLTS BI8-----J 

POST MK 261------~, 

ASSEMBLED VIEW 

ABUTMENT FOR 6' MAXIMUM FILL 

DRIFT BOLT 022 

IT
'" ~O~NOF._~REA~l ... __ ~. ~I~~r.E~N~D"'O~F~S~TrR_IN_G_E_R~ _____ ~_ 

Q C:·- '~;:==-:·-===-· f :j 
~ , 

"-_ .. _ - _ .. _ - -
MK265 

DRIFT BOLT fX22" 022 i " WIRE ROPE EACH POST 

4X10" HOLE FOR WIRE ROPE 

IOXIOX6l 0"MK 261---~ 

WING POST 
MK 320 

ANCHOR BLOCK 
MK 407 

SILL TIMBERS MK 193--....~ 
AND MK 198 ""~~OO, 

ASSEMBLED VIEW 
ABUTMENT FOR 3' MAXIMUM FILL BOLTS B20 

XIOX~8" MK 318 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 

SHEET 
154 
155 
64 

THREE SPIKES Jt- X7" PER 
PLANK TO EACH POST AND 
WING POST . TWO END OF 
EACH STRINGER 

4XI2XIOLO·MK 173 AND 
4XI2 X14 l 0· M K 175 

.~~~J:~~~~~~~~~~~~~~~~~~~~bB~~~~~~~~~~~r-~~1r--t-~~MK 265 DRIFT BOLT 022-, 
, ",,0 

~\ 
,!>",O 

NOT MORE THAN ONE SILL TIMBER 
TO BE CUT AT MID-POINT 
BETWEEN ANY TWO POSTS 

~ IlO· MI NI MUM ~m7;7;77}/%/.;:::;:::::m7//7 
TOE NAIL WITH ~~~TWO IOXIOXI6l 0" M K 266 
FOUR WIRE SPIKES~ OR 10· DIAMETER LOG 

MK407 

/lj:;:oI....,'L....li!XIO· PER POST 

K 400 

IL'I-....l........-'---4:X8XIOlO· MK 193 AND 
6X8X20l 0 · MK 198 

SECTION B-B 

DETAILS FOR 6' MAXIMUM FIL~ 

END OF STRINGER----, 
SPAN . i i 

f='-.~~~-~-::=Jj 
, T. ' . ~! n::;=g.,t-..e.~;;;;.~~~~ 

~ : I 
-:!:~L.---.. MK265 

NOT MORE THAN ONE 
TIMBER TO BE CUT 
BETWEEN ANY TWO 
BEARING BLOCKS 

SECTION c-c 

ATURAL GROUND 

X8X IOLO· MK 193 AND 
6X8X20l 0·MK 198 

DETAILS FOR 3' MAXIMUM FILL 

POST MK261-~-4-+-4~~~----+-+-----~~-+---~;-----+~---~ TWO WIRE SPIKES!XIO· 
EACH ANCHOR TO BEARING 
BLOCK 

6X8XOl10· MK 407 

IOXIOX2l 0 " MK 400 

ELEVATION 

THREE WIRE SPIKES1X7" 
~-------=----'-----\---~=~--F===-=-":::"::~=---------r--t PER PLANK TO EACH WING 

~~~~~~~~~~~~--~d=~========~~~-.+-~ 

POST, TWO TO END OF EACH 
STRINGER 

RIFT BOLT 022 
DRIFT BOLT :tX22·D22 MK 265 

BOLTS~X20·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TWO WIRE SPIK~S~XIO· 
B20 PER SILL TIMBER TO EACH 

BEARING BLOCK 
TWO WI RE SP I KESi- X 10" -t---t~~~.l-_--±~_--l._~4.~l6~·:'-'-_W~:";'~£+_~4~l~6 "=-_+--_~4..':.l ~6·~-J..>--~3't!.1 =-" ~ 
EACH ANCHOR BLOCK TO 13l0" MINIMUM IOXIOX2LO· MK400 
BEARING BLOCK 

16 l 0· 

TIMBER GRILLAGE ABUTMENTS SUPPORTING II'TO 15' TIMBER-STRINGER SPANS 
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HIGHWAY 
CLASS SO, DOUBLE-LANE 

TIMBER ABUTMENTS, 
STEEL SPANS PILE ABUTMENTS, GENERAL VIEWS SHEET 66 

WING PILE 
MK 300 

COMPANION SHEETS 

BOLT B 22 
BEARING PILE 

ASSEMBLED VIEW 
ABUTMENT FOR IS'TO 50' SPAN 

WING PILE MK 300 

32'-0" 

ASSEMBLED VIEW 
ABUTMENT FOR 60' TO 90' SPAN 

"r .... _,:,? I 4XI2X2~6" MK 368 1~---+-- 12XI2XI4'-0' MK 285 
DRIFT BOLT 0 ISi=:;;:;;:::::;::::::...~~~~6~X~8~X~16~'-~0':"" M~K~19~6~\L.,r-_~ __ ""","_c..~~16~X~B~X~10~'-~0:"''' ~MK~19~3~--,-~~'4" _L-_",,""'-! 

v/ r i'lL! , " ', " ,, --- --- -- ------.. ,.---- ----'-'., Ii I " -4XI2XI4~0"MK 175 AND 

SXBX6CO" MK 19 J { ~" ~ , ']' ~" 4X 12 X 10'-0" MK 173 

~XI2"DI2 :, :1 ji· IJ BOLTSPIS:: :1, J )O~II 
__ I ' BIB . ~o 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 

TABLE A 
SPAN DIMENSION 

15 
, 2'- 4i" 

20 
, 

2'- si" 
30 

, 3'- oi" 
40 

, 
3' - It " 

50 ' 3' .- si" 
60 ' 3'- 10" 

70 
, 3' -IO!" 

80 4' - oi" 
90 

, 
4'-1!" 

B 

MK 300 

SHEET 
154 
155 

S1,S8 

THREE WIRE SPIKESiix7" 
PER PLANK TO PILES 
AND NAILERS 

1_ ,1, J MK 2B5 ~ 1$ GIGl $111.1 ' L / MK 36B 
. ' MK 300"------- '-- , : , .. <P e 'e e t;i , , , 

MK 173 AND 
MK 175 

.«<~ li' I~~'I·I· I------l --'I-:::-:r----tJl ":: ,r.: :1.1::, II , "~ 
DRIFT

7
BOLT ANCHORS ' ~ . ' .: _ .-:~' I~" 8(0 

' X~~~;;~~~~~;;;;~~;; I. ~ ",.,;,,1 fl .• ' '01. I--MK300 , /- ~~~~~~~~-----~':I~~~-----f~,~a;"~-----ill~:Z~~--~---nFri:9r------f~------il:~~~' ---f~~~~~~~.~~MK~~2Bi5~~~~~~7 
l .;; t J I \- :l L :! ',- :~ U.j "-('----'l~-'_+-DRIFT BOLT 0 22 '"l.d 

I! i!l 

1" ~~3LL~9'_'~~~4~C~6'_'_~~~4~LS~"_~~2~L3~"~~2~L~3'_'+-_~~_~_~~_~+-r~3~C29_"--4 i 
ICd'l ~ 15'-0" lCd', 

4'-6" 4L6" 

15'-0" 

~X22" 022 

15'TO 50' STEEL-STRINGER SPANS 

TIMBER PILE ABUTMENT SUPPORTING 60' TO 90' STEEL-STRINGER SPANS 

920303 0 - 50 - 22 

END VIEW 

END VIEW 

MK 300 

HREE WIRE SPIKES It X7" 
PER PLANK TO PILES 
AND NAILERS 

K 173 AND MK 174 
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HIGHWAY 
CLASS SO, DOUBLE-LANE 

WING POST 
MK 405 ----t~ 

CAP MK 265---If"t--oH· ..... 
OR MK 265 

DRIFT BOLT 022 

ANCHOR BLOCK--~~~ 
MK 407 OR 
MK 410 

SILL TIMBERS 
MK 193 AND MK 198 

POST MK 416 / 
OR MK 419 

ASSEMBLED VIEW 
FOR 6' MAXIMUM FILL. 

END OF STRINGER FOR 
__ ' ___ ,15' TO 40' SPANS ..; 

TOP OF TREAD 

jE ri~~~~~' 
r:!: iJi OP OF BEARING PLATE 21-"1 

AII~r 
6X8XO'-10" MK .I'';j '( 

10XIOX 2'-0" MK400 

NOT MORE THAN 
ONE SILL TIMBER 
TO BE CUT AT 

5x8xI0'-0" MK :93 
6X6X20'-0"MK 196 

MK 196 

MID POINT BETWEEN 
ANY TWO POSTS SECTION A-A 

SPANS 15'TO 40' 

END OF STRINGER FOR 

NAILER MK 191 

TIMBER ABUTMENTS, 
STEEL SPANS 

SCABS MK 316 OR MK 366 

DRIFT BOLTS 016 

;-NAILER CAP MK 193 

CAP MK 265 OR 
MK 265 

",---WIRE ROPE 

MK 173 AND MK 175 

GRILLAGE ABUTMENTS, GENERAL VIEWS 

WING POST 
MK 191 OR 
MK 417 

DRIFT 
BOLT D22 -~7'9-.p...,_"""..J 

CAP MK 265 
OR MK 265 

ANCHOR 

BOLTS 

6X8X6'-6" 

NAILER MK 420 
OR MK 421 

DRIFT BOLTS 016 
SCABS MK 306 

OR MK 369 
NAILER CAP MK 193 

BOLT 

ASSEMBLED VIEW 
FOR 3' MAXIMUM FILL 

321-0" 

CAP MK 265 
' OR MK 265 

BULKHEAD PLANK S 
MK 173 OR MK 174 

- BEARING BLOCK 
MK 400 OR MK 409 

SHEET 67 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 
BILL OF MATERIALS 

SHEET 
154 
155 
66 
68 

3 WIRE SPIKES~ X7" 
PER PLANK TO 
EACH NAILER AND 
WING POST 

MK 196 AND MK 193 

MK 1~116 - IDr~~~I~;BLE A 

MK 405 -"" -~-=-j~==}~~~~~~~~~~~~~~~3~~~~~~~~~~2i.~~~'''~"~~~rE5 
TOP OF SHEET 66 

BEARING 
PLATE ~MK 173 AND MK 175 ",0 \ 

MK 265-"'~I-"IIr-DRIFT BOLT-;fX22"D22 r?"'\' 

6X6XI'-0" 
MK 410 

BOLTS *X20" c,;,p 
"'"'-,,~20 

/7//V///////7/)////2? ''7/7////; I 

IOXIOX5'- 2i" MK 419 

MK418 FOR ' 
, , 

FOR 15' TO 40' SPANS I' 
12XI2X3'-7!" ~-

6X6XI0'-0"MKI93 50'T090 ' 
6X 8X 20'-0" MK 196 SPANS ,t,~~+---..J~iL-----~~----..If+~:":"':":..:..:..j=---...IfJ+=--=--=---+f.1I-----~H'--+....Ij+M 

SECTION A-A 

SPANS 50' TO 90 ' 

NOT MORE THAN TWO 
SILL TIMBERS TO BE CUT I 
AT MID POINT BETWEEN 
ANY TWO POSTS 

DETAILS FOR 6' MAXIMUM FILL ' 

4'-6" 

15'-0" 16 1 -0" 

2 WIRE SPIKES tx 10" 
EACH ANCHOR BLOCK 
TO BEARING BLOCK 

2 WIRE SPIKES j-X 10" 
PER SILL TIMBER TO 
EACH BEARING BLOCK 

15' TO 40' JiPA NS__ -l 
TOP OF TREAD~ " 1 -i -::>, ,~~ - -" : " :~ 

MK 193 AND MK 196 
,- MK 173 AND MK 174 

MK 193 AND MK 196 

- MK 173 AND 'MK 174 

6X6X4'-II"MK417 r BOLTS iX16"B18 FOR 15' TO 40' SPANS 
FOR 15'T040'~~~ ___ ~r-_______ ~ ____ ~3~2~'_-0~"_~, ~B~O~L~T~S~~~X~2~2=~~2~2~F~O~R~50~'T~0~9~0~' ~S~PCA~N7S __ ~ 
SPANS , DRIFT BOLT ANCHORS ix 12"012 3 WIRE SPIKES i\x 7" 

PER PLANK TO EACH 
NAILER AND WING 
POST 

< - , ,- --r - , --~ , _ - , 

j~ .~x 6X'~i::4t" ~K 429'- ' ~ -- '- - _ • 
aI alw ~ TOP OF BEARING PLATE 2" I ~ 

<lL ) ~ -
f-'<I) , CAPMK265 2r'" 

BOLTtXI8"BIB -~ /~=~7,'~~~m~~~7777jk~~~ , . 
"" 6.x-6Xo'CIO" 

/ '-- MK 407" 1tl~~ 
DRIFT BOLT i X 22" D22--;::--Y' 

IOXIOX2'-0" MK400""'/ 

NOT MORE THAN ONE: SILL 
TIMBER TO BE CUT AT 
MID POINT BETWEEN ANY 
TWO POSTS 
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SECTION A-A 
SPANS 15' TO 40' 

NOT MORE THAN 
TWO SILL TIMBERS 
TO BE CUT AT 
MID POINT BETWEEN 
ANY TWO POSTS 

SECTION A-A 
SPANS 50' TO 90' 

6X8 X6'-0" MK 191 .... 1 __ -rr""'1:±~r::=6",X.",6::X::I:-:5,-:'-::0"",,,M::K=-19:-:6===~==F=::~~=::-----;f/-<:::::6::X:o:;6::X::10".,'.",-0::'::' M=K::19,..,3=,!ci'::'tJ :r--'r:~'---; 
FOR 50' TO 90'1 

:;.;;: '" ~ , 
2 WIRE 
SPIKES *X 10" 
PER SILL TIM-

~~~:O BEARING FOR 0' T 90' SPANS FO~ 15' TO 40' SPANS ' TWO SCABS 4X 12X 2',0" MK 369 FO~ 50'r; 90' PANS 
12XI2 14" "MKZ85 '--- 10 10 X 14'-0" MK 265 "-TWO SCABS 3 XIOX ~'-O" MK306 FOFl 15' T 40'~' PANS 

f-_-+,3"-'_-!....1" ...... , ~_-"4'-'---'6'---"_--"! ___ -=4c...'_-"'-6_"~_:_.--"2~'--"'3'---"_~-'2=--'-,-3",'_' ... : _ 4 1-6"_--+--_ 41-6 11 
: I_I" 

13'-0" MINIMUM 13'-0"MINIMUM , 

16'-0" 

DETAILS FOR 3' MAXIMUM FILL ELEVATION 

TIMBER GRILLAGE ABUTMENTS SUPPORTING 15' TO 90' STEEL-STRINGER SPAN 

XI2XI2 ' -Q" MK 174 
2 WIRE SPIKES 
iXIO"PER SILL 
TIMBER TO BEARING 
BLOCK 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

BILL Of MATER IALS fOR ONE ABUTMENT 

TYPE Of ABUTMENT 

SPAN LEhGTH 

TIMBER ABUTMENTS, 
STEEL SPANS 

PILE ABUTMENT, 
GRILLAGE ABUTMENTS 

BILL Of M~rERIALS BEARIHG PLATES FOR ONE TIf .. SER AaUTMElH 

SIZE W~~~HT 
'3P~H STOCK NO MARK (ItOiESl LENGTH 

(POUNDS) 
QUAHrl TV 

~' TO 80' ij7-1814ij.Od P,~O 12.7/8 1'-)· .. • 
90' 41-134/01 . 08 PHOl lZX1/6 1'-14- 08 • 

TIMBER PILE ABUTMENT TIMBER GR I·LLAGE ASOTMENT 

W TO 50' SPAN 60' TO 90' SPAN 15' TO ijO' SPAN 50' TO 90' SPAN 

BILL OF MATERIALS 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED ABUTMENTS 

fiLL HEIGHT 6' MAX IMUM 6 ' MAX IMUM 6' MAX IMUM J ' MAx.IMUM 6' Ml'OHUM " MAXlMUM 

SIZE UNIT 
LINE DESCR I PT, ION STOCK NO MARK ( INCHES) LENGTH WE IGHT QUANT ITY fBM QUANT ITY fBM QUANT ITY FBM QUANTITY fBM QUANTITY FBM QUANlOlTY FBM LINE 

(POUNDS 

~ BULKHEAD PLANK )9-'340.12 17, o X 12 10 '-0' 1'0 12 ijBO 6 2ijO 12 ij80 6 2ijO 12 ijBO B )20 1 

2 1J 00 J9-'340.12-12 17ij • • 12 12'-0' 180 12 576 } lijij • lP2 2 

~ 00 )9-)340.12-1. IH 
• X 

12 lij '-0" 210 6 )}6 6 Jj6 6 } ,. 
• PILE (WING) }OO l' '-0' 2 2 • 
5 -.!J P IU (BEAR I NG) ~ 6 8 

• i1POST (WING) )9-)}60.08 417 6 • 8 "'-11" 74 2 }P 6 

7 2J 00 }P-))60.08 IPI 6 X B 6'-0 ' ~O 2 48 7 

• -!J DC, )9-))60.08 .05 6 X 8 e l -6· 12S 2 68 2 68 8 

t -!J POST (8EAR.ING) }9-6620.1 'IP 10 X 10 5'-2 1/4' 16i 6 2H ~ 

0 .!J DO H- 66)0.12 418 12 I. 12 )' - 7 1/8" 161 6 25 8 10 

CAP )~- 66}0.H-l. 285 12 • I, lij' -0 · .}O 2 },l6 2 H6 2 ))6 2 H6 11 

12 00 H-6620.1-10 Z6~ 10 • 10 lU '-0· .>7 2 Z)) Z 2)) l Z 

SC.~B )~-}).0.12 36~ 
• ;I. 

Il Z '-0 " )0 2 16 Il 

nc, ,0-, 40.12 H8 
• X 

IZ 2 '-6 " }B 1 10 I 10 Z ZO 1. 

DO H-}BO.l )18 ) X 10 2'-8" 25 2 Il -.U_ 

,6 00 }9- B}O.1 }06 } X 10 2 '-0" 20 i 10 16 

L7 -!J NA I LER )~-B60. 08 In 6 X 8 6'-0' PO 6 1 •• 6 lP2 6 1 •• 6 1 •• 17 

L8 ..lJ 00 J~-B60.08 .,0 6 X 8 .'-. }/.' 66 6 106 IS 

IP 1.] 00 }P-H60.08 421 6 X 8 5'-5 )/.' 82 6 Il, P 

20 NAI·LER CAP )9-H60.08 lP) 6 X 6 10'-0· 15O I '0 1 .0 1 .0 1 .0 1 40 1 .0 20 

21 DO }9-B60.08 lP6 6 X 8 16'-0" 2.0 1 6. I 6. I 6. 1 6. I 64 6. " 
22 e.t·Ll TIMBERS )9-))60.08 lPO 6 X 8 ZO'-O' }OO 5 .00 22 

.' DO }9-))60.08 19) 6 X 8 10 '-0· 1'0 1 .0 1 .0 } 1<0 ) I,D 5 200 5 200 2} 

OJ 00 }9-H60.08 198 6 X ij 20 '-0· }OO } Z40 ) 240 5 .00 5 .00 2. ,. SEARING BLOCK )9-66,0.1 .00 10 X 10 l'-O· OJ 8 IH 8 lH 25 

26 00 }9-66)0.12 .09 12 X 12 jl- 6" 1'8 8 ))6 8 H6 ,6 

127 DEADMAN }9-6620.1-16 266 10 X 10 16'-0' 500 2 267 2 267 Z7 

28 ANCHOI< BLOCK )9-H60.08 '10 6 x 8 1 '-0" l' 8 )2 6 24 28 

H DO )9-H60. 08 .07 6 x 8 0' -1 0' IJ 8 2. 6 20 2P 

1 STEE·L HARDWARE BLACK 

'0 WIRE ROPE 22-'~67"-05 1/2' 20'-0 ' II 8 8 jO 

WIRE-ROPE CLIP 42-",., ~-05 1/2 ' 0.72 )2 12 .. ' .ll 
" 

MACtiJHE BOLT 01 I TH SQUARE 
12 NUT AND TWO WASHERS 4)-2325 . 07-22} B22 J/., 22' }. }O 24 )2 .l2 

\J 00 4j-2325. 07-.2 B20 )/4' 20 ' }.06 16 Ie }) 

L' 00 .)-2}25.07-18) B18 )/.' 18 ' 2.82 e e 18 6 ,. 
i--u- _ OHlfT BOLT 4)-16H. ~7-22 022 }/" 22' 2 . 76 6 e 6 6 6 6 " 

'6 00 4)-16} •• 07-16 016 }/" 16 ' 2.00 7 9 7 7 7 7 }6 

H OR I FT BOLT ANCHOR .}-16}6.07-12 0~2 ) /.' l Z' 1. ~o 12 12 12 12 12 12 H_ 

18 STANOAf<D WIRE SP I KE 42-8'88 . 0.-1 )/8' 10' O. j) 96 60 120 92 •• 
'0 DU 42-8488.0)5-07 ~/I. · 7' e.14) 180 216 180 ~O 150 120 } 9 

JJ BEARING PILE LENGTHS TO BE OETER~IINEO BY FIELD CONO I roONS. 

..1J NUMBER Of BULKHEAD PLANKS BILLED I S fOR HAXIMUM FILL AIIO f.lAXIMUH SPAll. USE fEWE~ PLANKS fOH SHALLWER riLLS AND SHORTER SPANS. 

~ BILL Of MATERIALS IS MADE FOR MAX IMUM fiLL AND MINIMUM SPAN. CUT TO F IT WHEN F ILL IS LESS THAN MAX I MUM OR SPAN IS GHlA TER THAN MINIMUM. 

SHEET 68 

SHEET 
154 
155 

66,61 

169 



HIGHWAY STEEL ABUTMENTS, 
STEEL SPANS 

STEEL PILE AND TIMBER ABUTMENT, 
GENERAL VIEWS SHEET 69 CLASS SO, DOUBLE-LANE 

SP 
DOUBLE-LANE HIGHWAY SUPERSTRUCTURE 

DRIFT BOLT 
iX16 11 016 

32'-0" 

3'-0" 26'-0" SHOULDER TO SHOULDER 

COMPANION SHEETS 

3'-0" 

GENERAL NOTES 
SYMBOLS 
STEEL PILE A8UT~ENTS 

11 1-0" 3'-9" 7 1-6 11 3'-9" 3 1-9" 7 1-6" 3 1-QII ll-OU l l 4 6"i 4'-6" I ~,-~" ~,-~" ii 4'-8" 4'-8"] I 
BOLT BIO~~ I rh I r-BOLT JDI6 '\.,. i ~ . , / MK222 

12XI2153XI5'-0" ~K 8501~ r"$~I~1>t,;;J'~'1 ~/2/~/~'=1~~;';:'~~';" ~' ~~t~~~~~~·;· E';-~.~. t~" ;-::::::=:~3f-i-~~ ... ~~:,!If,--""-~-~ .. ;,~.~. ~~.;. ~.~. ~~';".;. ~~ .. t~=~';TII t,[~-BOLT BIO 
BULKHEAD PLAN~~Sl "'k- -: ~ " ~ , . " , ,.', j.~!-
~ 7 A D~K178 "i ' ~ "";.-"" ! ~~,r, =' =ilt- ~ .. , 
KI4 N ~ · 1 Ii i II ii '-I--t---MK221 

THREE Jix 7" WIRE SPIKES ,.:. J~ :fl------H·-t--------lI-------I +'+-:r=-+JlI-.--=--+.I4-'-=l -ll----4 -·I----iI------_I-~+---_IJ:'~f~ 
EA I 1 r

--If-L-I-l... BOLT t X II M4 .' I' I 12X1215'" "K8501 
IN EACH BULKH D PLANK ~~.~ l [ 5ttIM3XtXO'-3'MK850~f-!''--+-+-~'" Ii ii' li ,~~I,- " ... 
TO EACH NAILER f- I: :11-----1-11 .'+ -4--"-' -----tt-""""'----i -'t-=:=;:n .i'l.;;';;;'; .4~.:.:..:.:~..:.....:~.;..;..:="'4I--,-1--:-. 1 ----'t.,,,~,,I--~-------i:~: I-A-l.'---H . 

, -<,0' L.. I. ' 1 ~ .. ,::!., -titt.1:1 " #1' " ~'l" ~ :: ~u I· I!/ 
,~ r- T 1 -- Il~ [..... 

o'?~ I' 'J I ... ... ... ... ~~ . 

SHEET 
154 
ISS 
70 

~y Ii, t~;;~:j~1 ~~~----__ ----__ ~7Tl~I~:::M:K:8~51;8~0R~M~Kr8:5~19::::~14bt~I~~---~-__ ... ______ ~,,~~I~I===:~~~i!"t· ·~-l~L..4--BOLT BIO I- [f :'1 1 r- BOLT BIO 

~~~~~~~~~~~NATUR~GR~OO~N~D~~~~~~~--~~~.~·:~12-X-12-1-5-3--~~:I~'*I _~ __ ~~------~~--~~ltTnlr-------12-X+IIF _1_53_' _____ 1~~+ll~n-~~~------~~~~-~r~+, 1~1-----112-X-12-15-3~I~Ti~~L-__ ~~~~~~~~ 8;;:/// i i ~ ~ / .J10.L I IL J: "" / ~ * '///////////////// 

170 

3.9 ~K8517 YWELDED DESIGN 2A! 5XtXO'-IOl-" ~K85031 ~ 
'-L..----1RIVETED DESIGN 2 pes 12XI2153 MK.8508t-----~ MK8501,~ 

SECTION A-A 

8X8X6'-0"~K221 

BOLT lX'IO"BIO 

12XI2153 

NAILER CONNECTION TO BEARING PILE 

MAXIMUM 
PILE LOADS 

SPAN 
'TONS PER 

PILE 

151.0 11 15 
2d·d' 18 
3d·ct 22 
4d·o' 24 
5(j·d' 26 
60'·d' 28 
70"0' 30 
ed·o· 32 
90'.Q' 35 

TRANSVERSE ELEVATION 

DISTANCE FROM lOP OF TREAD 
TO BOTTOM OF STRINGERS 

SPAN STEEL lOPOF TREA[ 
LENGTH STRINGER TO BOTTOM 

SIZE OF STRINGER 
15"0" 18 I 47 2'·6~ " 
2d-0" 21 1. 59 2"9;;" 
3d-0· 24 I 74 3'-of' 
40'-0· 27 I 91 3'-3;; " 
50'-0· 33 I 125 3'· 10· 
6d-0· 33 I 132 3'-IO~" 
70"0· 36 I ISO 4"0~" 
8CJ-rf' 36 I 182 4~ Ii" 
90'·0· 36 I 230 4'-0~" 

WING PILE 
MK8501 

BOLT 810-b=4-~ 

NAILER MK 221 
BULKHEAD TIMBERS MK 174 AND MK. 178 

NAILER CAP MK 222 

END VIEW 

ASSEMBLED VIEW 



HIGHWAY STEEL ABUTMENTS, 
STEEL SPANS CLASS 50, DOUBLE-LANE 

- -~ 
t 

::.1 
~1 
~: 

I~ 

I 

= , 
;:,1 , 

+ I 

23'-8" (12XI2I5~) 
4t ll 4'-lr" 4t" 4'-1r." 4"" 2'-oi" 2' -Oi"4r" 4'-1-t" 4~" 4'-Jt!' 4'11 

. II II " I H JL _~_.J~~ 
,I 

"=_.JL~~ 
=----~ 

_'L 
~~ ,~ = ~--==lr- ~ ~~-r-- ~~ F-= = ~ 11 

F-...... ~-::::z-

li 

sin 

~ 7'-6 11 

-2 MK8S08-

4ft', 7 1-1&11 
~MK8S08 

6" 
'--MK·8508 

7'-6" 

41-" 4 1-I.t n 4i-" 

t 

ii 

41-11 

4'-lt" 

I 

TOP FLANGE 

~'-9" 
I 

~'-9" 

I 

i 

3'-61i " I 3'-61i" 
I 
I 

I 

3 1-9 11 I 3 1 -9" 

BOTTOM FLANGE VIEW 

CAP BEAM MK 8519 

23'-6" (12 X 12 IS3) 

4:t" 2 '-oi" 2'-0'1" 4~" 
I 

" " :: :: 

s'u 
r.9 7'-611 ~ 6" 

~ K2 pes 12 x 12 IS~ 
MK 8S08 . ~ 

4h" 1'-1&" 4~1I 
MK 8508 _______ 

7'-6" MK8S08--" 
6" 

4'-11" 4~1I 4'-17 11 4~" 
I 

fi 
i==J~-= I 1 1 

~--= == --~-i-~= ~ ~~ F-~~- c= == -=- -=-=--=-....=:' Ji ,= 
It ;, If 
U if 

6" 7'-6 11 

t--ER!5X£.XO'- IOt}-
MK 8503 

~CAP BEAM MK ~! 

~I ~ r-:~ 

II R~2i" 
II 
1III 
III 

~l~ TWOIS[ 
MK 851 

~PILE 12 X 12 IS 

II 

TOP FLANGE 

3 1-9" 3 1 -9 11 

I 
I 

I 
i 

CAP BEAM MK 8518 

2R! 
SXtXO'-IO~" 

MK8S03 

It 

7' - 6 11 6" 

\ 
2A! MK8S03-

CAP 8EAM MK 8S18 

~! 

I 

RIVETED AND WELDED CONSTRUCTION FABRICATION OF 
STEEL PILE AND TIMBER ABUTMENT BILL OF MATERIALS SHEET 70 

~K8S08 W ~RIND TO FIT 

END VIEW 

ALL WELDS SHOWN 
ARE 1\" FILLET 
WELDS UNLESS 
OTHERWISE NOTED 

END VIEW 

CUT PILE NOTCH 
~_II-li" LARGER THAN 

CAP. BUTT 
WELD BF 

STIFFENER MK 8508 PILE CAP MK 8504 
BI LL OF MATERIAL FOR ONE ABUTMENT 

LINE DESCR I PT I ON STOCK NO MARK 

ALTERNATE NO I WELDED DETIII LS 

WING PILES 8~OI 

~d •• <d' 8518 , Sf I FFENERS 47-7844.05 8~O' 
0 PI LE CA P 8~04 

~--

ALTERNATE NO 2 RIVETED DETAilS 

S WING PILES ~~H 

6 CAP BEAM 8~H 

7 ST I FFENERS 8,08 

8 PilE CAP 48-)790.15-'4 8'17 

LUMBER , SOFT WOOD 

~ NA I lERS 39-66 6.08 22 
10 HA I lER CAPS }9· ·6616.08 222 

II BU lKHEAD TIMBERS '9-"40.12-2 178 

12 DO '9-"40.12-12 170 

STEEL HARDWARE, BLACK 

Il OOL TS W lTIi NUTS AI{) n.:> WASK:RS O'-212~. 07-1 610 

14 ANCIlJl a)LTS WITH NUTS AI{) 1WJ WASHERS "-2219.08-00 M4 

15 DR I FT BOLTS WITH WASHERS 4}-10'O.07-_tO o 0 

COMPANION SHEETS 

SIZE 
(INCHES) 

12 X 12 I ~, 

12 X 12 1 53 

Pl ~ X "2 
12 X 12 1 53 

12 x 12 I ~J 

12 x 12 I " 

1/2-12X12 I~' 

15 C ".9 

8 X 8 

8 X 8 

• x 12 

o x 

lI4 

7 8 

j/O 

GENERAL NOTES 
SYM80LS 
STEEL PILE A8UTMENTS 

SHEET 
154 
155 
69 

lENGTH 

1~ '- O" 

2,'-6" 

107/8" 

l'-P 

1~'-0" 

23'-6" 

10 7/8 
0'-9· 

6'-0" 

e'-o· 
20'-0" 

Il'-O" 

0" 

0 ' 

10 ' 

! 
9" 

15[339 

PILE CAP MK 8517 
I 

~ 

~~ i FBM 

:J .:: 

2 79~ 

I 2~~ 

8 

4 29 

2 79~ 

1 245 

8 20 

8 26 

6 9 L20 

I? 16" 

6 ·080 ,00 

6 288 181 

~24 ~ ~} 
12 '.!J 

• B 8 

RIVETED CONNECTION DETAILS 
PILE TO CAP 8EAM 

WELDED CONNECTION DETAILS 
PILE TO CAP 8EAM 

16 

17 

18 I 

WIRE SPIKES 02-80S8.0)5-07 5/ 16 

RIVETS 0}-63S3.08-25 7/8 

DO "-0'''.08 7/8 

7' 108 !I 18 

2 :/: ' 10 ~ 
2 }/4" 

~ ~ . --

50 .'6 
19 WELD I HG ROD (POUNDS) oo-nr . 2. 7 16 ~18 

~ TOTAL WE IGHT 

171 



HIGHWAY 
CLASS 50, DOU BlE-lANE 

WASHER 

ASSEMBLED VIEW 

CONCRETE ABUTMENTS, 
STEEL SPANS 

-.!. 

:~ I--
0 , -.,!. 
on 

-w 
- , 
(\j 

ANCHOR BOLT DETAIL 

-.!. .," 
~ ROADWAY 

L. 
I--:~ :~ t it ++ ++ ++ . 1 _. 

'ot ' ... 
!f.J: f:l--2L " TYP ICAL 

-..! 2'" J.'- + 

,'_ gil 4'-6 '1 4 '-6" 1 2~3" 1 2~3 " 

3'-0" 26'-0 " 

32~ O Il 

I , II 
3-0 26'-0 " 

ELEVATION 

172 

++ +r+ 

4 '-6 " 4'-6" 1 ~ 9'1 

ABUTMENT 

3:"0" 

, " 3-0 

DIMENSION 
SEE TABLE A 

3'-0" MAXIMUM FILL 

-tIt ++ , 

± W- 2*" T YP ICAL 

- 2f' 

I:" 9' 4'-6" 4-6" 
"':"0" 

3'-0" I .. .-

SECTION 

GENERAL VIEWS 

" 
~ ROADWAY 

-t + ++ -t+ 

2'-3" 2!..3" 4'-6" 4 '-6" 

26 ':-0 " 

32'-0 " 

'- 0" 

ELEVATION 

++ 

Bill OF MATERIALS SHEET 71 

COMPANION SHEET S 

. 

3-0" 

GENERAL NOTES 

SYMBOLS 
BEARING PLATES 

DIMENSION 
SEE TABLE A ''In' II j!'OIl 

gO MAXIMUM SPAN 

I 3'-0" 

SECTION 

SHEET 
154 
155 

132 

S'-O'MAXIMUM 
FILL 

ABUTMENT 6~0· MAXIMUM FILL 

TABLE A DIMENSIONS AND BILL OF MATERIALS 
ANCHOR BOLTS WITH CONCRETE 
SQUARE NUT AND TWO 

SPAN X Y WASHERS i X IS'BIS S ' 3' 
FEET 

STOCK NO 43-2325.07-16 
MAXIMUM MAXIMUM 

FILL FILL 

QUANTITY Wnl2~~JNH CU YDS CU YDS 

15 2 ' - 6 ~" 2'-e!" 12 3 ,5 32 . 1 21.4 

20 i -9i" 2'-lIi' 12 3 .5 31.4 20.9 

30 3'-0." 3' -2i' 12 3 .5 30B 20.2 

40 3'-3i· 3'-5i' 12 3 . 5 30. 1 19.B 

50 3'-10 " 3';lk ' 12 3 .5 2B. B IB.7 

SO 3'-IOr" 4'-0· 12 3 . 5 2B .B IB. 7 

70 4' -ol" 4'-2*' 12 3 .5 28. I 1.8.2 

BO 4'- li" 4'- 3.111 12 3 . 5 28 .0 18 . 1 
90 4'- Oi' 4'- 2i' 12 3.5 2B . 1 18.2 

BEARING PLATES (SHEET 132) 
12 xi X 1'- 3 " MK 3500 FOR 15 TO BO FOOT SPANS 
12 XixI'-4" MK 350 1 FOR 90 FOOT SPAN 
SIX REQUIRED EACH ABUTMENT , STOCK NO 47- 7B44 .08 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

BRACE 4X8X22'-0" MK 159 10'TO 13' 
BRACE 4X8X24'-0"MKI60 14' TO 16' 
CAP 12 XI2X 12'-0· MK 284 
DRIFJ BOLT iX 22" 022 

12XI2X 16'-0· MK 286 

LONGITUDINAL ELEVATION 13'-0"TO IS'-O"HIGH 

BENTS UP TO 16 FEET HIGH, BRACING, TIMBER PILE BENTS, 
TIMBER SPANS GENERAL VIEWS BILL OF MATERIALS SHEET 72 

•• ES •• ES O' 
HAVE LONGITUDINAL CROSS 
BRACING EVERY THIRD SPAN LONGITUDINAL BRACING DIAGRAM 

BILL OF MATERIALl\ FO" ONE TRANSVERSE BENT 

HE IGHT Of BENT II 0' TO 9' U 10' ro 13' II 14 ' TO 16' 

SIZE U~I T 

LINE OESCRIPrlON STOCK NUMBER MARK (110£5) LENGTH WEIGHT QUANTITY FBM QUANTITY fBM QUANT ITY flJol 
(PCJ..IWSJ 

ElIU OF MATERIALS FOR ONE BENT 

1 I PI LE I 6 6 6 

LUMBER SOFT wOOD 

2 CAP 39- 66'0.12-12 281> 12<12 12' - 0" 540 1 lijij 1 144- 1 144 

, CJ P 39- 60)0.12- 16 286 1~<12 16'- OR 720 1 ln 1 192 1 192 

4 SASH BRACE 39- B.D. 06- 2' 160 "6 H'-O· 2.0 

5 BRACE 39-3)40.0b-08 15 2 4X8 6' - 0" 80 

6 DO )9-3)40.06-1 15} 4X8 10' O· 100 

7 DO 39-))40.0e-12 1'* 4X6 12' - 0" 120 

8 DO )9-3)40.08-18 151 '0,(8 18 ' - 0" 180 2 96 

0 UU )Y-3}40.08-Z D8 0<8 20'- 0" 200 2 101 

10 00 )9- D40. 08- 22 159 l;x8 22'- 0" 220 2 111 

11 DO 39- "40. CC-l4 160 .X8 2q '-0" 240 2 128 

STEEL HA RDWARE BLACK POUNUS POUI;oS POUNDS 

12 ~~l~ ,ei>lL~,~M~ SQUAHl I 43-1636.07-22 022 )/4 I 22" }.O II 7 21 I 1 21 II 1 21 

U ~ft~HI~~ ~8~rw.".ilr~"'f"IARE I 4}-2)25.07-2 B20 )/4 20· }.06 II 20 61 II 20 61 

4 DO I 43- V2S. 01-24 Bl4 l/4 I 24" }.54 II I I 1 I 4 II 1 4 

8 ILL Of ""TER IllS FOF{ ONE SPAN OF ST~UTS 

SEE I HARDWAHE BLACK 
15 I ~lACH I HE BOLT wlfHSQUARE I 43-2325. -24 I E24 I 1 I 24" I 6.48 II I II I II I 

LUMBER SOFT \OI\lOO 

" I STRUT fOR 11' - o· SPAN L 39-3>40.08-12 115414X8 I 12 '-0 , 1 120 II I II I II I 
1 I STRUT fOR 13'- 0" SPAN I )9- 3}40. 08-14 1155 I ",8 I 4' - 0·1 140 II I II I II 1 

18 I STRUT fOR 13' - 0" SPAN I 39-}}40.08-.16 11 ~6 I 4<0 I l6'-0" I 160 II I II I II I 
BI Of MATERIALS FOR ONE SPAt( OF LONGITUDINAL BRI\CIII6 J.t~ 

STH L HARDWARE BLACK FOR 11' n' AND 15' SPAilS PCUllUS 

19 M~~lil~~ !fSLT ",tI~);'M?"ARE Io}- 2}25.1- 104 I El0 1 10" 3.45 II I II II 10 }5 

20 00 '}- 2}25. 1- 2 [20 1 20" 5.61 II I II II 16 90 

LUMBER SO fT WOO~ fOR 11' , 13 t AND 1!>' SFONS rBM 

2: SCAB 39- 2228 . 08 In~ 2X8 3' - 6' I 18 II I I II 4 19 

'2 00 }9- 2228. 06 I 81 2X8 I 6' - 0" }O II I I II 
LUMBER SOFT WOOD FOR ll' - 0" SPAre 

23 BRACE }9- )J40. 08- 08 1!l2 .. 8 8 " 0 " 80 

a DO }9' D_O. OB- 1 15} 4<8 10' - 0" 100 4 1 07 

25 00 ,9- 3}~O . Olr 14- 105 !tAB 14 '- 0" 140 

21 00 '9" )340.08- 16 156 4<8 16'- 0" 160 

?7 on ,Q-' 140 .. 10- IA 57 4XR I A' - 0" 1M 

'8 00 )9- 40.08- - 0 56 .,8 20 ' - O· 200 2 101 

L ~IBER SO, r WOOO FOR 13 '. 0" SPAN 

29 BRACE }9- })40. 08- 08 152 4<8 8 '- o· 80 

30 UO } 9' B40 . 08-1 15} "A8 10' - O· lCO 4 101 

}1 DC )9- }}40. 08- 16 156 4XB 16' - O~ 160 

}2 DO 39-)4Q.08-10 1 51 4XO 18'- C" 180 

») DC }9- )}40. 06- 2 1 ~f 4x8 20'- a" 200 2 101 
,. 00 }9- }}4C. CB- 22 159 4<8 22" 0" 220 

LUMBER SOfT WOOD FOR 15' - 0" .:jFAN 

...}5 DO 39- }}40. OB- 1 153 4X8 10'- O· 100 4 101 

'6 DO 39- }}'O. ce- 12 154 q;(B 12' - 0" 120 

1 DO }9- j,4 C. 08- 18 1!;.7 "<d 16' -0" 180 

)8 ;)C }9- "40. oe- 2 158 4X6 20' - O· ZOO 

39 DC }9- 33l10. 08- 2.2 159 I.jx8 22'- 0" 220 2 117 

II 17' TO 19' II 20' m 20'-6' II 
QUANTITY FBM QUAIHI ry -

II 6 ~ I 

1 144 1 144 

1 192 1 1>2 

2 128 2 128 

2 , ij) 

2 5} 

4 128 4 120 

2 ~6 2 96 

2 101 2 101 

POUIIDS POUIlDS 

II 1 21 II 1 21 8 
II 26 

+-
86 II 28 86 II 

II 13 5} II 15 53 II 

II 8 I 52 II 8 I 52 II 
fBM fBM 

II 4 I 128 II 4 I 128 II 
\I 4 I 149 II I> I 149 II 
II .. I 111 II 4 I 111 II 

P(;UIlUS PLurms 

II 20 6. II 20 I 69 II 
II )2 119 II '2 I 179 II 

fB~1 FB~. 

\I 4 19 II 4 I 19 II 
II 4 }2 II 4 I }2 \I 

8 111 8 111 

l 15 2 7S 

2 85 2 85 

4 85 4 85 

4 101 4 107 

2 85 2 85 

Z 96 2 ,6 

8 Zll 8 213 

2 96 Z 96 

2 101 2 101 

COMPANION SHEETS 

21' 

GENERAL NOTES 
SYMBOLS 
TIMBER PILE BENTS 

ro 22' II 2)' TO 25' II 26' TO 28' ] 

SHEET 
154 
155 
73 

QUllNTHY flJ1 QUIIIIl'lrv fBM IFNTITY - LIN( 

6 n 6 II 6 III 

1 144 1 144 1 144 2 

1 192 1 192 1 192 3 

2 128 2 128 2 128 4 

5 

6 

1 

6 288 6 2B8 6 288 8 

2 107 2 101 6 no ~ 

10 

11 
POUNDS POUNDS POUNDS 

1 21 II 1 21 II 1 I II lllz 
44 us II 44 133 II 44 I J5 II} 

9 J2 II 9 32 II 9 I J2 1114 

8 I 52 II 8 I 32 II 8 I 52 15 
FBM FBM fBM 

4 I 128 II 4 I 128 II 4 I 128 16 

4 I 149 II 4 I 149 II 4 I 149 11 

4 I 111 II 4 I 111 II ~ I 111 18 

POUNDS POUIIDS POUNDS 

20 69 II 20 6, II 20 I 69 1> 

52 119 II 32 11, II 32 119 20 

FBM FBM FBM 

4 19 II 4 19 II 4 I 19 21 

4 }2 I 4 32 II ij I }2 22 

8 111 • 85 .. 85 -23 

4 101 .. 101 24 

25 

4 111 2 85 2 85 26 

2 96 21 

2 101 28 

29 

8 2lJ 8 213 8 213 }O 

51 

4 192 2 96 2 96 J2 

2 101 )J 

2 117 34 

8 213 8 2B 4 101 55 

• 128 36 

H 

4 Zl} 4 2l} 2 107 }8 

Z 111 H 
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HIGHWAY 
CLASS 50, DOUBLE-LANE 

TIMBER PILE BENTS, 
TIMBER SPANS 

BENTS, 17 TO 28 FEET HIGH, 
GENERAL VIEWS SHEET 73 

~ 
" 

~ 
T~ OF ROADWAY' DRIFT BOLT !X22" D22 

-=I -t-- --..... ,....-u."....I:.l.......I:J..3..LJ"-JU-..I:l..-4---1:.l..,,rJU-.,Ido-....2Iol.---I:.J........,FL-....i.lo......LJ--,I;,l......,....._r BOLT i X 20" B 20 

"<0 , 
""0 
'" ~ 
::> 
~ <0 X , 
« -~ 

/'--ItriHlt'-- BRACE 4X8X20'-0" MK 158 

r---Ilt1Il11-- BRACE 4X8X 18'- 0" MK 157 

4 X8 STRUT 
SPAN LENGTH MARK 
II' 12'-0" 154 
13' 14'- 0" 155 
15' 16'-0" 156 

TWO BOLTS I X24" E 24 
TWO TRANSVERSE STRUTS 

a " 4XaX24'- 0"MK 160 
<~~~==BOLT4X24 B24 
...... BRACE 4 XaXI2 '-0" MK 154 

'tllkOIIW>- - BOLT iX20" B20 

~/ 

'---H-I----l~~-_+_t+~ BRACE 4XaXa'-0" MK 152 

TRANSVERSE EL EVATION 

17' TO 19' HIGH 
BRACE 4Xaxlo'-'b" MK 153 

20 ' TO 20\..S" HIGH 

STRUT 4 X8 

TRANSVERSE STRUT 4 8 

JfJ;lll--- EIOLl I X 20" E 20 

BOLTS 
IX24" E24 

COMPANION STEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 

DETAIL OF STRUT CONNECTION 

8ENTS OVER 13 FEET HIGH HAVE 
LONGITUDINAL CROSS BRACING EVERY 
THIRD SPAN. LONGITUDINAL STRUTS ARE 
CARRIED TO BANK AND FASTENED TO 
BENT NEAR GROUND LINE 

[~ 6-PILE BENT 17'-0" TO 20'-6" HIGH 

TRANSVERSE ELEVATION 

174 

, 

1FT BOLT ~ X22 " 022 

BOLT iX20" B20 

/"'oo-fHAfr-----BRACE 4xax 20'- 0 " MK 158 

r-fHHIII---8RACE 4 X8X 18 '-0" MK 157 

BOLTS IX24" E24 
TRANSVERSE STRUTS 4X8X24'-0 " MK ISO 

~-fl!Htl------HlIL i X 24 " B 24 

ACE 4X8XI8 '- p " MK 157 21 'T025' HIGH 
RACE 4X8X20-0"MK 15a 2S'T028'HIGH 

BOLT *X20" B 20 

BOLT IX20"E 20--- __ 1It'l'-... 

BOLT IX IO" E 10 ---~-HII-~ 

TWO SCABS 2 X8 X3'-S" MK 324 -tHt---~~~~ 

TWO SCABS 2X8XS'- 0 " MK 8I -1tHll--+-........ t.",:O ......... ~~, 

6-PILE BENT 2I'-0"TO 28'-0" HIGH 

LONGITUDINAL ELEVATION 

SHEET 
154 
155 
72 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

TIMBER PILE PIERS, 
STEEL SPANS 

CAP 12 X 12 X 16-0" MK 286 NEAR 8ENT 
CAP 12XI2XI2~0"MK284 FAR BENT 

CAP 12XI2X 12'-0"MK 284 NEAR BENT 
CAP 12 X 12 X 16~0" MK 286 FAR BE NT 

TRANSVERSE SECTION 

PIERS UP TO 13 FEET HIGH, GENERAL VIEWS, 
BLOCKING FOR STRINGERS OF DIFFERENT DEPTHS, DIMENSIONS 

90' MAXIMUM SPAN 9d MAXIMUM SPAN 

TWO BOLTS! X 16' BI6 TWO BOLTS rSEE TABLE A FOR LENGTH 

£ ~,,~~=-:o~~~ 
iX22" 022 

BOLT I no' 
E 20 

I I 
I I 
l-:/ 

I 
I 

;:. 

LONGITUDINAL ELEVATION 

TIMBER BLOCKING WHEN SPANS 
ARE UNEQUAL; SEE TABLE A 

CORBEL TWO 8X 12 X 5'-0· MK 316 

STRUT 4 X 8 X 5'-0" MK 386 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIAIJS 

SHEET 74 

SHEET 
154 
155 
75 

12 PILE PIER 01-0- TO 6!.OM 

REQUIRED PILE CAPACITY 

TOTAL LENGTH OF TWO ADJACENT SPANS 

TONS PER PILE 

TABLE A 
DEPTH OF BLOCKING AND LENGTH OF ANCHOR BOLT 
WHEN ADJACENT SPANS ARE NOT EQUAL 
TIMBER 

STEEL SPAN 
SPAN T SPAN 

15' 15' 20' 30' 40' '50' 

90' 5~lr BLOCKING 2~ 4 1'-6" 1'-3" I~O" 0'-9" 0 1-3" 
BOLT 42" 34" 32" 28" 26" 20" 

eo' 5'-2*,1 BLOCKING 2~4" 1'-6" 1'-3" (-0" 0'-9" 0'-3" 
BOLT 42" 34" 32" 28" 26" 20" 

70' 5-lf BLOCKING 2'-4" 1'-6" 1'- 3" f-o" 0'-9" 0'-3" 
BOLT 42- 34- 32- 28- 26- 20-

60' 4'-11-
BLOCKING 2~1' 11..3- 1'-0" 0'-9- 0 1"6" 
BOLT 40- 32" 2B- 26- 22-

50' 4'-10f' BLOCKING 2'-1- 1
1
"3" 11..0- 0'-9" 0'-6-

BOLT 40- 32- 28" 26" 22" 

40' 4'-4i" BLOCKING 1'-71
• 0'-9- d-6" d-3" , 

BOLT 34" 26" 22" 20" 

30' 
. t 3" BLOCKING 1'-4- 0'-6" 0'-3" 
4-14" BOLT 30- 22" 20" 

20' 3'-IOr BLOCKING 1'-1" Q'-3" 
BOLT 28- 20-

15' 3'-7t" 
BLOCKING O'-Id' 
BOLT 24-

-

920303 0 - 50 - 23 

60' 

0!..3" 
20" 

0'-3 
20" 

0'- 3" 
20-

BRACE 4 X 8 X 20.~0" MK 158 
FOR l' TO 10' HEIGHT 
BRACE 4 XB X 22~0" MK 159 
FOR II' TO 13' HEIGHT 

CAP 12 X 12X 16~0" MK 286 FAR BENT 
CAP 12 X 12X 12~· MK 284 NEAR BEN.!) 

CAP 12XI2XI2'-0"MK 284 FAR BENT 
CAP 12XI2 X IS=-O"MK 286 NEAR BENT 

I-

lS.l-,9---;R~~~tIlr-.r-"¥1rt~BOLT I X 20" E20 

.90' MAXIMUM SPAN 

TWO 

FOR LENGTH 

BLOCKING WHEN SPANS 
ARE UNEQUAL;SEE TABLE A 

4XBX 5'-0· MK 386 

TRANSVERSE SECTION 

BRACE 4 x8 X 16'-0" MK 156 
FOR 1'TO 10' HEIGHT; 
BRACE 4 X 8 XIs'-O· MK 157 
FOR II' TO 13' HEIGHT 

LONGITUDINAL ELEVATION 

12-PILE PIER 710" TO 13!.0" 

175 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

TIMBER PILE PIERS, 
STEEL AND TIMBER SPANS 

DECK 

CAP '----IlIl+++ll'1I-- ADD CORBELS iii !, 

FOR 15' AND 20' il'III'1 
STEEL SPANS II II 
ONLY 1

111
, I 

1'1 

i I 

TRANSVERSE SECTIO N 

PIERS UP TO 13 FEET HIGH, BLOCKING FOR STRINGERS 
SHEET 75 OF DIFFERENT DEPTHS BILL OF MATERIALS 

f------- TTl ~HANDRAIL--~ 
1-------, I' Y ~-------__1-HANDRAIL 

TREAD~~~-_~--~: ~ ~~~::_~w" 
DECK -. -~- ,~. - < _:.-~::_ ,-

WOOD , == ~~ 

STRINGER -~_____ . 
w I 

BLOCKING >- t:J ~ <l ' 

Vl;! 
BLOCKING .... ::::.....I::~lli~=,;;,.;;,;:;==C=O=RBEL 

VARIABLE 
LENGTH 
~ " BOLT R 

LONGITUDINAL SECTION 

CAP 

STEEL 
STRINGER 

COMPANION SHEETS 
GENERAL NOTES 
SYMBOLS 
TIMBER PILE PIERS FOR 

STEEL SPANS 

SHEET 
154 
155 

74 

BI LL Of ' IHCRI U S FOR Q.I~CHO ~ OO LT5 ~ND RE ~RING PLH ES 

,(,' AU::;Il::m 30LT WI Tt t SQU~RE :WT ~tW TWO Wtl. SHERS 
FOH REQU I H[O LWG rll SEe: T'\BLE ~ SHEET 7" 
S I X R(nuI REO en £.Q01~T ~£A:! tTl t·16£.R~o\N 

TwELvE REQUI RED tl. T [ 001 ~r FOR EACl-i STEEL ~."U 

BOl T LENGTH STO::; K IIUMBER 

2O ' 1l3-ZH'. 01-2 

22' 1I}- Z325. 0 7-22 3 
2., 113- 2 H ' . 0 1-2il 

26' II }-Z}2 5. 01-26 5 

26 ' /t}- 2 325. 0 7-26 

'0' 1I }-2325.07-} O,s 

'" 1I }-2:}2' .07-H 

,. ' 4}- 2325. 0 7- }45 

SPECIAL BLOC KI NG AT JUNCTION OF STEEL AND TIMBER SPANS 40 ' Q}-2}25.0 7- II06 

Q2' q }-2'2'.07- "2 ~ 

8EARl tG PLATES 12 x 7/B X 1 '-). P}5QC FOR 15 10 8l FtDr ~ 
BCARI I(; PLATES 12 )( 7/ a x 1'-/.1- P3~ 1 ~ go FOOT 9?AH 
SIX ROJ IREO FOR El\:I l SrrEl ~tlU U EACH SI.JPPOO r 
STro< iwam 110-164"- 06 

vAAll\BlE BLOCKHG 12- WIDE '( 12' -0 - LOG OF OEPn«3 
RC}J IRED ~ 9{)f~ BY DltJe l'3ll>i 'f 

,.BI.,L OF MATERIAL .CR I _. IM_ ... I 

CLASS 50 OOU&LE LANE PIER HEIG/iT 

-1~1T 
0' TO 6' I 7' TO 10' I 11' ro 13 ' 

SIZE 
LINE OESCRIPTIION STOCK NO MARK ( INCHES) LENGTH I>£.I~~, QJANTITY F8M COlNT' rr F8M QUANTITY F8M 

I P I LE I I I 12 I Il I ~ 
LUMBER, SOFT WOOD 

OlE T BER P EN 
TABLE A 

STEEL DIMENSION BOLT 
SPAN Y R 

15' o'-9i " 24" 
20' I'-O ~ 11 26" 
30' 1'-31 " 30" 

2 CAP 39-6630,12-12 284 12 X 12 12 ' -0' ~40 2 288 2 280 2 288 40' 1'-6 X" 32" 
3 00 39-6630,12-16 286 12 x 12 16'-0· 72 0 2 384 2 384 2 384 50'. 2'-O s " 3S" 
• CORBEL 39-66 16,12 316 8 X 12 ~'-O' 50 I? 080 1? 480 4B O 60' 2'-1 " ~8" , STRUT 39 3HO.08 386 4 X 8 "-0· '0 4 53 6 80 0 80 

6 BRACE 39-3"0.08-08 lH 4 X 8 8 ' O' dO 4 80 4 86 

7 00 39-"00. 08-16 156 4 X 8 16'-0' 160 4 17l 

8 DO 39-33.0,08-18 lH 4 X 8 16 ' -0' 180 4 192 

70' 2'-3 i " 42" 
SO' 2'-4 4 " 42" 
90' 2'-3 ~ " 42" 

9 DO 3.-3340 , 08-2 158 4 X 8 20'-0 ' 200 4 213 

'" n,' 10-"00. OB- 22 159 4 X 8 22 '-0' 220 4 235 

~rr r L HARDWARE BLACK 

~~!~T ,~~L;t;N~ I ~~~~~~ARE 43- 636.07- 22 Dll 3/. ZZ· '.0 26 26 .0 

MACH I HE BOLf WITH S)UARE 
1? HEAD AND ONE WASHER 43-2325,1-, E20 I 20' ~. 6 28 76 76 

I' DO 43 2>25.1-24 E24 I 24" O. ~ 10 10 

14 DO 0' 2325.07-10 Bl0 3/4 10" 2. 6 Z4 2q Z4 

176 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

21"21 21" 2!' 5~ 
1"-6" 41-611 1'- 6" 

24'- 0" (18 C 42.7) 

CAP BEAM MK 8917 

22'-6" 

7'-6'1 

TRANSVERSE ELEVATION 

STEEL PILE BENTS, 
STEEL SPANS 

2" 2 J" 10=-4 -'"-. 
3'-(j' 

~l" 2..1 
4'-611 

I 
I I I 
I II 
I I I 

: : I 
I ~ I 

B) 

SEE TABLE A 
~ 

K 8916 

SECTION A-A 

FOUR-PILE BENT 

RIVETED CONSTRUCTION, BENTS UP TO 20 FEET 
HIGH, GENERAL VIEWS SHEET 76 

( "';., 

COMBINED LENGTH OF TWO SPANS O~ 

COMMON SUPPORT. MAXIMUM -100'-0' 

DIAGRAM 
·SHOWING HEIGHT AND SPAN LIMITATIONS 

PILE BENT 

~ 

BENT TRANSVERSE 
HEIGHT BRACE 
20' 0" MK 8944 
18'-0" MK 8945 
16'-0" MK 8946 
14'-0" MK 8947 / 

12'-0" MK 8948 
10'-0" MK 8949 / 
8'-0' MK 8950 / 

TABLE B 
MAXIMUM DISTANCE FROM TOP OF TREAD TO BOTTOM 

PILE LOADS OF STRINGERS FOR VARIOUS SPANS 

TOTAL TONS STEEL- TOP OF TREAD 
LOAOED PER SPAN STRINGER TO BOTTOM 
LENGTH PILE SIZE OF STRINGER 

30'-0" 20 15~0" 18 I 47 2'-61" 
4d-0" 23 2d-0" 21 I 59 2'-9/i" 
50'-0" 25 30'-0" 24 I 74 3'- o/"" 
60'-0" 28 4d-d' 27 I 91 3'-3i{ " 
70'-d' 30 50!.0" 33 I 125 3'- 10" 
80' 0" 33 60'-0" 33 I 132 3'~IO~" 
90'-0" 35 70'-0" 36 I ISO 4'-0~" 

100'-0" 38 8d-0" 36 I 182 4'-1 ~" 
90'-0' 36 I 230 4'-Oe" 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
FABRICATION DETAILS 

SHEE T 
154 
155 
78 

150 

;l o T -

CAP BEAM 

DIAPHRAGM 

PILE 

TRANSVERSE 
BRACIN G -+HJbI:¥+iI-H---+l~~ ~ 

/ j-O 

! oo 
,/ ~--r "i 

/ I Z ' 

" 0 
}. I i§ . .) 

,--;c, b S 

I..:!- -:"J J L.-

, " 

TRANSVER:,S_.:E~!b~~#;~=TI 
STRUT-

. -111 

I I I ~ 
111 11 
I II II 

. , "I 

ASSEMBLED VIEW 

'J I 

J .. 
~-:: rj Y i :$"Jlf$""U 

" 

i f r 
'/ 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

2 I! 4X3Xii X 1!..3" 
A2 

~ 
~ 
4: 

• t: 
o~ 

-6 0 en 
'" I-0:::> 

'a: 
~CDI-
:::>zen 
~"'o xXz 
",I-", 
~en enC) 

.... z 
"'~o 

en'" '" z-a: on 
2",ID 
en ~ Zz 
.... 0 x 
~- ~ -en Oz .... 
~ 

0 
z 
~ 
~ 

178 

(Xl END 

PLAN AT TOP OF PIER 

2 '-O"MAXIMUM----i 

SIX-PILE PIER 

STEEL PILE PIERS, 
STEEL SPANS 

~ 
x 

'" 

GROUND 
LINE 

VARIES 
f- SEE TABLE B 

BOTTOM 
OF STRINGER 

MK 8915 

MK 8927 

MK 8912 

RIVETED CONSTRUCTION, PIERS UP TO 20 'FEET 
HIGH, GENERAL VIEWS SHEET 77 

COMBINED LENGTH OF TWO SPANS ON 

COMMON SUPPOR T; MIN'MUM -'00'- 0" 

MAX'MUM -'80'-0· 

DIAGRAM 
SHOWING HEIGHT AND SPAN LIMITATIONS 

MAXIMUM 
PILE LOAD 
TOTAL TONS 

LOADED PER 
LENGTH PILE 

110 32 
120 34 
130 35 
140 37 
150 39 
160 40 
170 42 
180 44 

TABLE A 
PIER TRANSVERSE 

HEIGHT A BRACE MARK 
ai_oM 8950 8951 

10'-d' 8949 8952 
12 0 8948 8953 
14 0 8947 8954 
16'-0· 8946 8955 
18'-0 8945 8956 
20' 0" 8944 8957 

TABLE B 
DISTANCE FROM TOP OF TREAD TO BOT-
TOM OF STRINGER FOR VARIOUS SPANS 

STEEL- TOP OF TREAD 
SP,\N STRINGER TO BOTTOM OF 

SIZE STRINGER T 

15~0" 18 147 2'-6f" 

20'_0" 21 159 2'-9~· 

30'_0" 24 174 3'-0~" 

40'-0" 27 191 3'-3i" 
50'-0" 33 1125 3'-10" 
60'_0" 33 1132 3'-10 " 
70'_0" 36 1150 4'_0 " 
8d-0" 36 1182 4'-11 " SECTION 1-1 
90~0" 36 1230 4'-0 " 

PILE 

COMPANION SHEETS 

STEEL PILE BENTS AND PIERS 
BIl,.L OF MATERIALS 
FABRICATION DRAWINGS 
GENERAL NOTES 
SYMBOLS 

DIAPHRAGM 
MK 8913 

LONGITUDINAL BRACE 
MK 8918 

LONGITUDINAL 
STRUT 

TRANSVER~SIE~~~~~~~~~ 
STRUT:: 

MK 8912 

ASSEMBLED VIEW 

SHEET 
76 
78 

150 
154 
155 



HIGHWAY 
CLASS SO, DOUBLE-LANE 
61~~ OF MATERIALS FOR OHE RiVETED ~I~E BENT OR PIER 

STEEL PILE BENTS AND PIERS, 
STEEL SPANS 

STEEL P I ~E BENT HE IGHT 

RIVETED AND WELDED CONSTRUCTION, 
BENTS AND PIERS UP TO 20 FEET HIGH 

SEE SHEET 76 STEEL PI~E PlEA HEIGHT SEE SHEET 77 
DESCR I PT ION 20' 18' 16' 14' 12' 10' 8 ' UI{)ER 8' :to' 18' 16' 1. ' 12 ' 10' 8' UI()ER 8' 

~INE USE SIZE UNIT 
flUANT-ITY ~ITV STOCK NC HARk (INCHES) LENGTH i= fluAKr lfY QUANTITY :JUAllr I rt QUANrl rr pw-TIfY OUAhTlrr QUANTlrt QUANTlrr p.w«1TV QUANTITY QUANTI rr QUANTITY QUANTITY QUANTITY 

CAP BEAM 4e-2900. 21-0~9 819' 21 I '9 11'-2· 659 4 4 4 4 4 • 4 4 

2. 00 4&-J790.1&-" 8'17 18 [ .2 . 7 24'-0· 1015 l 2 2 2 2 2 2 2 

1 DIAPHRAGM 8P11 12X12 I ~) l'-,P 66 4 4 4 4 4 4 4 4 

DO 48-2900. 2 -0~9 89 ) 21 I ,~ z' -ll ~/8' lB 2 2 2 2 2. 2 2 2 

-'- DO 4&-2900. 2l-0~9 6914. 21 ·1 ~9 "-11' 2ll .. 4 4 4 4 4 4 4 
6 CONNECTdON ANGLE 4e-,,~0 . 4-0" A2 L4X)X't 16 i'-,S- 9 16 16 16 16 6 6 6 6 
7 00 4&-"50. '-0" A) UX3X, 16 l ' - ,P 9 24 24 24 24 24 24 24 24 

8 46'Cll.0.O.. 6-0~8 892.0 1 2 16 I '8 1 '-6 lIZ' 4' 9 6 6 J 

9 DO 4&-2900.1&-0'8 8921 lIz 16 I 5& 0'- iO 118' Z4 3 ) ) ) 3 3 3 

10 DO 48- 2900ol6-0~8 8922 1/2 16 15& 0'-8 J/4' 21 , , , , , , , 
DC • &-Z900.16-058 89 • liz 16 I 5& Q'-IP l' 3 , , , , , 3 

" DO 47-7844.04 89,7 PU l/re/8 ,,'-0· .0 2. 2 2 2 2 2 , 
11 BEARING PLATE 47-7844.07 PI p~ 18 X )/4 . ' 1' 7' n , 6 6 6 6 6 6 6 6 

to 00 47-7844.07 PZ P~ 10 X )/4 l' 7' 40 6 6 6 6 6 6 6 6 

15 STRUTS AND BRACES 48-2550.4 0" 89 2 L4 X)H 16 23 ' 6' 169 4 • .. 4 • 4 • 
10 DO .&-~~'o. 4-0H B916 L4X'H/16 2j'-6- 170 2 , , 2 2 l 2 

17 DO 48-2~'0. 4-0)5 8916 L4 X3 X5/16 "-111116' ,0 I, 9 9 6 6 , ) 

IA 00 "8-2~'0, 4-0" 6919 L4XJ X5/ 16 2 ' -91/4- 20 ) J ) } , l .3. 

1G 00 48-"50.4-0" 8944 L4XJ., 16 281-~. 205 , , 
.n 00 48-2550.4-0" 8945 L4XJ<5i I6 27'-" - 197 2 Z 

" DO 48-2550.4-035 8946 L4X,X5i 16 26'-4 - no " 2 .. DO '8-'~50. 4-0" ti9.7 L4XJX'/16 ,5'-6' 18 • Z 2 

i.l. .Do. 4&-2550.4-0" 8948 L4X,X5/1 6 24'-10· 179 2 , 
.~& DO 4&-Z55o.4-0" 8949 L4X , X,/16 2"-,- 175 , 2 

oo DU 1l8-2.S:,SO .• 4- 0'!I 89,0 L4X,X,/ 16 ,3' 10' l7.2 2 .2 

'0 00 4e-2550. 4- 035 89'1 L4 XJX5/ 16 11'-0· 79 • 
.27 00 48-2550.4- 015 89'2 L4X'X5i16 11'-"· 82 4 

.t8 00 48-U50 .4-0)5 89H L4X, X5/l8 11 '-10' 86 4 -,. DO 48-2550.4-0" 69~. L.Xl x5/ 16 12'-4' 89 4 

.0 00 '~"0.4-03' 0955 L4X)",/16 12'-10' -~. - 4 

00 48-2550.4-035 89'6 L4XJ X'/16 1":'~ 96 4 .. DO 48-2550 •• - 0)5 8957 L4X)", 16 Ij'-SII 99 4 

" RIVET .3-6'H.08-2 7 8 2' _53 24 ,24 24 24 24 24 24 24 

'" DO 4)-615).08-2) 7/8 2 I/~' .57 4O 4~ 40 ~O 40 4C 40 260 248 248 236 2' 221 "8 .. DO n-o,, ' .011-" 7/8 2 ./2' .,2 2 112 112 112 112 l1l III 11 2 216 192 lP2 166 168 144 14. 104 

UL DO 43-6",.08-) 7 8 3' _ 70 24 24 24 z_ 24 24 24 ,24 

" PI E 12X12 I " .-l..J 4 4 4 4 4 4 4 .' 6 6 6 6 5 6 6 6 

-..!l !'!I'LE 'LEHGTlI TO BE DETERM I NED BY F'I ELD COHO I TI 0115. 
BI L uf MATER IALS FOR ONE WELoEU PILE BENT OR PIER 

S 
OESCH' t>T 10k 0' d' 6' 14 ' 1-2.' 10' 

SIZE ~INIT po.w.nrr LINE USE STOCK NO MARK ( INCHES) LEtiGrH k~ QUANTI rr QUANrlr, QUANrn, QUANfl n OUAhTITY 

CA P BEAM '8-17~0.IB-4) 702 ) 18 [ 42 . 7 2'" -". 1025 2 2 2 2 2 2 
nn 48-'000. >: -0' . 7043 2 ' I 59 "'-? 1/ 4' "08 

""."GOc.. 7024 lZX1Z I " '-,- 66 4 • 4 4 4 4 

DO 4B-2900., -059 704. 2 1 I '9 '-11 518' 2,4. . Rm TI"" ~I ,. 41-1844.04 P7 PL ) X ,/8 0'-4_Ul6' I, 
~6. BEAR ING PLATE - ~ 

.41~78#4. 07 PJ PL 15 X , 4 I-7- 6O 6 6 6 6 6 6 

1 00 47-7844.07 P4 PL 10 X ) 4 1'-7- 40 
8 PILE CAP li2l2Xl.2I" 1'-0· 26 
9 CONNECTOR 4 7-7844.0' 86'9 PL 8 X 1/ 2 l' -6' 20 

10 00 47-7844.05 8660 PL8Xl,l l' -0' 14 

DC 47-7844.05 8661 PL 6 X 1/2 tj'-6" 7 
, , DO 47--7B44.04 7045 PL !> liz x 3/B , '-Sl ' 26 

" SHFI ANGI 48-2550.4-015 861 4X X" 16 0' 4' 
---2 4 • 4 4 4 4 

L4 STRUTS AND BRACES 08-Z550.4-015 7026 L 4XJX~'16 28 ' -5' 20' 2 
i5 DO 48-·2550.4 0" 7025 L 4X3X5/16 2"-&" 169 2 2 2 2 2 2 

L6 DC 48-25'0.4-0)5 7027 L 4X)X'/16 27
1

- "" 
197 Z 

Ll 00 48-2550.4-0)5 7028 L 4X)X'/16 26' - 4' 190 2 

LII 00 48-2550 •• -0)5 7029 L 4XjXU,16 2:>'-6" 18. 2 
, . no 4A-'''0.4-0' 70.0 L 4X X" L6 21 '-1O' .a 2 
.n no 48-2 "0. 4-0' 7O) L 4x3X5 6 2q 1 - '" 75 2 , DO 48-"'0 .4-0' 1.0J2 L 4X X5I 16 2. '-10'· n ; 
22 DO 48-2550.4-0)5 7035 L 4XJ"!> 16 Il' 9' 99 
2 OU .8 2550 • • 015 7036 l 4X'X~ 6 3' 4' 96 

24 DO 48-2550.4-015 70n L 4XJ"'/ 16 12'-10' P) 

" DO 48 2550.4-0n 703d l 4X3X5/ 16 12'-"'- 89 
26 DO 48-2550. 4-015 70)9 l 4X""/16 11 ' 10' 86 

07 no 4B-2,,0.4-015 7040 L 4X,X5i 16 11'-"- 82 ,. DO I 48-2550.4-0)5 704 l 4X3X, 16 11 '-0' 7P ,. DO 48-2550 . 4 0" 86 3 L 4X,., 16 .'- 1lI16" .JO 
.0 DO 48-,550.4 0)5 8622 L 4X)X5 16 2'-9 1/"" 20 
3. WELDING ROO (POUNDS) 46-3772 . 2 7 )/16 17 17 17 17 17 -- 17-
32 PILE 12X12 I H -U 4 4 4 4 4 4 

--.!..l f>ILE LENGTH TO BE DETERMINED BY FIELU COHDlflOtIS. 

BILL OF MATERIALS SHEET 78 

~INE 

1 
2 , 
4 , 
6 

7 
8 
9 

10 
11 

I ' 

14 

11~ 
16 

17 

LB.. 
1.<'-
,0 
21 

,2' 
2J 
,4 

I " 
I, • 
127 

128 

La 
.0 

II ., 
U 

•• 
3' 
16 
<7 

8' lH)ER 8' 

QUAHTITY QUAHTITY 

2 2 

4 4 

6 6 

• 4 

2 

2 

17 12 
4 4 

COMPANION SHEETS 

lOt 

QUANTITY 

2 

6 
24 

6 
6 
9 
6 , 
l 

2 
4 

4 

12 
) 

4O 
6 

GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS AND PIERS 
STEEL PILE BENTS AND PIERS 
STEEL PI LE BENTS' AND PIERS 
STEEL PILE BENTS AND PIERS 

'L 
18' 16' L4' 2 ' IC' 

QUANTITY QIJAIITITY QUANT In QUANT·ln QUANTITY 

2 2 2 2 2 

6 6 6 6 6 
24 24 24 24 24 

6 6 6 6 6 
6 6 6 6 6 
6 6 j J 
6 6 6 6 6 

3 3 3 J ) 

2 2 2 2 2 

4 4 4 4 4 
2 

2 

2 
.2. 

2 

-- -
4 

4 
4 

• 
4 

9 9 6 6 
3 3 3 3 

n 17 ,. ,.. H 
6 6 6 6 6 

8' 

:J(JANTlrt 

2 

2. 

6 
6 

6 , 
2 

4 

2 

4 

)1 
6 

SHEET 
154 
155 
76 
77 
79 
80 

UI()ER 8' 

QUANTITY 

2 

6 

24 

6 
6 

20 
6 

179 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

'" </) 
a: 
w 
> 
</) 

z 
« 
a: 
t-
t-

180 

~ 
I ~ , 
I ~ , 
, g , 

---4J-

PLAN 

7~ 6 " 

2"x*' F ILLET WELDS 

GROUND LINE 
'I 
:, 

I :1 I 
I II I 
, II I 
~ 

FOUR PILE BENT 

STEEL PILE BENTS, 
STEEL SPANS 

7~6" TOP Of TREAD 

T 
VARIES SEE 
TABLE B 

BOTTOM Of STRINGER-

, , 
I 

II I 
1'1 I 
J 'I I 

-W.l-

7025 

" I, 

" " II 

<'l 

'" H 
(\I . 
(\I 

II II 

-t".L 

7023 

7024 

7025 

SECTION C-C 

WELDED CONSTRUCTION, BENTS UP TO 20 FEET 
HIGH, GENERAL VIEWS SHEET 79 

CO MBINED L.ENGTH OF SPANS ON 

COMMON SUPPORT, MAXIMUM " 00' - 0" 

• :::!; 
0::> 
-' :::!; 
0-
(\IX « 

:::!; 

DIAGRAM 
SHOWING HEIGHT AND SPAN LIMITATIONS 

MAXIMUM 
PILE LOAD 

TOTAL TONS 
LOADED PE R 
LENGTH PILE 

30 ' 20 
4 0 ' 23 

50' 25 
60 ' 28 
70' 30 
80' 33 
90' 3 5 
100' 38 

TABLE A 
BENT TRA NSVERSE 

HEIGHTA BRACE MARK 

8'~0" 7032 

10'-0" 7031 

12'-0" 703 0 
14'-0" 7029 
IS'-O" 7028 
18'-0" 7027 
20'-0" 7026 

TA LE B 
DISTANCE fROM TOP Of TREAD TO BOTTOM 
Of STRI NGERS FOR VARIOUS SPANS 

ST EE L TOPOF TR EAD TO 
SPAN STRINGER BOTTOM OF 

SIZE STRINGER T 

15'-0" 18 I47 2'-6 1 " 

20'·0" 21 I59 2'-9 1 " 

30'·0" 24 1 74 3'-0 " 
40-0" 24I9 1 3'-3 " 
50'-0" 33I125 3 '-10" 
SO'-O" 33 I 132 3-10 " 
70'-0" 36 II50 4'-0 
80'-0" 3 6 I 182 4'- 1 

90'-0" 3S I 230 4' -0 

COMPANION SHEETS 

BILL OF MATERIALS 
fABRICATION DRAWING 
GENERAL NOTES 
SYMBOLS 
SHIMS 

SHEET 
78 
151 
154 
155 
63 

ALL WELDS SHOWN AREk" FIL L ET WELDS UN LESS 
OTHERWISE NOTED 

CAP BE AM ---, .~....., 

7023 

TRANSVERSE 
BRACE 

TRANSVERSE~~~~~~==~~==~I 
STRUT 7025 

ASSEMBLED VIEW 

PILE 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

STEEL PILE PIERS, 
STEEL SPANS 

WELDED CONSTRUCTION, PIERS UP TO 20 FEET 
HIGH, GENERAL VIEWS SHEET 80 

4'-6" 4'-6" 2'-3" i-3" 4'-6" 4'-6" , , . , r-MK 7043 1 
f+---- - ~-

" I : ~ I ~ i 21 I 59.1'" m b *' Ii"_~ I' ~ MK 70441 "\' ~ ~ 
-iHt,-!i,-- - --;; I"-i-;f' - - - -- ' - -j:rll'+-- - - -+.' t-' ;f-' -- - ' j " '0 

~ M 11l10ll!XI~i'~ A AH /~ b -.:,. I' "---.£-¥.-I---'----' P4:.:-.:+l+-~---.JLL--L_+lrt--------L-_H,+----J W "N 
~-~ _ JJ. ' -= 

"--21 I 59 MK 7043 

TOP PLAN 

• 

COMBINID LENGTH OF TWO SPANS ON 
COMMON SUPPORT; MINIMUM'IOO'-O" 
MAXIMUM-Ieo'-O" 

DIAGRAM 
SHOWING HEIGHT AND SPAN LIMITATIONS 

PILE PIER 

-TOP OF TREAD 
TABLE A 
DISTANCE FROM TOP OF TREAD TO BOTTOM 

: ~ : 
I ~ , 

f 

22~6" 

11'-3" 11'-3" 

4'-6" i-3" 2'-3' 4'-6' 

WELDS 

"--------~MK7044---~~~L------L-----~ 

I L4X3X~ 
SEE TABLE B 
BRACE A 

GROUND 
- LINE 

-MINIMUM 
WELD 12" 

I L 4X3Xii MK 7025 

TRANSVERSE ELEVATION 

, 
I II I 
I I: I 

:::Ii 
:::l 

~ 
)( 

'" :; 

, II 

f-

f-
:::l 
a: 
f-
(f) 
0 
z 
'" UJ 

:::Ii ° :::l'" 
:::Iiffi 
xf-"'-:::Ii:::li 

'0 
0 

-' 0 0, 
N 

f-z 
J:'" 
c:>J: 
jjjf-
J:(f) 
a:(f) 
UJUJ 
a:..J 

z 
UJ 
J: 
~ 

SIX PILE PIER 

VARIES 4'.0" SEE 
TABLE A 2'-011 2'-0" 

I 1t8xtXI'-0" 
.-~-4~~--~~+----MK 8660 

N'll--'ll"'-- I It 8X~X 1~6" 
+---Ht---1t---""--++-t::it- MK 8659 

'0 
-' <t IL4X3 Xf6 

MK 8613 

4" MINIMUM WELD 

~' CONTINUOUS 
FILLET WELDS 

'-II--t-I---MK 8659 

~f--*--rl'-,L-__ *--++---,----,MK 7025 

I_-!J~~~~~r--:- MK B660 
-l- III 8Xi-XO!..6" MK 8661 

~~~~~%~~~~I L4X3X~ MK8622 

'-- -t--!f--- 5"MINIMUM WELD 

SECTION A-A 

OF STRINGERS FOR VARIOUS SPANS 

STEEL- TOP OF TREAD 
SPAN STRINGER TO BOTTOM 

SIZE OF STRINGER 

50'-011 33 J: 125 3'-10' 

60'-0" 33 I 132 3'-108 " 

70'-0" 36 I 150 41-08''' 

80'-0" 36 I 182 4-lt" 
90'-0" 36 I 230 4'- o~" 

TABLE B 
PIER TRANSVERSE 

HEIGHT BRACE A BRACE B 
20-0" MK 7026 MK 7035 
18'-0' MK 7027 MK 7036 
16'-0' MK 7028 MK 7037 
J4'-0" MK7029 MK 7038 
12'~0" MK 7030 MK 7039 
Id-o" MK 7031 MK 7040 
8'-0" MK 7032 MK 7041 

MAXIMUM 
PILE LOADS 

TOTAL TONS 
LOADED PER 
LENGTH PILE 

110-0" 32 
~'-O" ~4 

130'-0" 35 
140!..O· 37 
150'-0· 39 
160'-0· 40 
17d-0· 4~ 
I Bo'-d' 44 

CAP BEAM 
7043 

TRANSVERSE 
BRACE 

TRANSVERSE 
SPLICE PLATE 
7045 

PILE 

TRANSVERSE 
STRUT 7025 

, 
1111 
1111 
1111 

: : : ~ I_ I, 
1 ,1 . 
I ... J~ 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
FABRICATION DRAWING 
SHIMS 

ALL WELDS SHOWN ARE t, FILLer 
WELDS UNLESS OTHERWISE NOTED 

BEARING PLATE P4 

DIAPHRAGM 7044 

LONGITUDINAL 
BRACE 8613 

LONGITUDINAL 
CONNECTOR 8659 

Iff,/-HI--LONGITUDINAL 

, '. , " 
I • I ~ I , I ~ . -1, 
1'1' 
I I1 I 
1I1I 
1 '1 , , - " 
l1"" 

ASSEMBLEP 
Y.!.S.Yl 

STRUT 8622 

SHEET 
154 
155 
78 

151 
63 

181 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

TIMBER PILE FOUNDATIONS, 
TIMBER TOWERS 

UNBRACED AND BRACED PILES UNDER SILLS, 

A A 

TRANSVERSE ELEVATION 

PILE FOUNDATION ON GROUND 

2 TRANS
VERSE STRUT 
4XBXIO'-O" 

MK 153 

A 

GENERAL VIEWS BILL OF MATERIALS SHEET 81 

GROUND LINE 

FOR SECTION A- A 
SEE SHEET 82 

FOR DETAIL OF TRANSVERSE 
STRUT SPLICE, SEE SHEET 82 

MAXIMUM HEIGHT OF STRUCTUREi: GRADE 
TO GROUND: 8 0 FEET 

REOUIRED BEARING CAPACITY OF PILES 
IB TONS PER PILE 

[! /' /' ""~. I : V;/ ""~ j 

' -"ii~'-"-"-"-"~-- " . •• ~.-.. - .. - 7~,/i " -

i, ~.~ . ' /~'/ I! 

o 
I 

~ 

BOLT 
IX20"E20 

'I ~ // ' .~ " L~··~X:>~·~ ·_J 
i*-- 130LT IX20" E20 

COMPANION SHEETS 

""'lIi~-ldItlltt7BOLT IX20"E20 

BRACE 4XBX24'-O' 
MK 160 

BOLT IX20"E20 

STRUT 4XBX22'-0 
MK 159 

SHEET 
GENERAL NOTES 154 
SYMBOLS 155 
BILL OF MATERIALS B2 

m~~~m7,i7;~~~m7,i7;~~, ~I ~~~~~~II7,~W~;I7,I//'l~~7,7,i/7/771~ FIRM SOIL 
I I : I I I I I 

: -4XB TRANS-I : : : : 2-4XB TRANS-I : 
I 4'-0"! I 11'- 10" I . 4'-0" I I I 
I i": "I" 1-'"1 '-I I 

LdVERSE STRUTSL",.,I L..~-" !,.",dVERSE STRUTSt,.",::! 
SEE TABLE A 'I. 4'6" I SEE TABLE A 

SHEETB2 .- SHEETB2 

TRANSVERSE ELEVATION 

182 

LONGITUDINAL ELEVATION 
TIMBER SPANS 

PILE FOUNDATION IN WATER 

!..d Ld LONGITUDINAL ELEVATION t.. .... :1 L.,;:,I 
STEEL SPANS 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

TOWER DIMENSION 
HEIGHT A 

13'- 4" 5'-5i" 
16' 5 '- a " 
IS' 5'-10· 

20' 6'- 0" 
22 6'-2 
24' 6'-4" 

25'-10" 6'-6t" 
2S 6-B 
30' 6 '-10" 
32' 7'- 0 
34' 7~2· 

36' 7'-4-
3S'-4" 7'-61" 

40' 7'-S" 
42' - 7'-10" 
44' s'-o" 
46' S'-2" 
48' 8'_4" 

50 - 10 B-n' 
53' B'-9" 
55' a'-II" 
57' 9'- 1" 

59' 9'-3" 
61 ' 9'-5" 

63'- 4" 9 '- 7i" 
65' g'- g" 
67 9'-11" 

69 ' 10'- 1" 
71 ' 10'-3" 
73' 10'·5" 

75'- 10" 10~ Slr " 

920303 0 - .50 - 24 

TIMBER PILE FOUNDATIONS, 
TIMBER TOWERS 

A 

I--CENTER LINE I ,OF ROADWAY 

4"6" A A 

. -T · I· 
I . . 1 L .L .-Dt. 
t-.+--+1+'--$-

STEEL SPANS 

'0 
-,;. 

Q 
-' 

UNBRACED PILE FOUNDATION, 
DIMENSIONS BILL OF MATERIALS 

rCENTER LINE 
OF ROADWAY 

TIMBER SPANS 

~LE ARRANGEMENT PLANS 

BRACE 4XS 

SILL 10XI0 

BRA E 4XS 

BRACE ON OWER DRIFT BOLT t X22" 022 

SECTION A-A 

TABLE A 

SASH BRACE 4 X B BOLT IXIO" E 10 

31- 0" 

DETAIL Of TRANSVERSE STRUT SPLICE 

LENGTH OF 4 XS TRANSVERSE BRACING 

TOWER BRACE STRUT 
HEIGHT LENGTH MARK LENGTH MARK 

15'T021 ' 16 '-0 " 156 10'- 0 " 153 

23'TO 32' 18'-0" 157 12'-0 11 
154 

34'TO 44' 18'-0" 157 14'-0 11 
155 

46'TO 57'· IS '-O " 157 16'-0 " 156 

59 ' TO 69 ' 20'-0" 15S 18'-0 " 157 

71' TO 75 20'- 0 " 15S 20'-0" 15S 

SHEET 82 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
TIMBER SILL , TIMBER PILES al 

REOUIRED BEARING CAPACITY OF PILES 
IS TONS PER PILE 

• BILL Of MATERIALS MATERIALS FUK ~UUNDATIONS UNDER ONE TOWER 

12 PILE 24 PILE 
, 

UNIT FOUNDATION FOUNDATION I LINE DESCRIPTION STOCK NO. MARK SIZE LENGTH WEIGHr 
OUANTITY WEIGHT OUANTITY WEIGHT 

I PILE 12 24 

2 DRIFT BOLT 43-1636.07-2 022 
~ 22 " 3 24 72 4S 144 4" 

183 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

CONCRETE FOUNDATIONS, 
TIMBER TOWERS 

184 

--$--+.-$---$--~ 
.+---t---t$-- ~ 

_ t.ROADWAY=:.\-$-_--$-_-$ _ _$_ eII_ O 

--$--+--W-- ' ell 

-+--*----m-- ~ 
TIMBER SPANS STEEL SPANS 

PLAN OF CONCRETE PEDESTALS 

'\llo' ~ __ ~SIDE PEDESTALS 

CENTER PEDESTAL 

TIMBER SPANS STEEb SPANS 

LONGITUDINAL ELEVATIONS 

CONCRETE PEDESTALS 

ALL SPANS 

TRANSVERSE ELEVATION 

FOOTING MARK 
TOWER TIMBER SPAN 15' TEEL SPAN 15'TO 90' 

STORY 
IHEIGHT B C END CENTER END CENTER A 

PEDESTAL I PEDESTAL PEDESTAL PEDESTAL 
I 13-4 5'-51" 7'-S'- 26'-41' F 115 F 112 F 109 F-IOB 

16'-0" 5'-S" 7'-1I1! 27'·2" F 115 F 112 FI09 FIOB 
IS'-O" 5'-10" S'-I· 27~10" FilS F 112 FI09 FIOB 
20-0" S-O' S'-3 2B'-S' F 115 F 112 F 109 FIOS 

2 22'-0· 6'-2" a'-5" 29'-2" F 115 F 112 FI09 FIOS 
24'-0" 6'-411 8'-7 11 29~10· F 115 F 112 F 109 FIOB 
25'-10" s'-6f' s'-9f' 30'-6. FilS FII2 FI09 FIOS 

2S'-0" S'-S" B'-II" 31'-2" FilS F 112 F 109 FIOS 
30'-0" 6'-10" 9'-1" , 31'-10" F 115 F 112 FI09 FIOS 
32'-0" 7'-0· 9'-3" 32'-6" F 115 F 112 FI07 FIOS 

3 34'-0· 7'-2" 9'-5" 33'- 2" F 115 F 112 FI07 FI06 
3S'-0· 7'-4" 9'-7" 33 '-10" F 115 FII2 F 107 F lOS 
3S'-4" 7'·61" 9'-9~" 3~B~· FilS F 112 F 107 FI06 
40'-0· 7'-S" 9'-11" 35'-2" F 114 Fill FI07 FI06 
42'-0" 7'-10" 10'-1" 35'-10" F 114 Fill FI07 FI06 
44'-0" S'-O" 10'-3" 36'-S" F 114 Fill FI07 FI06 

4 46~0" S'-2" 10' .. 5" 37'-2" F 114 Fill FI07 FI06 
4S~0· S'-4- 10'-7" 37'-10" F 114 Fill F 107 FIOS 
50~IO· S'-7.!." 1O~lOl" 3~IOi F 114 Fill FI07 FI06 
53'-0" B'-9 ·11' ... 0" 39'-6" F 114 Fill F 107 FI04 
55'-0" B'-II" 11'-2" 40'-2" F 114 Fill FI07 FI04 
57'-0" 9'-1· 111-411 40'-Id' F 114 Fill FI07 FI04 

5 59'-0" 9'-3" 11'-6" 41'-6" F 114 Fill F 105 FI04 
61~0" 9'-5" 11'-8" 42~2" F 113 F 110 F 105 FI04 
63'-4" 9'-7f' 11~IO i· 43~Or F 113 FIIO F 105 FI04 

S5'-0" 9'-9- 12~0" 43'-6" F 113 F 110 F I 05 FI04 
S7~0" 9'-11" 12'-2· 44'-2" F 113 F 110 F 105 F 104 

6 S9'-0" 10~1" 12'-4 " 44'-10 F 113 F 110 FI05 FI04 
71'-0· 10'-3- 12'-6" 45c6" F 113 F 110 F ·105 1'104 
73'-0 10-5 12 -S 4S-2 F II 3 F 110 FI05 FI04 
75'-10" lo~sf ' 12'-II~' 47'-2f F 113 F 110 F 105 FI04 

CONCRETE PEDESTALS ON GROUND, 
GENERAL VIEWS AND DIMENSIONS 

,a:. ROADWAY 
3'_6" 3'-S" 1~3' 1~3" 

1'~3"I~SI l~fI'-3" rn r-7~" 7!1I 
z 

0;., 
(\j 

, it> 
"-

0 0 ..J 
.r 

BOLTS E3 BOLT E3 
-2' 

0 -' 

BILL OF MATERIALS 

N 
"-
..J 

. 
I ~"iS I--- - ..J 

~ -...I 

i 
!.lfIl 

I .' (\j ... 
...I 

0 N -, ::J 
'j" I =,.., 

FOOTINGS F104, FIOS, FIOB FOOTINGS FI05,fIOl,FI09 

BOLTS E30 

3'-S" I 3'-S" 

1'-3"I~St~,~n'-3; I 
I '-I~b 

-
! T • .:, ~ 

~f. I :c;> 
;,-

- (\j 

b 
BOLTS E3 bJ =0 

H-*F~$$*b .;; 
-N 

7.l.0 . 
W 

FOOTINGS FII0,FIII,FII2 FOOTINGS FII3 F1I4,F1I5 

ANCHOR BOLT SETTING PLANS 
FRAMED TIMBER TOWERS FOR HIGHWAY SPANS 

E30 

2'-0" MINIMUM 

4'·6" MAXIMUM 

W 

SHEET 83 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

NUT AND 
WASHER ON 
EACH BOLT 

SHEET 
154 
155 

CONCRETE PEDESTAL 

TABLE OF DIMENSIONS AND 

TYPICAL ANCHOR BOLT DETAILS 

BILL OF MATERIALS FOR ONE PEDESTAL 
MACHINE BOLT 1 X 30" E30 

WIDTH 
TOP 

LENGTH 
CONCRETE WITH SQUARE NUT 

MARK WIDTH (CUBIC AND TWO WASHERS (W) (T) (U YARDS STOCK NO 43-2325,1-30 
MAXIMUM) QUANTITY POUNDS 

FI04 9'-0" 7'·0" 7'-6" 11.4 B 62 
FI05 5'- 6" 2'-6" 7'-6" 6.0 4 31 
FIOS 8'- 6" 7'-0" 7'_011 10.2 S 62 
FI07 5'-0" 2'-6" 7'-0" 5.2 4 31 
FIOB B-O 7 -a' 6'-6' 9.1 S 62 
FI09 4'-6" 2'-6" 6'-6" 4.5 4 31 
FII 0 g'-O" 7'-0" 4'-0" 6.1 4 31 
Fill S-6 7'-0" 4'-0" 5.9 4 31 
FII2 a'_o" 7'-0" 4'_011 5.6 4 31 
FII3 5'-0" 2'-S" 4'-0" 3.0 2 IS 
FII4 4'-6" 2'-s" 4'-0" 2.7 2 IS 
FilS 4' .. 0" 2'-6" 4'-0· 2.5 2 16 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

:~ 
, , , , 
, I \. / 

E2 1ft , , , , , , , / 

1'-6 3'- 011 1'-6 

6'-0· 

ELEVAJION 

FI34 

4 - PILE FOOTING 

~. 

=0 , 
it> 

~ -

E24 

= 

CONCRETE AND PILE FOUNDATIONS, 
STEEL TOWERS . 

~r 
,t ... , " ' , 

, 1/ 
E2#B 

~ 

, ' tH , 
, .' ~: , , 

~ - , 
=0 

it> 

10 - , l .--= 
1'-6'1 3'-0· 3'~~ 

. 9'-0· J 
PLAN 

-", 

cD , 

"0 
-' 

:! 1:: L....i.rmt-iir:r.nt--irrm~ ---'--'- ~I '" 

ELEVATION 

FI35 

5-PILE FOOTING 

E24 E24 

ELEVATION 

FI36 

6-PILE FOOTING 

CONCRETE PEDESTALS ON TIMBER PILES, 
GENERAL VIEWS AND DIMENSIONS BILL OF MATERIALS SHEET 84 

,- "' 
[

PARALLEL TO CENTERLINE Of BRIDGE 

9'- a" 

1'-6 1'-6 
4 SPACES AT 
1'-6" = 6'-0" 

ELEVATION 

FI37 

7-PILE FOOTING 

COMPANION SHEETS 
GENERAL NOTES 
SYMBOLS 

ROCK OR SACKED 
CONCRETE 

SHEET 
154 
155 

r r 
L,-~ 

STREAM BED 

TYPICAL ELEVATION 
FOOTINGS IN WATER 

f
TOP Of GROUND 

iY.w'/$//$P$1 Y////lI//,//l/I/' i 
'--T-,,-..-r, -rT'I.....r , , , 

: ' I 
I " I I I I I 

r: ,i I I 
L<~ Ld l,J 

BILL OF MATERIALS FOR ONE FOOTING PILE BEARING CAPACITY 18 TONS 

TYPICAL ELEVATION 
FOOTINGS IN SOIL 

ADJACENT HEIGHT fOOTING NUMBER 
SPAN Of MARK Of 

(fEET) 
TOWER NUMBER PILES 

57'OR LOWER FI34 4 
15' 

59' TO 77' fl35 5 

57'OR LOWER f 134 4 
20' 

59' TO 77' fl35 5 

57' OR LOWER fl34 4 
30' 

59' T077' f 135 5 

~9' OR LOWER fl34 4 
40' 

41'T077' fl35 5 
21' OR LOWER fl34 4 

50' 
23'TO 77' fl35 5 

60' 
57' OR LOWER fl35 5 

59' T077' FI36 6 

39' OR LOWE~ fl35 5 
70' 41'T077' FI36 6 

80' 
21' OR LOWER FI35 5 

23'TO 77' FI36 6 

90' 
57' OR LOWER F 136 6 

59'T077' FI37 7 

CONCRETE 
(CUBIC 
YARDS) 

5.0 

5.8 
5.0 
5. 8 

5. 0 
5. 8 

5.0 

5.8 
5.0 
5.8 

5.8 

7. 1 

5.8 
7.1 

5.8 
7.1 

7.1 
9.3 

MACHINE BOLT I X 24" E24 
WITH SQUARE NUT AND 
TWO WASHERS. STOCK 
NUMBER 43-2325.1-24 

QUANTITY POUNDS EACH 

4 6.5 

4 6.5 

4 6.5 

4 6.5 

4 6 .5 
4 6 .5 

4 6.5 

4 6.5 

4 6.5 

4 6.5 

4 6.5 

4 6.5 

4 6.5 
4 6 .5 

4 6.5 

4 6.5 

4 6.5 

4 6.5 

BOLTS IX24"E24 

i1t..:.=tt zj=-;;ft Of fOOTING 

ELEVATION 

PARALLEL TO 
ft Of BRIDGE 

4-J 
ANCHOR BOLT DETAIL 



HIGHWAY CONCRETE PEDESTALS ON GROUND AND ON 
CLASS 50, DOUBLE-LANE 

CONCRETE AND PILE FOUNDATIONS, 
STEEL TOWERS STEEL PILES, GENERAL VIEWS BILL OF MATERIALS SHEET 85 

186 

<t. OF FOOTING PARALLEL 

TO <t. OF ROADWAY 

BASE DI~ENSION 

z 
o 
iii z 
w 
~ 
Ci 
w 
II) 

< 

5~O"MAXIMUM 
3'-0'MINIMUtoA 

ELEVATION 

CONCRETE PEDESTALS 

TABLE OF DIMENSIONS AND BILL OF MATERIALS 
FOR ONE PEDESTAL WITHOUT PILES 

MACHINE BOLT IX 24", 

ADJACEN HEIGHT BASE 
ONCRETE SQUARE NUT AND 
(CUBIC TWO WASHERS STOCK 

SPAN OF MARK DIMENSION YARDS) NO 43-2325.100-240 
(FEET) TOWER (FEET) QUANTITY POUNDS 

39 OR LOWER F 121 7 -0 74 4 26 
15 41' T077' FI22 8-0 9.1 4 26 

20 
21 ' ORLOWER F 121 7-0 7.4 4 26 
23'T077 FI22 8-0 9.1 4 26 

30 
21' OR LOWER F 121 7-0 7.4 4 26 
23'TO 77 ' FI22 8-0 9.1 4 26 

40 57'OR LOWEF FI22 8-0 9.1 4 26 
59'T077' FI23 9-0 10.8 4 26 

50 
57'ORLOWER F 122 8-0 9.1 4 26 
59'T077' FI23 9-0 10.8 4 26 

60 
39'ORLOWER FI22 8-0 9 .1 4 26 
41'TO 77' FI23 9-0 10.8 4 26 

70 
21 OR LOWER FI22 8-0 9.1 4 26 
23'TO 77 FI23 9-0 10.8 4 26 
57'ORLOWER FI23 9-0 10.8 4 26 

80 
59'TO 77 FI24 10-0 12.9 4 26 

90 
57'ORLOWER FI23 9-0 10.8 ' 4 26 
59'T077' FI24 10-0 12.9 4 26 

TWO 
WASHERS 

DltoAENSIO 
SEE PLA 

COLUMN BASE PLATE 

TOP OF CONCRETE 

TOP OF ROCK OR 
SACKED CONCRETE 

COMPANION SHEE TS 

GENERAL NOTES 
SYMBOLS 
CONCRETE FOOTINGS 

FRAMED STEEL TOWERS 

I GROUND] ir-L------'-,r//// 4:1 
TYPICAL ANCHOR BOLT DETAIL 

~
OF FOOTING PARALLEL 

TO ct. OF BRIDGE 

7" 
7

11 'f-' -H-"'....!..!...--I--l--Itr 
, , ,---i-+---+-i 

ELEVATION 

4-PILE FOOTING 

HOLE ~' 
PLUG WE\..D 

1t14X I X 1'-2" PI 

m=t"", P'L' 
Wl2 X 12 153 

ELEVATION 

DETAI L OF CAP 
PLATE 

I I 
I I 
I I 
I I 

Jl-G-
FOOTINGS IN SOIL 

I 
I I 
I I 
I I 

J..v.L 

FOOTINGS IN WATER 

REQUIRED BEARING CAPACITY 
OF PILES TONS PER PILE . "'-PILE FOOTING . 

HEIGHT OF TOWER 
ADJACEN 

21'OR 23'TO 41' TO 59'TO SPAN 
LOWER 39' 57' 77' 

15' 16 18 19 21 
20' 17 18 20 22 
30' 18 20 22 24 
40' 19 21 23 25 
50' 20 22 24 26 
60 ' 22 24 26 28 
70' 23 25 27 29 
80' 24 26 28 31 
90 ' 25 28 30 32 

BILL OF MATERIALS FOR ONE FOOTING WlTH STEEL PILES 
STOCK 

MARKI LENGTI-
]wEIGHl NUMBEF 

DESCRIPTION NUMBER SIZE EACH OF UNIT 
PIECES 

CONCRETE CU.YDS 
PILE 12XI2I53 4 
CAP PLATE 47-7844.1 PI 14XI 1-2" 55 4 
MACHINE BOLT WITH 
SQUARE NUT AND 
TWO WASHERS 43- 2325100-24< E24 I 24" 6.40 4 POUNDS 
WELDING ELECTRODE 46-3772 .25-5 I, POUND~ 

SHEET 
154 
155 

84 
56,56 

AMOUNl 

5.1 

26 
4 



STEEL FRAME ON STEEL PILES, HIGHWAY 
CLASS 50, DOUBLE-LANE 

STEEL-FRAME PILE FOUNDATIONS, 
STEEL TOWERS GENERAL VIEWS, FABRICATION BILL OF MATERIALS SHEET 86 

I 
2 
3 
4 
5 
6 
7 
S 

9 
10 

6'-S"(21 159) I" - - -I 

WI I sj-CUT AND CHIP 
~---------------------------~ ~ANGETOP 

O!-.II" ... O'~ AND BOTTOM 

, 

l t ~ 
, 

I , 
-i I I , 

t I 

~ I 

2*" 3'" ~ 
I 1 11 5-S1 3 1 M 2 I" )'1 4 

2'-1" 5t" 7T 5t" 2'-1" GROUND LlNE~ 

,-,--

~ ::E 
:;)::E 
::E:;) _::E 
x-
<~ 
::E::E 
00 , I 
<tN 

'AITR~ I Ii 1,1 
-----w-- II II 

!1i --:::: :: :, 
~ II II II -11----
Q: II II II II 

2 I- :: :: II :: 
• ::;,::> II II II II 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 

REQUIRED BEARING CAPACITY 
OF STEEL PILES TONS PER PILE " 

HEIGHT OF TOWER 

ADJACENT 21' 23' 41' 59' 
SPAN OR TO TO TO 

-bi 

= ';r, -I" ~ -lot =", ..:.., N 
N N 

~ ~ " =,.., 
" " a: 

~ ~a: =,.., a: 

.", 

W 
~ 
~ 
-,.., 

I: r. I II 
II II 
I I 

~ ~ 
FOOTINGS IN SOIL 

::E 0 II " II II 

_I~X~ II: "" 
::E~ I I 

I 

LOWER 39' 57' 77' 

15 16 IB IS 21 
20 17 IS 20 22 
30' IS 20 22 24 
40' 19 21' 23 25 
50' 20 22 24 26 

BEAM MK 9052 

3" 3" 

~ 
2'-31" ~" 2!-3!." 

T r!-- I 
- H :t~ = 

-I<!- -ht 
- ~H N N 

" +~ " 
IH a: a: 

i t~ , I 

r-s: BEAM MK 9051 

--

Iy" 

3"3" 

,-~ ~ v 
:1 ';r, 

I ';r, 

:1 -,.., 
'I -,.., 

'-:t 
71:" 

t 

I 

6" 
~ 

. 
-ill' ~ -x 

N 

DIAPHRAGM MK 9054 

_ ", 

.:~ =",-t---1I+-1rr'-+-I' CUT FROM 
;. ~ 2115SXI'-3" 
~ MK S053 

FLANGE 
VIEW 

WEB 
VIEW 

DETAIL AT TOP OF PILE 

BILL OF MATERIALS FOR ONE FOOTING b'-S" (12XI2153) 
1¥~--------~~~5,F_6"~,,~~L------------~ IT 

DES CRIPTION STOCK 
NUMBER 

MARK SIZE ' LENGTH WEIGHT 
EACH 

QUANTITY 

PILE 12XI2153 - -- 4 
BEAM 48-2900,21-059 9052 21159 6-S 390 2 
BEAM 48-2900,21-059 9051 21 I 59 5-9;;: 339 2 
BEAM 9050 12XI2153 5'-9" 305 2 
CONNECTION 4B-2900,21-059 9053 21 I 5S 1'_3" 34 4 
DIAPHRAGM 9054 12XI2153 1'_3" 66 I 
RIVET 143-6353,08-25 t 21: 11 _62. 40 
RIVET 43-6353,08-23 "*" 2:1< " _57 116 

RIVET BOLT WITH NUT G8 2ik 3" 1.24 4 
WASHER STANDARD ROUND 43-9215.5-1 4 

NOTE : 
LENGTH OF PILES WILL BE DETERMINED BY CONDITIONS AT SITE AND BEAM MK 9050 

BEARING CAPACITY REQUIRED, 

60 ' 22 24 26 2S 
70' 23 25 27 29 
SO' 24 26 2S 31 
SO 25 2S 30 32 

ASSEMBLED VIEW 

END VIEW 

:r'T-
" I 

SECTION A-A SECTION 

187 

• 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

DIMENSION SEE SHEET 55,56 
-tOFI2XI2153-9 0021 
9005~ I i12X12153-9005 

~ • i~ " . ,''' i.... .. -
• -+,--. .,.'." I 

.~.., ~ I ~ ~ I-- 12X12153-9004 
-' g 0 0;1+ 31 -~2XI2153- 9003 
"'\ (1\ (1\<0 21159-9001 

.. I~r-'~rt--= : '-.-€~~--'.-r I_"jf 12XI21539013 
¥ 0 2X12153-9016 

~~r "'l -~~ ">r-90~:"2I"_;O' 
~~r-r- ~~oo: -r<!> 21159-9031 

I. ':. +- ,. ,. $-

~t- .' .. .' .. " +-" .. 
6~ 10· '-+-9002 

t HIGHWAY 

0 

~ 
I 

9030 

9013 

SECTION A-A 

r--"r-, 
1- _-L 

·-Ifil 
:: I 9001 

END VIEW 

GRILLAGE FOOTING 
S-IOI 

9013 

9002~~~~~~~~~ 

SIDE VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 

DESCRI PTI ON STOCK 
MARK SIZE 

WEIGHT S-IOI 
NUMBER LENGTH EACH QUANTITY 

I TOP TIER BEAM 48-2900.2i-059 9001 21 159 6~10· 403 2 
2 TOP TIER HALF BEAM 9002 12XI2 153 6~ 10· 180 2 
3 erOTTOM TIER BEAM 9003 12XI2I53 6~6· 345 2 
4 BOTTOM TIER BEAM 9004 12XI2153 6~6· 345 2 
5 BOTTOM TIER BEAM 9005 12XI2153 6~6· 345 2 
6 TOP TIER BEAM 48-2900.21-059 9007 21 I 59 9 L 2" 541 
7 TOP TIER HALF BEAM 9008 12XI2153 9 L 2" 243 
8 BOTTOM TIER BEAM 9009 12XI2153 8-6 450 
9 BOTTOM TIER BEAM 9010 12XI2153 8L 6" 450 
10 BOTTOM TIER BEAM 9011 12XI2153 aL6" 450 
II SEPARATOR 9013 12XI2153 IL 6" 80 2 
12 SEPARATOR 9016 12XI2153 IL 6" 80 I 
13 BRACE 9030 12XI2153 1~6" 53 2 
14 BRACE 48-2900,21-059 9031 21 I 59 IL II" 50 2 

UNIT 
WEIGHT 

15 RIVET BOLT G3 -t- 2!-." .94 48 
16 RIVET BOLT G4 i- 2~" .97 24 
17 RIVET BOLT G5 + 2r6" 1. 00 16 
18 RIVET BOLT AND WASHER G8 + 3 1.09 4 

188 

ASSEMBLED 

S-102 
QUANTITY 

2 
2 
2 
4 
2 
2 
I 
2 
2 

56 
28 
16 
4 

ASSEMBLED VIEW 
S-IOI 

BOLTED CONSTRUCTION, 
GENERAL VIEWS BILL OF M ATERIALS SHEET 87 

DIMENSION SEE HEETS 55 56 

12XI2 I 53-9011 

• It HIGHWAY . , • 
12XI2 I 53-9010 

0 12X12153-9009 2 0 
0 (1\ 0 (1\ 21159-9031 

(1\ 
~ 
<D 

12X12153-9030 

21 I 59-9007 

nr"ll~~H+;031 
.. ". :. Il't I" I. II' 

.. I: .: I .. : 1 "I' .. I .. I .. 

IN ASSEMBLING 
GRILLAGE START WITH 
CENTER BEAMS 

9~2" 900B 

PLAN 

~9~2" 

SECTION B- B 

END VI EW 

900B 

GRILLAGE FOOTI NG S - 102 

COMPANION ~HEET~ 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
FRAMED STEEL TO WERS 55 
FRAMED STEEL TOWERS 56 
FABRICATION DRAWING 152 

9009 

SIDE V IEW 

SCH EDULE FOR SELECTION OF GRI LL AGE FOOTING 
FOR KNOWN SPAN LENGTH AND TOWER HEIGHT 

FOOTINGS ON SOIL FOOTINGS 

SPAN HEIGHT OF TOWER ON 

DESC RIP TI 0 N BETWEE N UP 23' 41' 5 9' ROCK 

TOWERS TO TO TO TO ALL TOWER 
2 1' 39' 57' 77' HEIG HTS 

DOU8LE L A NE CLASS 5 0 15' S- IOI S- IOI 5-102 S-102 S- IOI 
DO 2d S- IOI 5-101 S- 102 5-102 5 -1 01 
DO 30' S-IOI S-102 5 - 102 S-102 5-101 
00 40' S- 101 S-102 S-102 S- 102 5- 101 
DO 50'TO 90' 5- 102 S- 102 5-102 5- 102 5- 10 1 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

WELDED CONSTRUCTION, 
GENERAL VIEWS BILL OF MATERIALS STEEL GRILLAGE FOUNDATIONS, SHEET 88 

F~""","""hmd!'!iI.m"""D""I'HM""EN""S,!,!I 4"0N",,''''''1'~. ,"EE" ".'j 
F==¥==#==~=#====l=i===l i HIGHWAy---I 

2 X12153-9015 

12XI2153-9014 

5 SPACES AT 1'- 2". 5'-10" 

SECTION A-A 

I~ 
L_ 

END VIEW 

i-f~t 
I " , " 

GRILLAGE FOOTING 
S-IOI 

SIDE VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 

""_z DESCRIPTION STOCK MARK 
~ NUMBER 

SIZE lENGTH1NEIGH 5- 101 S - 102 
EACH QUANTITY QUANTITY 

I TOP TIER BEAM 48-2900.21-05~ 9012 211: 59 5'- 10" 403 2 
2 SEPARATOR 9013 12X121:53 1'-6" 80 2 2 
3 TOP TIER HALF BEAM 9014 12X I2 I 53 5'-10" 180 2 
4 BOTTOM TIER BEAM 9 0 15 12XI2153 6'-5" 345 6 
5 SEPARA TOR I 9015 12 X 12 I 53 1'- 5" 80 I 
6 TOP TIER BEAM 48:2900 .21-059 9017 21 I 59 9'- 2" 541 2 
7 TOP TIER HALF BEAM 901 8 12XIZI 5~ 9'-Z" 243 2 

~8~~BO~T~T~0~M~TI~E~R~B~E~A~M~ __ ~ ________ ~~90=19~=IZ=X=IZ~I~5=3~8T'-~S"n+~4=5~0~ __ ~ __ ~ __ ~8 __ -1 
9 8RACE 9033 IZXI2153 1'-5" 53 2 Z 
10 BRACE 48-2900.21-059 1 9034 21I59 I'-Z" 35 Z 2 

TOTAL 
WEIGH 

II RIVET BOLT G3 i 21-'- 15 IS 16 
12 RIVET BOLT G5 t 2 ~" IS 16 16 
13 RIVET BOLT AND WASHER G8 L '3 5 4 4 8 
14 WELD ING ELECTRODE 46-3772 .2 -7 -i: 9lBS , 12lBS 

I
_ DIMENSION. SEE (?tlEETS 55 56 

PIE CE 2II59-9034 4- ' 
T, .... j-~I==i=!=' , =#===#~~, ,90~18" ====M"===j- l I, 12XI215'3- 019 

r~ 5 ~ <t HIGHWAY-l 

-", C1> g 

" 

IN ASSEMBLING 
GRilLAGE START WITH 
CENTER BEAMS 

1--___ ----"-9c..c'- 2,,-" __ '_1 _--I.I~ 

ASSEMBLED VIEW S - 102 
~ fi ;>><i 

I I , 

. I~"'-A __ --'--IN ASSEMBLING 

I .. 

GRILLAGE START WITH 
CENTER BEAMS 

ASSEMBLED VIEW S-IOI 

ALL WELDS SHOWN ARE t" FILLET 
WELDS UNLESS OTHERWISE NOTED 

9018 

7 SPACES AT 1'- 2", 8'-2 " ..I 
SECTION B - B 

END VIEW 

GRILLAGE FOOTING 
S - 102 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWIN~ 
FRAME STEEL TOWERS 

SIDE VIEW 

SHEE T 
1~4 

I~~ 

153 
55,56 

9018 

SCHEDULE FOR SELECTION OF GRILLAGE 
FOOTINGS FOR KNOWN SPAN LENGTH 
AND TOWER HEIGHT 

FOOTINGS ON SOIL FOOTINGS 

SPAN HEIGHT OF TOWER ON ROCK 
BETWEEN UP 23' 41' 59' ALL 

TOWERS TO TO TO TO TOWER 
21' 39' 57' 77' HEIGHTS 

15' 5-101 S- 101 S-102 S-102 S -IOI 
20' S- 101 S - 101 S- 102 S-102 S-IOI 
30' S- IOI 5- 102 5- 102 5 - 102 5-101 
40' S-IOI 5 -102 S- 102 5-102 !': - 101 

50'TO 90' 5-102 S-102 S-102 5-102 S- IOI 

189 



HIGHWAY 
CLASS SO, DOUBLE-LANE 

TIMBER GRILLAGE FOUNDATIONS, 
TIMBER TOWERS GENERAL VIEWS, DIMENSIONS, CONSTRUCTION SHEET 89 

190 

4 --$---$- -$--+ 
----EF3--EfJ- ,-~ 

OJ 'm 'ENTER LINE 
OF ROADWAY 

o 
OJ 

ALL SPANS 

TRANSVERSE ELEVATION 

1~ -$: . '" ."""" 
~ 15'-0· 

STEEk SPANS TIMBER SPANS 

TIMBER GRILLAGES 

15'-10" 

STEEL SPANS 

15!. .. 

TIMBER SPAN 

LONGITUDINAL ELEVATIONS 

1MBER GRILL AGE FOOTINGS 
FOOTIIIlG MARK 

STORIEll 
TIMBER SPAN 15' STEEL SPAN 15' TO 90' 

TOWER A P C END CENTER END CENTER 
HEIGHT GRILLAGE GRILLAGE GRILLAGE GRILLAGE 

I 13'-4" 5'-5ir 7'-Bfi 26'-~ G-1I8 G-120 G--1I7 G-1I9 
IS' 5 -8' 7-11 2:z. G-1I8 G-12 -'i-I 7 (;-119 
IB' 5'-10" e'-I" 27~ld' G-1I8 G -120 G-1I7 G-1I9 

2 20' 6'-0" e' -3" ~" G-1I8 G - 120 G-1I7 G-1 19 
22' 6'-2" 8'-5" 29'-Z" G-1I8 G -120 G-117 G-1I9 
24' 6'-1( 8'-7" 19'-let G-1I8 G - IZO G-1I7 G-1I9 
25'-10 6' -6fl" S'-SA- 30:§£, G-1I8 G- IZO G-1I7 G-1I9 
28 6-8 8-11 31-Z G-1I8 G - 120 (i-II? G-1I9 
~ 6'-10" g'-I" 31'-1d' G -118 G -120 G-iLL -G-1I9 
32 7'-0" 19'=3" ~. G-1I8 G-~ G-1I7 (;-119 

3 
34' 7'-2" 9'-5" 33'-2" G-1I8 G -120 G-1I7 G-119 
3S' 7'-4" fj-7" 33'-1d' G - 118 G - 120 G-1I7 G-1I9 
3 B''''''' 7'-6ff g'-9i" 34!-at- G-1I8 G - 120 G-1I7 G-1I9 
40' 7-8 9 -II 35--2 G-1I8 G -120 G-117 G-1I9 

42' 7'-10" 10'-1" 35'-1d' G-1I8 G - l2Q. G-1I7 G-1I9 
44' 8' - (j' l(j-~ 36'-6" G-118 G - 120 G- 1I7 G-1I9 4 
46' 8'-2" 10'-5" 37'-~ (;-IIA G - 120 G-1I7 G-II 9 
48' 8'-4" 10'-7" I 37'-Id' (; -IIR G -120 G-1I7 (;-119 
SQ'-IO" 8 -n" 10~1O« 38"-101 -G--1I8 G -120 G- 17 G-119 

53' - 8'-9" II -0· L~9'-6" G -114 G - 116 _G:ta G -115 
5S' e'-II" 11'-2" ~" G -114 G - 116_ .!i:Jl.3. G-1I5 

5 57' 9' - 1" iI'~ ~ G-1I4 G -lia G:ll.3.. G-115 
59' 9'-3" 11'-6" 41'-6" G-1I4 G - 116 G~ G-IIS 

161 9-5" II -fL 42'-2- G-1I4 G - 116 G- 1I3 G- 1I5 
I G..~-4" 9'-"" 1I '- 10i' 43'-of G-1I4 G - 116 G-113 G-1I5 
165' : 9' -9" ~o" ~' G - 1I4 G -.llii .G. :ll3. G- 1I5 

67' 9'-11" 12'-2" 44'-2" G -114 G - 116 G- 1I3 G-115 
69' Id- I" 12'-4" 44'10" G-1I4 G - 116 G-113 G-1I5 6 
71' 10'-3" 12'-.6" ~ G - 116 G-113 G-1I5 G -114 
73' 10'-5" 12'-8" 46'-2" G-1I4 G - 116 G-113 G-1I5 
7S-IrJ' 10'-eJi' 12'-1JJl' 47'-tl: G -114 G - 116 G-1I3 G-1I5 

LINE 

PLAN DRIFT BOq FlO 
-r"N'- ..-DRIFT BOLT::t X 22" 

t---~=r22 
~rl.-~DRIFT BOLT~XIO" 
~.x=1 I I, \1 I I no 

ELEVATION 

G 113 

--_~;=;=t=~~~16 X B X 4'-0" 
,. MK 422 

PLAN DRIFT BOLT FlO 
~LDRIFT BOLTt X 22" 

j:---\;;;/ --J 022 

'<D~-- I>t<DWkt*FoRIFT BOLTtXIO" 
'iDCI I '/ ,I I I F 10 

ELEVATION 

G 114 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER GRILLAGE AND BILL Of MATERIALS 

PARALLEL TO CENTER 
LINE OF ROADWAY 

PARALLEL TO CENTER 
LINE OF ~OADWAY 

PLAN DRIFT BOLT FlO 

~DRIFT BOLT i X 22" --rVv-r 

'"I ~:-~Rl ":LT '"I t:----!:--; 
~ I ~ ~XIO"FIO ~ 1,1 , I 

DRI FT BOLT FlO 
DRIFT BOLTix 22" ---1 022 

--~ BOLT~X 10" 
FlO 

ELEVATION 

G 117 
ELEVATION 

G, II8 

SHEET 
154 
155 
90 



HIGHWAY 
CLASS 50, DOUBLE-LANE 

TIMBER GRILLAGE FOUNDATIONS, 
TIMBER TOWERS CONSTRUCTION BILL OF MATERIALS SHEET 90 

PARALLEL TO CENTER 
LINE OF ROADWAY 

b 
-.:,. 

rt 
... ... 
+ .. IT 
+ 11-

+ .. .. 

8'-0" 

4'-6-

.. ... 

-i ,.,--, 
~ -f.,--

• 
+ 

~PARALLEL TO CENTER 
LINE OF ROADWAY 

I 
;h6XBX8'-0 

.. .. .. .. ~ 
, + .. 
f-- - If h ,.- W ~ . f-- .. I~ ~ 

+ 0 
+ .. -a, 

• 

• MK 192 

b 
-.:,. 

~ 

r .. tl .. I-- .. 
~ 
~ :+' I--
f-+-I- I __ ~_ 

I-- .. + 
I--
I--

.. 
I-- + .. 

f-- PARALLEL TO CENTER 
LINE OF ROADWAY 

a'-o" 
4!..6" r f-6X8Xe'-d .. .. .. -, .. .. 

I 
~- - r:.----, + , .: ~- -f----~ '-- -.. - '0 .. +1-- ib .. 

I-

' MK 192 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TI MBER GRILLAGE 

PARALLEL TO CENTER 
LINE OF ROADWAY 

SHEET 
154 
155 
B9 

·6X 8X 4~0" 

MK 422 
+ .. • + .. .. 

I-
6xeX4~0·MK422 

~ I· 
1 -r IT f-- r- T i I'" r=t .:-0- J , 

f..-,.. 
f- -- -+ .~ ~ 

+ + + .... .. • •• +I~ 
'---.. .. 6X8X8'-0· PLAN DRIFT BOLT FlO 

~ 
.-, ,. 

I-- , , .' I - I'-
I-- .. .. 
I--

I~ + + 

- --:~ 

f---- +1,-

.. . 
PLAN 

.. 
~ .. .. 
l-

I--

I--

8-~ x 8X 8'-0· 
MK 192 

.... + .. .. .. .. MKI92 u,---- __ ~tt----DR I FT BOLTIX22' F22 --=-=..Rr-_____ \Or __ ~ 
PLAN ? DRIFT BOLT3 FI0 ,,_ e-~ -~' r:r--l L- ' )wi ~ -- DRIFT BOLT FlO T+-r- PLAN W -r'I- - - DRIFT BOLT 4 X22 -w ~ D 1FT BOLT.i.XIO"FIO ~*' ~ w .l..--L_, ~~~FT B.OLT

D
i.,X22" c:"--y-------\ /J 022 1D I I 1,,1 I I 1/\1 I Z " '" "", I"ID C\ ,,--------,, ~ " 

'io~-~-- ~RIFT BOLT ELEVATION ELEVATION DRIFT BOLT i: X 10" F 10-~ • -, II) 

'ID:r::=:==1 I 1,\1 I Tf?'J:T'I-t XIO" F 10 ~ G 119 I I '" I I 11\ I I ~ 
ELEVATION ELEVATION 

G 116 G 120 

BilL OF MATERIALS FOR ONE TII.(i3E. R GRI LlA G£ 

GR I luGE NUMBER GIl3 Gl ] 4 Gll 5 GIl 6 Gll1 Gil 0 Gll9 G1 2 0 

II HE DESCR I PT ION I STOCK tlO 1 MAR< 1 Sill 
1 It'T ' I QUANT '11 1 ( !N CME S) LENG TH '~':;lT QU,"T.iTV f8M fB" QUAN TITTI fB. QU,"T ' TY 1 fB" QU,"TlTyl f8" Qu"T ITT 1 fB" QUANTI TY 1 fB" QUA NTI TV 1 F8_ LINE 

LUMBER , SOfT 0000 

lr 1 I I I If I 192 II I 39-336 0.09 I 192 I 6 X 8 I 8' - C" I 120 II ' I 128 II I I 20 I 640 I 6 I 192 3 96 IB 51 6 6 I I GRILLAGE 

96 lr 2 DO I 39-3360. DB j 42 2 I 6 X 8 I 4' -0" I 60 II 12 I 192 

" 
1 0 I 160 II I II B I 128 

" 
12 I 192 II 9 I 14' II I II • I 2 

STEEL .ARo.ARE , BLAC~ 

H I If I --V , DR If T dOll I 43 1636.07-22 I 022 I 3 / 4 I 22 " I 2 . 7~ II 4 I 
" 

2 I 
" 
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General views 
Bill of materials 

SET NUMBER 250-1 

TIMBER SPANS 
(11 to 15 feet long) 

Details of floor construction and attachment of nailers to steel stringers 
Details of handrail and curb 
General views and bill of materials for walkway 
General notes 
Structural symbols 

General views 

SET NUMBER 250-2 

STEEL SPANS 
(15 to 90 feet long) 

Bill of materials: steel for riveted construction; lumber and hardware for stan
dard plank floor 
Bill of materials: steel for welded construction; lumber and hardware for alter
nate laminate floor 
Details of floor construction and attachm..,t of nailers to steel stringers 
Details of handrail and curb 
General views and bill of. materials for walkway 
Riveted construction: fabrication of stringers 501 to 511 and of diaphragms 527 
and 528 
Riveted construction: fabrication of stringers516 and 521 and of bearing plates 
3500 and 3501 
Riveted construction: fabrication of stringers 513 and 523 
Riveted construction: fabrication of stringers 515 and 522 
Riveted construction: fabrication of stringers 512 and 525 
Riveted construction: fabrication of stringers 520 and 524 
Welded construction: fabricatio'n of stringers 501W to 511W, and of diaphragms 
C3 and C4 
Welded construction: fabrication of stringers 512W and 525W 
Welded construction: fabrication of stringers 513W, and 522W, and 523W 
Welded construction: fabricatian of stringers 514W, 515W, and 516W 
Welded construction: fabrication of stringers 520Wand 521W 
General notes 
Structural symbols 

SET NUMBER 250-3 

TIMBER TOWERS FOR TIMBER SPANS 
(15 to 76 feet high) 

General views 
Bill of materials 
Details of bracing connections 
Details of bracing connections 
Details of bracing connections'and of columns; column dimensions 
General notes 
Structural symbols 

SET NUMBER 250-4 

TIMBER TOWERS FOR STEel SPANS 
(15 to 76 feet high) 

Details and bill of materials for connection of spans to towers 
General views 
Bill of materials 
Details of bracing connections 
Details of bracing connections 
Details of bracing connections and of columns; column dimensions 
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General notes 
Structural symbols 
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SET NUMBER 250-5 

STEEL TOWERS FOR STEEL SPANS 
(15 to 77 feet high) 

General views of 69- to 77-foot towers 
General views of 15- to 67-foot towers 
Bill of materials common to all towers 
Bill of materials wh ich vary with tower height 
Riveted construction: fabrication of cap beam, strut, and pin 
Riveted construction: fabrication of cap beam 
Riveted construction: fabrication of columns 
Riveted construction: fabrication of columns and struts 
Fabrication of rod bracing 
Details and bill of materials for shims under stringers of different depths; super
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Welded construction with welded angle bracing; cap beams and column splices 
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General notes 
Structural symbols 

NOTE: When welded construction is used in accordance with sheets 226 
or 227, bills of materials on sheets 57 and 58 and fabrication 
details on sheets 59, 60, and 61 must be adjusted in the field. 
When sheet 227 is used , sheet 62 does not apply. 

SET NUMBER 250-6 

TIMBER ABUTMENTS FOR TIMBER SPANS 

General views of pile abutments; bill of materials for pile and grillage abut
ments 
General views of grillage abutments 
General notes 
Structural symbols 

SET NUMBER 250-7 

ABUTMENTS FOR STEEL SPANS 

General views of timber pile abutments; bill of materials for timber pile and 
timber grillage abutments 
General views of timber grillage abutments for 3-foot maximum fill 
General views of timber grillage abutments for 6-foot maximum fill 
General views of steel pile abutments 
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General notes 
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TIMBER PILE BENTS FOR TIMBER SPANS 
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Bill of materials; general views of 1- to 16-foot bents 
General views of 17- to 28-foot bents 
General notes 
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TIMBER PilE PIERS FOR STEEL SPANS 
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General views 
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General notes 
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SET NUMBER 250-10 

STEEL PILE BENTS AND PIERS FOR STEEL SPANS 
(1 to 20 feet high) 

Riveted construction: general views of bents 
Riveted construction: general views of piers 
Riveted and welded construction: bill of materials 
Welded construction: general views of bents 
Welded construction: general views of piers 
Riveted construction: fabrication of cap beams, corbels, bracing, and connec
tions 
Welded construction: fabrication of cap beams, corbels, and bearing plates 
General notes 
Structural symbols 

SET NUMBER 250-11 

TIMBER SILL AND PilE FOUNDATIONS FOR TIMBER TOWERS 

General views 
General notes 
Structural symbols 

SET NUMBER 250-12 

CONCRETE PEDESTALS FOR TIMBER TOWERS 

General views and bill of materials 
Genera I notes 
Structural symbols 

SET NUMBER 250-13 

CONCRETE PEDESTALS FOR STEEL TOWERS 

General views and bill of materials 
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General notes 
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STEEL FRAME ON STEEL PilE FOUNDATIONS FOR STEEL TOWERS 

General views and bill of materials 
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General views of 15- to 67-foot towers 
General notes 
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SET NUMBER 250-15 

STEEL GRILLAGE FOUNDATIONS FOR STEEL TOWERS 

Bolted construction: general views and bill of materials 
Welded construction: general views and bill of materials 
Bolted construction: fabrication of grillage beams 
Welded construction: fabrication of grillage beams 
General views of 69- to 77-foot towers 
General views of 15- to 67-foot towers 
General notes . 
Structural symbols 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

SU PERSTRUCTU RE, 
15- TO 90-FOOT STEEL SPANS 

91" OF MAT£AIALS fOR ONE SPAN 

SPAN 'LENGTH 1" 20' 30 ' 40' 

STlIIHGER SIZE 14 I 30 16 136 '21 I ~9 21 I 63 

SIZE 
UNIT 

liNE DESCRI Pni ON STOCK NO HARK 
CINCHES) 

'LENGTH =1 t;UAIfI'lTY flt4 QUANTITY flt4 QUANrirt HIM QUANI ITY fIt·\ 

LUMBER SOFT WOOD 

FLOOR TllEAD 39-H30 . 12-2 138 3 x 12 20'-0· 22' 20 1200 '0 3000 

2 00 39-3330 . 12-16 116 3 x 12 16' - 0 ' 180 20 ~60 20 960 

3 00 39-39~2.1Z-12 13_ 3 X 12 12'-0 · 135 ' 0 1600 40 1440 

4 F·LOOR DECK )9-H40 . 12-'2' 159 4 X 12 24'-0· J60 14 344 19 18 24 22 2665 17 "'2 , HAd·LER 3~-H60. 06"-16 186 .6 x 6 16 ' -0· 160 2 96 2 96 2 96 2 96 

6 DO 39-H60.06- 1 163 6 X 6 10'-0· 113 11 HO 14 420 20 600 26 780 

7 CUR8 39-])60 . 06-16 166 6 X 6 16'-0' 160 2 96 J 144 1 46 6 c: 88 

8 00 39-H60 . 06"-1 2 184 6 X 6 12'-0 " 1)5 • 144 

• CUR8 AI LL 39-H60.06 390 6 X 6 ,'-0· 34 4 36 4 36 4 .6 4 J6 

10 DO ,9-))60.06 HI 6 x 6 ,1-0· 34 2 16 4 36 8 72 10 90 

11 _iii I L POST 39-))40.0' 3~4 4 X 4 4'-0· 20 6 32 6 43 12 64 14 H .. HAHDRA;I · 39-3880 . 06--16 76 2 X 6 16'-0' 60 '2 32 

" DO 39-3680. 06- 14 H 2 X 6 14 ' -0· 53 ) 42 ~ 70 6 64 

TE~ S [RUCTURAL 

10 STRINGER 46 2900 . }J-132 '21 H I 112 40' 0 ' '260 

" DO 48"'2900 . ])- )2 '2 H I lJ2 2/1'-10 )/4' .3265 

" 
00 46-2900 . H-U' '20 H I 12' 40' 0' '000 

17 00 48"'2900 . H-12' '20 III 12~ 19 '-10· 4980 

18 DO 48"'2900.3-108 , , 30 I 108 "0'-0· 4)20 

Ii. 00 48-'2900.3-108 5 1~ 30 I 08 q'- 0 )/." 6 0 

20 DO 48"'2900 .27-091 ~13 27 I 91 "0'-0· 3640 

2 00 48-2900. '21-091 513 2 7 I 91 19 '-10' 11605 

.22 00 48"'2900 .24-067 5 12 .24 I 67 l.IO'-O· 3460 .. DO 46-2900. 2 4-~67 5 12 24 I 67 9'-10· 6~~ 

24 00 46- 2900 . 21-063 '09 21 I 63 )9'-lD 112' 2510 6 

2' DO 46-2900.21-059 507 21 I 59 ~'-IO !l2' 1760 6 

.26 00 48"'2900 . 16-036 503 16 136 19'- 10 112" 715 6 

2 7 DO 46-2900.14-03 ~01 14 I )0 14'-10112' .. ~ 6 

28 o I APHRAGM 46 J790.12-21 ~28 12 [ 20.7 ~I-£p 90 10 10 1~ 15 ,. 4NGLf 4A- "4" . 64-04 16x4xl/6 2'-3' 26 

'" ilO ~6-2240. 64- 04 6 X 4 x 3/8 i'-§) - 22 

Jl DO 46-2240 . 6~-04 6 X ~ X )/6 1'-6 - 16 36 36 

32 00 46-22~0 . 6~-0~ 6 X 4 X )/6 1 '- 2 - 14 24 
], 00 ~6-22~0 . 64-04 6 X ~ x 3/8 1 '-0' 12 2" 
). WEB SPLICE PLATE 47-7844.04- PH 14 x 3 / 6 2'-'- .0 

,~ 00 47-70". O. P6 PlO 14 X )/8 1'-~' II 
)6 00 47-78.4 . 04 P6 14 x 3/6 1' - 6' 27 

17 fLANGE SPLICE PLATE 47-7044.06 PU 12 x '/8 .'-". 110 

18 00 .7-7844.07 PH ~ 3/. x )/4 4'-'" " )P 00 47-78".06 PU 12 X 5/8 .. '-,. 11) 

.0 DO 47-7844 . 07 P14 4 )/4 X )/4 4'-'- ,~ 

...ll 00 .7-7844 . 08 P7 11 X 7/6 2' -10' P) 

U DO 47-784~ . 08 P9 10 1/2 X 7/8 , ' -7' 175 ., DO 47-7644 . 07 P5 P x 3/4 4'-1' P4 .. I RIVET 4)-6") . 08 7/8 4 ' · .87 .. DO 11-61" .08 7/6 3 114' .83 

06 DO .)-6").08 7/6 ) 1/4' .74 

17 00 .3-6)~3. 06-3 7/6 3' . 70 

16 00 0-6"3 . 08 7/ 6 2 3/~' . 66 48 46 90 90 

•• 00 0-6") . 08"'2) 7/6 2 1/4' • 57 100 100 1~0 I~O 

'0 HAILER ATTACHME~T PLATES 47-76'4 . 03 2 x 1/4 4' 0 .6 24 30 42 ,~ 

WELD.ING ELECTRODE .6--3772.2-7 )/16 1 . 6 LB 2.2 LB 3 . 1 LB 4 . 0 L8 

STEEl HARDWARE BUCK 

MACHINE BOLT WITH SJLWlE 
'2 NUT AND TWC wASHERS 4)-2)25.07-1.24 B12 3/4 12' 2. 1 6 6 12 14 

" 00 4}-2)Zl . 07-1 Bl0 )/4 10' 1 . P 6 6 1 2 14 

DRIfT BOLT "ITII SQUARE 

•• HEAD AND "ASHER 4}-1616 . 07-2 020 3/4 20' ' . 0 12 16 24 26 

o. STEEL WiRE SPIKE 42-8488.0ll-07 ~/ 16 x 7 . 15 166 226 H6 444 

0. STEEL "I RE HAIL 42-6028. )-6 60d . 10 14 1~ 14 14 

57 DO 42-6028 . 3 ~ ~Od . 08 .I4~ ~'4 710 910 

IA DO ~2-6028.3-3 30d .OS ~6 60 8' 108 

" 00 42-6026. )-2 20d . o'f 24 )6 56 66 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

SUPERSTRUCTU RE, 
15- TO 90-FOOT STEEL SPANS 

BILL OF MATERIALS FOR ONE SPAN 

SPAN LENGTH 15' 20' 30 ' 

STRINGER SIZE lG I )0 16 J )6 21 I 'P = ~m~ ~ I~ITYI ~ l~lYl ~ . SIZE 
I LIIi£ DESCRIPTION STOCK NO IWII< (INCHES) LENGTH 

LlIMBER. SOFT WOOD 
HMA TREAD JP-)JU..l2-2 108 2 X 12 20'~' 150 20 800 

2 DO )9-3221.12-11 106 2 X 12 16'~' 120 20 610 

• DO )~J22'. la-I' 105 2 X 12 14'-0' 105 

• DO .. 101 2 X 12 12'-0' 90 '0 1200 

5 HOOR. · DECK _ .... " •. 15 2 X 6 lI'~' 53 111 ",. 148 2072 221 lOU 

6 nn •• n 7l 2 X 6 10'-0' )8 III Ill0 118 1180 221 12210 , H4 lrR 59-H60.06-16 186 6 X 6 16'-0' 180 2 96 Z 96 2 96 
a DO ,0-"""" ... 18) 6X6 lO'~' ll) 11 HO 14 120 ZO 600 

• CURB )9-])60.06-16 186 6 X 6 16'-0' 180 2 96 3 141 1 18 

ill nn )9-])60.06--12 1~· 6 X 6 12 ' ~~ 1'" • 1" 
11 CURB FII )p..3'~.06 )PO • X6 

,,~. ,. '. '6 • ) . • 36 

12 DO 3'-])60.06 "1 6 X 6 3'~' 3. • 18 • 36 8 72 

U HANDAA I L POST 39-"'0.0. ". • X I 
I'~' ZO 6 3. 8 .3 12 64 

1. HANDRAIL )9-)880. 06-16 76 2 X • 16'-0' 60 2 )2 

15 DO 39-)880.06-1' 7' iX5 1.'-0' " 3 12 , 70 

.Tn. ,. STRINGFR 10'-0' '.80 
17 DO 

18-2900. ])-132 '21101 " I 13Z 19'~10 liz' 130. 

I. nn ,-10 112' .P8. 
18-2900. ))"12' '20101 " I 12' 10'-0' 3000 ,. nn 

20 DO 10'-0' 4nO . nn 
18"2'00.3"108 '15101 30 I 108 

129'-10 112" 3227 

10'-0' 36.0 u. 00 
2. DO 

18"2900. 21~91 "3101 21 I 91 19o=P I/Z' 1809 

24 00 
'8"2900. 2~87 '12101 2. 1 87 

10'-0 '480 

.0 . M 9'-1) I/Z" U, 
28 00 ,S".900.21-o63 ~ 21143 Jl'-iI) liZ" 2510 

27 DO i .... 2900.21-05. 507101 
'" I 59 

29· .. 1) lI.· 1763 6 
.R nn .... 2900. UHIJa '03" 15 I 36 19'-10 112' 715 5 
2J DO 41-2900.1IH13O "'iilW Ul30 11'- 1) lI2' 146 , 
)Q n.apWDa"" .... J79O,l2-U C" 12[: 20 . 7 "-1' U 10 10 15 
)i "'·1 FF'ElftR 'P/:AT£ ...... "L Pl0 --.--.--m 20-0' 10 

32 DO .7"78 ... 0. PU • X )'1 1'''9' 9 

H 00 47-78".0' "211 • X 3" 1· ... • I 

311 DO I 47-784'.0. ,. 
• X 3'1 1'-7' • )6 

JI Btl I 17"784 •• 0. ". • x 3'a 1'-2' • 2. 

•• DO .• 7-7 ..... 0. Pl • X 3'1 1'-0' , U 
n 0I£a ,.pUC£ '/:AU 117-78U. 0. p, " x 1'1 1' .. , .. 
JI 00 I .7"7U •• 0. PI' 9 X ". 1'-0' n 
Jf 00 1.7-7 .... 0. "22 9 X 3" 1'-" 11 

40 f'LAIIIQ[ ,.pUC£ PUlK . 17 .. 7 ..... 1 Pu , X 1 •• .. 0· 122 

U DO .7-78 .... 0' P. 7 X 1/2 1 ' -10' U 

12 DO .. _ .... PI ~1i2 ,.~. '6 

U DO 47"781',0' PIS 7 X 518 I'~' 60 

•• nn .7"78".0t POl a x 3/. 2'-0' 20 

•• DO .7-78 ••• 0' P2' 9 X 3'8 3'-0' n 
u nn .f-7 .... 1 P27 , X 1 2'-" 71 

17 00 17-7 .... 1 P29 ., X 1 2 ' -8' S. .. 00 .7"781'.0' PlO i X 112 Jo~10' " u DO 17"78"'.1 Pl2 8 X 1 YO',' 95 ... nn "'-,7A .... ft. P.J7 ~ 2'~' lS .. Mill. rR ATTIDM'NT Pl:At£ 1·.7-1781 •• 01 ~ 00 ... • 0. 6 2. 30 12 

. '2 .. ELD.1Io:: ELECTIIDD£ I '","3772. zs, .. , 7132 
J) 00 .6-3771..2'::7 3'16 22 LA I. LB 1110 LB 
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•• I ..... """ 1D.T.SlJR: 1lIT.00 W89 ......... ,... ... BU ,, . 12' Z.l 6 8 12 
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51 1 !111FT 1D.T,SlJR: 18Q;_ "'·lU".01~2 020 )/. 20' 3.0 12 16 24 

n 1 "TUL WIRE It' .z-eoU. ,.... aOd .10 l' 11 11 .. DO U-6Oza. ,.., 50d • 08 ,., ... 710 
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.ao. DO • .-.o28.~2 20d .Olt 2. )8 51 
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CLASS 2S, DOUBLE-LANE 
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FRAMED TIMBER TOWERS, 
1S-FOOT TIMBER SPANS 

! TOP OF TREAD 

NOTES 
ALL COLUMNS 10 X 10 
ALL CAPS AND SILLS 10 X 10 
ALL LONGITUDINAL STRUTS 4 X 8 
ALL LONGITUDINAL BRACING 4 X 8 
ALL TRANSVERSE BRACING 4 X8 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

.JII 

~ ~6 
157 

I-STORY TOWER 

157 

2-STORY TOWER 

....QL..,T£RIAL~ FOR ()l£ TO .. £ftOf~ER OF SFORIES INJICATID 

FRAMED TIMBER TOWERS, 
IS-FOOT TIMBER SPANS 

3-STORY TOWER 

T Y PE 6 -SFORV 5<5TOOY ti-SfORy 

157 

3-SIDlV 

I'1AXII'1Uf'f HEIGt:fI 75'-10· 6j'-!l· !iO'-lQ· .l8'-ij. 

LINE DES:RIPTIClj SlOCK NJ "'IlK SIZE LEICTH ~:oo 
( I/O'E.S) (PC.<.tm) 

QUANTITY Fa·' QJANTITV F1J.I ClJANTI1 F1J.I P-wrrITY F1J.I 

~~u-rn 

I CAl' 39-6620. 1 18 267 10 X 10 18'-0- 563 2 JOI) 2 300 2 j()() 2 j()() 

2 ll"l '~62O . 1- 263 10 X 10 J'-{)- } Z 57 2 ,.7 ...z. 167 2 ·57 

lsi ~. ::Z. 268 o • 0 20 '-1)' 625 q 667 q 667 ;;7 557 
q .JXl. 3~62O . 1 IS 267 o X n a'-\) - ~6} --'l 600 " 600 ;-on ""'0 
~ ..JIO }9-662O . I 16 266 10 ~ 10 15' -1)' 500 q '" q 533 " '" " 

..J5. ....In .9-6620 -lq M' 10 . 10 '-0' "18 • q67 

7 lXl. ~6ZO.1-12 26q 10 X 10 .l'~. 371 6 1600 lZ 1200 q .no 

~ ...lll.. .~62O. - 263 10 X.IO 10'-1)' ill q "3 q J.ll. ...!L 3'3 

9 .c::JI.IHi. ~6ZO . - 2 260A o X 0 '-1) ' 71 2q qQO ZO ~ .ll. llOO l Z 1200 

110 00 39-'620. - 2 2646 10 • 0 i'-o · HI --,-" qOQ 20 ZOOO 16 L!IOO LXlO 

ill. inlIII.. 39-33qQ.OirIS 117 q • S 18'-';)- 100 q 192 " 192 q 192 q 9' 

l Z 00 39-33qQ.0:T-l ' 156 I, )( 3 16'-0 - 160 qs .20q8 qQ 707 R 361 2q 
o " 

III J!l!!CJ.lIi 39-3340 . 0&-26 qlq II X 3 26'-0- 260 q 277 

ll"l '9-3)qQ .0II-Z' q13 q X 8 2'1'-0 - ZqQ 6 02q 12 768 • , ... 
I. 00 '9-3 qQ. 011-22 159 q X 8 U'-o· 220 5 9}9 Z 70q ~- .'19 q ~ 35 

m 39-3 qO .01l-2 158 • X ~ 20'-0- 200 l Al ., 1707 30 .no ·2. 12M 

II --= 39-3}qO .OIl-15 157 q X 9 18' -1)' 180 l Z 176 12 176 12 575 2 57~ 

Ua. ...!Xl ~3qO.0&-1 I I} q X S 10'-0- 100 ZS 7"7 Zq isqQ ZO In 6 q27 

1,. l= ,0- . 40 JOI q x 10 }'-a - }8 .8 q80 I .. 3' 360 '. ZqQ , '0 

I?O m .. 39-.l22II...Jlll 302 :X6 I~. · ...il. 20 89 .I1i 7 ...il. 53 8 6 
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23 00 q}-2}21. 1-16q E16 1 11' q. 75 168 H. 120 96 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

FRAMED TIMBER TOWERS, 
15- TO 90-FOOT STEEL SPANS 

ASSEMBLED VIEW 

81 Of SUPPLEMENTAL I·IATERIALS , 

TABLE A 
SPAN L 90' SO' 70' 60' 50' 40' 30' 20' 15' 

X 4~ II" 4~IOt' 4~ 74-" 4!.4~' 41.211 3~10;" 3~10~' 3~5*" 3~3.t· LlNl O[SCRIPl1I OH STOCK NO 

Y 1!.7*u 1~7*" 11.4u I~ I" O~IO*" 0~71r" O!.7" OL 2" 0" 
a:U) 

2~oi" I!..g.tll 1~6i" I!-oi" I~O!" 0~7i" ~5i" Io.Iz 'II 2!"1" 1!-4" 
me[ 
2~ 

BOLT A 3S" 3S" 36" 32" 30" 26" 26" 22" 20" ~U) 

_LJIEAB.l.llli Pl.AIL .1 07-7844 DB 

,LUMBER. SOfT ..000 

2 COHBE Jr66 6 12 

~ 
W 1~7,*" " 1~7* IL4" 1- I " 0-10t' 0~7*" 0~7" 0-2" 

- BOLT A 34" 34" 32" 2S" 26" 22" 22" IS" 

3 BLOCK ltiG JSl-66Ja.l;'-l~ 

4 00 39-6620.12-1.2 

0 'II 1!..5~" 1~5':"" 1~2" O~,," O~~" ~5~" 0~5" 
CII BOLT A 32" 32" ·30" 26" 24" 20" 20" 
0 W I~Or" I~Oir" OLg" OL6" OL3*" ~O*" ..., 

BOLT A 2S" 2S" 24" 22" IS· 16" 

, I)() }9-6616.12-16 

~ '00 J9-H 40.12-12 

7 00 }9-}952.12-12 

8 00 }9-} Z28 . 1~-IZ 

U) 0 'II I LO':"" ILO- OLS*" 0"5ir!' OL3':"" 
-r BOLT A 2S 2S 24- 22 IS 

STEEL HARDWARE BLACK 

• ..w:H1~E IlOLT~_' 43-232'. 07-:~46 

z 0 'II O!.gll O~S~" 0~5~" 0~2!" e[ 
CI. It) BOLT A 24" 24" 22- IS" 
U) 

OL6~" aL6i" OL3· 0 'II 

10 DO 43-232'.07-}2 

~ 4 "3' 5 07-2B 

12 DC 4}-2 J2'. 07-266 

CD BOLT A 22" 22- IS" DO 43-d2'.07-223 

0 W 0~3~" ~3"· .... BOLT A IS" IS· 
I" 00 43-232,.07-183 

l' DO 43-2'25.07-16 

'0 'II ~O." 
CD BOLT A 16" 

16 00 43-'J23.1-18 

17 ~~~ 4}--16'6.07-2 
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SUPPLEMENTAL MATERIALS FOR ATTACHING STEEL 
STRINGERS OF DIFFERENT DEPTHS BILLS OF MATERIALS SHEET 99 
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SECTION X-X 

MIIIN SPAll 15' 
STRINGER SIZE 14 I 30 

DIMENSION X }'-} 3/.' 

DIMENSION Y 0 '-0' 

SIZE UNIT 
,IPO£S) W6TIi II~I~, ~ITY f8M 

112 x 7 e 1 '-J' 44.6 II ~4 

B X 1 ~'-o· 50 2_ 960 

12 X 12 1:l 1-0· 540 

10 X 12 12 1-0. 4'0 

B X 1·2 16 1-0. 480 

ij x I I 12 1-0. 180 

} X 12 12 1-0 . 1" 
2 X 12 12 1-0. 90 

}/ . 34' 4.7 

3/4 '2' '.5 
"4 2B' 4. ° 
"4 l 6' J.B 

,/4 22' 3..3 

"4 lB' 2.8 

"4 16' 2.6 2. 
1 lB' '.0 2_ 

3/. 20' J.O '8 

"fl' 
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GENERAL NOTES 
SYMBOLS 

"J--oIMENSION W SEE TABLE A 

' I 

22'-0" ROADWAY 

4'-6 11 4'-6" 

SECTION V-V 

'0' 00 ' 70' 80' 

HI87 27 I 91 30 I 108 33 I 12' 

"'-2' "-.' ".' ,'-7 3/1" "-10 7/8' 

0'-10 1/ .. 1'-1' 1'-,,· 1'-7 1/8' 

SHEET 

90' 

100 
101 

14-8 
14-6 
147 
154 
155 

3J I Ul 

4 ' -11' 

1'-7 11'" 

QJIIHTITY .f8M QLWITITY f8M ~I~ f8M ~TlTY f8M ~IIY f8M 

I 2. II l4 I 24 24 24 

24 960 l4 960 ~4 ~60 24 960 24 960 

4 576 • 576 " 576 

4 4BO 4 4ao 

4 512 4 512 

• 192 .. - I---
4 44 

12 12 

12 

12 

12 

12 12 12 12 12 

24 24 2' 24 24 

48 4B .s 48 48 



HIGHWAY , 
CLASS2~ DOUBL~LANE 

7'-0" 

'io VI 
LU _. 
'-' ~ 
~ 

~ VI 
<I: 

N ~~ 
::J-, 

CI) ~i LU 
'-' Xz 

<> 
<I: <t-a. ~ :Ii 

b 
CI) 

It) 
..., 

I =, -----10 ... 1010 
b ~ 

~'" _T : ~ It) 0 
~~ ,... _. 

N CI) ::J::J <D LU ~:Ii 
~ U Q X-
:I: ~ <I:~ 
C> = _ <D 

CI) !I~ 
LU-N :I: _ .,. 
:Ii ~ fi ::J 
~ CI) 

X LU 
'-' <I: <I: NN 

:Ii a. 
CI) ~:Ii 
It) ::J::J 

~:Ii 
Xz 
<1:-

- ~ ~ 

OF COLUM NS FOR ANY HEIGHT 

FRAMED TIMBER TOWERS, 
STEEL SPANS 

TOP OF TREAD 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS 

NOTE 
ALL CAPS 10 X 12 
ALL SILLS 10XI0 
ALL COLUMNS lOX 10 
ALL LONGITUDINAL STRUTS 4 X 8 
ALL LONGITUDINAL BRACING 4 X 8 
ALL TRANSVERSE BRACING 4 X 8 

TRANSVERSE 
BRACING 

SHEET 100 
COMPANION SHEETS 

SHEET 
GENERAL NOTES 154 
SUPPLEMENTAL MATERIALS 99 
BILL OF MATERIALS 101 
CONNECTIONS AND CUTTING DIAGRAMS 148 
CONNECTIONS 146 
CONNECTIONS 147 
SYMBOLS 155 
CONCRETE 122 rn---

L ONGITUDI NAL 
BRACING 

~~~:::::::::~~=l~ __ L{)NGITUDINAL 
11' STRUT 

TRANSVERSE ELEVATION LONGITUDINAL ELEVATION 
ASSEMBLED VIEW 

TIMBER TOWER 13'-4- TO 75'-10" HIGH 

201 



HIGHWAY 
CLASS 25, DOUBI~[ LANE 

I STORY TOWER 

2-STORY TOWER 

BilL OF i'ATERIALS FOR ON!: CWER Of T IU£ER 0- STCA ES CATED , I Itvl 

LINE OESCRIPTIOO srOCl( to:) ~1M1< 

II ....... ffifT..:m 

I CAP }!>-66}0.12 277 

IY1 '!>-66,O.12 2n 

1 ~. !>-6620. ->7 269 

rYl '!>-6620. - 2 268 

rYl !>-6620 -Ia 267 

"" '0-""'0 -" 266 

rYl '0-66>0 -10 265 

0 ..... ,. "", n " "" 
• 1 miL ... '!>-6620. -12 264A 

0 !Xl }!>-6620.1-12 264B 

" "" }9-6620 . 1 12 264F 

12 !Xl }!>-6620.1-12 264G 

13 SIlIIT }!>-}}40.0&-22 159 

1 ..,..,,,r. .~ n~ 

" In .... 'lin ru>- ?> ". 
nc, "a 

" ..... , ... 'liO n""A ." 
.0 "" .~ n~ ISo .. lor,," '0-""0 . }OS 

'0 rYl }o-'}OO. .lIO 
21 !Xl }!>-j88Q.DB }2} 

STEElHAlOWlE 8lACK 

t-¥\CHINE OOlr WI TH s;)UARE 
22 NU T A/() TWO WASI£RS "7'2}25.1-2 [20 . 

2' 00 "7'2,)<5.1-16" £16 

2" 00 07'Z}25.1-10" £10 

25 DRIFT OOll PLAIN 07'1636.07-1 020 

202 

FRAMED TIMBER TOWERS, 
15- TO 90-FOOT STEEL SPANS 

SCABS 310 

SCABS 310 

SCABS 310 

3-STORY TOWER 

II..MlfR Of STOOl ES 6-SrmY '-<mIlY "-scmy J-STOOY .-smn' 
TC>£R 11E 1. T 75'-10" 63 '-qH 50 '- 0" 30'-/.i" 25'- 0" 

ll ~gi.s) LEIGTH 
WEIGHT 

(POJNOS) ~ITY FIlM ~IUI''f FBM jouAHT lTV Fa-I puAMIT'Y FlJoI RuAllr.TY FEJ-I 

10 X 12 18'-()- 675 ~ 720 " 720 ~ 720 " 720 " 720 

10 x I, 10'-0' .l75 • "00 " "00 ~ " 00 " "00 " "00 

lOX 10 22 '-0" 688 8 "67 8 "67 8 .67 

10 X 0 20' - 0" 625 --.Ii ill --.Ii .l}J)_ ~ LH 8 }}, 

o x 0 8'-()" 56} 8 ' 00 B 1200 8 1200 8 1200 a 1200 

LO X LO 16'-0" 500 a 1067 8 1067 8 '0' A .067 A o 7 

10 X 10 W -O" "'S a 9" 

.0 10 l2'-<l" '" 2000 16 1600 

o X 0 12'-{)" '75 "0 "000 .l2 >200 2" £ltOu 16 1600 8 800 

10 x 10 12'-()" .l75 "0 "000 .l2 }200 2" £~OO 16 1600 8 800 

10 X 10 ll'-o" }15 8 800 8 800 8 800 8 aoo a 800 

10 x 10 il'-O' }15 8 800 8 800 8 800 8 800 8 600 

" x 8 22'-0' 220 }2 811 28 164} 2" "00 20 1} 6 9}9 

" X a 2.'-{)" 240 52 IllB. ...l'I I.ll6.. 168 a 51: 4 56 

li X A » '-0" uo "0 2141 40 2}41 .liOR A "'9 

" x a 20'-{) ' 200 48 2560 46 2560 .6 "110 "0 2l" 24 1>80 

" X 8 18'-{) ' 180 152 2. U2 . ,,' ' . 5 2" 52 

4 X a 12'-{)' 120 ~ lU.2.. .JIB U2~_ 40. .L80 2 102" 2" 168 

4 X 10 ,' -{)' 'A AO 800 56 560 "n 'li '00 6 .M 

4 X 10 2'-0' 25 . .l6 01 16 01 07 6 101 16 107 

2 X a , '-a· la "0 196 .l2 156 20 111 16 18 8 }9 

I ZO' 5 . 6 512 000 288 2Z" 160 

I 16' " . 7 6llt }Z6 • ", 'lin 

I 10" }.o 132 112 92 12 52 

3'" 20' 2 . 5 292 ..2." 96 1"6 00 

ONE- TO SIX-STORY MARKING DIAGRAMS 
BILL OF MATERIALS SHEET 101 

- STCRY 

'}'-L&." 

,)ut\rir ITY rEM 

" 720 

" "00 

a L067 

8 800 

8 800 

12 10" 

a "21 

16 168 

16 512 

A 80 

Z. ltiO 

96 

M 

32 

S2 

SCABS 310 

4-STORY TOWER 

COMPANION SHEETS 

GENERAL NOTES 
SUPPLEMENTAL MATERIALS 
ASSEMBLY AND PIECE MARKS 
CONNECTIONS AND CUTTING DIAGRAMS 
CONNECTIONS 
CONNECTIONS 

SHEET 

\54 
99 

100 
148 
146 
147 

SYMBOLS 
r.c:"'-:-: ...... ~-r--,;: 155 

5-STORY TOWER 

6-STORY TOWER 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

: 

1'- 5" 4 '-6" 

CUT AND CHIP INSIDE 

1':-4" 
LEG OF BOTTOM FLANGE 

.1 

I 
1== ~=-,===~ ~"'E~r~-f == === ==. ==--- - - -. 

I t '-- I"-!l-. -
D2 

F 
" -;;: 11-

F=1-=~ F==-==-'===-- ~ _-.....J,!;;,--,-1 
.~ II J. J. 

\.... 1 Il 21 Xi X 1'-10" P7 III P7~ 
, 

ai" 5'-21." 

STEEL TOWERS, 
STEEL SPANS 

NOTES 
ALL DETAILS FOR CLASS 50 DOUBLE -LANE TOWERS ARE TO BE USED 

FOR CLASS 25 DOUBLE-LANE TOWERS, EXCEPT AS FOLLOWS : 

4'-6" 

I. USE CAP BEAM MK 615 SHOWN ON THIS SHEET INSTEAD OF CAP 
BEAM MK 675 SHOWN ON SHEET 59. 

2. USE SHIMS ON SHEET 103 INSTEAD OF SHIMS 
ON SHEET 63. 

FOR BILL OF MATERIALS FOR ONE CLAS S 25 DOUBI,.E-LANE TOWER SEE: 
I. SHEET 57, MATERIALS COMMON TO ALL TOWER HEIGHTS 
2. SHEET 58, MATERIALS FOR PIECES WHICH VARY WITH DIFFERENT 

TOWER HEIGHTS 

- W I 25' 4" (T 0 24 74 ) 

4'-611 

RIVETED CONSTRUCTION, 
FABRICATION OF CAP BEAM 

4!-SIl 4'-6" 

I~' 

--=====.==.=== ~~..lJ.5 .'f F=-====== ~_--.T--.l~~ 1,1. ~-='r--=r A: -=. = ":Z. ~ -. ==. ==- :':11: =t...~lIT=s -'I' I=======~== -, - - r-

.IT- =-=..:::;jr ...J: !- _I;. .-
02 02- D2 

11-- -11 ,.... li-

---..======. E~7~-~1 ..==~-==== ='=" ~L-==-,,; 
1,1. .J..J. A. 

====== ,.= 
......r:...,.:!....l...".-__.. --.1.1 J F' ====== 

SHEET 102 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
GENERAL VIEWS AND DIMENSIONS 
BILL OF MATERIALS 
TOWER MEMBERS MK 672,673,676 
COLUMNS 
STRUTS AND COLUMNS 
ROD BRACING 
SHIMS 

1'-511 

~IO" 
7 111 

z. 4i" .,4," 11" 

Til -I 

==-,==r 1=-== 1-
...J. I-- -~ 

. .. ,.q ,., 
.!1fI 

T" 
r----, -.!. CI) 

f==='-=~ =FL~ 

'v 
I --

SHEET 
154 
155 

55,56 
57,58 

59 
60 
61 
62 

103 

Ill. P7J III P7 J Lil P7 ....J I Il P7 J 
R·3!. " 

25'-4" 

23'-11" 

4 '-6" 4'-6" 4'-6" 5'- 2!." 8k" 
~11l P7 I r::I:" I Il P7 .,r-:;:- I Il P 7 I It. P7~ J ",,-0 III P7~ T I Il P 7 ----:i:'\ 

III 
A- A- I I 

~ 'I' ..... "t" ;-, ~ '":"'-, 'I' 't' r: :r , 
.-.~~ r -rr ,., 'I' I 

'1r J? 
~ T 1 II 1 1 II I I 1 

1 1 II 1 II "ex, ~ 

~ I 1 II 1 1 II 1 I II I . ~ --'a; 
&-11...., 1 

~ ~ I I -," 
Il-I I N 

'lot 1 I 
I ...... 1 r I I ...... II . ' -- ........ 
1 II I I I I I I 0: '-i ~ : II I 1 I! 

I I !! I I II I "ex, ...... 
I II 

T ~_JL It JL L .ii I Jl I ........... ~ I--
J ....J J L J 

~ 
Pf2J" 02....../ ~ D2....J ~ 02--./ ~111 .-0 D2--.1 ~ 2l"~ 12 

~ 

~' 
01 

I- I I}. 

12 t-It COLUMN It COLUMN-
12 

5t" 5~" 
CAP BEAM MK 615 

SECTION A-A 

203 



HIGHWAY 
CLASS. 25, DOUBLE-LANE 

STEEL TOWERS, BENTS, PIERS, 
15- TO 90-FOOT STEEL SPANS 

BEARING SHIMS UNDER STEEL STRINGERS 
OF DIFFERENT DEPTHS BILL OF MATERIALS SHEET 103 

.. ,. SPAN X 

~~ 
~ 
DETAIL OF PLATE SH 1M 

81'LL Of' HATEHIJltLSfOR ONE !'lATE SHIM 

SIZE lJjH 7.501 
OE3CRIP1IIOH STt:lCK NO (l1CI£S) ·LENGTH WI:IGIfI' H • 2· 

(RlJIal) Ql.WmTY 

PLATE C7-78U.07 10X'/4 1 1-0. .26 

DO 47-78".08 10X7/8 1'-0· .,0 

DO 47-78 ••• 1 10 X 1 1 1-0. ,. 2 

ANCHOR BOLT .'~Z219. 08-(1, 7/8 ,. 1 •. 2. ·2 
DO 43~Z219. 08-(17 7/8 7· 1 .• 7 

... TOWER SPAN 

7502 7.50' 
H ··2~4· H·., lI8" 
QUAN1I~in QJAIITITY 

1 , 
1 

.2 

2 .2 

... SPAN Y .. .. 
1 

END OF STRINGER 
FABRICATE STRINGER 

FLANGE FOR SHIM CONNECTION 
AS REQUIRED 

2~· x1r SLOT FOR 
EXPANSION END 
ji" HOLE FOR FiXED 
END 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

SHEET 
1~4 

I~~ 

r- ~IT 
STEEL PILE BENTS AND 

PiERS, RIVETED 
STEEL PILE BENTS AND 

PIERS, WELDED 
FRAMED STEEL TOWERS 

116,117 

119J20 
55,56 

I_ 1'-0· .1 
HARKS AKD DIMENSIONS FOR BUILT-LIP SHIMS 

ELEVATION SECTION A-A END VIEW TOH~L 
HARK H II=~\ 

DETAIL OF BUILT - UP SHIM 7504 5· 52 

7!oO!> 5 7/S· S} 

B06 6 1/4· ~" 
alLL Of MATERIA-LS FOR ONE BUILT UP SHIM - 7507 7· 50 

DESCRIPTION STOCk NO SIZE 
LENGTH QJAIITIT (IICHES) 

7508 8 1/4· 57 

1509 8 7/8· 58 

BEAM 48-2~00. 21-05P 21 1 5 l'-,P 1 
Pl.A rE 47-76ijij..07 10XJ/4 1'-0· 1 

7510 10 1/4· 60 

7~11 11· 61 

~IVE.T "J-6J53.08 7/8 2 3/4· 10 7512 12· 62 

ANCHOR BOl.T 4J-2219.08-0" 7/8 Ii · " 
BU 12 1/4· 6J 

ELECTRODE 46-J77.2.2-7 3/16 l-LB 
7514 1l" 64 

Bl~ I"· 65 

1516 16· 68 

7~17 17 1/8· 70 

7li8 19 1/8· 73 

.. 7 ct ~n' ct ~:::;:;""~ - r-- t-
HIM C REQUIRED "T 

ONLY WHEN SPAN X IS 
LESS THAN SPAN Y, 
OR WHEN SPAN X IS 
LESS THAN 3Q' 

c: 

204 

IT z ! 
I 

J: :I: 
CI) (/) 

=- c: 

SHIMS FOR FRAMED STEEL TOWERS 
PROVIDE 2 ANCHOR BOLTSi X 4 

PER STRINGER WHEN SHIMS ARE NOT 
SHIllS fOR fRAMED STEE .. TOW£IIS REQUIRED 

. 
SPAN X 90' 80' 7O' 60' 50' 40' ,a' 20' B' 

A 7513 7512 7509 7505 7503 

"' B 7518 7518 7516 151" 7510 7507 7507 1507 1507 
C 750' 7507 

A 7513 7512 7509 7505 7503 

~ B 7517 7517 7515 H 7508 75O. 750" 7504 750. 
C 750. 7507 

A 7513 7512 7509 7505 7.50' 
~ B 7513 7512 7509 7505 7503 

C 7504 li07 

A 7513 7512 7509 7505 7503 
;:, B 7.512 7512 7509 7505 7503 ,. 

C 7504 7507 

A 7513 751Z 7509 7505 750, 7.503 7503 750' 7503 

>- ~ B 7509 7509 7505 7502 
z C 7503 7503 7508 7510 « 
Q. 

.~ 7513 7512 7509 750' 7505 7505 7505 7505 7505 CI) 

~ B 7506 7506 7503 

C 7502 7505 7505 7511 7514 

A 751} 7512 1509 7509 7509 750, 7509 7509 7509 

~ e 750} 750J 

C 7503 7505 7509 7509 7"1" 7516 

A 7513 7512 7512 1512 7512 7512 7512 7512 7512 

g 6 

C 7503 7506 1509 73 12 7512 7517 751S 

A 7513 751} 75D 7513 75D 731} 7513 751' 7513 

~ .B 
c 7503 7506 7509 751 2 75D 7'517 7518 

~ ~ 

Z 
J: 
CIl 

=- " . SPAN X -I- SPAN Y .... . . SPAN X ·1 .. .. .. SPAN Y 

I""" :"""Y .,. 
! 
:r 

",I 
(/) 

!::::o 

y 

BILL OF MATERIALS FOR ~NCHOR BOLTS ONLY WITHOUT SHIMS SHIMS FOR STE EL PILE BENTS AND PIERS 

SIZE WEIGHT 
DESCRIPTION STOCK NO (INCHES) LENGTH EACH 

( POUNDS) SH IllS FOR STEEL PILE BENTS AND PIERS 

SPAll X 90' 80 ' 70' 6O' ~O' .0' }O ' 20' 1~' 
ANCHOR BOLT 43-2219.08-04 7/8 0'-4 " 1.2 

IS' 7~le 7518 7516 7 5 14 7510 7507 7%7 7501 

20' 7517 7517 7515 75 11 750B 7,04 750to 7501 
Tlro BOLTS ~UIRED FOR FACH STRINGER SUPPORT }O' 75U 7512 1509 7;05 750J 1504 7507 
CONSTRUCTION INDIC!TED BY BLANK SPACES IN TABLES FOR SHIMS ~ 4U' 1512 7512 7509 7;O!.> 75 UJ 7!lOij 7!lOl 

z « 50 ' 750 9 750~ 7505 7!oO£ 750J 7503 7508 7510 Q. 
CI) 

60' 7506 HC6 7503 7502 7505 7505 75 751" 
70' 750' 750} 7SC} 7,0 5 7509 750~ 7515 7!.16 

00' 750J 7506 7,09 7!:l10:! 7512 7517 751B 
~. 

750.1 7500 7jL9 7:>1c: 7SU 7517 7510 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

SPAN .1 
'I t-END OF STRINGERS 

TOP OFTREAD I . k~~, -:F FINISHED GRADE 

;:[~~:CAP ___ ' 

DRIFT BDLTtX22" 022 
CAP MK 285 

BEARING PILE LENGTH T 
BE DETERMINED BY FIELD 
CONDITIONS I I 

I I 
l..:..:1 

SECTION M-M 

BILL Of MATERIALS fOIl ONE ABUTMENT 

TYPE Of ABU rMENT 

fl LL HEIGHT 

LINE DESCR I PT ION STOCK NO 

I--
I lJ BULKHEAD PLANk '9-ll40.12 16 

2 1.) DO )9-ll40.12-14 , 1] DO lP-H40.12 12 

4 lJ 00 '9-ll40.12 

5 PILE (WING) 

6 1] PILE (BEARING) 

7 ~ POST (WING) )9-H60.08 

8 1.1 00 '9-ll'0.08 

9 1.1 POST (BEARING) '9-6620.1 

10 CAP '9-66'0.12-14 

11 DO )9-66'0.1-14 

12 SCAB ·)9-ll,O.l 

II DO '9-'llO.l 

14 GRI LLAGE T·IMBERS '9-ll60.08 

15 00 )!r-H60.0B-2 

16 BEAR I NG BLOCK '9-6620.1 

17 DEADMAN '9-6620 . 1-16 

18 ANCHOR BLOCK '9-ll60.08 

STEEL HARDWARE, BLACK 

19 WIRE ROPE Z2-4567 . II 05 

20 WIRE-ROPE CLIP 42-)544.5 05 

MACIU HE BOLT WITH NUT 
21 AND TWO WASHERS 4)-2)Z5. 07-2 

22 DO 4'-2)25.07-18) 

Z) DR I fT eOLT • )-16)6.07-22 

24 STANDAHD WIRE SPIKE 42-6466.0"- I 

25 D0 42 6488.0)5 07 

MARK 

176 

In 

174 

lH 

)00 

405 

)20 

261 

285 

265 

Jl8 

'06 

19~ 

1~8 

400 

266 

407 

B20 

BI8 

022 

SIZE 
(INCHES) 

4 X 12 

4 X 12 

4 X 12 

4 x 12 

6 X 8 

6 x 8 

10 X 10 

12 X 12 

10 X 10 

, X 10 

, X 10 

6 X 8 

6 X 8 

10 x 10 

10 X 10 

6 X 8 

1/2 

1/2 

l/. 

l/. 
Ji • 

liB 

5/16 

..!l BEARING PILE LENGTHS TO BE OETERMINED By fiELD CuND I T IONS. 

,jj CUT TO fiT fOR rt LLS LESS THAN 6 fEET. 

PILE ABUTMENT, GENERAL VIEWS, TIMBER ABUTMENTS, 
TIMBER SPANS GRILLAGE ABUTMENTS BILL OF MATERIALS SHEET 104 

LENGTH 

16'-0' 

l'I'-O' 

12'-0· 

10' o· 
15'-0' 

.!l 
8'-6 1 

"-2-
6'-0' 

14'-0· 

14'-0' 

2'-8· 

2'-0' 

10'-0' 

20' O' 

2'-0' 

16'-0· 

0'-10 ' 

20'-0' 

20' 

16' 

22 • 

10' 

7' 

TRANSVERSE ELEVATION 

TIMBER PILE ABUTMENT SUPPORTING II'TO 15' TIMBER-STRINGER SPANS 

T I IllER PILE AIllIIKIIf 

6 ' MAXIMUM 

UNIT 
WEIGHT QUANTITY fBM 

(POUNDS 

240 12 . 768 

210 

180 

150 

2 

5 

128 

47 

188 

6'0 2 H6 

437 

25 

19 

150 

)00 

6' 
500 ._ .. . 

II 

II 

0 . 72 

' . 06 

2.92 

2.76 6 

O. H 
o. 1~ 1)6 

T I HBER GR I LLAGE ABUTMENT 

6' HA X" IHUM )' ~IAX IMUM 

QUANT lTV fBM QUANTITY fB~1 

6 H6 , 144 

i2 no '-,-240 

2 68 

2 25 

6 )00 

2 2" 2 2H 

2 U 

2 10 , 120 , 120 , 240 , 240 

8 III a III ._ 

2 '67 I 
8 26 • I 20 

8 

)2 

4 

6 8 . 6 
96 60 

17l 52 

LINE 

2 , 
4 

5 

6 

7 

8 

9 

10 

11 

12 

II 

14 

5 

~ 
18 

19 

20 

21 

22 

" 24 

2~ 

I I 
: I 

I'-d 

BEARING PILES 

MK 300 

I 
I I 
L .... :J 

ASSEMBLED VIEW 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 

---- - . 

SHEET 
154 
155 
105 

FINISHED GRADE 

~
---~. 

, __ ==mrmJ:im;~~'i7/W 

~-- j ' 

TIMBER WING PILE 
M K 300 -----II MK 176 

END VIEW 

Ii 
I : 

WING PILE MK 300....-1 I 
lJ} 

~ "UMBEN Of BUL~HEAU PLAIIKS BILLED IS fOri MAXIMUM fl LL; USE f EWER PLAN.S '1)1< SHALLOWER fiLLS. 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

TIMBER ABUTMENTS, 
TIMBER SPANS GRILLAGE ABUTMENTS, GENERAL VIEWS SHEET 105 

BULKHEAD PLANKS 
MK 173 , 175 

CAP MK 265-_ ......... 

ANCHOR BLOCKS-~v.J 
MK 407 

BEARING BLOCKS 
MK 400 

ASSEMBLED VIEW 
6' MAXIMUM FILL 

022 

DEADMAN MK 266 

CAP MK 265 

ANCHOR BLOCK 
MK 407 

BULKHEAD PLANKS MK 173,175 

ASSEMBLED VIEW 
3' MAXIMUM FILL 

MK 320 

BOLTS B20 

COMPANION SHEETS 

TIMBER ABUTMENTS FOR TIMBER SPANS 
GENERAL NOTES 
SYMBOLS 

SILL TIMBERS MK 193,198 

SHEET 
104 
154 
155 

II ' TO 15' SPANS ~ 
~TOP OF TREAD I 

SILL TIMBERS 
MK 193,198 

32'-0" 
WIRE SPIKES Ii X 7" 
3 PER PLANK TO EACH POST 
AND WING POST. TWO TO 
END OF EACH STRINGER ct- :" ~ -... ""'"'" "'" 

DRIFT BOLT iX22" D22--~Ii4.'1 

CAP MK 265 

6XI0 HOLE FOR WIRE 
ROPE 

IOXIOX6'-0" POST MK ?l61W 

NOT MORE THAN TWO SILL TIMBERS 'I' 
TO BE CUT AT MID POINT BETWEEN ., ll.:.......l-.u"''--... 

ANY TWO BEARING BLOCKS --~ 
SILL TIMBERS 6X8XI0'-0' MK 193 
AND 6X8X20'-0" MK 198 ANCHOR BLOCK 6X8)W'- IO"MK4D7 

SECTION R-R 

II'TO 15' SPAN 

t T~~~~F~~~~~~_:-- u_ J-rl,z...m:'7m"""""""'77T:'"",,"" :C Co' "";;,,,,< ;~',,.:,; 
CAP MK 265--.... ...-:.'.L:I(A 

~~ 
ANCHOR BLOCK I" ' 
6X8XO'-10" 
MK 407 

NOT MORE THAN TWO SILL TIMBERS TO BE 
CUT BETWEEN ANY TWO BEARING BLOCKS 

SECTION S-S 

~----NATURAL GROUND 

~B~E7,?A~RI~N~G~Bo/.LO~C::>?'K~lrOXIOX2'-0" MK 400 

SILL TIMBERS 6X8X 10'-C" MK 193 
AND 6X8X20'-0· MK 198 

BULKHEAD PLANKS 
4XI2XI0'-0' MK 173 
AND 4XI2XI4'-O"MK 175 

MK 405 
BEARING BLOCKS 
IOXIOX2!..0" 
MK 400 

COUNTERBORE 

wiNG POST 6X8X8'-6' MK 405 

2 WIRE SPIKES ;'XIO· EACH AN
CHOR BLOCK TO BEARING 
BLOCK 

ct:t:+=jpt::===::j:tt=;t==jtt:=::t=:::jt+t====~t:===:::jttf=::t::ffa~2 WIRE SPIKES t XIO· PER SILL 
TIMBER TO EACH BEARING 

~1~~~8'~' ~~~~ __ ~~ __ ~ ____ ~~ __ ~~~~~~_-24'~-6~" ___ ~~4~'-~6~" _ __ ~~~~~~BLOCK 

13'-0" MINIMUM 3'-0" 

16'--0" 16'-0· 

TRANSVERSE ELEVATION 

DETAILS FOR 6' MAXIMUM FILL 

BULKHEAD PLANKS~ 
4XI2XI0'-d' MK 173 
AND 4XI2XI2'-O" MKI74 

SLOPE I TO 1-~-:d.'I---r 

/ 

WIRE SPIKES ~X7 " 
3 PER PLANK TO EACH 
WING POST. TWO TO END 
OF EACH STRINGER 

~=:::::l--WING POST 6X8X3'-2"MK 320 

IOXIOXI4'-0' MK 256 
r,±~~~~~~~±====±±=~~~~~~~~~~~~==~=c===;t±~~P'~~~;'·MK400 

BOLTS ~ X20"820 "J~E+==~====::::ftt~k==~C=::j::=::j:ff:====~t:===::j+t=+~~/-t-Of _ 2 WIRE SPIKES &XIO" PER 

2 WIRE SPIKESaXIO" IS." I I SILL TIMBER TO EACH 
EACH ANCHOR BLOCK 4'-6" •• _ __ 1_~6~g~'-3" ' ..?~_4':§::" __ +-- 4'-6" 3 I" 1'-8" BEARING BLOCK 

TO BEARING BLOCK 3'-0" 13'-0" MINIMUM _ 13'- 0" MINIMUM 3-0" 

1--________ .",16'--'-..,,0'-" _ _ _ 16'- 0" 

DETAILS FOR 3' MAXIMUM FILL TRANSVERSE ELEVATION 

TIMBER GRILLAGE ABUTMENTS SUPPORTING II' TO 15' TIMBER-STRINGER SPAN 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

SPAN If&--
.11

2
" , DRIFT BOLT ;fXI6"DI6 TOPOFTREAD 

INISHED GRADE 

SECTION N-N 

BILL Of MATERIALS fOR ONE ABUTMENT 

TYPE Of ABuTMENT 

f ILL HEIGH 

SIZE LI NE DESCI\IPTION STOCK NO MARK 
( INCHES) 

LENGTH 

11 BULKHEAD PLAhK }9-}jijO.12 113 ~ X Il 10' -0· 
7 ..lI 00 )P-H'0.12 12 17' 4 X 12 12' -0· 
J 11 00 )9- H40.12-14 175 • X 12 lij'-O· 

• ..lI 00 '9-H40.12 16 176 4 X 12 16'-0· , f'lLE (WING '00 l~'-O· 

• ~ f'IU BEARINGl ~ , JI PO.'<T WING 9-"60.08 40 6 X 8 8'-6-
8 ~ 00 }9-H60.08 40. 6 X 8 5'-6-
g .l: POsT BEAR ING) }9-6620.1 .16 10 X 10 "-6 1/., 

In CAP .I9-66}O,12- • 28' 2 X 12 4'-0· 
DO '9-6620.1-1' 265 10 X 10 14'-0· 

SCAB )P-}HO. lI8 } X 0 . 1-8-

00 }9-H}O. ·,06 } X 10 2'-0· 

'" ~ NAoI ·LER }9-H60.08 IPI 6 X 8 6'-0 · 
5 00 }9-H60.08 417 6 X 8 ~'-ll· 

16 NAILER CAP '9-H60.08 IP} 6 X 8 10'-0· 
17 00 ,9-H60. 08- L2 IP' 6 X 8 12' -0· ,. nn }9- H60. 08-16 196 6 X 8 16'-0' 

P GRILLAGE T.IMBERS H-H60.08 IP.I 6 X 8 10'-0· 
20 00 }9-}.I60.08-2 IP8 6 X 8 lO' -0· 
7· B"RI NG BLOCK '9-6620.1 400 10 X 10 2'-0· 

" D[ADMAN '9-6620. - 16 266 10 X 10 6'-0 · 
'.~""'D ., fY"~ ,e- ".C. CB 407 6 X d C'-10' 

STEEl HARDWARe, BLACK 

24 WIRE ROPE 22-~'67.~-05 1/2 20 1 -0. 

2~ ~IRE-ROPE " LIP 42-"4~. '-05 1/2 
~I~CH I NE BOlf WITH 9O'oIAAE 

. 6 HuT AND TWO WASHERS ~J-2J2'.07-22J B22 J/~ 22' 

27 00 ~J-2J2' . 07-2 B20 J , 20' 
28 DO ijJ- 2l25. 07-18} B18 J/ ~ 18 ' 
2~ OR I fT BOLT 4)-16}6.07-22 022 J/' 22' 

'0 DO ~}-16}6. 07-16 016 }/~ 16-

DRIfT BOLT ANCHOR ijJ- 6J6.07-12 012 .I/~ 12 ' .. STANDARD WIRE SP I KE 42-8~88. 04- I .1/8 10' 

" DO 42-6~88. 0'5-07 ' / 16 7-

11 CUT TO .If fOR fiLLS UNDER 6 fEET. 
LEtjGTH V, BEARING PILE TO BE · OETERMINED BY ,IELO COtiOITIOHS. 

TIMBER ABUTMENTS, 
STEEL SPANS 

PILE ABUTMENTS, GENERAL VIEWS, 
GRILLAGE ABUTMENTS BILL OF MATERIALS 

32- 0 

3'-9" 

TRANSVERSE ELEVATION 

I I 
I, j 

1'-0" 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 
TIMBER ABUTMENTS 

MK285----V11 1 

y,- I 
1 
I 1 
L..<..--.I 

END VIEW 

TIMBER PILE ABUTMENT SUPPORTI NG 15
1 

TO 90
1 

SPAN 
WING PILE MK 300 

.. TIMBER PILE 
ABuTMENT 

TIMBER GR ILLAGE ABUTMENT -......-- -flULKHEAD PLANKS MK 176 

.' MAXIMUM 6' MA X IMUM }' liiAX IMUM 
UNI r 

Il~~~~~~ PUAr<TH fB~1 pw.TITl FIlM WAl/TIT f&1 LINE: 
NAILER CAP MK 194 

150 12 480 8 .120 I 
180 4 192 2 
210 6 .136 .I 
2ijO 12 768 • 

2 5 
5 6 

28 ~ 68 7 
8'! 2 ~4 8 
72 6 2B P 

6'0 2 H6 In 
.,7 2 2" 2 2H 11 

2' 2 1) 12 
IP 2 10 
PO 5 120 6 144 I' BEARING PILES 
7. 6 H8 I' 

1'0 --'Ill .0 16 
180 ~O 17 DRIFT BOLTS 
2.0 ~ 6' 18 
150 L ~20 .I 120 I P 
}OO 2.0 7ijO 20 

CAP MK 285---...L---IM1~ 

6} ~ u.. ~ '" " 
,00 2 267 22 

8 2 , ,n I, TABLE'A 
SPAN DIMENSION A BOLTS 

15 2'-2!" 

20 2'-4 f' 

lJ 6 2' 
0.72 32 25 

30 2'-9 f' 

40 2'-10 11 

26 JdO 20 

J . 06 177 

2.82 _2_6 " 28 

50 3'-1 *,' 2.76 6 6 6 2P 
2.00 6 7 7 }O 

60 3'-3·r 

70 3 1- 6 111 

80 3'-10" 

I. '0 12 12 12 Jl 
O.H P6 60 J2 
v . IO) 10" 180 120 H 

WING PILE 

ASSEMBLED VIEW 

"" 
HUI~B ER Of BULKH AD IM8ERS Bt LEO I fOR MA XI""" , LL, U~C fCWCH LAN,~ 'vR SIIA LlOWER ",-,",,-, 90 3'- 10,' 

920303 0 - 50 - 27 

SHEET 106 

SHEET 
154 
155 
101 
108 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

TIMBER ABUTMENTS, 
STEEL SPANS 

GRILLAGE ABUTMENT, 3-FOOT FILL, 
GENERAL VIEWS SHEET 107 

208 

END OF STRINGER FOR 

BEARING 
BLOCK MK 400 

DRIFT BOLT 016 

~~--NAILER CAP MK 196 

~_-BULKHEAD PLANK MK 173AND 174 

DRIFT BOLT 022 
SCAB MK 306 

ANCHOR BLOCK MK 407 

ASSEMBLED VIEW 
BOLT BI8 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 
BEARING PLATES 

SHEET 
154 
155 

106,108 
132 

• • 90' MAXIMUM SPAN '~ 

2" MK 193 AND 196 

"'" 0""'" f,"" " =l "'\17fi~~~~~ FINISHED GRADE 
r

X8X~'--6~ ------~~~ ~~-T--- --<p-- --H ---~.':::'~CAB-S-- -- -- ----------------Pi 

MK 404 COUNTER SINK 3XIOX2'-0" 6X8XIO'-0" MK 193 
r- l HEAD MK 306 

WIRE SPIKES £X7" 
3 PER PLANK TO EACH 
NAILER AND WING POST 

1I)...,t- - -"""I. ""I.."'I.... ~~~. 

<~ ~~~ - 't.-DRIFTBOLT 2::1 : : 

BEAR!NG PLAT~_ 
> .... II) - J ANCHORS -

~=F===tiIO"X"IO"'X"1 '=O"MK--=-~- ~~rrJ~mb='7?7 

SECTION H-H 

NOT MORE THAN ONE SILL 
TIMBER TO BE CUT BETWEEN 
ANY TWO BEARING BLOCKS 

6X8XI6'-0"MKI96 

4XI2XIO'-0"MK 173 
4XI2XI2'-0"MK 174 

!XIO·WIRE SPIKES 

L!fi:::=+==::jtt:=====iTI~===t~t:=q:===ttt==~=Ilf====~=tj:==~t--t 2 PER SILL TIMBER TO EACH 
BOLT " XI8'Xe BEARING BLOCK 

" H ' MK 407 
~~ __ ~_~_4~~~_" __ _~'-6" _~~~~~~~ __ ~~-__ ~-2~-~~~~~~~ 

13'-0" MINIMUM___ _ _ ___ ~INIMUM _ 
1--"--'''---4--------''''-16 '-0. ----t---- 16'-0. --~-+--=--"'---1 

---------_._ ----- ---- ---

TRANSVERSE ELEVATION 

TIMBER GRILLAGE ABUTMENTS SUPPORTING 90' MAXIMUM STEEL-STRINGER SPAN 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

END OF STRINGER FOR 
ALL SPANS 

~j===~==~B~0~~~S~~~x~ISf."~S~18~,==~I~M 
4 MK 2S5-"'".-'--

MK 4IS·-""'.';

TIMBER ABUTMENTS, 
STEEL SPANS 

GRILLAGE ABUTMENT, 6-FOOT FILL, 
, GENERAL VIEWS SHEET 108 

WING POST 
MK 405 ----"~ 

CAP MK 2S5---f"'H.tp..,.>.lI 

DRIFT BOLT 022 

ANCHOR BLOCK 
MK 407 

POST MK 41S 

DRIFT BOLT DIS 

~"WIRE ROPE CLIPS 

~"¢ WIRE-ROPE 
EACH POST 

BOLTS BIS 

NAILER MK 191 

ASSEMBLED VIEW 
FOR 6' MAXIMUM FILL 

BOLTS DIS 

...... r--WIRE ROPE 

BLOCK 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER ABUTMENTS 

SHEET 
154 
155 

lOS, 107 

--fA) PER PLANK TO 

/

--3WIRE SPIKES iX7" 

Y 32'-0" EACH NAILER AND 

I 
/ 

WING POST 

r, 
','_', / ' SXS X IS'-O" MK 19S 6XSX 10'-0" MK 193~ 

_ : I I \ ~:~ / DRIFT BOLTS 
___ ,~X IS" DIS 

t::::F:: :.~===Jf:==~ ~=±==.=-- -- ::::::::i==:: --~ ..... ~r--4XI2XIOI-O"MK 173 

/ ' . ~!.~R~N9~0LJ"~ BOLTS ixlS" f~:'-MKiI91---.:~re---4~" ~r r:r .' '" 4XI2XI4'-0"MK 175 

SX8X 8'-S" 
MK 405 -r---__. 

~ .... 0 . ill I: :: :: :1:--' '.f. . - O~ 
f?"<... '\ --- . i '~ f iI\~ 'il f li '.II.J / I';&.] .. - II ?; 

S\.p _ . I·U I L i,. I ~~" :., I 1 , 1'"1 DRIFT BOLTS I.~ 1.!1 __ . . t== I-MK 405 0 I 
DRIFT BOLT ~ X 22" 022 

4X 10 HOLE FOR WIRE ROPE---"""r"r"", ~~~~'7;??l77,:m77.7;~ 

/111~( 
SXSXO'-IO" MK 407 

/

::= : J f~y~9~1~ IBI8J,~~tLL .~ .(BOLTBI8 1-MKI91-d .:-'~ 

:~: / l'~ .: J MINIMUM 11" 'j: / I I.e: ~ X22 ,022 ..... 1.$'1 .1 i.el .. 
////// . . --- t-+---f'~ ~ ~ ~ ~ 'J :...~ ~ ~ ~:J """-I- 'f--

lOX lO X 5'-S! ;' MK 41S - ~OXIOXI4'-0" BOLT ! XIS" ILrwo CABS - I L MK2S5 

lOX lOX 2'-0" MK 400 

NOT MORE THAN 
ONE SILL TIMBER 
TO BE CUT AT 
MID POINT BETWEEN 
ANY TWO POSTS SECTION A-A 

FOR ALL SPANS 

FOR ALL SPANS - _.,. -. - --f-'~ MK 265 FOR B IS 3X10) 2'-8" V 2 WIRE SPIKES ~ X 10" 

"M 40 M' ALL SPANS MK 31~ FOR ~ EACH ANCHOR BLOCK 
!do ' I ALL PANS " 

I 'I~ , ,-MK 400~, , , ,-MK 400~ " , , , " TO BEARING BLOCK 

I j J' , "'--~, K 193 A 0 MK 198 . ,.. ------- 'I Wt.:..I'-' -11---,-,4:-,- 6~"_--t-__ 4.!....'--"S,-" -~Jt-. -",--, 2"- 3,,-""~--,2,-'-_,,-3'_' 1-- ...:4,-' --=S,-" _ -0."'[ ~-",4,--'-",S ,'_' ~,.. " ~..>!3'+,-1_" --Ii "-2 WIRE SPIKES ~X 10" i I 13'-0" MINIMUM I I 13'-0" MINIMUM PER SILL TI~ER TO 

~ ___ ~~~~~~~~~~'-~~'-:0~" __ ~I~ ____ ~ ________ DI6,--'-~0_" _______ _ ._~ ~~B~RIGB~CK 
DETAILS FOR 6' MAXIMUM FILL -0 ELEVATION 

TIMBER GRILLAGE ABUTMENTS SUPPORTING IS' TO 90' STEEL-STRINGER SPAN 
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HIGHWAY 
CLASS 25, DOUBL~LANE 

STEEL ABUTMENTS, 
STEEL SPANS 

STEEL PILE AND TIMBER ABUTMENT, 
GENERAL VIEWS SHEET 109 

COMPANION SHEETS 

32'.0" 

3'· 0" 26'·0" SHOULDER TO SHOULDER 3'·0" 

GENERAL NOTES 
SYMBOLS 
STEEL PILE ABUTMENTS 

1'·0'" 3' J9" 7'.6" 3'-9" 3'·9" , 1'· 0" 7'·6" 3 '-9" 

DIMENSION A .r--8X8X8 -0 MK 222 ' : ~ I I I , ~
DOUBLE.LANE HIGH~A~, SUPERSTRUCTURE I I 4'·6" i 4'.6" 2'·3" 2'·3" i 4'. 6" 4'·6" I 

-- - HIGHWAY SURFACE BOLT B 10 """""" I :.~ I I ' /""" - BOLT 16 I " c-r; /r--I----/-, -+- MK 222 

__ _ __ , 12XI2IS3XIS'-O" MK 8501~1" I I _ r1 // t;t--- .~. . -~- ,- . " , .. - ~~. ~-. --"-_ ..... " '~r TI--BOLT BIO 

SHEET 
154 
155 
110 

'I .- . - IL - ~RIFT" BOLT BULKHEAD PLANKS ~~t:~ /' ' ~·_'J::-------:=i=+'1;.-""-·:-----l~'-11.: ='"O_~ ';1'-·"= ~"if ';- r'-~ ":~' -"- ~'~~¥, -
'" 8X8X6' - O"· 0 <i X16 016 MK 174 AND MK 178------...1 ' y .1 .'~' : , L' ' X' i" MK 221 

en ill MK 221 'ft}, ....:. 1- 1 , :' ~"I--+-----::,...-j_;;_--+--l t----~'-----___i " .1------1 I ., "-!!!;'! ~ THREE "X7" WIRE SPIKES ' - ~T , ~ :1: , BOLT,X4"M4 : •• ~ Ij 1" '- 1- 12XI2I53MK8501 
~ I ~" ' 2" oJ IN EACH BULKHEAD PLANK i'

1
1 1't : / SHI 3X~ XO' . " MKB506 -H,--t--'+-------" : II , ' : 

>' t:l fi. TO EACH NAILER f- t. ~. , '-1--1-"-----jj---1',tp+--47""'-"----i :I---""+-------j:.~. .:... , -
til I MK8506 \ I .1 -< ' ~l ~ _.. _..k4~"! ~_~_ 4!'.' •• '. '\..lh-o-4~' _ " ,' ~4~"- , " 

ANO M 4 ~~ ",0 t- t1~l, -.l./L[.lJU, -:t11.L ~~ •. J !.. 
~ I 'll I 

~~~~E~ 5~~~~~18 ~\,O<? ~i'~ ., 1 , ... 'I' Jdl. : .,.. "'MK 8518 i R MK 8519"""" UbL.,....· ~ , 1,'-,1.' r-
RIVETED DESIGN BOLT BIO -~ r'J ~ ..... - / ,."."l1 
12X12I53MK8519 NATURAL GROUND : 112XI2153- I ':-; 1 .~ :::: ·i ll-+---- 12 XI2IS3------inr.n ~ / rr "- : -12XI2IS3 f~d( BOLT BID 

K~~Ij//////IIII//I////I////// * ~ -4 / $ , l¥- ~ / ~ lJrl!////I//IIIII/I//III//III/I/111 
3,9 MK 8517 "'-___ WELDED DESIGN 2 its SX! XO'-IO~" MK 8503 ~/ 

A RIVETED DESIGN 2 PCS 12 X 12 I 53 MK 8508 MK 8501 f------. 

SECTION A-A 

I----~--- -I----~ 

:: 

12XI2 I '53 

8X8X6'· 0" MK 221 

WIRE SPIKES ~ X7" 

MK 174 
AND MK 178 

NAILER CONNECTION TO BEARING 

210 

4" 

--l!' 

BOLT ~ XIO" BIO 

PILE 

SPAN STRINGER 
SIZE 

15' 14 130 

20' 16 I 36 

30' 21 I 59 

40' 21 I63 

50' 24187 

60' 27 191 

70' 301108 
80' 33 I 125 

90' 331 132 

DIMENSION 
A 

2' - 2 ij" 
2'-4 i" 
2i _ 9a " 

2' -10' 

3'- I ii' 
3' - 3i" 

3' - 6 " 
31 -lO" 

3' - 10k" 

WING PILE 
MK 8501 

CAP BEAM AND 
STIFFENERS 
SEE SHEET 110 

BEARING PILE 

MAXIMUM LOAD 
TONS PER PILE 

10 

II 

13 

14 

16 

17 

18 

20 

21 

TRANSVERSE ELEVATION 

NAILER MK 221 

BULKHEAD TIMBERS MK 174 AND MK 178 

NAILER CAP MK 222 

DRIFT BOLT 016 

' " 
~J..J 

ASSEMBLED VIEW 

, " 
X~ 

BOLT BIO -i=-==I+-< 

MK 174 
AND MK 
178 

BOLT 

.1 X 10· BID 

END VIEW 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

STEEL ABUTMENTS, 
STEEL SPANS 

RIVETED AND WELDED CONSTRUCTION, FABRICATION OF 
STEEL PILE AND TIMBER ABUTMENTS BILL OF MATERIALS SHEET 110 

23'-6" 112 X 12 I 53l 
,41-_" 4'-lt" 4t" 4'-lt" 4t" 2'-0i" 2'-0-1:." 4.1:" 4'-lt ll 4-£" 4'-lt" 4f' 

; 

J-
:: II ! II II JL I=-_~_-IL~~ =...JL= og ~ ~ r==- " 

-==" = ""' -,::- ,r- ,= 
-,-- = 1== £'-ll-==- if 

t ii ;i :, :: 

~ _Z_'-6" ~ 3'-9" I 3'-9" ~ 7'.6 11 ~16"1 
! I 

~T 
W r--2 MK 8508- ~ i Il-
~ 

f PCS 12 X 12 I 5j 
- MK 8508 

~ ~t 
~,K8508 W ~RINDTO FIT 

:4fL" 7'-1'\-" I~rt" 
~MK 8508 

~ 
6" 

"--MK 8508 
7 - 6 

I 

J1 OF 
~~XI2I53 

Ii",; ~RINO TO FIT 
TOP AND 

: ~ "",. 

STIFFENER MK 8508 

CAP BEAM MK 8519 

=~; ~M 

II . R=2t" 

1III 
III 
1III 

=jl,=-= 
II TWO 15[ 

Jl MK 851 7 

~I X PILE 12 12 153 

31 ~ 6*" J 3'-Sti" 4~" 

3'-9" 3'-9" 7 - 6 

BOTTOM FLANGE VIEW 

CAP BEAM MK 8519 

1' -1" 

~ IIW 
PILE CAP MK 8504 

2 fl' 
5 xi XO'-IOt" 

MK 8503 

RIVETED CONNECTION DETAILS 
PILE TO CAP BEAM 

END VIEW 

7'- 11\" 4,t" 
MK 8508 _________ 

MK 8508--' 6" 

! ~l----t+----+I "I 

PILE CAP MK 8517 

• CAP BEAM MK 8518 
5" 5 11 

r.1n 
PIECE 12 X 12 I 53 

CUT PILE NOTCH 
too LARGER THAN 

~-II-lCAP. BUTT 

WELD BF 

WELDED CONNECTION DETAILS 
PILE TO CAP BEAM 

=i 
~ 

• 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
STEEL PILE ABUTMENTS 109 

23'-6" (12 X 12 153) I 
clE' 4'-1+" ~i" 4 '-lt" 4.1:" _2'-01" ~'-o!:' 4±" 4'-lt" 4_Y" 4'-lt" 4_-r" 

I I 
!II; if ·R fl n 

--+~-~ li. ~~ ~-~t~ ~ ~~ ~~ f-=---=-~--=-~ l~ F-~ It -=-n-~-~ 

lJi U I il 'II 

TOP FLANGE 

6 7-6 3 -9 3-9 7 -6 6' 

I 

--t. 5Xi'XO'-lOi}-- I 2~ MK 8503-
MK 8503 

i 

CAP BEAM MK 8518 

Bill Of MATERiAlS fOIl ONE ABUniENT 

SIZE I lENGTH 
wEIGHT 

LINE DESCRIPl'lON STOCK NO MARK II NCHES) QJA/lTITI fBM EACH 
(POUNDS) 

AlnRHATE NO 1 WELDED DETAilS 

1 ~ING PIUS 8~01 12X12 I 51 l~'-O· 2 79~ 

2 CAP BEAM 8~18 tlX12 I ~, 2,1-6- 1 1245 , S T.I F FENERS H-7BU . O~ 8~0' Pl , X 112 10 7/& 8 8 

• PilE CAP 8~04 ~2Xtl I 53 1'-1- 4 29 

ALTERNATE NO 2 RIVETED DETAI·lS 

, ~ING PilES 8'01 12X12 I .51 1" - 0· 2 79~ 

6 CAP BEAM 8~19 12X12 I 51 .2,'-0- 1 12" 
7 snl ffENERS 8~08 1/2 l2XI2 I" 10 7/S" S 24 

8 PoKE CAP 4e-3790 . 1'-'. 8'17 1~ [ " . 9 O'-Sl- 8 26 

'lUMBER, SOfT WOOl> AL T NO I AND N02 

9 NIHlERS '9-6016 . 08 221 8 X 8 6'-0· 0 In 120 

10 NAILER CAPS '9-6016 . 08 .222 8 X 8 8'-0" , 128 1'0 
SUlKHEAD 11IHSEHS '9-"40 . 12-.2 178 X 12 20'-0" 0 180 .on 

2 DO '9-,,40 . 2"' 2 7q q X l2 12'-0" 0 288 110 

STEH HARDWARE, BLACK 

13 fUTS W 1l'H IlJTS AND TI() IASI£RS "J-2'2~. 07-1 810 J/4 la' 24 I...!J I~ 
14 AICIU< BOlTS WIl'H IlJTS I\Kl TI() IASI£RS .'-2219 . 0S-0. 1014 7/8 ." ~2 I...!J 17 

1~ DR l.--r SOL TS ~ I TH WASHERS .'-16'6 . 07-16 016 1/" 16" • ...!J 8 
16 ~IRE SPIKES 42-8488.0H-07 ~/16 7" 108 ~ 18 
17 RIVETS "'-6JH. OS-2~ 7/8 2 1/2' 10 . '2 
IS [)O .'-615J . 08 7/S 2 '/1' '0 .. " 
1~ wELDING HuD 16-37n.2"'7 JlIO ..l.I 

..lJ TOTAL WE:IGHT. 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

ASSEMBLED VIEW 

=0 
• --
~ 

c----(, .~ 
_I -1- T T ... ' co -i: r2;\:" 2~-i Pi- 2i1 Jj:-2i" --Ir ~hf _ .. 

CONCRETE ABUTMENTS, 
STEEL SPANS 

TOP OF ROADWAY 

>- ::: 
01) 

z 
o 
iii 
~ BEARING 
~ PLATE 
Q 

(GROUT 

BOLT-¥ X 16"B16 

WASHER-----+~~~~ 

.A, ". ~ .. /J',

.:A·A·~ ·'.4'. 

IJ . ' .•• ~ 
A . 

A. ' ..• 
A 

L ' . ' 

.. 
· .. II " 

A • • 

• • A 

• A • 

• A • 

A • 

· . . .'. 
A .. . ' 

d . 

ANCHOR-BOLT DETAIL 

I 

-ir lhf~~ :rl-
::1 

I~g 4~6" 4'-6" 2!..3"i2'-3" 4 '-6" 4-6" I:"'g" 

3'-0
11 26~OIl 3'-0" 

32:"'0" 

TOP OF ROADWAY 

'-0" 

ELEVATION 

ABUTMENT 3'- 0" MAX IMUM FILL 

212 

GENERAL VIEWS 
b 
.' rB 24 I 

~ 
J , 

..!. 

I ~ -1 tt-21." 
~ ttt" -'1 tt:f! ~ ~" ~ 

'N • 2. , 

1~9 ..,'-611 .'-&" 2!..3"12!..3" 4'- 6" 
3'-0" 26'- " I 

32~O" 

ELEVATION 

SECTION 

BILL OF MATERIALS SHEET 111 

t-~" 2?:r • • T-
4~6" I~g 

:'1.1 

3'-0" 

3'-0" 
VARIES SEE 
TABLE A 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BEARING PLATES 

SECTION 

ABUTMENli 6'-0" MAXIMUM FILL 

TAB E A L DIMENSI ONS AND BILL OF MATERIALS 

. SHEET 
154 
155 
132 

NATURAl: 
GROUND 

BOLT WI TH SQUARE NUT CONCRETE 
AND WASHER,STOCK NO SPAN X Y 

FEET 43-2325.07-IS 6 MAXIMUM 3' MAXIMUM 
i x IS" B 16 FILL FILL 

aUANTIH "'f~fH CU YDS CU YDS 
15 2'-2f 2" 4f' 12 3.5 33.0 22.1 
20 2'-4~' 2"S~ 12 3 .5 32.5 21.B 
30 2'-9t' 2'-111" 12 3 .5 31.4 20.9 
40 2'-10" 2'-115 12 3.5 31. 4 20.9 
50 3'-1 a" 3'-3" 12 3. 5 30.7 20.3 
60 3"3~' 3'- 5i" 12 3.5 30.1 19.8 
70 3'-S~ 3'-8£ 12 3.5 29.5 19. 3 
80 3'-10" 3'-11;;" 12 3 .5 28.B IB.1 
90 3" 105" 4'-0" 12 3 .5 2B.8 IB.7 

BEARING PLATES (SHEET 132) 
12Xkx l'- 3" MK 3500 
SIX REQUIRED FOR EACH ABUTMENT 
STOCK NO 47- 7844.08 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

~ 

TIMBER PILE BENTS, 
TIMBER SPANS 

BENTS UP TO 16 FEET HIGH, BRACING, 
GENERAL VIEWS BILL OF MATERIALS SHEET 112 

COMPANION SHEETS 

MK 287 Ii 
~:===~:==::::::=::==::==::==::=::::M::·:~·i~':1=_'·_·· ..l.rJ.:1_~_·:·-L~ .. l..l~_· _· · ... ,I.l·, ::..c: ~CAPMI~xi~:IO'-O" 

nl, ~:ijJ ~ I l£jJ17V TIMBER PILE BENTS FOR TIMBER SPANS 
GENERAL NOTES 
SYMBOLS 

SHEET 
113 
154 
155 

CD 
)( ., .., 
~ 
II: 
CD 

~I 

! ~! l -:.' 

BRACE----
4X8X 10'-0· MK 153 

DRIFT BOLT 
iX22"D22 

I J I i J : I I I I 

7~61t l ~i 7'-6" ; ~) 71-6" 

4-PILE BENT 0' TO 9'-0· 

4.pILE BENT 10'-0· TO 16!..0· 

B ILL OF M~ rER I ~LS 

DIAGRAM SHOWING LONGITUDINAL BRACING 

TRESTLES OVER 13 FEET HIGH HAVE LONGITUDINAL CROSS BRACING EVERY THIRD 
SPAN . LONGITUDINAL STRUTS ARE CARRIED TO BANK AND FASTENED TO BENT NEAR 
GROUND LINE . 

FOR LOI~G I TUO I N~L BR~C I NG FOR Ot~~ BENT OR O.IE SPAll 
BENT HEIGIH 0' ro 51' 10' TO 1" 10' 

UNIT 
ro 

SIZE 
M~RK LENGTH WEIGHT QU~NTI TY FBM ~UAIIT IT FBM QUANTITY LIN€: OESCR I PTlOII STOCK NO (110£5) ~ 

1 PILE 0 • • 
2 CAP LUI~BER SOFT WOOD 39 6630.12-12 283 12X12 10' 0 .~O 1 120 1 120 1 

3 DO 39-6630.12-18 287 12X12 la'-o 810 1 216 1 216 1 

4 BRACE. LUI·IBER SOFT ~ 39-33.0.08-1 1~3 .X8 10'-0" 100 , 00 39-33.0 . 08-12 1~. .X8 12'-0 120 
6 0 39- 33.0 . 08-18 157 .X8 18'-0" 180 2 9~ 

7 0 39- 3340 . 08 2 158 .X8 20'-0 200 2 
8 00 39-3340 . 08-22 1~9 .X8 22'-0 • 220 2 ll7 
9 DO 39-33.0 . 08-2. 160 .X8 2&&1-0· 2.0 2 

10 STRUT LUI~BER SOFr~ 39-3340 . 08 2. 1~0 .X8 2.' 0 2.0 
STEEL HARDWARE BLACK 
OR I FT BOLT WITH SQUARE 

II HEAD AND ONE WASHER • 3-1636.07-2Z 022 3/ • 22" 3.0 ~ 5 5 

NACH I NE BOLT WI TH s;:AJARE 
lZ N T AND TWO WASHERS .3-232~ . 07-2 B20 3/. 20 " 3 . 0 16 16 

3 DO A3-232~. 07-2. B2. 3/ . 2." 3.6 1 1 

'" flO • '-H2' -2 • E2. 1 2. " 6. ~ 8 

M AT~RI~~S R Q~IR EO FO ONGITUDINAL BRACING FOR VARIOUS SPANS STRUTS ONLY R ~ 

l' SPAN 
1~ STRUT LUMBER !'DfT ~ 39-33.0.08-12 15 ~ I oX8 12' 0" 120 I I 

U' SPAN 
16 STRUT LUMBER !'DfT ~ 39-33.0 . 08-1. 155 OX8 l~' -0· 1.0 I I 

5 ' SPAN 
17 STRUT LUHBER !'DfT taX) 39-".0 . 08-16 156 .X8 16'-0" 160 I U 

MAT£RIA S REDUIRED FOR LONGITUDINAL BRQ,CING FOR VAHIOUS SPANS STRUTS AUD AR4C[S ~ 
11' SPAN 

18 3RACE LUMBER SOFT~ 39-3340 . 08-0S 152 4X8 8'-0" 80 

19· DO 39-3340 . 08-1 153 .X8 10 ' -0' 100 • 
l O DO 19-~ 00.08- • 55 .X8 .' -0" 40 

2 DO 39- 3340 . 08-16 1 S ~ 4)(8 1~' -0" 160 

_22 DO 39-".0 . 08-18 157 4X8 18' -0" 180 

21 00 39-lJ40 . 08- 2 158 AX8 ZO' o· ZOO 2 

Z4 STRUr. LU:·IBER 'lJFr lUll 19- B40 . O~-1 2 IS. 4X8 12 '-0 " 120 4 

13' SPAN 

2 5 8RACE LUMBER 5)Ff taX) 19- lHO . 08- 08 152 4XO a'-o' 100 

25 DC 39-JJ.0.08- 1 153 .xa 10' -0" 100 • 
)1 00 '9- 53'10 . nA- 6 56 ltxa 6 '-0· 60 

28 00 9-"40 . 08-13 157 .xa 16'-0' 180 
> 0 flO 9- 40.0a- · ~a . xa 20'-0· ZOO 2 

30 DO 19-JJ40.08- 2Z 159 4X8 2 2'-0 " 220 

I grRLI LUMBER. SOFr IUD 39- ".0.08- 0 55 4X8 .' -0" 
.0 4 

15 ' SPAll 
, 

32 BRACE LU~IBER 5)FT~ 39-JJ.O. 08-1 153 4X8 10' -0" 100 4 

1 00 39-JJ.0 . 03-12 15. 4X8 IZ' - 0 " 1Z0 
no 39-3 .0 . 06- 8 lH . x8 8'-0' 80 

15 00 39-JJ40.08-2 158 4X8 20'-0" ZOO 

.J6 DO '9-" .0.08-22 59 4X8 22 '-0 " 2Z0 2 
H I ~T.LlT 11 .... r •. >Dr iLl: 19- ".0.08- 6 ~~ .X8 ~'-O· 60 • 

~ SP.ANS 
38 I SCAB. 'Ut~BER SOH ~ I 3>-3880 . 08 32. ZX8 "-S ~ 18 I II 4 

J9 I DO 19-JadO.08 8 2X8 6'-0" 30 I II 
STEEL HAROW~RE BLACK 

MACHI~E BOLT WI rH SQU~RE 
.0 I~U r A.ID TWO WAS~ERS ')-2325 . 1-10' E10 1 10" 3.5 10 

'1 DO I OJ-2J25.1-Z [20 1 20" ~. ~ I II 16 

16 ' 17' TO 19' 20 ' TO 20'-6 " 21 ' TO 22' 23' TO 2~' 26 ' TO 28' 

FBM QUANrlTY FBI·I QUANTI T FBM PUANTITY FBM QUANTITY FBM QUAIITITY FBM 

0 0 • • • 
120 1 lZ0 1 120 1 120 laO 0 
216 1 216 1 216 1 216 1 2 6 _le .2.li. 

6 160 
6 92 

2 96 2 96 6 288 2 96 2 9. 
07 • 

2 7 2 7 2 7 2 ,7 • ... 
128 

2 128 Z 128 2 128 2 128 2 128 

5 5 5 5 5 

24 24 32 32 32 

II II 9 9 9 
8 8 8 8 8 

I • 128 B • 128 I 4 128 I A 128 I • 128 

I • 1.9 I • jij9 • 149 • 1.9 I 149 

I • 171 I 4 171 4 7 I 4 17 I L7' 

8 171 8 71 8 171 4 85 A 8~ 

107 4 1111 107 

2 75 2 75 
2 85 2 85 • 171 2 85 2 85 

2 96 
107 Z 107 
128 4 128 • 128 • 128 0 128 4 128 

4 a5 4 8~ 

107 • 107 • 107 8 21l 8 21l 8 213 
2 8~ Z 85 
2 9~ 2 96 4 192 2 96 2 96 

07 l IOL 
2 7 

.9 • .9 4 149 4 1.9 4 49 4 L49 

107 a ZU 8 213 8 213 a 2U 4 107 
4 L2S 

2 96 2 96 

2 107 2 107 4 ZU A 213 2 107 

7 
7 4 1 • 171 4 171 ~ 7 4 111 

19 I 4 19 D 4 I 19 I • I 19 I 4 9 I 4 19 

I 4 32 I 4 J2 I 4 32 I A )2 I , 32 

ZO 20 20 ZO 20 

! )2 n 32 I )Z I )2 I )2 

213 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

CAP 12 X 12 X 18'-0" 
MK 287 

BRACE 4 X 8 X 22'-0" 
M K 159 ---tmftt--" 

BRACE 4 X 8 X 18'-0" 
MK 157 --ittttt-, 

TRANSVERSE STRUT,-"S'----+t+tt-./ , 
4 X S X 24'-0" MK 160 

CAP 12 X 12 X 18'-0" 
MK 287 

4-PILE BENT 17'-0" TO 20'-6" 

TIMBER PILE BENTS, 
TIMBER SPANS 

-", 

-0 

'" 
LONGITUDINAL STRU T 

SPAN SIZE LENGTH MARK 
::l: 
::J IlcO" 4 X8 12'-0" 154 
~ 

iD 
x 
~ 

13'-0" 4 X 8 14'-0" 155 
15'-0" 4 X8 16'-0" 156 

-

-.... TABLE E 
TRANSVERSE 

BRACING 
BOLTS ::l: HEIGHT SIZE LENGTH t X 20"B20 ::J 

17'-0" ::l: 4XS 10'-0" 153 
BRACING z TO 19'-0" 

SEE TABLE E ::l: 20'-0" 12'-0" 
TO 20'-b" 

4X8 

,1/ 

~~~~~_~_-;L-~~~LL_nr_~L-~~~LL~ _ ____ _ - - f-I-:::- I~" 

TWO BOLTS I X 20" E20 
-0 

-ex> 

BRACE 4 X 8 X 22'-0" 
M K 159 --ittttl---- ::l: 

'" 
::J 

BRACE 4 X 8 X 18'-0" 
M K 157 -'----flH-tt---... 

iD ~ 
x -- <{ 

::l: 

TWO BOLTS I X 24" E24 

TWO BOLTS t X 24' B24-~M==::;:=~X1=====~~::;;:;;;:::;.;::;~~~;- ____ L-

TRANSVERSE STRUTS'---lIIl+!ll---'''- '" 

BENTS, 17 TO 28 FEET HIGH, 
GENERAL VIEWS SHEET 113 

BOLT tX24"B24 

TRANSVERSE - - TWO BOLTS IX24" 
STRUT 4XS :: E 24 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS ~

STRUT4X8 

LONGITUDINAL STRUT 

:""--"""l'!'lll'l-BRACING 4 X 8 
SEE TABLE C 

DETAIL OF 
STRUT CONNECTION 

DIAGRAM SHOWING LONGITUDINAL BRACING 

I I 
L,d 

LONGITUDINAL 

I 
Ld 

BRACING FOR 

TRESTLES OVER 13'-0" IN HEIGHT HAVE LONGITUDINAL CROSS 
BRACING EVERY THIRD SPAN. LONGITUDINAL STiiUTS t.RE CARRIED 
TO BANK AND FASTENED TO BENT NEAR GROUND LINE 

BENTS 17'-0" TO 20~-6" TABLE A 

LON ITUDINAL STRUT 
SPAN SIZE LENGTH MARK 
11'-0" 4 XS 12 '-0" 154 
13'- 0" 4 X S 14'-0' 15 5 
15'-0" 4XS 16'- 0" 156 

-~- Ii -'===rF-~lF-- Ii n-:t 

~-=f~U ~Jj F;<~ I=:~:~_-a tti 
~ TABLE B r-------.".------ -. - - -- - ...,...,...---l 

BRACING SEE 
TABLE B 

~i,~ 9""8 

SCAB 2 X 8 X 3'-6" 
MK 324 

TABLE C 

HE IGHT 
17'-0" TO 19'-0" 
20'-0" TO 20'-6" 
21'-0"TO 22'-0" 
23'-0" TO 25'-0" 
26'-0" TO 2S'-0" 

LONGITUDINAL BRACING 
SPAN SIZE LENGTH MARK 
11'-0" 4 XS 8'-0" 152 
13'-0" 4XS 10'-0" 153 
15'-0" 4XS 10'-0" 153 

L CNGITUDINAL BRACING 
SPAN SIZE LENGTH MARK 
11'-0" 4XS 16'-0" 156 
13'-0' 4XS IS'-O" 157 
15'-0" 4 XS 20'-0" 15S 

LONGI TUDINAL BRACING 
11'-0" SPAN 13'-0" SPAN 15'-0" SPAN 

LENGTH MARK LENGTH MARK LENGTH MARK 
14'-0" 155 16'-0" 156 IS' -O" 157 
14'-0" 155 16'-0" 156 IS'-O" 157 
16'-0" 156 IS'-O" 157 20'-0" 15S 
IS' -O" 157 20'-0" 158 20'-0" 15S 
20'-0" 15S 22'-0" 159 22'-0" 159 

TABLE D LONGITUDINAL BRACING 
11'-0" SPAN 13'-0"SPAN 15'-0"SPAN 

HEIGHT LENGTH MARK LENGTH MARK LENGTH MARK 

SHEET 
154 
155 
112 

4 X 8 X 24'-0" MK 160 
BRAC ING 

SEE TABLE F 

::l: TABLE F TR .. NSVERSE BR ACING BRACING 4 X S 
SEE TABLE D 17 cO"TO 19'-0" S'-O" 152 S'-O" 152 101-0" 153 

,1/..-

Lr~ 
% 

7'-6" l 7 '-6" .L~ 7'-6" 

L ~ 

--
4-PILE BENT 21'-0· TO 28'-0" 

214 

WI 

% 

~' _~ :Y 

::J 
::l: 
z 
::l: 

HEIGHT 
21'-0" TO 22'-0" 
23'-0" TO 25'-0" 
26'-0" TO 2S ' -0" 

SIZE LENGTH 

4XS IS '-O" 
4 X 8 20'-0" 
4 X 8 22'-0" 

MARK 

157 BR AC ING 4 X 8 
ISS SEE TABLE C 

159 

I I 
Ld 

LONGITUDINAL BRACING FOR 

BENTS 21'-0" TO 28'-0" 

20'-0" TO 20'-6 " 

21'-0" TO 22'-0" 
23'-0" TO 25'-0" 
26'-0"TO 2S '-0" 

8'-0" 

8'-0" 
10'-0" 

10'-0" 

152 S'-O" 152 10'-0" 153 
152 10'-0" 153 10'-0" 153 
153 10'-0" 153 10 '-0" 153 
153 10'-0" "153 12 '- 0" 154 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

TIMBER PILE PIERS, 
STEEL' SPANS 

PIERS UP TO 13 FEET HIGH, GENERAL VIEWS, 
BLOCKING FOR STRINGERS OF DIFFERENT DEPTHS, DIMENSIONS SHEET 114 

CAP 
CAP 

2 BOLTS IX20" 

MK 287 NEAR BENT 

~~!!!!.' 283 FAR BENT 

7'-6" 7'-6" 

CAP 12X 12 X 10'-0" MK 283 NEAR BENT 
CAP 12 FAR BENT 

0( 

~ 
m 

t- ~ 
W 
W 
VI 

~ 
:> 

~ 
X 
0( 

~ 

'" 

7'-6" ,I 

TWO 

DRIFT BOLT tX 22" 

OF PIER 

==hIFl=="="-, - : , ;T'1~'~ A CO, CLNm 

IMBER BLOCKING WHEN ADJACENT 
NS ARE UNEQUAL, SEE TABLE A 

BOLT IX20" E20---~~=l::::::]~ ORBEL TWO 8XI2XS'-0"MK 316 

STRUT 4X8X 5'-0" MK 386 

TRANSVERSE SECTION LONGITUDINAL ELEVATION 

a-PILE PIER 0'-0" TO 6'·0" 

CAP 12 X 12 X 18 '- 0 " MK 287 NEAR BENT CAP 12 X 12 X 10'-0" MK 283 NEAR BENT 
REQUIRED PILE CAPACITY CAP 12 X 12 283 FAR BENT CAP 12 X 12 X 7 FAR BEN T 

TOTAL LENGTH OF TWO ADJACENT SPAN 

TONS PER PILE 

TABLE A 
DEPTH OF BLOCKING AND LENGTH OF l' ANCHOR BOLT 
WHEN A )JACENT SPANS ARE NOT EQUAL 

~
RACE 4X 8 X 20 '-0" MK 

FOR 7' TO 10' HEIGHT 
BRACE 4)(8X22'-0" MK 159 
FOR II ' TO 13' HEIGH;..-'T'----__ 

COMPANION SHEETS 

TIMBER PILE PIERS FOR STEEL SPANS 
GENERAL NOTES 
SYMBOLS 
BEARING PLATES 

BOLTS i "x 16" B FOR LENGTli 

SHEET 
115 
154 
155 
132 

TIMBER 

SPAN T 
SPAN STEEL SPAN 

30' 

TWO BOLT 
I X 20" E20 ~=~==-I~~~~fUN TIMBER BLOCKING WHEN ADJACENT 

, SPANS ARE UNEQUAL, SEE TABLE A 
15' 15' 

BLOCKING 2 1-1" ,'-7" 
90 41 -II" BOLT 40" 36 " 

l " BLOCKING 2'-1 11 I" 7" 
80' 4'-10 

BOLT 40" 36" 

i" 
BLOCKING 1'-10 " 1'-4" 

70' 4'-7 BOLT 36" 32" 

1" BLOCKING 1'-7" II-I" 
80' 4'-4 

BOLT 34" 30" 
BLOCKING 1'-4" 0 ' -10" 

50' 4'-2" 
BOLT 30" 26" 

!" BLOCKING 1'-1" 0'-7" 
40' 3'-10 

BOLT 28" 24" 

i" BLOCKING II -III 0'-7" 
30' 3'-10 

BOLT 28" 241' 

i" BLOCKING 0'-8" 0'-211 

20' 3'-5 
BOLT 22 " "18" 

i" BLOCKING 0'-611 

IS' 3'-3 
BOLT 22" 

920303 0 - 50 - 28 

20' 40' 

I' -5" 11-0" 11-0" 
34" 28" 28" 

1'-511 1'-0 11 1'-0" 

34" 28" 28" 
11_2" O'-g" Q'-gll 

30" 26" 26" 
0'-11 " 0'-6" 0'-6" 

28" 22" 22" 
0'-8" 0'-3" 0'-3" 

241' 20" 20" 
0'-5" 

22" 
0'-5" 

22" 

50' 60' 

O'-g" 0'-611 

26" 22" 
0' 9" 0' 6" 

26" 22" 
0'-6" 0 1 -3" 

22" 20" 
0"-3" 

20" 

70' 

01 -3" 
20" 

0'-3" 

20" 

TRANSVERSE SECTION 

DRIFT BOL,TS--~;.....l .......... ~~ 
i X 22" 022 

ACE 4)(8Y.16'-0 " MK 156 
R 7'TO 10'HEIGHT 

a-PILE PIER 7'-0·TO 13'-0" 

4)( 8 X 5'-0" MK 386 

4X8X8'-O"MK 152 

LONGITUDINAL ELEVATION 

215 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

ADD CORBELS 
FOR 15' AND 20' 
STEEL SPANS ONLY 

TIMBER PILE PIERS, 
STEEL AND TIMBER SPANS 

CAP 

TRANSVERSE SECTION 

PIERS UP TO 13 FEET HIGH, BLOCKING FOR 
STRINGERS OF DIFFERENT DEPTHS BILL OF MATERIALS SHEET 115 

TREAD 

~NDRAIL 

t=::==-.~~ =n=--~~1 
j : : :-.-HANDRAIL POST 

-~- -.-- -- J b c: .J ~~ ,~~_-. 
-.-F::""""--:·:?>·:9~ p·:1 J=:!~~~~~-

WOOD STRINGER r -- --------
STEEL STRINGER 

LONGITUDINAL ELEVATION 

CORtEL 

CAP 

NAILER 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
T!MBER PILE PIERS FOR STEEL SPANS 

TABLE A 
STEEL DIMENSION BOLT 

SPAN Y R 

15' 0'-5i " 20" 
20' 0'-7j " 22" 

• 30' ,'-0: " 2S" 
40' 1'-0 • 2S" 
50' 1'-4- 30" 
SO' 

SHEET 
154 
155 
114 

I'-si" 32 " 
70' ,'-9i" 3S" SPECIAL BLOCKING AT JUNCTION OF STEEL AND TIMBER SPANS 
SO' 2'-0!" 3S" 
90' 2'-1- 3S" 

BilL OF "'~TERIALS FOR AMCHO eo T5 R L Q,NO BE~R I NG PLATE 

" . " AIlCHOR BOLT III TH SQU ~ RE NUT AIIO TI«> IIOSHERS 
FOR REQUI RED lEI~GTH S EE TAaLE '" SHEET i ll 
S IX REQUIRED 4r EACl t SUPPORT ,.OR EAOt TIJoeER S"aH 
TIIELVE REQII IREO oT EACH 3J'PORT R:J! EACH sm:L SP~I 

BILL OF MATERIALS FOR ONE TIMBER PIER 
BOL T L'"GTH STOCf( NUMBER 

18 " lI }-2 ' 2~. 07-lS' 

ZO" 1I)-2}2'. 07-2 
22 " 4}-2)2 , .07-22 ' 

CLASS U-OOOBLE LANE PIER HEIGHT 

LINE DESCRIPTION STOCK NO ~IARK S IZE 
LENGTH 1= 0 ' TO 6 ' I 7' TO 10 ' I 11' TO 1)' LINE (INCHES) QUAKTITV FBM QUANT lTV FBM QUANTI IV r Bj.! 

1 P I LE B 8 B 1 20 " 4}-2'2,.07-24 

LUMBER SOFT WOOD 
...... ~ 

Z6 " .13-2)2 '.07-266 

.2 CAP '1>-66'0. 12-1 ·2" 12 X 12 10' - 0· '50 2 2_0 2 2_0 2 240 2 28 " 1I }-2}2' . 0 1-28 , DO. '1>-66)0.12- 8 .287 >2 X 12 1 ' -0· 1 0 2 432 ·2 .02 2 _32 ] JO" 11)-212' ,01-'06 

,." 4 -- .sz ' . 07-, Z 
4 CORBEL '1>-6U6.12 H6 8 X 12 5 1-0. 150 12 '80 12 480 12 480 - '0" 1" - 2)2,,07-,"6 
5 STRUT '1>-"'0.01 '86 , X 8 5 1- 0. 50 , 

5' 6 80 6 80 , 
l6" 'U-212 5. 07-} 66 

6 BRACE ,pe",o . olroe 152 , X 8 8 ' -0· 1O , 86 4 86 6 40" 4 '-2)2 5. 0 7-40:'5 
7 DO ,pe"40 . 0lr16 156 .• X e 16' o· 160 , 171 7 BE~1I1i PLATE 12 X 7/8 X 11

-,- P4( P,~O (Sl IEET u l) 
e DO ,pen'0.Olr1S 157 4 X 8 18'-0· 180 4 1P2 e SllU:TURAL ~TEEl SIX R£.')I IREO R:J! [A()I STEEl SO," 

P DO '1>-])40 . 0lr2 158 
_ X 8 

20 ' -0· ·200 .- 21] .p 
Q, r EAOI SI..PPORT S1'CCK tuee:R lI8-78&1 A..OO 

10 DO ,pe".o . 01r.~2 l'P • X 8 22 1-0. .220 • 2" 10 VAR iI~BLE BlOCKIt'(; 12" wlOE )( 12'-0 " LO'.G OF 
STEEL HARDW4RE, BLACK D[PTHS REQUIRED 4S SHOW'~ BY DI MENSION Y 

DR I IT SOL T WITH SQUARE 
..ll HEAD AND ONE WASHER "-16]6. 07-22 022 ]f.' 22" ' . 0 22 22 22 11 

MACHINE .BOLT WITH SJUIU£ 
12 NUT AND TWO WASHERS 0-2)25.1-2 £20 1 2O" 5 . 6 28 68 68 12 

U DO 4)-2325 . 1-24 E2. 1 2'" 6 . 5 10 10 1] 

.J4 00 0-2325 . 07-16 B16 '/4 16" 2 . 6 2_ 2. ·2' 14 

216 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

'" <fl 
0: 

'" ~ z 
~ 

:= 
~ oi 

_,0 

~~* ~t' 

~ ~ 

q'~( f 12 2 4'-1;" 

I- ' " I -

~4f!F~ 
ri' 3"I---

- >---

~ 2i" 

~f.~-f~i , - '" I " 

F\~!~-~ 

1 
! ' ',.,; 

~~ ~ ~- ~ -", 

:3<>1 J _ ~ 

i' f" ~" 

i-t~ , ~'-3"..( :2, ~ ' -3" I-C 
2. 

4'-1;" 

~ 4'-Q" (le~ 4Z 7) 

CAP BEAM MK 8910 

THREE PILE BENT 

4'-S" 

STEEL PILE BENTS, 
STEEL SPANS 

~fciF{ 

~~ ~ 

2-f 
I'" ~ -- -f--- - -

~f!~f 
-~~ 

-·f ~fl f-

r--
-== 

i" 
IoCP:!" 

VARIES SEE 
TABLE B 

BOTTOM OF S rRINGER 

I II I I 
I I 
I I. I 
I i I 

I II 
* 

/ 

891 0 89 10 

B911 

8912 - --8912 

SECTION E-E 

RIVETED CONSTRUCTION, BENTS UP TO 
20 FEET HIGH, GENERAL VIEWS 

DIAGRAM 
SHOWING HEIGHT AND SPAN LIMITATIONS 

MA XIMUM 
PILE LOAD 

TOTAL TONS 
LOADED PER 
LENGTH PILE 

30 ' 15 
40' 18 
50' 20 
SO' 22 
70' 24 
80' 27 
90' 29 
lao' 31 

TABLE A 
BENT TRAI';SVERSE 

HEIGHT A BRACE MARK 
8'-0" 8950 

10"0" 8949 
12' -0" 8948 
14'-0 " 8947 
IS'-O" 894 C 
18'-0" 8945 
20'-0" 8944 

TABLE B 

DISTANCE FROM TOP OF TREAD TO BOTTOM 
OF STRINGERS FOR VARIOUS SPANS 

STEEL- TOP OF TREAD 
SPAN STRINGER TO BOTTOM OF 

SIZE STRINGER T 

15'-0" 14 I 30 2 '-2* " 
20'-0" IS I 3S 2'-4~" 
30'-0 21 r 59 2 - 9'!" 

--
--

40'-0" 21 I 63 2'-10" 
50'-0" 24 1 87 3'-IW" 
SO'-O" 27 I 91 3' -3~" 
70'-0" 30 r 108 3'- st" 
80'-0" 33 1 125 3'- 10" 
90'-0" 33 r 132 3'-10*" 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWING 
BILL OF MATERIALS 

BEARING PLATES PI""---:W-

CAP BEAM~,...,.~ 

8910 

TRANSVERSE 
BRACING 

TRANSVERSE 

STR UT" ~!!=:::::::~i===::::=911 
8912 -e 

ASSEMBLED VIEW 

IIIIII 
I I I ~ 
I II III 

I
III 

II III 
IIII 
111111 
111111 

PILE 

SHEET 116 

SHEET 
154 
155 
150 
118 

217 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

4'-6" 4'-6" 

2l!'4X3X 

MAXIMUM 2'- 0" 

218 

TOP PLAN 

Ii 

d, 
I, I 
I j I 
1,1 
I f I 
~ 

SIX PILE PIER 

STEEL PILE PIERS, 
STEEL SPANS 

RIVETED CONSTRUCTION, PIERS UP TO 
20 FEET HIGH, GENERAL VIEWS 

COMBINED LENG TH Of TWO SPANS ON 

COMMON SUPPORT; MINIMUIoI'IOO '-(j' 

MAXIMUM : 180'- O' 

-I 

DIAGRAM 
SHOWING HEIGHT AND SPAN LIMITATIONS 

MAXIMUM 
PILE LOAD 

TOTAL TONS 
8909 LOADED PER 

LE'JGTH PILE 

110' 20 
120' 22 
130' 23 
140' 24 , 

v 150' 25 
160' 26 
170' 27 
180' 28 

TABLE A 
8ENT TRANSVERSE 

HEIGHT A BRACE MARK 
8'-0" 8950 8951 

10'-0" 8949 8952 
12'-0" 8948 8953 
14'-0" 8947 8954 
16'-0" 8946 8955 
18'-0" 8945 8956 
20'-0" 8944 8957 

CAP BEAM 
8909 

TRANSVERSE 
BRACING 

8912 

i-16 I 58 

MK 8921-r~~~~~+~~~~-t- TABLE B 

GROUND LINE 

I I 
: I 

Ii 
,
j I 

I I 
I I 

-WJ-l- II 
SECTION G-G 

DISTANCE FROM TOP OF TREAD TO BOTTOM 
OF STRINGERS . FOR VARIOUS SPANS 

STEEL TOP OF TREAD 
SPAN STRINGER TO BOTTOM OF 

SIZE STRINGER T 

15'-0" 14 I 30 2'-2-8-" 
20'-0" 16 I 36 2' - 4t" 
30'-0" 21 I 59 2'-9f 

ASSEMBLED VIEW 
40'-0" 21 I 63 2'-10" 
50'-0" 24 I 87 3'- 18" 

60"0" 27 I 91 3' - 3!- " 
70'0" 30 1108 3'- 6t" 
80'- 0" 33 1125 3'-10" 
90'-0" 33 1132 3'-IOir" 

SHEET 117 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
FABRICATION DRAWING 
SHIMS 

BEARING PLATE P2 

- DIAPHRAGM 

LONGITUDINAL 
BRACING 8918 

LONGITUDINAL 
STRUT 8919 

SHEET 
154. 
155 
liS 
150 
103 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

BI M .. dT •• I., ~ m. n~. ., vnm STEEL BENT OR PIER 

DESCR I PTI ON 

LINE USE STOCK NO MARK 
SIZE 

(I NCHES) 

CAP BE ... 48-2000 11Hl.8 8000 16 I .8 
DO 48-HoO . 16 4' 8010 18 [ 42.7 

1 -'lIAPHRAGM 8911 12X12 I 5, 

DO 46 2900.16-058 8007 16 I 56 

no 46-2900.16-056 8908 16 I 58 
6 CONNEC' ON ANGLE 48-2"'0.4-0" Al 4Xl X 5 16 
7 CONNECTOR 48-2000.16-0'6 8920 1/216I!II 

• no 48 2000 . 16-058 6921 1/2 161 !II 
9 DO 48 2900. 16-0'8 8022 1/2 16I!B 

In DO 48-2900.16-0'8 8021 1/2 16 I !II 
00 47-7844.04 8927 PL 0 1/2 X 5/8 

BF'RING PLATf 47-7804.07 PI PL 18 X 1/4 
DC 47 7844.07 P2 PL 10 X 1 4 

U STRUTS AND 8RACES 18-2550 . 4-015 8012 L4X'X5 16 
15 DO 48 2550.4-015 8016 L4X}X5/ B 

16 DO 48 2550.4-015 8919' L4X1X51 \6 
11 DO 18-2550.4015 8044 L4X1X5/16 

18 DO 48-2550.4-015 6045 L4 X1X,/ 16 
10 00 48-2550 . 4015 8046 L4X1 X,/ 16 

20 DO 48- 2550 .4-015 8947 L4X'X5/1 6 
2. 00 48 2550.4 015 8948 L4X1 X5/16 

" DO 48-2550.4-015 8949 L40X5/ 16 

21 DO 48-2550 . 4 015 8950 L4XlX5 / 16 

24 DO 48 2550 . 4-0" 8951 L4 X1X5/16 

~ ~ 48- 2 550 . 4-015 8952 L4X1X'/16 
16 DO 48-2550.4 015 8951 L4X1X5 16 
27 DO 48-2 550. 4-0" 895.- L4X' X5/ 16 
2. 00 482550.4-035 8955 L4X1X5/1 6 

~ 00 48-2550. 4 0" 8956 L4X3X5/16 
.n DO 48 2550.4 015 8957 L4 X3X5/ 1 ~ 
~. RIVETS 41-615: 08 ' 2 7/8 

12 00 41-6151.08-21 7/8 
1 DO 41 6151 . 08 2' 7/8 

}' 00 41 6151.08-' 7 8 
P .E 12X12 I 51 

~ PILE LENGTH TO BE DETERMINED BY FIELD CCNDITIONS. 

STEEL PILE BENTS AND PIERS, 
STEEL SPANS 

STEEL PI LE BENT HEIGHT 
20 ' 18 ' 16' 14' 12' 10' 

UlliT 
LENGTH I~~ ~ANTITY ~ANTITY ~TlTY ~ANTITY ~ANTITY ~11'I 

11 '-2' 646 
24' 0' 1025 2 2 2 2 2 2 

l ' " 66 4 4 4 4 4 4 

2' 1.5/8' 172 

" 11' 227 
' 0' 7 

1 ' 6 1/2' 45 
O' lD 1/6' 24 
O'-il 5/4' 21 

0' 6' 15 
~I-O· 40 
1'-1- 71 6 6 6 6 6 6 
1'-1- 40 

23 ' 6' 60 2 2 2 2 2 2 
4' 1 11/15' }O 

2'-9 1/4' 20 
28' -5' 20' , 
2 7 1-ij- 107 2 
26' 4' 100 2 
25'-6' 184 2 
24' 10' 179 2 
2!l'-' · 17' 2 
21' 10 ' 172 
II' O· 79 

11' 4' 82 
11'-10' 86 
12' 4' 89 
12' 10 ' 91 
13' 4' 96 
13' 9' 90 

2' .n 
2 1/4' .51 12 12 12 12 12 12 
2 1/2 ' .H 92 9 2 02 92 92 9 2 

" .70 24 24 24 24 24 24 
.2J 1 1 , 1 

IILL OF MATERIALS FOR ONE WELDED STEEL PILE BENT OR PIER 

DE5CR I PTI ON 

8' lHlER 8' 

~ANTITY ~ANTITY 

2 2 
4 4 

6 . 6 

2 

2 

12 
92 92 
24 24 , 

UNIT SIZE 
II NE USE STOCK .NO MARK ( INCHES) LENGTH ~~I~ 

CJ P BEAM 48-H90 . 18-41 702' 18 C 42.7 2/1'-0- 1025 
2 DO 48-2900 . 21-059 70B 21 I '9 21'-2 1/4' 1168 
1 01 APHRAGM 48-2900.21-059 7014 21 I 59 " 11 1/2' 214 

4 DO 7024 12X12 I 51 l' l' 66 

5 CON NECTOR 47 7844.04 7045 PL 5 1/2 X 5/8 ,I -9- 26 

6 DO 47-7844.05 6659 PL 8 X 1/ 2 l' 6' 20 
7 0 47 7844 . 05 8660 PL 8 X 1/ 2 1 '-0' 14 

8 DO 47-7844. 05 8651 PL 8 X 1/ 2 0'-6- 7 

0 BOL TI NG CLI PS 47-7844.04 P7 ~L 1 X , / 6 0' 41/lJI' 1 

0 SHELF ANGLE 48-2550 . 4-015 6647 L 4X'X5/ 16 a' U' 2 
BEAR I NG PLATE 47 7644.07 P1 . PL 15 X ,/4 1 '-1- 60 

2 00 47 7644 . 07 P4 PL 10 X 1/4 l' 7' 40 
U STRUTS MID BRACES' 46-2550 . 4-015 7025 L 4X,X5 16 2" 6- 160 

4 DO 48-2550.11-015 7026 L 4X3X' / 16 26' 5' 205 

15 DO 46 2550.4015 7027 L 4X)X5 16 21' -"" 107 

_16 DO 48-2550.4-015 7028 L 4X'X5/16 26'-/&- 90 
7 DO 46-2550 . 4 0" 70 20 L 4X3X5/16 25' 6· 16 4 

6 DO 48-2550.4-015 70,0 L 4X1X5/16 24' 10' 170 

10 DO 46 2550.4015 7011 L 4X1X5/16 24 ' - ,,. 175 
_20 DO 48- 550. q-O 15 7012 L 4X' X5/1 6 2"-10" 17 2 

" DO 46-2550.40}5 7015 L 4X)X'/16 U'-9" 09 

22 DO 46-2550.4015 70'6 L 4X3X5/16 1" 'P 06 .. DO 43-25'0 . 4-015 7017 L "OX5/ 16 12'-10· 91 

," DO 4a"Z5.'O . 4 0" 7016 L 4X3XS / 16 12'-Q- 89 

. " DO 48 B50.4-0}5 7019 L "X3X5/16 11' 10' 86 

.26 DO 48-2550 . 4 035 7040 L "XJX,/15 11'-"" 62 

27 DO 48-2550. 4-0" 7041 L 4X'X5/16 11 '-b' 79 
26 DO 46-2550 . 4015 8611 L .X3 X5/16 4'-1 ll/l6" )0 ,. DO 48-2550.4 0" 6622 L 4X1X5/16 2'-9 1/4' 20 
)0 WELD I NG ROO POIiNOS) 46-)772.2-7 , /1 6 

1: PI LE 12X12 I " 1 

12 PIE CAP 

-11 PILE LENGTH TO BE DETERMINED BY FIELD CONDITION5 

RIVETED AND WELDED CONSTRUCTION, 
BENTS UP TO 20 FEET HIGH BILL OF MATERIALS SHEET 118 

STEEL PILE PIER HEIGHT 
20' 18' 16' 14 ' 12' 10 ' 8' lHlER 8' , 

~ANTITY ~ANTITY ~ANTITY P;ANTITY ~ANTITY ~ANTm ~ANTITY ~ANTITY LINE 

4 • 4 4 4 4 4 4 1 
2 , 

2 2 2 2 2 2 2 

4 4 4 4 4 4 4 4 i 
40 40 40 40 40 40 40 40 6 

0 6 6 1 1 7 
1 , 1 1 , 1 1 8 
1 1 1 } 1 1 1 0 , , , } , 1 1 10 
2 2 2 2 2 2 2 

12 
6 6 6 6 6 6 6 6 11 
4 4 4 4 " " " '" 12 9 9 6 6 ~ 

J 1 1 1 1 '" 2 17 
2 8 

2 10 
2 20 

2 2: 
2 ~ 

2 2' 
4 " 4 25 

4 26 
4 27 

4 28 
4 29 

4 10 
24 2' 4 24 24 24 24 24 II 
2 56 24" 2"' '" '" "n " 176 164 164 152 1'2 4O 140 96 } 

14 
6 6 6 6 6 6 6 6 " 

STEEL PILE BENT HEIGHT 
20 ' 18 ' 16' 14' 12' 10 ' 8' lHlER 8' 20' 

~ANTITY ~ANTITY ~ANTITY ~ANTITY ~ANTITY ~ANTITY ~ANTITY ~ANTITY ~ANTITY 

2 2 2 2 :1 2 2 2 
2 
6 

4 4 4 4 4 4 4 4 
2 
0 
6 . , 

24 

" 4 4 4 4 4 4 4 

6 6 6 6 6 6 6 6 
6 

2 2 2 2 2 2 2 , 
2 2 

2 
2 

2 
2 

2 
2 

4 

12 

-_ . - f-- -
) 

l' D 15 5 , 15 5 40 
} , , , 1 , 6 

6 

16' 

~ANTITY 

2 
6 

2 
6 
6 , 

24 

6 , 
2 

Q 

9 , 
17 

6 
6 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS AND PIERS 
STEEL PILE BENTS AND PIERS 
STEEL PILE BENTS AND PIERS 
STEEL PILE BENTS AND PIERS 

STEEL PI PI R H 
16' 4' 12' 10' 8' 

~ANTITY ~11'I P;ANTITY ~ANTITY ~ITY 

2 2 2 2 2 
6 6 6 6 6 

2 2 2 2 2 
6 1 , 
6 6 6 6 6 
1 , , , , 

2' 24 24 24 24 

6 6 6 6 6 , , , , 1 

2 
2 

2 
2 

2 

4 
4 

4 
4 

Q 

0 6 6 1 , , ) ~ 1 1 
17 14 14 

6 6 6 6 6 
6 6 6 6 6 

11HlDl8' 

~ITY 

2 
6 

24 

6 

20 
6 
5 

LINE 

1 
2 
1 
4 
5 
6 
7 
8 
0 

10 

11 
1'2 

II 
14 

l' 
16 
lL 
18 

SHEET 
154-
155 
116 
117 
119 
120 

10 , 
20 .' 
a 
22 

2' 
ilL 

25 
26 
27 
26 
~. 
10 
} 

12 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

rTYPICAL 

~: 21 • 
.~ 

I I I I I 

I 9" 4'-6" 4'-6" 4'-6" 4'-S" 

24'-0· (IB C 42,7) 

CAP BEAM MK 7023 

22'-6" 

11'-3· 11'-3· 

12XI2 153 

TRANSVERSE <ELEVATION 

THREE-PILE BENT 

220 

STEEL PILE BENTS, 
STEEL SPANS 

I I 
<I I I I 

4'-6" 

12XI2 I 53 

9· 

~ 
al 

2 Vl 
JVl 
~ 0 
- 0:: 
X 0 
ct I
:::t -
• :E 
00 
.1 :' 
00 
CNcb 

z 
ct :2 
z I
OVl 
iii::l 
~ ...J 
2 Vl 

o ~ 
z o 
iii 
..z 
w 
~ 
25 
z 
W 
J: 
~ 

MK B647 

12XI2 153 

I · 

I 
I I 

-4-l 

MK 7025 

:0 

SECTION A-A 

MK 7024 

WELOED CONSTRUCTION, BENTS UP TO 
20 FEET HIGH, GENERAL VIEWS 

COtolBINED LENGTH OF TWO SPANS ON 
COtoltolON SUPPORT; MAXIMUM "100'-0' 

DIAGRAM 
SHOWING HEIGHT AND SPAN LIMITATIONS 

THREE-PILE BENT 

TABLE A 
BENT TRANSVERSE 

HEIGHT A BRACING 
20'-0" MK 7026 
IS'-O" MK 7027 < 
16'-0" MK 70ZS 
14'-0" MK 7029 
12'-0' MK 7030 
10'-0· MK 7031 
<13'-0" MK 7032 

TABLE- B 
MAXIMUM DISTANCE fROM TOP OF TREAD TO BOTTOM 

PILE LOADS OF STRINGER FOR VARIOUS SPANS 

TOTAL TONS STEEL TOP OF TREAD 
LOADED PER SPAN STRINGER TO BOTTOM OF 
LENGTH PILE SIZE STRINGER T 
30'-0" 15 15'-0· 14 I 30 2'-26" 
40'-0· IB 20~O" 16 r 36 2'-4ij" 
50'-0· 20 30'-0" 21 I 59 2'-9~· 
60'-0· 22 40~O· 21 I 63 2'-10· 
70'-0· 24 50'-0· 24 r 87 3-1!" 
BO'-O· 27 60'-0· 27 I 91 3'-3!· 
90'-0· 29 70'-0" 30 r lOB 3'-6-· 

100'-0· 31 SOLO· 33 I 125 3'-10<· 
9()"-0 33 I 132 3-106' 

COMPANION SHEETS 

GENERAL NOTES 
SYMB;)LS 
BILL OF MATERIALS 
FABRICATION DRAWING 
SHIMS 

CAP BEAM 

TRANSVERSE 
BRACING -rT1r'--W~1 

STEEL PILE 

TRANSVERSE 
STRUT 

GROUND LINE 
, ~ i I I II III 11,1 
11'1 'I'I 
:1111 III1 
,III III I 
ll11 II'" 

lJ.lJJ 

, . 11 
I ~ :1 
: III I 
I ~ II 
II ' L.i-ll 

SHEET 119 

SHEET 
154 
155 
liB 
151 
103 

ASSEMBLED VIEW 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

STEEL PILE PIERS, 
STEEL SPANS 

WELDED CONSTRUCTION, PIERS UP TO 
20 FEET HIGH, GENERAL VIEWS SHEET 120 

4' 6" 4'-6 2-~ 2-3 4-6 

I I fMK 7033 I 

'-16158 MK 7033 

TOP PLAN 

4-6 

I I ~ 

COMBINED LENGTH OF TWO SPANS ON 

COMMON SUPPOR'!; NINIMUM=,OO'- O· 
MAXIMUM. reo' - O· 

DIAGRAM 

'I 

SHOWING HEIGHT AND SPAN LIMITATIONS 
SIX- PILE PIER 

TABLE A 

r--__ 4-'--6-"------'-I.!....�~--'4~<-~'6-.-----2~2 ... '-o--6-"------"-~---'I.!..I'---'3<-"--4-'--6'-. ~'O"l~~~'f"'<A H 

-r-----+.,-Ill P4 - ____ +---+---...----.jl-----~+---- . II. P4--I~~ 

~~------~~--------~~--~--~~~==----~~--------~~====*=MK7~~~~~~~~MK7033 

DISTANCE FROM TOP OF TREAD TO BOT-
TOM OF STRINGERS FOR VARIOUS SPANS 

STEEL- TOP OF TREAD 
SPAN STRINGER TO BOTTOM 

SIZE(INCHES) OF STRINGER 

5~0" 24 187 3'-lt" 
6()'-o" 27 191 3'-3*" 
70~0" 30 1108 3'-6." 

I It. 5~XiX3'-9" MK 7045------OlI~ 

IL 4X3Xit ~ , 
SEE TABLE 
BRACE A 

I ~ I 
I It' 

-Ul-

IL 4X3X~ MK 7025 

TRANSVERSE ELEVATION 

I M I I _ I 

I • I 
...L4L-

SIX-PILE PIER 

II.BXiXI~O" 
r---+-'--ii+- MK B660 

MINIMUM 
'-----jl--I+WELD 4" 

80'-0" 
9d-o" 

33 [ 125 3'-10" 

33 1132 3'-10"'" 

TABLE B 

IL4X3X~ 
>-+-~-MK 8613 

..... L--OH--MK 8659 
Hl-I--+-I 

~_--''l-r-MK 8660 

I It. 8X~XO'-6" MK 8661 

IL 4X 3X MK 8622 

'--J----jl--MINIMUM WELD 5" 

SECTION A-A 

PIER TRANSV'ERSE 
HEIGHT BRACE A BRACE B 
20'-0" MK 7026 MK 7035 
18'-0" MK 7027 MK 7036 
.16'-0" MK 7028 MK 7037 
14-0" . MI( 7029 MI( 7038 
12''':0" MK 7030 MK 7039 
10'-0" ,MK 7031 MK 7040 
8'-0" MK 7032 MK 7041 , 

~ , 
MAXIMUM 

PILE LOADS 

TOTAL TONS 
LOADED PER 
LENGTH PILE 

110'-0" 20 
120'-0" 22 
130-0' 23 
140'-0" 24 
150~ 0" 25 
16d-0" 26 
170'-0" 27 
18d-0" 28 

'l'" III~ 
" I~ 
I, I~ 
I, I~ 

[: I~ 
I I~ 

iii 

COMPANION SHEETS 
SHEET 

STEEL PILE BENTS AND PIERS ,WELDED DETAIL 119 
S.TEEL PILE BENTS AND PIERS,FABRICATION 

DRAWING 151 
GENERAL NOTES 154 
SYMBOLS 155 
BILL OF MATERIALS 118 

BEARING PLATE P4 

~~~§..~_DIAPHRAGM MK 7034 

,."o1IL1oJU1-ILONGITUDINAL BRACE MK 8613 

LONGITUDINAL CONNECTOR 

TRANSVERSE STRUT 

VI--+l-IN-IHItr--Htt--TRANSVERSE SPLICE PLATE MK 7045 

ASSEMBLEP VIEW 

RANSVERSE STRUT MK 7025 

LONGITUDINAL STRUT MK 8622 

221 



HIGHWAY TIMBER PILE FOUNDATIONS, 
TIMBER TOWERS CLASS 25, DOUBLE-LANE 

222 

77 ~" /~/ fr' ~.. ,// \1i ~> # f\ 
q ~ "':Y{ ,~ ,~~" \ \ ~" ~. \~ 
I! /;f/'-~ .! // "~" i! ....~, \ \ 

J}v::/ "~~'/ ¥ ~ . .1/ '~~, ' r-DRIFT BOLT 
J / SILL "J. / ' ~ ~ iX22"D22 

~~_-~_:-=}-T~ ___ ---___ -- - --T-~_---__ -_--I~F ~I 

'1"/f.1 " . "r1/1' II///////II//////II//l f l//Y//GROUND LINE '/'''''/lI ffl III 
I : I I I I I I 
I r I : I : I I 
I I r I : t : I 

: : : I : ! : : 
;: I : I : I : I 
~.., l...:4 c..:'1 I .... ; 

TRANSV E RSE ELEVATION 

PILE FOUNDATION ON GR OUND 

MA XIMUM HEIGHT OF 

SIRUCTUR E GRADE 

~ TO GROUND,80FEET 
N b 

TRANSVERSE ELEVATION 

PILE FOUNDATION IN WATER 

TOWER DIMENSIO~ 

HEIGHT A 

13'-4 11 8'-3" 

16' 8'-7" 
18' 8'-10 11 

20 ' 9'- 0" 

22' 9'-3" 
24' 9'-6 11 

25'-10" 9' - 8" 

28' 9'-11" 

30' 10'-2" 
32' 10'-4" 
34' 10'-7" 

36' 10'-10" 

38'-411 II' - I" 

4-0' 11'-3" 

4-2' Ilt-6" 
44' 11 '-8" 

46' 11'-11" 

, 
I I 

i i i 
I . I 

IS' -0" 

Lk~ 

UNBRACED AND BRACED PILES UNDER SILLS, 
GENERAL VIEWS AND DIMENSIONS SHEET 121 

A A 

I 

.N 
"'h Z«I ::::;~ 
cr «. 
"'~ I I-cr 

'~~i uO 

, 

STEEL 

A 

<=> 
~, 

Q 

-
~ 
~ 

SPAN~ 

A A 

L~ 
~ ! 
:1>-1 

0 cr< , 
"'~ i ;;, 1-0 
Z< 

A 

COMPANION SHEETS 

BILL OF MATERIALS FOR ONE 
TOWER 

SHEET 
97 

100 
154 
155 

l STEEL SPANS I TIMBER SPANS t!~ i 
~ ! 

-'---~-~~+-~-~Il-- I PILES I DRIF'T BOLTSI PILES IDRIF'T eOLTS
I I 16 I 32 I 8 I 16 

REQUIRED PILE BEARING CAPACI'TY 18 TONS 

TIM BER SPANS PER PILE 

PILE ARRANGEMENT PLANS 
TABLE A 
LENG'TH OF 4X 8 TRANSVERSE BRACING 

TOWER BRACE STRUTS 

HEIGHT LENGTH MARK LENGTH MARK 

15' 'TO 21' 18' -0" 157 16'-0" 156 

23'TO 28' 20 '-0" 158 16'-0" 156 

30'TO 4-0' 20'-0" 158 18'-0" 157 

42' TO 50 158 20 '-0" 158 

22'-0" 159 

24'-0" 160 

BOLT IX20"E20 

BOLT IX20"E20 

I . 
I, , I I 
, I I 1 ' 1 
l~~ l-f'~ 

LONGITUDINAL ELEVATION 
TIMBER SPANS 

LONGI'TUDI NAL ELEVATION 
S 'TE E L SPANS 

PILE FOUNDATION IN WATER 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

%---f}- -@- bd 

~ ROADWAY~ 
{}--§- ~---@--

-{}--~ - ~~-
<t 

% --{} -@--~-
TIMBER SPANS STEEL SPANS 

PLAN OF CONCRETE PEDESTALS 

CONCRETE FOUNDATIONS, 
TIMBER TOWERS 

<.> 

TIMBER SPANS STEEL SPANS 

LONGITUDINAL ELEVATIONS 

ALL SPANS 

TRANSVERSE ELEVATION 

CONCRETE PEDESTALS 
STEEL SPANS TIMBER SPANS FOOTING MARK 

STORY TOWER TIMBER STEEL 
HEIGH ~EIGHT A B C A 8 C SPAN SPAN 

I S~O" IS'-O" TO 9d6 
I 13~4 S:3i' S'-3i" 24'-IOf S~3 ~" S'- 3 f 24'-101' FilS FI09 

IS'-d' S'-7' 8'''7" 2S'-9" 8'.7 11 8' .. 7 " 2S'-9" FI15 FI09 
IS~d' S-IO· S'-IO 2S'- S S'-IO S'-IO 2S'-S FilS FI09 

2 20~O' 9'-0' 9'-0" 27~O' 9'-d' 9'-0· 27~d' FII5 FI09 
22'- 9 - 3' 9'-3 27'-9" 9'-3" 9'-3' 27'- 9" FilS FI07 
2~d' 9'-S" 9 ''' 611 2S '- S" 9 '-6" 9 '-S" 2S'-S" FII5 FI07 
2S~ 10" 9'·e" g'-ell 29 ' .. 0" 9~S*' 9'-sf 29~ 0 ~: FilS FI07 
2S~0" gell" 9'''' 11'' 29~9" 9'-11" 9'-11" 29'· 9 " FilS FI07 
3d.(j' Id-2 10'-2' 30'-S' 10'-2 10-2 30'-S" FilS FI07 

3 
32~d' 10'-4' Id-4" 31'-0' 10'-4" 10'-4" 31'- 0" FII4 FI07 
34'<)" 10'-7 " 10'-7" 31~ 9" 10'-7' Id-7" 31'-9" FII4 FI07 
3ff-d' 10:10' 10'- Id' 32'·S" 10'-10" 10'-10" 32'-S" FII4 FI07 
3S~4" II'-O!" II'-O~" 33'-l ij·· II~Or I I' O~· 33~ 2f FII4 FI07 
40'0" II· 3 11 '-3 33"-9 11-3' 11-3" 33 · 9' FII4 FI07 
42'·0" 11'.611 111-6" 34'-S:' 11' · 6" 11'. 6" 34'-S" FII4 FI07 
44'-d' II'·S" II'· e" 3S'- 0" II'- S" II'-S" 35'-0" FII4 FI07 

4 4ff-d' 11'- II" I 1'- II' 35 '-9" 11'-11" 11 '- 11" 35'-9" FII4 FI07 
4S~d' 12'-2' 12'-2 ' 36' .. 6" 12'-2' 12'-2" 3S'-S" FII4 FI07 
5(}10 12-S1" 12 ~ 5r 37~4A' 12'- Sf 12'-5~ 37-4,f FII4 FI05 
53'·d' 12'-S" 12'- s" 38'-0" 12'-S" 12'-S" 38'-0" FII3 FI05 
55~d' 12'-11" 12'- 11" 3S'-9" 12~1I" I 2~1I" 38' .. 9" FII3 FIOS 
s7~d' 13'-2" 13'- 2" 39'·6" 13' .. 211 13'.211 39~S" FII3 FI05 

S 59'-0" 13-4" 13'-4" 40'-0" 13'-4" 13'-4' 4O~0" FII3 FI05 
SI'-O" 13'-7" 13'- 7" 40'-9" 13'-7" 13'-7" 40'-9" FII3 FI05 
63t4" 13'-10" 13'- ld' 41~S" 13'-IOf 13'1O~" 4I'- S!-" FII3 FI05 

SS!O 14'-0 14-0' 42'-d' 14'-0' 14'-0' 42~O' FII3 FI05 
S7~d' 14~3' 14'- 3" 42'-9' 14'-3' 14'-3' 42~9" FII3 FI05 
69~O" 14'·6" 14'-S" 43' .. 611 14'·6" 14'-6 11 43'-S" FII3 FI05 

S 71'-0 14'·S 14'- S" 44 -d 14'-S" 14'-S" 44-0 FII3 FI05 
73-0" 14'·11 " 14~1I 44'-9" 14-11" 14'11' 44 -9 FII3 FI05 

75'ld' 15'-2i" IS' 2 i" 45'-7r 15'·2 f IS'·2r 4S'Sr FII3 FI05 

920303 0 . 50 - 29 

CONCRETE PEDESTALS ON GROUND, 
GENERAL VIEWS AND DIMENSIONS BILL OF MATERIALS SHEET 122 

I'·'\" .1'- 3" I 

~H-
BOLTS E30 I 

=", 

I ~-.zJ1\;I 
0 

I 
_ . i- ---f-- f--

~ 
_I 
- -4", 

-", 

W .1 
2'.611 

FOOTI NGS FI05. FI07, FI09 

WASHER 

i-----\-- 80LT IX30" E30 

TYPICAL ANCHOR BOLT DETAIL 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

PAR 
OF 

ALLEL TO ~--......... I 
ROADWAY "'I 

.J 

7'"r 
., 

~ 
80 TS E30 L 

~ 
1/ '0 

N 
~' . C-~ ! -

'!::Il "0 
~ 

-, 
N 

~'--J I, W 

FOOTINGS F113,F114, FilS 

TOP OF GROUND 

2'-d' MINIMUM 
4'·S" MAXIMUM 

CONCRETE PEDESTAL 
FOR FRAMED TIMBER TOWERS 

CONCRETE PEDESTALS FOR FRAMED TIMBER TOWERS 
MACHINE BOLT IX30"WITH 

WIDTH TOP LENGTH CONCRETE SQUARE NUT, E 30, 
MARK CUBIC AND TWO WASHERS (W) (T) (L ) 

YARDS STOCK NO 43-2325_1 - 3 
QUANTITY POUNDS 

FI05 5'·6" 2'-S" 7'·6" s.o 4 31 
FI07 5'-0" 2'-S" 7'.011 

5.2 4 31 
FI09 4'·6 " 2'- 611 S'-S" 4 .S 4 31 
FII3 5'-(j' 2'-S' 4'-0" 3 .0 2 IS 
FII4 4'-S" 2'-S" 4"'0 ' 2 .7 2 IS 
FII5 4'·0" 2'-6" 4'-0" 2.5 2 IS 

SHEET 
154 
155 
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HIGHWAY 
CLASS 25, DOUBLE·LANE 

CONCRETE AND PILE FOUNDATIONS, 
STEEL TOWERS 

WASHER 

OF FOOTING 
PARALLEL TO 
It. BRIDGE 

PROJECT 3" 

BILL OF ' MATERIAL 

___ -+.b-HOLE It" 
PLUG WELD 

PL 14X I X 1'-2" PI 

~ 
BOLT IX24" E24 MACHI NE BOLT 
WITH SQUARE NUT AND TWO 
WASHERS. FOUR REQUIRED 

STEELPIL{l 
12XI2 I 53 

. o -, 
U) 

-'---J-;=-=--'Y'-.L.-J FOR EACH PEDESTAL AND 
FOOTING - STOCK NUMBER 

ELEVATION 43-2325.100-240 

ANCHOR BOLT DETAIL 

rE~ f". ~ 
'-1.--, 

~~: · f- 0 

,i". ih 
\. ' . .- !¥ 

IL6' 3LO· IL6' 

6LO· 

. PLAN 

6LO· · r<l 

: · 1 01 

E...!M 

/'. 

/ 4ft " 
r h ~ 1!t24 , 
" + 

IL6· 2'-li-· 2'1t· 1!.6" 

7~3" 

. 
~ 
!J.. 
~ 
~'" i 
~ 

. 
U) -, 
(\j 

BOLT 
E24 

4-PI LE FOOTI NG 
.E.m. 

5-PILE FOOTING 

TABLE OF DIMENSIONS AND BILL OF MATERIALS FOR 
ONE PEDESTAL WITH TIMBER PILES 

ADJACENT HEIGHT OF FOOTING NUMBER OF 
CONCRETE PILES PER SPAN TOWER MARK FOOTING (CUBIC YARDS ) 

15' 77'OR LOWER FI34 4 5 .0 
20' n'OR LOWER FI34 4 5 .0 
30' 77'OR LOWER FI34 4 5 .0 

ELEVATION 

DETAIL OF STEEL PILE CAP PLATE 

NUT AND2 
WASHERS 

BOLT' --J~~=l=i~- PROJECT 3" E 24 -

CAPPLATE--~~---, 

ELEVATION 

4-PILE FOOTING 

REQUIRED BEARING CAPACITY 
OF PILES, TONS PER PILE ~·PILE FOOTING 

HEIGHT OF TOWER 
ADJACENT 21' 23' 41' 59' 

SPAN OR TO TO TO 
LOWER 39' 57' 77' 

15' 12 13 14 16 

CONCRETE PEDESTALS ON GROUND 
AND ON TIMBER OR STEEL PILES BILL OF MATERIALS SHEET 123 

TOP OF GROUND 

BOLT 
E24 

BASE . 
DIMENSION 

OF FOOTING PARALLEL 
TO It. OF BRIDGE 

TOPOF BOLT 

~I1J U) 

5LO· MAXIMUM I ~ 
3'0· MIN I MU M 1--------1r-=I-

BASE 
DIMENSION 

ELEVATION 

CONCRETE PEDESTALS WITHOUT PILES 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED STEEL TOWERS 
FRAMED STEEL TOWERS 

SHEET 
154 
155 
55 
56 

ROCK OR 

SACKEDCONC~R~E~T~E~~~~=f~~~~~~~~~ 
5L O· 
MAXIMUM 

STREAM BED WITHOUT 
11~~YP~~~~A¥~~~-iR~IPoRA~P~ 

I I I I I I 

I,d LJ LJ 
TYPICAL ELEVATION 

TIMBER PILE FOOTINGS IN WATER 

TOPOF 
'GROUNO 

Im1l rA 
L-rj-.,,..---r-TI -"TI-"..-J 

j I I I I 
I I j I I I 

TABLE OF DIMENSIONS AND BILL OF MATERIALS FOR 
ONE ' PEDESTAL WITHOUT PILES 

U LJ U 
TYPICAL ELEVATION 

TIMBER PILE FOOTINGS IN SOIL ADJACENT HEIGHT OF FOOTING 
SPAN TOWER MARK 

15' 39 OR LOWER F 120 

41 ' TO 77' F 121 
20 21 OR LOWER F 120 

23'TO 77' F 121 
30' 21' OR LOWER F 120 

23'TO 77' F 121 
40' 57' OR LOWER F 121 

59'TO 77' F 122 
50' 39' OR LOWER F 121 

41 ' TO 77' F 122 
60' 39'OR LOWER F 121 

41' TO 77' F 122 
70' 21 ' OR LOWER F 121 

23' TO 77' F 122 
SO' 21 OR LOWER F 121 

23' TO 77' F 122 
90 ' 57' OR LOWER F 122 

59 TO 77 F 123 

BASE 
DIMENSION 

6-0 
7'-011 

6'-d' 
7LO· 
6L(j' 
7L(j' 
7LO· 

s'-d' 
7L(j' 

8'-0" 
7'-0" 
8'-0· 
7L(j' 
SLO· 
7LO· 
SLO" 

8'- 0 11 

g!..O" 

CONCRETE 
CUBIC YARDS) 

6 . 0 
7. 4 
6.0 
7. 4 
6. 0 
7.4 
7. 4 
9 . 1 
7. 4 
9. I 
7. 4 
9. I 
7. 4 
9 . I 
7. 4 
9. I 
9 . I 
10.S 

ROCK OR SACKED 
CONCRETE-----, 

STREAM BED 

WATER 

I I I I 
: j I I 

-4L 1.,.L 

TYPICAL ELEVATION 
STEEL PILE FOOTINGS IN WATER 

TOP OF 

40' 77' OR LOWER FI34 4 5.0 
50' 77'OR LOWER FI34 4 5.0 

20' 12 13 15 17 
30' 13 14 16 IS 

BILL OF MATERIALS FOR ONE FOOTING WITH STEEL PI LES 

I ~GROUNO 
7/1111 rmll/lj 

~""T'"""--r-I-rj-' 

60 77 OR LOWER F 134 4 5 .0 
70' 77'OR LOWER FI34 4 5.0 
SO' 57'OR LOWER FI34 4 5.0 

59' TO 77' FI35 5 5.S 
90 ' 57'OR LOWER FI34 4 5 .0 

59 TO 77 FI35 5 5 .S 

40' 14 15 17 19 
50' 14 16 IS 20 
60 ' 15 17 19 21 
70 16 IS 20 22 
80' 17 19 21 23 
90' 18 20 22 24.!l 

I I 
I j I 

..l~ JP-
TYPICAL ELEVATION 

STEEL PILE FOOTINGS IN SOIL 

DESCRIPTION STOCK SIZE 
LENGn 

WEIGHT 
NUMBER MARK (INCHES) EACH QUANTITY 

CONCRETE 5.1 CU YD-

PILE 12XI2153 4 
CAP PLATE 47-7844. 1 PI 14X I 1'- 2" 55LB 4 
WELDING ELECTRODE 46·3772 .2~5 :L 4 POUNDS 3 2 

..!I 5 -PILE FOOTING 18 TONS 
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HIGHWAY STEEL FRAME ON STEEL PILES, 
CLASS 25, DOUBLE-LANE 

STEEL FRAME PILE FOUNDATIONS, 
STEEL TOWERS pENERAL VIEWS, FABRICATION BILL OF MATERIALS SHEET 124 

I 
6~8· (21 I 59) 

'I 

t=.l -=--=. = = =----=--= 

2 r 
31" 

5'-81" 
2'- 1 ~ 5 . 7 t'· 5t 9 '- 1" 

L.. _____________ ---!I ~CUT AND CHIP 

I 0'-11' FLANGE TOP AND r " BOTTOM 
3 ! 2 1" 

4 

!-1' 

'..., 
~ .. ~ -,y '..., N 

~ '" .", a: a: 

=,.., II II 
U, 

II II 
II II II II 

:'1'- -...ll...A-JL ---Lo..-1L 
'" ~ 
a: '", 

~ '..., 
'", FOOTINGS IN SOIL 

BEAM MK 90:22 
-
-'''' -

-- T ," 
11'.1 5 '- 9~" (21 I 59) 12 

1 4" , ""111- <I " 

r 7 " 7 " I' 

",.: 

'" " 
'" II 

'" II 

,[ *= 5==== ======1==~======~ ~ ~ ~ 
! 

3'- 01\" 1 3'-Of." . 3" 3" 2'-3 ft" ,6"i 
3" ,., 2 ~ 3 iG 

T 
l. ;Ir-, I 

~ 
~,9-< ...... 
:&-i N 

" 'IH a:: , 

m I 

-,., BEAM MK 9051 

w STOC.K MARK z DESCRIPTION NUMBER :::i 
I PILE -
2 BEAM 48-2900.21 - 059 9052 
3 , BEAM 48-2900.21-059 9051 
4 BEAM 9050 

5 ' CONNECTION 48-2900.21-059 9053 

6 DIAPHRAGM ~Q~~ 
7 RIVET 43-6353 .08- 25 

8 RIVET 43-6353.08- 23 

9 RIVET BOLT WITH 'NUT G8 

~WASHER STANDARD ROUND 43-9215.5-1 

f--: -
-

LENGTH OF PILES WILL BE DETERMINED BY 
AND BEARING CAPACITY REQUIRED 

3" 3" 

...... D 
I 

":'1'- 1 
N 

" a:: 
1 

!:....:i 
-l,,1 

:.,,,, 
'It ,., 

--.", 
'..., 
-,., 

12 X 12 I 53X 1'-3" 

DIAPH~AGM MK 9054 
d" 

-....:!:=+i*il- CUT FROM 
21159XI'-3 ' 
MK 9053 

SIZE LENG~Wi~~~T QUANTITY 
(INCHE S) 

12XI2 I 53 - I - 4 --
21 I 59 6'-8 ' : 39018 2 
21 I 59 5'-91" 339lB 2 

12XI2 I 53 5'-9 " 1 305l~ 2 
21 I 59 1'- 3 " i 34l!l.? 4 -

Sl<J?_J .53 1'- 3" 66L~ 
~.--

* 2:.f;' ' :c,'l - 40 
~ 2~ I . 57 116 

2rli= 
3" ~--, 1.24-f- ---r-- __ i. _ _ 

--_._ - - .. -_._-- - ----_ ... 
__ = .o __ =~~--.L--=~ ~_~~ 

CONDITIONS AT THE SITE 

CUT OFF PILE AT 

I 
3" BOTTOM OF 

~ ~+4:~~_~~G~O~LU~M~~~~~+-~ 
u, ~~ 

Ow : 

~ ~~ ..... 
'" ~~ -, 
~ ~ii 

FLANGE 
VIEW 

WEB 
VIEW 

DETAIL AT TOP OF PILE 

5 '- 9" (12 X 12 I 5 3 ) 
5'-6 " . I I k" 

6 ' 

~'W" 
BEAM MK 9050 

FOOTINGS IN WATER 

C. OF FOOTING PARALLEL 
TO It. OF BRIDGE--, 

6 ~ _ " 1 

END VIEW --,--

SECTION A':A 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

REQUIRED BEARING CAPACITY 

SHEET 

154 
155 

OF STEEL PILES, TONS PER PILE 
HEIGHT OF TOWER 

ADJACENT 21'OR 23'm 41'TO 59 ' TO 
SPAN LOWER 39' 57 ' 77' 

15' 12 13 14 16 
20' 12 13 15 17 
30 ' 13 14 16 18 
40' 14 15 17 19 
50' 14 16 18 20 
60' 15 17 19 21 
70' 16 18 20 22 
80' 17 19 21 23 
90 18 20 22 24 

ASSEMBLED VIEW 

SECTION B-B 
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HIGHWAY 
CLASS 25, DOUBLE-LANE 

DIMENSION SEE SHEETS 55 56 _I 
12XI2153-9005 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

.,..,,-.-~~&--,.--::-~-:--rr-:-f""':7: ,.::--t I--It. ROADWAY 

9031 I 

9013 

I--'--Tir--'-Ti--iii--'oi'---t:j,......" 12XI2 I 5:>9004 1' 

2XI2153'9003 

't--tH....=..tf--!l~-+ir--H_"r211 59-9001 
12 XI2 1 53-9013 

~~§~~~~~~~~fI2XI2 I 53-9016 

l--nr-n:=:j~*~=ff:=:;T-900---;r::1 12XI2153-9030 

I ~~~!H....---tt_-r~~21 159 -9031 

·rr+l 
:: I 

END VIEW 

GRILLAGE FOOTING 
S-IOI 

9013 

SIDE VIEW 

ASSEMBLED VIEW 
4'1 

ff'f\ ~< /'i 
/1 . .-/ I 

BOLTED CONSTRUCTION, 
GENERAL VIEWS, DIMENSIONS BILL OF MATERIALS SHEET 125 

IN ASSEMBLING 
GRILLAGE START WITH 
CENTER BEAMS 

1--_-'D"-'I""M-'='EN"-'s'-"10"-'N~SE:!E"__"'SH'_'_'E""E'_'_T.....::5'_"5"_'5'_"6'___1 COMP AN ION SH E E T S 

l- OF 12 X 12 I 53- 9008 121112 I 53-901i 

.- ,:+-
+11 ... : ~" ~, , 

Ii ROADWAY 

o -t11--t-- 12XI2153-9010 

o 12X12153-9009 

~1_~~~~t1~~~~~$dJ::jt:;d==21159-9031 I ~ 12X12I53 - 9030 

-"'i"~-+t--~-#= -~=~~~'k=:.---r---~i+~=-H-~;;;:. !~~659- 9007 1 

-:M:=.i=f=.-=-t+-- i'----r-=:~::;_- --. t-t==--+r-=.+t--=:=..~- 12 X 12 153 - 9013 

9030 

=4 
~~~~-:-~-:-~~~~~-~~ 

,".t-F~~~~~~~~~~~~~~"=-~ ..., '-" '-', . ': .-1: . ' , .... ' : +, 1 ... 
9'-2" 9008 

II 
h 9'-2" 

9008 

SECTION B-B 

GENERAL NOTE S 
SYMBOLS 
FRAMED STEEL TOWERS 
FRAMED STEEL TOWERS 

SIDE VIEW 

SHEET 
154 
155 

55 
56 

9008 

/ 
BILL OF M~RIALS FOR ONE GRILLAGE FOOTING 

ASSEMBLED VIEW 

'" O:SCRIPTION 
STOCK WEIGHT 

z MARK SIZE LENGTH 
IftB~~ .J 

NUMBER INCHES 
I TOP TIER BEAM 48-2900.21-059 9001 21 I 59 S'-IO" 403 
2 TOP TIER HALF BEAM 9002 12X 12153 6'-10" 180 
3 BOTTOM TIER BEAM 9003 12 X 12153 6'-6" 345 
4 BOTTOM TIER BEAM 9004 12XI2153 6 '6' 345 
5 BOTTOM TIER BEAM 9005 12 X 12153 6'-6 11 345 
6 TOP TIER BEAM 48-2900.21- 059 9007 21 159 9 ' -2 " 54 I 
7 TOP TIER HALF BEAM 9008 12X12153 9'-2 n 243 ' 
8 BOTTOM TIER BEAM 9009 12XI2153 8 -6 450 

9 BOTTOM TIER BEAM 9010 12 XI2153 8' - 6" 450 
10 BOTTOM TIER BEAM 90 II 12 X 12 153 8'- 6" 450 
I I SEPARATOR 9013 12XI2153 "Ii -6 11 80 
12 SEPARATOR 9016 12 XI2153 1'-6" 80 
13 BRACE 9030 12 XI2I53 1'-6· 53 
14 BRACE 48-2900.21-059 9031 21 I 59 I -II" 50 

UNIT 

r-'lElGHT 

15 RIVET BOLT G3 • 2b," ., .. 
16 RIVET BOLT G4 I H" .91 
17 RIVET BOLT G5 

, 
2711 1.00 • i6 

18 RIVET BOLT AND WASHER G8 t 3 " I. 0. 

226 

S- 101 S-102 
QUANTITY QUANTITY 

2 
2 
2 
2 
2 

2. 
2 
2 

4 
2 

2 2 
I I 
2 2 
2 2 

48 56'--

24 28 
16 16 
4 4 

END VIEW 

GRI LLAGE FOOTING 
S-102 

SCHEDULE FOR SELECTION OF GRILLAGE FOOTING 
FOR KNOWN SPAN LENGTH AND TOWER HEIGHT 

FOOTINGS ON SOIL 
SPAN HEIGHT OF TOWER 

DESCR IPTION BETWEEN UP 23 ' 41' 59' 
TOWERS TO TO TO TO 

21' 39' 57' 77' 

DOUBLE LANE CLASS 25 15 TO 40 S-IOI S- IO I S-IOI S-IOI 

DO 50' S- IOI 5 -101 S-IOI S-102 

DO 60' S-IOI S-IO I S-IO I S-102 
DO 70' S-IOI S- 10 I S -101 S-102 

DO 80' S - IOI 5 -10 I S - 102 S- 102 
DO 90' 5-101 S -10 I S- 102 5-102 

FOOTINGS 
ON 

ROCK 
ALL TOWER 

HEIGHTS 

S-I 0 I 
S -101 
S -10 I 
S- 10 I 

S- 10 I 
S-IO I 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

WELDED CONSTRUCTION, 
GENERAL VIEWS, DIMENSIONS BILL OF MATERIALS SHEET 126 

DIMENSION SE ~_ SHEP 10? - 1 
PIECE 21159-9034 

F==H="'>-f'=AA=='I-<e=0=1""'4,!-f,==! =+ ' 
~ HIGHWAy--j 

12XI2 I 53-9015 
~~i4t;;:;:;::;;P- 12XI2 I 53-9033 

21 r 59-9012 

~:::n=:m~~~~;;:~raC 12X 12 I 53-901 3 
I-- 12XI2 I 53-9016 

I'-Hf-==#==i,~, "====Fi==~===l±==9-==Io---'--_.=t OF 12XI2 I 53-9014 

~ ______ ~6~'~- 1, ~0_" ________ .1 ~ 

5 SPACES AT 1'-2" : 5'- 10" .1 
SECTION A-A 

A '"t
L _ L. 

,f-H , " , " , 

END VIEW 

GRILLAGE FOOTING 
S-IO I 

SIDE VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 

STOCK 
LENGTt 

WEIGHT 5 - 10 1 
DESCRIPTION 

NUMBER 
MARK SIZE EACH QUANTITY 

I TOP TIER BEAM 48-2900.21- 059 90 12 ~~9 6'-10" 403 2 
2 SEPARATOR 9013 12XI2 I 53 ~6" 80 2 

3 TOP TIER HALF BEAM 9014 12XI2 I 53 6'-10" 180 2 
4 BOTTOM TIER BEAM · 9015 12X 12I 53 6 - 6 ' 345 6 

5 SEPARATOR 9016 12XI2 I 53 1'-6" 80 I 

6 TOP TIER BEAM 48-2900.21-059 9017 21 I59 9 ' -2" 541 
7 TOP TIER HALF BEAM 9018 12XI2 r 53 9'- 2" 243 
B BOTTOM TIER BEAM 9019 12XI2I53 8'-6" 450 
9 BRACE 9033 12 XI2 r 53 1'-6" 53 2 

10 BRACE 48-2900.21-059 9034 21 I 59 1'- 2" 35 2 

TOTAL 
WEIGH 

II RIVET BOLT G3 * 2i;,' 15 16 

12 RIVET BOLT G5 ;; 2 2 " 16 16 

13 RIVET BOLT AND WASHER GB • 3 ' 5 4 
14 WELDING ELECTRODE 46-3772 .2-7 ~ 9LBS 

DIMENSION SEE SHEET 102 

=4 ' ~::~' '::~;;: ::~,~, ~:::::,~'9~OillI8~':' ::~::~ t HIGHWAY~ 
PIECE 21 r 59-9034 

12X I2 r 5~-9019 
\j...-J-!-...l~~"":::fS::~;::;;;!j:;;=:1tt:;;:t~ 12 X 12 I 53-9033 

12X I2 r 53-9016 

COMPANION SHEETS 

GENERAL NOT ES 
SYMBOLS 
FABR ICATION DRAW ING 
FRAMED STEEL TOWER 

" ! OF 12 X 12 1 53 - 9018 -.... 

IN AS SEMBLIN G 
GRI LL AGE START WITH 
CENTER BEAMS 

SHEET 
15 4 
155 
15 3 

55,56 

ASSEMBLED 

5-102 
QUANTITY 

2 

I 
2 
2 
8 
2 
2 

16 
16 
4 

12LBS. 

S-102 

ASSEMBLED VIEW 
S-IOI 

IN ASSEMBLING 
GRI LLAGE START WITH 
CENTER BEAMS 

ALL WELDS SHOWN ARE :i-" FILLET 
WELDS UNLESS OTHERWISE NOTED 

SECTION B-B 

END VIEW 

r" ,·~, ,I 
, " 

9013 

GRILL AGE FOOTING 

S-102 

TT 

8' - 6" 

SIDE VIEW 

SCHED.ULE FOR SELECTION OF GRILLAGE FOOTINGS 
FOR KNOWN SPAN LENGTH AND TOWER HEIGHT 

FOOTINGS ON SOIL FOOTINGS 
SPAN i----:-=-=-HEIGHT OF TOWER ON ROCK 

BETWEEN UP TO 23' TO 41' TO 59' TO -ALL TOWER 
TOWERS 21' 39' 57' 77' HEIGHTS 

15' TO 40' 5-101 5-101 5-101 5-101 5-101 
50' 5-101 5 - 10 1 5-10 I 5-102 5-101 
60' 5-101 5-101 5-101 S-102 5-101 
70 5-101 5- 101 5 - 101 5-102 5 -I 0 I 
80 5-101 5-101 5 - 102 5-102 S- IOI 
90 5-101 5-101 5- 102 5-102 5-101 

227 



HIGHWAY 
CLASS 25, DOUBLE-LANE 

ALL SPANS 

TRANSVERSE ELEVATION 

TIMBER GRILLAGE FOOTINGS 

TIMBER GRILLAGE FOUNDATIONS, 
TIMBER TOWERS 

CONSTRUCTION, GENERAL VIEWS 

STEEL SPANS TIMBER SPANS 

TIMBER GRILLAGES 

Ii Ww 
STEEL SPANS TIMBER SPANS 

LONGITUDINAL ELEVATIONS 

AND DIMENSIONS BILL OF MATERIALS SHEET 127 
r---PARALLEL TO CENTER LINE 

4'-0" I OF ROADWAY 
6X 8X 8~0" 

;- ;- + + MK 192 

+ ;-

...f!..A1i. DRIFT BOLT FlO 
~~DRIFT BOLTi X 22" 022 

}---~77---=J 
~r+-u M~JRIFT BOLT~XIO"FIO 
'to r= I I I x-r-r-I 

ELEVATION 

§...!!1. 
I-- PARALLEL TO CENTER 

t~4~'-~0~·tl~:L;=!-TLI:NE OF ROADWAY 
'XBX4'-0" 

PARALLEL TO CENTER 
LINE OF ROADWAY 

4'-0" 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

SHEET 
154 
155 

.-__ C~~t~=~6XSX8'-0" 
MK 192 PARALLEL TO CENTER 

LINE OF ROADWAY 

PLAN DRIFT BOLT FlO 
!VDRIFT BOLTtX22" 

DRIFT BOLT FlO 
STEEL SPANS TIMBER SPANS FOOTING MARK 

h:: · ... .'422 

PLAN 

±= ~2 DRIFT BOLTix22 " 
--~- I --::l 0 22 

~. 022 

·.d=-~-.~,,;t,., '0' 
STORIES 

TOWER A B C A B C HEIGHT 

I 13~4" 8-'3!" 8'-3!" 24-108- 8~3f 8-3t" 24~10~ 
16' 81-1" 8~7' 25'-911 8-7" 8'-7" 25'-9" 
18' 8~IO" e'-Ioll 26~6" e'-I o" 8'-10" 26'-6" 
20' cj-O" 9'-0" 27~0" 9'-0" 9 - 0" 27'-0" 

2 22' 91- 3" 9'-'5' 27'-9" 9'-3" 9'-"5' 27-9" 
24 9'-fl' 9'-6'" 2rJ-ft 9'oft' 9'- 6' 28~ft 

2S'-10" 9'-8" 9'-a" 29'-0· 9'-8£ 9-8%' 29'-0,t" 

2B' 9'-11" 9'- 11" 29'-9" 9'-11" 9'''11" 29'-9" 
~ 10'-2" 10'-2" 30'-6" 10~2" 10~2" 30'-6" 

3 
32' 10'-4" 10'-4" 31'-0" 10'-4" 10'-4· 31'-0" 
34' 10'-7" 10'-7" 31'- 9" 10'-7" 10~7" 31'- 9" 
36' 10'-10" 10'-10" 3Z-6" 10'-1d' 10-10' 32-6" 

38'-4- II'-of II'-Or 33'-1!- 1l'·ok" II'-Oe 33~i" 
40' 11'-'3" 1I~3" 33~9" 11'- 3" 11'-3" 33~9" 

42' 11'-6" 11'-6' 34'-6' 11'-6" Il l 6" 34'·fl' 
44' Il'-a" II'-a" 3S'-0" 11 '-8" II'-e" 35'-()" 

4 46' 11'-11" 11'-1111 3S'-9" 11'- 11" 11'-11" 3S'-9" 
48' 12'-2" 12'-2" 36'-6" .12'-2" 12'-2" 36-6' 

~O" 12~si" 121..S'!" 37'-4i{ 12'-sf li-si· 37L4r 

53' 12'-8" 12'-8" 38'-0" 12'-8" 12'-8" 3S~0" 

5S' 12'-11" 12'-11" 3S'"9" 12'-11" 12'-11" 38'-g' 
57' 13!..211 13'-2" 39'-6" 13'-2" 13'-2" 39'';" 

5 S9' 13'-4" 13~4" 40~O" 13-4 13"4' 40-0" 

61' 13'-7" 13'-7" 40'-9" 13~7" 13~7" 40'-9" 
63-4" 13-10' 13-10" 41~6· 13~104 13L IOa 41!.6i" 

65' 14-0" 14'-0" 42';.0" 14'-0" 14'-0" 42'-0" 
67' 14'-3" 14'-3" 42'-911 14'-3" 14'-311 42'-9" 

6 69' 14'-6" 14'-6" 43~ff' 14'-6" 14'-6" 43~6" 

71' 14'-S" 14'-8" 44'-0" 14'-8" 14'-811 44'-d' 
73' 14'-11" 14'-11" 44~9." -.\4'-11" _14'-11" 44'-9" 

75'-10" 15'-2! 15'-2~ 4S~75" IS~2~ 15'-2:i" 4s'-si 

228 

TIMBER SPANS STEEL SPANS 
IS' IS'TO 90' 

G 118 GII7 
G 118 G 117 
G 118 GII7 
G 118 GII7 
G 118 G 117 
G 118 G 117 
GliB GI17 
GII8 GII7 
G 118 G 117 
G 118 G 117 
G 118 G 117 
G 118 G 117 

G 118 G 117 
G 118 G 117 
GII8 . G 117 
G 118 G 117 

GII8 G 117 
GI18 G 117 
G 118 G 117 

G 114 G 113 
GII4 G 113 
GII4 G 113 
GII4 G 113 
GII4 G 113 
GII4 G 113 
G 114 G 113 
G 114 G 113 
G 114 G 113 
G 114 G 113 
G 114 G 113 
G 114 G 113 

L ++ 
~ 

PLAN DRIFT BOLT FlO 
~RIFT BOLT~ X 22" 022 

t=-_yY_"; __ j 
~ --~DRIFT BOLT~XIO· FlO 
~II',(I'I 

ELEVATION 

~ 

\ I 

ELEVATION 

,G 117 

BILL OF MATERIALS FOR ONE TIMBER GRILLAGE 

LINE I I I( ,II ,IWEIGHT DESCRIPTION I STOCK MARK SIZE LENGTHI EACH 
NUMBER (INCHES (LBS) 

LUMBER SOFT WOOD 

I I GRILLAGE I 39-3360.0S I 192 I 6XS I 8l 0" I 120 

2 I GRILLAGE I 39-3360.0S I 422 I 6XS I 4~0" I 60 

STEEL HARDWARE BLACK 

3 1 DRIFT BOLT 143 1636.07-22 1 022 1 i 1 22" 1 2,75 

'lo I I I I, I I FlO 

ELEVATION 

GliB 

G 113 G 114 G 117 G 118 

QUANTITYI F B M PUANTlTyiFBM 
I 

QUANTITY I FB~ PUANTITYI F BM 

4 I 128 I 3 1 96 I 
12 I 192 10 1160 12 1 192 9 1144 

4 1 2 I 4 I 2 1 

4 1 DRIFT BOLT 143-1636.05-1 1 FlO 1 ! I 10" I 06 II 2S I II 16 I I 26 I I 14 I 



HIGHWAY 
ALL CLASSES 

SU PERSTRUCTU RE, 
TIMBER AND STEEL BRIDGE FLOORS 

STANDARD AND ALTERNATE NAILER ATTACHMENT, 
DECK AND TREAD CONSTRUCTION SHEET 128 

30d NAILS AT 1'-6" 
CIC ALTERNATELY TO--'"' ...... -.' 
AND BOTTOM EACH 2X6 

2X6 ON EDGE 

TWO 30d NAILS 
EACH CLIP 

4TH BOARD 

LAMINATED DECK, STEEL SPANS 

NOTES 

J 
)+ 

+ 

.' 
I 

.' 

f 6" I' 6" 1'6 11 
- - -

ELE ATION BOAR A. 

ELEVATION BOAR~ B 

l'Io 

9~ 1 1'-6 "1 1~6 ' 1 1~6" 1 

ELEVATION BOARD C 

8" ell fIJI ell e" all ell ell 

d NAILS AT 2'- O' CIC 
TOE NAIL 3001 NAILS EVERY 
THIRD BOARD TO ALTERNATE 
STRINGERS 

I I 

E EVA ION 

ELEVA ION 

= 

I 
-I'" 

--=:t 
t 

Be ARD x ~ = 
:=t 

BOARD Y 
f 

t 

COMPANION SHEETS 

BOLTS txa" AT 5'_0' C/C STAGGERED~\r------'\ ~ 

If--------! *----=~r I~- _;H.:.......!.....-~ { .t' 
COUNTERSINK '--iN PLAN --I ~ 

r-_.,..r::===~5:'-~0:' =====4t===~5~'-~0~"======;i,.LN--1AILER If -+oft ---1-r TOP OF STRINGER : ' 

ELEVATION 

TIMBER SPANS II; 13, AND 15- FOOT 4 5 
BILL OF MATERIAL 4 e 
HANDRAIL AND CURB DETAILS I 29 
WALKWAY FOR HIGHWAY BRIDGES 130 
GENERAL NOTES 154 
SYMBOLS 155 

------ ----- - - - - -- -- -- ----
, 

NAILER ATTACHMENT - ALTERNATE NO.2 

W ELDED CLIPS, 2X4~0'-4" AT 5'- O' C/C STAGGER~ I 
I I I 

/ NAILER 

t 

I P --1 -r--' <-, , -4 . ...lli. , --t=,= = = 
I 

~NAIL 30d PLAN 

LAMINATED DECK, TIMBER SPANS 
ELEVATION BOARD Z 

r--+:::::::::::::~5'- O~" =======+=====5::::::::'-O"========~t jlf 
l::~~ ___ T_O_P-+:F_S_T_R_IN_G_ER_" ____ ~~E~L::=V~A=T~IO~N--~~----------~--;l-J--___ l --- ~ 

NAILING DETAILS 
t . FILLET WELD 

ELEVATION 

WELDED CLIP DETAIL 

CURB 

ON STEEL SPANS, 

5001 NAILS AT 1'-1" ALTERNATE SPACES 
ON TIMBER SPANS. PATTERN SAME AS FOR STANDARD ill ~ 

2X6 ON EOGE~ 

2X4 ON EDGE, TREAD ~ n IT .n 'it Mr' " 
r'"' il TJ:. i n \ I. IT 
~ 

t8~ 

++ ++ 

~. 

N ' 

'X 

N. 

.~ ~ 
W 
11:. 
I-

~ . 

1,-
W- 1. '1J" W -4 J."j '-4 4.L-4 

ALTERNATE -LAMINATED 
TYPICAL PLAN 

. t·· '!. 
~. ,;..,; 
~ . . 

i' . . 

~ 

DECK 

NAILER ATTACHMENT - ALTERNAT E NO.1 

..... \ n n N n r1 r'l M r1 n nhn n n ' W W Ii'll \n. 
[

CURB \ [CURB ~'T- W. T1r CURB \ Tf:' 

~:+-~i~"--+' +:~I~,~,-2~O~T~'R~IE+A~D~P~L~AN~K±S+' ~1~3~'·~c~/c~,~,:--~,+I~,H.,~7'+'--'~" ~2,~,,1HDOU8LEr ~2~21 '" ----~:~,----~2~O~T~R~~'~.A~D ~P~L-A~N-KS-ni ~, 1~3"'-C-/-c---+~L---------,~~-~"~ 

~ 

~ 
::><81 

~ 

~ 

~ 
~~ 
~ 
~ 

~ 

~81 

-

, , , 
, 

I I 
, I 

, I I 
I. I 

, I , ' I " , ' , 
, I I, 

~~ , 
, , , ., 

I I 
1 , 1 

I I 
1·1 

'. 
F7 : 

I I 

1' 1 
, I 

I , 
, I 

I I 

I I 

~ 
~ .., 

~. 

~ 
, 

\ 
,I 1'1 

,,' 
, I 

, I 
I • 

I I 

~ , 

, \j. 
mi .: 
1' 1 : . : 

en 
I , ', I 1'1" ..J 

_I , [ ' 1--, 1"1--1, r ' l " I.IF1--'. r" ' :;j' 
ItII' "It Z 

'l.~. :--1.,,: , l",l" l 1"'-,' I-'l.; I ~' 

W C 
o ~, ~ 
~ II: . • 
en I-

.LL 
iT 

~. I / 1 : '1 Q ,P.LA~~S II~FOO~ : SPA,N ~ .g 
V DECK " " '\ 

h, i 3X 12< 12 ,P,LAf'iKS I~-FOOT SPAN, l'lsp~ ~ ABO T 

~ ,--:<-

, ~ !~ 
:.' i 1 lJ4,PLANKS Iq-FOQ;i;sp,,~ , 
,: Ih~"~~"WI'a~ SPi~E -4.. : 
I I 1' 1 I'W 1'1'1 1' , ' 
, , ' I 0 'I " 1,1,1 ~L:r---c: 

I , : : ' : : , 'ffi,I ' : ',: I I " ' I ill I': I.: :', : : I': F 
I ' ',' _4 ' ' 1'1'1' I' I I I I, , I I I ' " ' I 

~1~' :~:8F' ~'~" =-~" F: ~'~' :==~I.I±, ~IF"~~' ~' =='~' F=~'~'==~"~'~'~:F=*'*'~'~I F 
I I I I I I I I I I 1'1 I I I I 1'1'1 I I I I , ' , I I , 'I 
, . 1 I I 1 ' 1 I I I.' I I 1'1 I I 1·1 .1 r' 1.1 I I '.1 I I 

.!....: ..... 

~. 

1' 1 i:l; P.== . ~ ~ '~ 

I:: ':1 'Y' ~' :~~' ~ "-- -v -v- I:: ::1:1 j " 

F I:: ::1 i ,ll; . ~, r.=: 
,:1 ;:U r. , ~If l 

F F=======~::~I ========oFl~!!:1 ====l t(), ~ ~I~ ~p. ",E .. ' 

: 1: 1 DECK 4XI2 [, \B ~ , 
-" !hl'b" WIRE SlPIIKES 
F 

= 

= 

= 
1,1 

~ ' I 'I 
1,1' 

1'1 t I· , 
I " 1,1 

~YPICAL~AN 

r' 
~ " 

' I 
',I 

"I 
', I 

I ' 
1.1 

r', t I 
1· .1 "1 

FOR~TEEL S~S 

= 

r-- = 

~ 

= 

= 

o 
~ 
1= 

F 

F 

~ = 

= 
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HIGHWAY 
ALL CLASSES 

SUPERSTRUCTURE, 
TIMBER AND STEEL BRIDGES 

HANDRAIL AND CURB DETAILS, 
POST SPACING SHEET 129 

1 4 NAILS 20 d 
7 

~ I ~ DOUBLE 
HANDRA IL POST 
4-X 4-X 4' -0" M K ~54 

- i~- -----i:-=--:: :;-: ---,liL : :':: 6X 6X 3' 0" l 
It--'' -O'' I 1'-0" ~ MK 

3907 
I, 

I 
6'-6" 6'-6" J 1'-

--r5 S AN ro--' 
~ . 

0" 1'-0: 

4-
75 75 

l[iiiJ~ 
6 SPACES AT 6'-4", 38'-0" 1'- 0" 1'-0; I 6'-0" 6'-0· 

~_-+-~_-_-_-_-_-_-~_-_-_-'_~_:i!!.~~4~O'~S~R~'A~N_~~----"_-_-_-_-+~ -r:-- 20' SPAN--
f}'-d' _ .L(j' 

_ J 

,7Ig,~ 
75 75 75 

rl II II l 6=d~-~ biii~ 1 
II 8 SPACES AI 6'- 0", 48'-0" "-Q'~ ! 

50' SPAR 
~--;..------------!~~~!-..&~~~-------- 1:0" 

75 75 75 75 
L 

II II II If II II II II j~ F 
" 

I IJ 
I ~ d' 6~3" J 7 SPACES AT 6'-6" , 45'-6" I' 6'-3" " I ii' -0" 

60 SPAN J 
75 75 75 75 75 

y 

II II If Jr II II II II II lr j~ 
[ 

, 
1 

CONSTRUCTION WITH 
STEEL STRINGERS 

I 

t 
HANDRAIL AND 
CURB SPLICE 

t 

"f<-'-~< .---o- B 18 

--,--- /' r -;--;- CUR B 6 X 6 

352 

i¢X16B16 

00 0 ::~.~.I 

- SINGLE LANE DOUBLE LANE AT STRINGER SPLICE 
'-d' e 3" 9 SPACES AT 6'-2",55'-6" 6'-3" 

I 70 SPAN 
.La" CONSTRUCTION WITH TIMBER STRINGERS 

rJ ' ICdl II" II If'. II ' IWi II" II 1[' I~ 
'[ : ' 6 
~'-6" 5'-0" " 

1 fl' SPAN 75 75 75 

80'SPAN 
75 75 75 75 

y 

I r II II II II II II II II II II 
r' 

II II 
1=1 

I 
, , 

'-d 6'-6" I 12 SPACES AT 6'-3'" 75'-0 " i 6'-6" /1'-

90 SPAN I 

HANDRAIL POST SPACING FOR STEEL SPANS 

~ 
6" 5'-0" 5'- 0" '4'-6"..,£:f6 6' 

"1 --=--=--15' SPAN ~ 
~--- ---~--.. -'- - -

0" 

NOTE HANDRAIL LW.1BER LENGTHS SHOWN ARE FOR BILL OF MATERIALS ONLY, RANDOM LENGTHS MAY BE USED 

230 

1"-2" : 9': I ~9" IT 1'-2" ~ / 

STEEL-SPAN END DETAIL 

r 6 NAILS 20d 

'1 + <' I ' .1 
I • • • 

1'-2" I (e2" r~UR8 FILL 
1 6" 1 6X6X 3'0" MK 35 
rF-

t " ': I 11 'il :, 

" I ';' 
, 

' "I' .~: " ,.' 1 or '--
2 J1': //Ar /j , , IV"" 

-® 
'@' { @ • 1.. _ J . 

~ 
-@- ,'I/' 

Vi 
@ 
~ 

[J .~>\'\ : 
--I- ':;;, 

TIMBER-SPAN END DETAIL 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
ST EEL SPANS 
BI LL OF MATERIALS 
TIMBER SPANS 
BILL Of MATERIALS 

SHEET 
154 
155 

4,47,94 
5,6,48,49, 95,96 

2,45,92 
~,46,93 



SUPERSTRUCTURE HIGHWAY 
ALL CLASSES TIMBER AND STEEL BRIDGES 

WALKAWAY ADDITION, GENERAL VIEWS 
BILL OF MATERIALS SHEET 130 

4X4X4'-10" MK 363.;+--+-1 
o 
-' 
'" 

HOLD-DOWN R. MK PI 

SECTION WALKWAY 
TIMBER-STRINGER BRIDGE 

WASHERS 

{HOLES 

"0 
T -.., 

'-_T 
o 

4 X 4 X 4'-10" MK 363 -+---1 

SECTION WALKWAY 
STEEL-STRINGER BRIDGE 

4 BOLT fl(B"MK K7 
....-Tt---'ii'----i 

o 
-J 

END OF SPAN _I 

2X6 
'---

1'-0" J VARIES FOR DIFFERENT SPAN LENGTHS 
SEE SHEET 129 

I , 

I r NAIL 

~i ! : I ' 

----: 
, 

I '-----1 H 
~ ::>< --11 >< -'I >< >< >-1 

~~ -
- " 

r=-" 

ELEVATION OF WALKWAY 

2'-11" 
4'-0" 

r~ 
r---------------~ 5 

2X6 II , It 2X6 

2 BOLTS {'X5"MK BS 
f---~~~f 

i 

i 
! 
! 

»< 
~ 

- I> 

r=-

DETAILS OF HOLD-DOWN PLATE PI BRACE MK 376 5 BRACE MK 377 

BILLS Of' I'¥\lIRlAl.S FOR eN: WA~Y FOR 11- Il- NIl 1'-AXlT TlHIIER SPANS AHD R"lR IS-ill <IO-ImT EEL SPANS 

Io;\LKIIAY RlR BRID<i~ \/Il}i TIMeEl\ SlRINOERS 

It'~M SlAN I~"O" SP ..... 15' - 0" SPIW 15'-0" SPilt< 20'-0 11 sPAN 

ITEM D£s:RIPTICII SlOCK tUoIlER - SIZE LEIGTH ~~'T 00IlNT11Y FIt1 QlNlTITY ron f!.wrrITY FIlM :))\KTITY fllIoI OJIINTIT fIII1 
(IICI£5) I Q I~~ (fW()S 

I 

llMIfR SOfT WODO 

1 Rltrl< }9-JJ40.0~ 361 ~ X ij 2'-2' 1 2 6 6 3 9 ) 9 4 12 

2 IIlRACJ<ET 39-3228.06 J6a 1 )( 6 3' -6" 3 ~ 4 I. 6 )\ 6 21 B 78 , 1 HoII()RA I POST 39-JJ40. 04 363 4 X 4 4'-10 Z4 2 13 Z J , ) 0 3 ;n 2h 

4 IFl~ PLAHI( JI>-3228.06 364 ZX 6 "-O- Il 19 ~1 .J ~ 2.6 7Po Z6 78 J5 10~ 

5 I"""". 39-32~,O6 316 2X6 2'-1l" 11 • 12 4 J 18 

6 11!RIll'.£ }9-,nB06 ~77 7 )( 6 '-<>' " 6 24 8 32. 

7 I STl;I tGER 39-J 22B .06-1Q 15 2X6 1"4 1-0' 53 1 14 

.11. I .. TlUlO" .... J9-3218.06-12 H 2 x 6 12'-0' 45 1 12 2 2" 
• 1"""..-= ''>-'R8Q.O'" \6 7 , ~ ' -0 ' 60 I. 1 I. 

= ......... .,.RIllCl< 

..lO. I ..... ~ PLAT£ 7-78ij4 .03 
8 X • !lt' 64 1 2 3 3 " 

lDI..T ITH SOOAR£ IVT AKJ ~<;H£R 43-l375.0r-Q5 I» Jilt !f' .0 " " • • ,8 

12 B:t.T.3:AJARE HfA[) WITH ~ tt:ir II>IJ ~ 43-1325.0 TOB K7 ! 8' 0 .5 8 8 2. 11- I . 

n B:t.T Willi 3l..IAAE ...,T Na> 1\00 WI\SHERS 4J-Z325.05-1 610 t 10' 0 .7 16 10 au ZIf- 32 

". ""~ 4c6028. 3-2 lOd 0.04 All ,00 1< I. , ~. 

920303 0 - 50 - 30 

I 

I 

I 

t 
:::>< 

DECK 

CURB 

CUT CURB FILL FOR 
SIDEWALK BRACKET 

/~, 

CURB FILL AT END OF SPAN 

BLOCK 

COMPANION SHEETS 

GENERAL NOTES 
HANDRAIL AND CURB DETAILS 
SYMBOLS 

MK 75 

STRINGER 

MK 376 FOR TIMBER-STRINGER BRIDGE 
BRACE MK 377 FOR STEEL-STRINGER BRIDGE 

ASSEMBLED VIEW 

~_y RlR BRIDGE WITH STEEL STRINGERS 

30'-0 11 SP~ 'lO'-Q' 5PAN !SO' -0. SPA.H I!O'-o' ~"fI 70'-=1)' SPIlli 60'-0' Sl<W 9Q'-Q'SP ... 

CAJANTITY fBI1 I).IAKTITY FIt1 Q.lIWiITY Flt\ ~ITY FIt1 ()JIWTITY FIt1 c;lJANTITY f80I QJIUiTrN fB'4 

-

6 18 7 11 9 26 10 79 " " " 'IR ,. 
,. "' "0 l~ .. '" 7n ., 

" 0' tn ,no 

6 ,. 7 45 9 'l8 10 65 78 " lUI .. .. 
52- 56 69 1fJ7 81 , .. I OU ", ,7: ,," ,..,. 

Ju~ '" _,II,,, 

12- ij8 14 56 18 72 1fJ BO ,. •• ,. '04 '" 
. ,,.., 

J ,,>- " 56 , 7.l! 6 B" • '" 7 •• 
J 36 

,," 1 9 \0 " 13 IS 

12 14 18 Xl 2' 20 3O 

2~ 28 36 40 8 52 60 

'13 56 7) Pfl 0' 104 '''' 
2.3L r--- 304 "'" u .... "" oW< foBO -

SHEET 
154 

129 
155 

231 



HIGHWAY 
ALL CLASSES 

1: ~ ~ r-- 2~ 4X6X ix I~O" AI 

2~' 1 4tl 

2~ 4X6Xixl~2"A2 

• 

2l! 4X6 XiXI!...9" A4 

232 

14'-7" 

14'-10*11 

SUPERSTRUCTURE, 
STEEL SPANS 

(14 I 30) 

Pil 
2~AI- ~ 

STRINGER MK501 

STRINGER MK502 
STRINGER MK503 

1q!..10 1 11 

19'-10 ' " 

STRINGER MK504 
STRINGER MK505 

STRINGER MK510 
STRINGER MK 511 

~ 
-$ 

14t"l 

14'-7 11 

19'-7' 

, 
-

'" 
'" '", 

2i' 

MK502 
MK503 

RIVETED CONSTRUCTION, FABRICATION 
OF STRINGERS 501 TO 511, DIAPHRAGMS 527 AND 528 

~:c . • 
+ 

2 '" ..=J.. ~~"J 
- <t . 

HOLES FOR STRINGERS RESTING 
ON TIMBER ABUTMENTS ONLY 

SLOT !V<2y" 

A 1/ EXCEPT T1MRF~ ABUTMENT5 

1-1-" 2~" 

1 

lHt 
-.. 

"'--<11 :11 ...... 
I 2 " 7~1:'~ 

SHEET 131 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL SPAN 
BILL OF MATERIALS 

SHEET 
154-
155 

4,47, 94-
5,48,95 

4'-2' (12 t 207) !041<527 
4'-4" (12 t 20.7) MK528 

3'-6" !o4K527 
3~ 8" MK528 

21:" I~" 

-I 

tt~ 
MK527 
MK528 

-,. 

if
:"" 

, '" 
BOTTOM FLANGE 

TYPICAL FOR ALL BEAMS 
TWO HOLES ONLY EACH END 

COPE FLANGE FOJ DIAPHRAGM 
15 AN:> 20 FOOT PIAPHRAGM 
SPANS 

... =-

!o4K504 

..... 
,\2, .. 

2 ... " 2~" 

Ie 
:, 

j
~ 

- <t 
= 
= 

Ciic =-

MK510 
MK511 
MK51 
MK511 

, ,,., 
2y" 21:' 

I ... ~I= 

= 

..... =-= 

39~10t" [27 191) 
19'-7" 19~7" 

4i;" 4..!.." 
2'y" 2ft 2t· 2!-" 

I IT I 

r; r; ;:::: ~" : 1-':-
$- $ 1-:'2-

~ 
~2~4X6xix2'-0' A5 

~ 
-2~A5 2 ~A5--- : 

I-P-

~ ~ ~ I-P-

" : $- $- I-P-

~ : 1-:'2-

~ -$- I~ 
I~ 

2+" 14!"1 STRINGER MK50e 
141'1 2-i 

19'-IOt" , (211 59) MK506 

29~IOt " (21 I 59) MK 507 
~ ____________ ~~.-_____ 3~9~~~10~""_·~(~2~I~Ii6~3)~----------------------~M~K~5~09 

14'-7" 14'-7" MK507 
19~7 ' 19'-7" MK509 

4.!.." 4 .(. ' 

2!.1I 2t" 

I I 

;! ~ t-$-OMIT FOR MK 506 i:i 
N $-!--21!.4X6X.gXI'-6"A6 ~ 2l!A6 21!.A6 I-F-
~ ~ $- 1-:'2-

I"" -$ I-P-
~ 1£ 
~=F==================~==================~~~ 

21:
11

1 14~~ 14t"1 2t" 
...j STRINGER MK506 

STRINGER MK507 
STRINGER MK509 

2 
2t" 

1= 

~ 

=- -= 



HIGHWAY 
ALL CLASSES 

SUPERSTRUCTURE, 
STEEL SPANS 

5 IIGfhNATE SPACES AT 2':':"< j!()i" 
,,1 LA9 lit. 12 xix 2\...8" P 18 

" " 
" 

49' lOll' 
- '. 

R=31" 

"- 4' "-
r---.. 

1-'1'-

--

~' 

-, 
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FABRICATION DRAWING 

SECTION A-A 

SECTION A-A 

SHEET 138 

END VIEW 

END VIEW 

SHEET 
.154 

5,48, 95 
4.47. 94 

155 
131 
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HIGHWAY 
ALL CLASSES 

2 It; 
P I I---< 

2 f 14!,r 

21b 
P 21---0 

2i' 141,1 
-I 

I---

~ 
I 

21b 
p 31---0 

2 i " 

211 
P 4 

., 

\41'\ 
I 

41" 

41:." 

:.-..... 

~~. 14H 2 
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SUPERSTRUCTURE, 
STEEL SPANS 

WELDED CONSTRUCTION, FABRICATION OF STRINGERS 
501 W TO 511 W AND DIAPHRAGMS C3 AND C4 SHEET 139 

14'-10t:' (141 30) J MK50lW 

n .-~ r1Prf 'FILLE 

IJU WECO 

1 
'!...T 

L 
2 Ib 4X! x 1'- 0" P 1---../ \4tJ .21' 

4 til 

T 
BF 

2111 

STRINGER MK SOIW 

4~' 

~~m"""" uu .,eo BF 

14'-101" (16136) 

~ 
MK50 2W 

~ MK 203W 19'-lOi" (16136) 

1 
'!...T 

/ 
2 Rlt 4 )( 1 XI'- 2" P2---" 14i"1 12i ' 

STRINGER MK S02W, MK S03W 

14'-10 " liE! I 47) MK504W 

19'-10i;" ClB I 47) MK505W 

~' 

1 

'-f 
-

/: 
2 III 4X1X 1'-4" P3~ [ 4t] l2i" 

l=ml
""'''' uu .,eo BF 

I I 

STRINGER MK S04W, MK SQSW 

29'-10 .. " (24 .174) .. MK_S1QW 
39'-IOl" (2~_~ B7) . MK_511W 

14'-7' 14'-7 " <H: MK SlOW 
19'-7" 19'-7" 4to MKSIIW 

1 ":,.,\--:= 
' ''f r-
-'<: 

'. "~L-4 FILLET 
WELD SF 

/ / ~ 
21b P4--" 21b 4'~ x 1'-9" P4.---/ l4~J 2 t ' 

STRINGER MK SlOW, MK 511W 

HOLES FOR STRINGERS RESTING 
ON TIMBER ABUTMENTS ONLY 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

~- r--. HOLE.5 FOR ALL OTHE~ .sUPPORTS 4!-
I STEEL SPANS 

BILL OF MATERIALS 

SHEET 
154-
155 

4-,4-7,94-
5,4-9,96 lL __ _ _____ _ 

F========~* F[}'I rr-------- -

41·1 HOLES ~" 
71:."1 

SLOTS 1;"X2i" 14
u
: , 2t" 

TYPICAL BOTTOM FLANGE VIEW 
TwO HOLES ONLY EACH END 

_.iz£. 

C 3 3'-11 " :12 C 20.7) :I:FOR ~INGLE LANE 

C 4 :1: 4'-1 " 12 C 20.7) FOR OUBlE LANE 

A!o1~~ JI=====91 ] 
COPE FLANGE FOR 

i "FILLET WELD 

TYPICAL WELDED 
DIAPHRAGM CONNECTION 

15 AND 20 FOOT DETAILS OF DIAPHRAGM 
SPANS SINGLE AND DOUBLE LANE HIGHWAY 

2 lb 
P 5 1---0 

2 i " i 4l ,,1 

21b 
P 

2 

6 -

t' 

4 .i" 
4t 
4i 

-
14l"1 

19'-7' 19'-7" 

/ 
2111 PS---./ 2lb 4 X! II 2\...0' PS--" 

STRINGER MK 508W 

19'-IOi" (2 1 I S9) 
29'- loi' (2 1 1 59 ) 
39'-IOLJg I 163) 

19'-2" 
14'-7 • 14 '-7' 
19'-7' 19' 7' 

/ 

.1 
-~ ", 

/ 
l 4lj 

41" 
41" 
4t" 

~ I 
"--I 

/ 

: 

21 

MK 506 
MK 507 
MK 509 

W 
W 
W 
W 
W 
W 

MK...5.0..6 
MK 507' 
MK 509 

i" FILLET 
WELD SF 

:-k~ ''-:~~·FILLET 
WELD SF 

zit> P6----" 2 It. 4-1 x 1'-7' P 6 --" ls:L 2'" 4 1-- 9 (OMIT FOR MK 506W) 

STRINGER MK S06W, MK SOIW, MK S09W 



HIGHWAY 
ALL CLASSES 

WELDED CONSTRUCTION, SUPERSTRUCTURE, 
STEEL SPANS FABRICATION OF STRINGERS 512W AND 525W 

,', 00," , .. , ,,' '0"0" "" ,,' : ; 
I'.:-(iil ':nil 

H'"~~~~~~~~~--~4~~~~-~~~~~~~~~~":~t:;~:~~~~~~~~~~~~~~~~~~ t~~~~~--~~+~~~~~~1 ,~~=~~~~-~~-~+~ 
I F\... 7X i-x 2 '-0" P3:;=/ ~fii"CONTINUOUS FILLET WELD 

9'- lOt" (24187) 40'-0" (24187) 

24'-7" -D"2,7 I 24'- 7" 

GRIND BUTT WELDS 
FLUSH UNDER *'" '-'-"~ 3, " 
FLANGE SPLlCE~ , f 2 ru 9X"6"X 1-0 PI9 
PLATES -~ I ~ 

~ : _r- ,. "CONTINUOUS FILLET WELD 

="'~O!---4~E---.;F BUTT WELD SEE SHEET 155 

P20 

L pI8 

2 '-0" ? '-0" 

~~-===-=-~-===--=---=-

7"" 
,-I----HOLESji" 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
STEEL SPANS 
FABRICATION DRAWINGS 

2" X -+ "FILLET WELDS AT 
ABOUT 6 ' CIC BF 

P20 

SECTION OF 
WEB 

SHEET 140 

SHEET 
154 
155 

5 ;49,96 
4,47,94 

139 

: 40'-0" (3611821 I - 40'-0" :361 182-) -- I 9'-loi" (361182) 

I 

89'- 10' " 

2'- 6 " ?'-.::" 

FLANGE 
WELD 
LINES 

TOP OR 
BOTTOM 
FLANGE 

22'-1" 

~P15 PI5 

22'-6" ------ ---------------+ 
r-P 36 I 

.. , ... ' .... H 21b 4 xi x 2'- 6" PI5-__ --" 

GRIND BUTT WELDS 
FLUSH UNDER 
FLANGE SPLICE : 
PLATES : 

~P16 

3 '-9" 

: '--2R!12X~XI'-9"PI4 
I 

I :--k"CONTINUOUS 
: FILLET WELD 
I 

i:- BUTT WELD SEE SHEET 155 

'-P35 

1'-9~' 1'- 9~" 

22'-6" 
- --._- ---

f-p15 

______ lL 
------11-

u 

22'-1" 4 1" 
------------_____ 4--l--_~4 

,P36 

~6.u..u 
: ~2ru PI4 
I 

~I-PI5 

I 
I 
I 

'm-n-b=. 

'--PIG L p35 

TYPICAL INTERSECTION 

WEB AND FLANGE BUTT WELD 

2'Xt"FILLET WELDS 
AT ABOUT 6"C/C BF 

PIS PIS 
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HIGHWAY 
ALL CLASSES 

SUPERSTRUCTURE, 
STEEL SPANS 

WELDED CONSTRUCTION, 
FABRICATION OF STRINGERS S13W, S22W, ANI) S23W SHEET 141 

242 

40~0" (27I91) 19~IOt" (27191) 

2!.SP23\ 
F=====================9 

~"cONTINUOUS FILLET WELD"'. r-P 21 
'\ / 21L'4X XI~9" P23-------, 

F===========~~~~==~~ 
2 IU P23~ ~~UTT WELD 

GRIN D BUTT WELDS : !-21b9X~X 1~3" P22 
FLUSH UNDER FLANGE _ I 8 
SPLICE PLATES t"iQ I 

U-.".,..."", ..... _BUTT WELD 
I V SEE SHEET 155 

I 
'--P32 

I 

ISI-6" 20'-4" 

2"X,,"FILLET WELDS 
AT ABOUT 6" CIC BF 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

SHEET 
154 
155 
47 
49 

STEEL SPANS,15 TO 90 FOOT 
BILL OF MATERIALS 
FABRICATION DRAWING 140, 139 

1--__________________________ .~ ____ ._§9~IQL. __ . __ .. 
79~10+" 

. .. ______ . ___________ . __ ._~ ______ __+_...:.:t.4.:..:.K:....:5:..::2=2...:.:W'---

@END 

I 
4~ 22~1I" 
~ 19~7" 

29~10~" (36 11501 

~"CONTINUOUS FILLET WELD t"'-. ~IL IOXi-X5L4" P24 

21b 12X~XI' -9" PI4 .~ 

t "CONTINUOUS FILLET- I 
WELD : 

GRIND BUTT WELDS 
FLUSH UNDER FLANG,~, 
SPLICE PLATE -h 

P25 P31--" 

20'-9" 

I 
I 
I 

".-P24 

11----2It.<PI5 
(OMIT FOR MK 522) 

BUTT WELD SEE SHEET 155 

19'-3" 

40~0" (361150) 

40~0" (36 I 150) 

21L64X
3 X2~6" P15, 

F===============================~ 

V-21bP15 

MK 523W 

MK 522W 

MK523W 

PI5 

'",) 
--'-4~~ 

~~ MK 522 w.-t-
14~ MK 523W 

~'CONTINUOUS FILLET WELD 

L...j-+----if = =~ ~====1- ~~~==: _=:..:~~"'''''-'lll:Il:~=,.,f-~~.L.x.,,;;;; ..... -=IL-~,...~:~:~~,~~~:.::: --~----~ f----=+-~--------------=~~-----===~-~~=~~=-1 ?--=-----------------t---I'----'. SEE SHEET 139 

t"CONTINUOUS 
FILLET WELD HOLES ~" 

I~ 10" 

STRINGER MK 522W 
STRINGER MK 523W 

2" X*" FILLET WELDS 
AT ABOUT 6"C/C BF 

PI5 



HIGHWAY 
ALL CLASSES WELDED CONSTRUCTION, SUPERSTRUCTURE, 

STEEL SPANS FABRICATION OF STRINGERS S14W, SlSW, AND S16W SHEET 142 

2f ~ 

49'-IOf 

I' , 
L_~-=-====j ru ] 

ii"FILLET WELD "I 
---':'::~~~=-=-=--;-=-=,:","=-::-~-~-~-=-=-=-~-j ~-+~i f-+1 

it 9X!X 1'-8" P2B 

40l0" (33 I 125) 

24'-7" 

9'-IOt" (33 I 125) 
~. 

BUTT wtlD 
SEE SHEET I 55 

GRIND BUTT 
FLUSH UNDER F 

l\ 
SPLICE PLATES 

-P34 ~ '--2its 4xi X2!...0"PI0 
~ HOLES~" 

SEE SHEET 139 2'-5" 

n 

2''xfFILLET 40'-0" (30 I lOB) 
WEL~ATABOUT~,,,------~~~~~~~~~----------~~~~~~------~ 

6" CIC BF 24l7" 

-P33 

SEE SHEET 139 SEE SHEET 

I n 1n1 
~I= l#' I--===--~-" I==--~E - " =.=====~~ =.=-.=-....=-lrT="----

~~~~~~---~~1 ~ 
~~~==~1 t-~lC~;=~~r=~~~:t-~-~-I~l"t:~~D==J 

u 

it 9xix4l 10"P34 

STRINGER MK 516 W STRINGER 514 W 

It 9 xi n'-o" P26 

I· 
tt---~--=j 1 ======== 1 EE t=~~~~i~---~~===== == ====j t==----=----=-~---~~==~====-=----+-1 

29'-IOf (30 I lOB) 40!...Q" (30 I lOB) 

~~f~''' __ --------------------------+_~2~2~~I-''--~~----------------1_---~2=3~l4' -__ ~--------------_--~2~2~!...~11"---------------------_~4~ 
;--:-P26 

R.. 9XtX4'-d' P33 

GR IND BUTT WELDS 
FLUSH UNDER FLANGE 
SPLICE PLATES 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL SPANS 
BILL OF MATERIALS 
FABRICATION DRAWING 

2'xf FILLET WELDS 
AT ABOUT 6" CIC BF 

BU TT WELD --;::: F""" " 

SEE SHEET 155 \0' !-~ FILLET WELD 
21lsP10 --

'l'X£' FILLET WELDS 
AT ABOUT 6" C/C BF 

I ~ I II 

GRIND BUTT WELDS 1 ~2 Its 12 X 8 X 1-6 P 9 
FLUSH UNDLR FLANGE 1 

PIO 

SPLICE PLATES : 

~....-fo---r'cDl I 1 Ji" 

'---P27 SLOTS fu£.!--~ 7,[ 
2'" I=F~=:===I 
~ l-- ~~~4~.t X 2lQ" PIO 

1!...2 1'-2" SEE SHEET 139 _ .. ' 
! I 0" "IO" J 

I B 2"FILLET WELD - I il.,= 
~~t~---= F=---=== ~: ~ I t-~:-=-======~-=-~-j f~f-~1 E=~--+----=-~~=-~-~-=~--~j r--~~=-=-~--=-~~==-=-~~~=--~~ 

It. 9X I X 2-4" P27 ' =(\11 

SEE SHEET 139 

STRINGER MK 515 W 

SHEET 
154 
155 

4,47,94 
6,49,96 
140,139 

243 



HIGHWAY 
ALL CLASSES 

4*" 

2 1 .. 
::.L. 

HOLES -ff:" 
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4:01:" 

SU PERSTRUCTURE, 
STEEL SPANS , 

WELDED CONSTRUCTION, 
FABRICATION OF STRINGERS 520W AND 521W 

79'~IOi " 

39'-101" (331 125) -1 40~0" (33 1125) 

~ 111. ______ E=8--..Jn
L--- =,.. _____________ :~;i~~L:;~~~~------- --------11---- --IT-- ------------- -IT--;--- -------------

~ u :" -1\. CONTINUOUS FILLET WELD 

I.§:l)- R.. 9 X tx 3'-0· PII 

19~ 7" 19~ 3" / 20~ 9" 

1 

..... 2PIi P 10 

I 

I I 

2 PI1 P 10--- - -11 

j 

r-BUTT WELD 
~ SEE SHEET 155 

I 

: ~i" CONTINUOUS FILLET WELD 

: ~2~12X!XI'-6·P9 
I 

GRIND BUTT WELDS FLUSH 
UNDER FLANGE SPLICE PLATES ' 

P 29 

1'-4" 1 1'-4· 

1'- 0" S i" 1'-0" 

.J 

~_J1 ___ ~ __ 1l_1 
--11-- --- or 

U ~ 

19~7" 4;;\:" 

I 

SEE SHEET 139
1 

l- 2Pl! 4xix 2~0"PI0 

PIO-

I 

f. ~~~- t~~~----l F=--=--=----='--=.=---"'~---c~----~~~"'I --= __ ----::-~"--~""'lli"l¥.!,3''-~~="''''~:on=;:_-_-I ___ "c __ ON_T_I_N_U_OU,-"S_-=-FI_--,LL,---,E=T_--,W=E-=LcDc=--=.~ t~~-li-~~l ~~~d~ ::;1 
u u ~.L....--- :.l:>Li, ---.... FL 9XIX 2'-8" P29 u U I 

2r L2~ 
HOLES\i-,,--"-"---+l---1- STRINGER MK 520W iSLOTS-\i"X2i-" 

~ hj 
99' 10 ' " - I ~ 

40'- 0" (33 1132) _L 40'-0" (33 1132) I 9'_10~H (33 I 132) 

COMPANION SHEETS 

GENERAL NOTES 
BILL OF MATERIALS 
STEEL SPANS 
FABRICATION DRAW INGS 
SYMBOLS 

2" X a" FILLET WELDS 
AT ABOllT 6"C/C BF 

PIO 

BE '~ -~. ~Sf=E ~. + ,' - ". ~ ~===== =-=======-T---=-- I::--=--=-=-= =-=--=- -----=--===-r=----=-==--=- 1f=--=-- -=-=--=-iJ---=----: F-===-=-=----- --==-=---=-f-=---=~'-===-= =-ll-

T- P30 i" CONTINUOUSJ i£..I r R.. 9X~X3'-IO" P30 
FILLET WELD 

22'-1" 22~6" 22~6" 22!'-1" .J 4~" 

I I I 

t'" ,,~ 
1 1 ~BUTT WELD 1 SEE SHEET 155 

~ ........ 
: ~ f6" CONTINUOUS I 

2 P~ 4xix 2~0" PI PIO 2 P~ I 
~ 

-- _2Pl! P 10_ I FILLET WELD l:-
I 

_P9 2 ~ 12X~XI'-6" P9 -- I 
I I 
I I 
I I PIO 

T 
, 

;~ 'I,GRIND BUTT WELDS FLUSH 
1 I UNDER FLANGE SPLICE PLATES I :"" 

'" I 1 
"- P43 

P43 ,----------?'-o· ?I_ 0 11 139 1 J P8 SEE SHEE 
pe 9" 21-6" 9" 

11" 1111 

/ 
- j" CONTINUOUS 

e" 6" e" 

· t · It ~'~"~SE=E 
<J. : FILLET WELD 

~ I~:*- ~ n 

~fl-- -f~~ ~~ I 
c.= F'--- F:+.: ~ f"~~~~~ ~~---~~ ~~~~~~~~~ ~~""~---~~~-;:c~;:: ~---~- -~~~IT~-~-· 

-u 

.. 'i:-JT;,., 2~" pe FL 7Xz XI -10 pe~ - 4L.0TS ji"X2{" - P43 PL9XIX4'-O"P43. L ~"CONTINUOU; 
7' II FILLET WELD rIi: ~ STRINGER MK 521 W 

SHEET 143 

SHEET 
154 

6~9,96 
4,47,94 
140,139 

155 



HIGHWAY 
ALL CLASSES 

SUPERSTRUCTURE, 
STEEL SPANS 

WELDED CONSTRUCTION, 
FABRICATION OF STRINGERS 517W AND 526W 

SEE SHEET 139 

59'-IOi" 

R...9Xa X2-6 P39 16 CONTINUOUS FILLET WELD 

40 '-0· (33 I 125 ) 19'-10!" (33 I 125) 

l1!" 19'-7· 19'-,· 
-

20'-4" 4~ 
--

P39 - ~ 

i21b 4xiX2'-0" PIO 
GRIND BUTT WELDS FL SH 

_2~ "1 F--211P PIO UNGER FLANGE SPLICe ,......."""" ~ 21P!12 XiXI'-6" P9 

®ENO I PLATlS I p.' 
I 

r---~" CONTINUOUS I 
2~PI0- I FILLET WELD , 

!.t!, I 
SEE ~ 

I 
~BUTT WELD SEE SHEET 155 

tl:. '::~HOLES~" '1 SLOTS\i"XZ' ,,~ !--

~" 2'·0· 2'-0" !~ 

-~ -~ I 
I "l tl:': -

~* ~~~= t~.;~~~~~==~~~~=~~~=~~ F--~~=~~==~~~~ =~=~--==~-----====~ ~~::=~~t~-=~~= , " =========== F====~H ~ 
u~ U ! ~ 

,_ II ,~ "--- .. R... 9XIX4 0 P7 i CONTINUOUS FILLET WELD 

STRINGER MK 517 W 

89'-10~" 

1'_011 II-a" 

'_I r-+~ ,- R... 6xtxZ'-0"P40 P40 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL SPANS 
BILL OF MATERIALS 
FABRICATION DRAWING 

III PIO 

2"Xt" FILLET WELDS 
AT ABOUT 6" C/C BF 

II It CD, .~ - II II ± ,.~ ~ 
n ED}! . '"1<,'-; ~ "St ~~ Jil Ft===== ========~== =====----(:-T~----~::========l===-=--=- ==~=- ==================::z=;::================)ra ---t " 

!"CONTINUOUS FILLET WELD..! 

40'-0" ( 36 I 230) 40'-0" (36 I 230) 9'-lOt " (36 I 230) 

4 ' 22'- 1" 22'-6" 22'-6" 22"1" 

,r- 2 A1 P40 ,r- 2 RJ P40 

I I r-BUTT WELD I---BUTT WELD SEE SHEET 155 
t---2P~ 4X~ X2'-6"PI5 i"CONTINUOUS r"""t=t: SEE SHEET 155 ..L.... 

IPL PI5 
, : __ 2Pl!12X!XI '-9" PI4 

I I 2"xt" FILLET t 
. 2 PI} PI5- FILLET WELD--.-; : - 2 Pl! PI5 :,' ;..--21¥ PI4 

, 2PI1 P15----': I : 2P1l P~-:-'" WELD AT ABOUT , Ii ' 6" CIC BF 
SEE SHEET 139- -+- =.-J,--2 R! 3xkx 1'-0" P41 2 .... P411 ______ ~ GRIND BUTT WELDS FLUSH '-- Sf I ~I ..L n! . ~ UNDER FLANGE SPLICE PLATES ' 

~===~ f.;~9!!!!!!!~~~~~!5========p==~ F=====~!!!!!!!!!~~~~~~~~====:::::::::::===~ I====I~SHEE 
ztj ~HOLES 12" 2ils P42- 2'-0" 2'- 0" 21t.s P42 SLOTS l2"xzt·~ - .,-1.. 
~ _ ,. P4Z-----. f----"----- '6 _ ~ 

*:== f~=~~=~=+~1t ~t :~t::: ~~~~~~=~~~=~~= }==~~=l~=~~~~~=~=~==:~=~======~~======J F==:~· :..,.~~-, "',:,,-,-~; 
. , - , '" '''''''i:l~\l_ ._ . _L r 1£ . '"" '- , . ~. 

R... BXIX4'-0" P42 P41 6" '" ! "CONTINUOUS FILLET WELD P42 P41 

STRINGER MK 526 W 

SHEET 144 

IPL PI5 

SHEET 
154 
155 

4,47,94 
6,49,96 
140,139 

245 



HIGHWAY 
ALL CLASSES 

SUPERSTRUCTURE, 
STEEL SPANS 

WELDED CONSTRUCTION, 
FABRICATION OF STRINGERS S18W, S19W, AND S24W 

~ ~ ~~~==-=-=--=----=~=~~~~- f=~======-------~-------====+-=~~~~lf======~l 
-&-"CONTINUOUS FILLET WELD ' 

401
- II 

40'-0· 
__ ":'-..J,1K 519~ 

_______ ~ .MK. ~18 w 
~_---,2,,-,2,"-'-..!.1 ,-1" ___ -+ ____ -,--.,,-________ --t-__ __ 2.",3'...:- 4"-" _______ --:---::-____________ -+-_ ____ 22': 11" _ _ ______ .al: J.IIL519 '1"--
fn.!_--------+------'2~OL'-~4~"-----__ j---+ ___________ ___ 1!.28'_'--'6L" ___________ _ --+ _ _____ -'-Q:~ _ 3I: MK 518 VC 

1" 

& "CONTINUOUS 

r 
2 fts P 10 FOR FILLET WELD 
MK 519W ONLY 

GRIND BUTT WELDS 
FLUSH UNDER FLANGE~""f"T"" 
SPLICE PLATES -= 

P 38 I 

11----2Ils PIO FOR 
MK 518W ONLY 

1 

,., '''X2'-0'' PlO 1 
2fts Plo~ W 21l."12XtXIL6"P9 

r--

Ptc=+===H=0=L=ES=;b-1~5=9" F,P~4~3E~~~;:;;;;;~~~~~~~E~P88===:======1 I" !i" 

PIO 

10 ft 7XtX ILIO" P8 SLOTS 2l X'6'----7'" ,c-, t---i 

'--_____ -.., f-------d--~4i.=F~~~!lEli~~~~!I:-!!!-""~f.=-=----------~-:-':-~-:-:-1N __ ~_:_U:_'_. --:-I:~'F:----====--=~-----~~~-==~ ===--=~--{ f----------~ _ .... _'~=--1. 
Ii-"CONTINUOUS 
WELD 

STRINGER MK 519W 
STRINGER MK 518 W 

39'-10'\;" (36 I 182) 40'-0" (36 I 182) 
~----------------------~~~~~~~L-------------------------~--_------------------~~~~~~----------------------------~, 
4{-" 19'-7" 20'-9" _____ 1~!': 3:c." ___________ ___t- - --J.i19'-'--'-7-" - ----_l_"'4.! 

®END 

~2 I.- PI5 2ft- P15-

r- P24 

- -'=--BUTT WELD 
SEE SHEET 155 

21t' 12"X~"XIL9" PI4-~ 
_ 2ft' PI5 

f.!'CONTINUOUS FILLET WELD _ : 

GRIND BUTT WELDS 
FLUSH UNDER FLANGE = ~I 
SPLICE PLATES -'" 

r--

I 
I , 
I 
I 

..-=--BUTT WELD 

-2 Il' PI5 2 Il' 
4X~ X t-6" P 15~ 

SLOTS 2~"x-li"'--H 2!." 
71-" - ~ -

SHEET 145 
COMPANION SHEETS 

GENERAL NOTES 
BILL OF MATERIALS 
STEEL SPANS 
FABRICATION DRAWING 
SYMBOLS 

4- - 2"X{" FILLET WELDS 
AT ABOUT 6" C/C BF 

PIO 

SHEET 
i54 

6,49,96 
4,47,94 
140,139 

155 

2"X i" FILLET 
WELDS AT 
ABOUT 6" C/c 6F 

PI5 PI5 

}---- ,------j 
" .. E SHEET 139 
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HIGHWAY 
ALL CLASSES 

4 X 8 

4 X8 

FRAMED TIMBER TOWERS, 
TIMBER AND STEEL SPANS 

I X 20" E 20 

2 BOLTS I X 20" 
E20 

BOLT 
EI6 

BOLT 
E 20 

2 SCABS 3 X 10 X -2'-0" 
MK 308 ' 

10 X 10 

2 BOLTS I X 20"E20 DETAIL 3 

lOX 10------....j 

DETAIL 4 

10 X 10 

920303 0 - 50 - 32 

10 X 10 

2 BOL TS 
I XI8" EI8 

2 BOLTS 
I X18"E18 

DETAIL 5 
DETAIL 6 

CONSTRUCTION DETAILS, 
BRACING CONNECTIONS 

3 DRIFT 

SHEET 146 
COMPANION SHEETS 

TIMBER TOWERS FOR TIMBER SPANS 
BILLS OF MATERIAL 
GENERAL NOTES 
SYMBOLS 

10 X 10 

I BOLT I X 16"E16 4)(8 

SHEET 
7 ,!l0,97 
8,51,98 

154 

15~ 

10 X 10 

I BOLT IX 20" E20 
DETAIL 2 

DETAIL I 

A.lD.. .lD.. .lD.. 

I " .. .. " I 10 .. .. " d 
" 

II q 
" ': " " 
" " " " " " " " 
" " " 

I I , 
" " " I " 
, : ~ " I " " :' 

== == 

7 ' 4" 7" 7" 4" 7" 

S I X 20"E20 h I ~ l OX 10 

\ 'I , + , , 
I 

2SC ABS 4 X 10 X 3'-0" M K.305 ---'" :f 
DETAIL 7 DETAIL 8 
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2BOL TS 

4X8 

DETAIL 9 

PETAIL 14 

248 

FRAMED TIMBER TOWERS, 
STEEL AND TIMBER SPANS 

OXIO 

DETAIL 13 

OXIO 

BRACE CUT IF INTERFERES WITH FOOTING 

DETAIL 15 

2 BOLTS 

10XIO 

10XI0 

CONSTRUCTION DETAILS, 
BRACING CONNECTIONS 

BOLT 

SCAB 4 X 10 X 2'-0" 

DETAIL \I 

I II I 

!+~D20 
I II I 

I ' : . 

SOAB 3X IOX2'-O"MK 308 

10~10 

DETAIL 16 

COMPANION SHEETS 

CAl' 
10XI0 

TIMBER TOWERS FOR TIMBER SPANS 
BILL OF MATERIALS 
CONNECTIONS 
CONNECTIONS 
GENERAL NOTES 
SYMBOLS 

/I 
IXIO EIO 

DETAIL 12 

2 BOLTS IXI6"EI6--~ 

DETAIL 17 

SHEET 147 

4X8 

SHEET 
7,50,97 
8,51,98 

147 
148 
154 
155 
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FRAMED TIMBER TOWERS, 
TIMBER AND STEEL SPANS 

12 
8~ ~1·O'-lIi:1 

~ __ ~~4_X_8 __ ~f~ ____ ~~1 _______ ~_-_-_-~-~1 
153A 

0'-11 

10 '_0" 

Mr 
~rL_--____ --111---""---_---+ 

-< 
.t 
<II 

'" 
~ 
! 
= 

IL 

• ... 
1\1 

= 
CI 
I 

264-A 1'-11 

264-F 

13'_1 00 

COLUMN ?64A 
COLUMN 264F 

2 DRIFT BOLTS 

iX 20" 020 

264-B 

264-G 

C) 
.t .t 
00 co 
"I III 

= = 
<II 

I I -- = 

DETAIL 18 

~tl 

~i 

LJ~ 
T f 

It 
t:! 

cD C) 
.t .t 
10 10 

'" '" ::,.. 
10 ~ 
I 

<II 
I 

= 

0 x 
~ 

I I &..-- __ J :".0 

COLUMN 264B 
COLUMN 264G 

I X 16" Ell! 

IOXIO 

IX20'E20 

n 

CONSTRUCTION DETAILS, 
BRACING CONNECTIONS, COLUMN DIMENSIONS SHEET 148 

, , 

2 DRIFT BOLTS 

i X 20' 020 

, . , 
', . ~~.....-- , IOXIO ,--... , , , 

4- BOLTS 

DETAIL 19 

II 

12 

co 
I 

-

00 

U= __ NCO. 

t T 

I 

~ 
10 

~ ~- I -,.. 

Q 
X 
~ 

--

COLUMN 2640 

II .....--

COMPANION SHEETS 

TIMBER TOWER FOR TIMBER SPANS 
BILL OF MATERIALS 
GENERAL NOTES 
SYMBOLS 

• -1-.,.... <~,,-r4- B 0 L T S I X 16 E 16 .....-".-1"":'-

4X8 

4 DRIFT BOLTS----H.o-W 

i X 20' 020 

DETAIL 20 

II n 

--t 

Q 
X 
o 

r--

CO 
I 

-

COLUMN 2640 

SHEET 
7, 50. ~7 
8,51, ~8 

IS4 
155 
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FRAMED TIMBER TOWERS, 
STEEL AND TIMBER SPANS 

BLOCKING FOR STEEL AND TIMBER STRINGERS, 
DIMENSIONS 

TYPICAL SPAN L 

STEEL STRINGER 
SEE TABLE 

TOWER SPAN 15~0" 

STEEL STRI NGER 

1===='7=::::::z:==::3.L:::::::::::J--, SINGLE-LANE CLASS 50 2~ 5r 
FOR 15' AND 20' SPANS ONLY, 
ADD ONE CORBEL MIDWAY BETWEEN 
EACH PAIR OF DOUBLE CORBELS 

1"'.,....-----,.,.....,/ DOUBLE-LANE CLASS 50 2"7f' 
DOUBLE-LANE CLASS 25 2'3 l' 

TIMBER SPAN 
11 ' ,13; AND IS' 

TOP OF TREAD 

TIMBER STRINGER ';l 6)( 16 ' 

I BOLT Q r IN EACH"], ::;) 
r-"'--''''I'''''!;:.L.::..C"""O...,RB~L SEE TAB~S 1 

1.+.---+....j!,.---..-hI1-...-

VARIABLE BLOCKING 

SEE TABLES FOR DIMENSIONS U, V, AND Y 

LONGITUDINAL ELEVATION SHOWING JUNCTION 
OF TIMBER-AND STEEL-STRINGER SPANS ON TOWER 

COMPANION SHEETS 
GENERAL NOTES 
SYMBOLS 
STEEL SPANS 15' TO 90' 

SHEET 149 

TI~~~ET~E:;~~ MATERIALS, 

SHEET 
154 
155 

4,47,94 

9, 52,99 

10,53,100 
TIMBER TOWER FOR 

STEEL SPANS 

TABLE A SINGLE-LANE CLASS 50 TABLE B DOUBLE-LANE CLASS 50 TABLE C DOUBLE - LANE CLASS 25 
TYPICAL STEEL DIMENSIONS TYPICAL STEEL 
SPAN L STRINGER U Y V BOLT Q SPAN L STRI NGER U 

15' 16136 3'-5~ " 0'-0" O'·7~ " 22" 15' IS147 3" 7r 
20' ISI47 3'.71" 0"2" 0'· 9 ~" 24" 20' 21 I 59 3"IOf 

30' 24I74 4'.1 ~· O'·S" 1":3 ~" 30" 30' 24I74 4'.l l " 

40' 24IS7 4'·2 - 0'. 8~0I ,'.4 11 30" 40' 27191 4"4~" 
50' 301 lOS 4'-7!" )' .. 2" 1"9~" 36" 50' 33 I 125 4"10 ~" 

60' 33I125 4"IO ij' 1'-5 ~' 2'·o k" 40" 60' 331132 4'-11" 

70' 33I132 4'- 11" I~ 5~" 2'·1 " 40" 70' 361150 5'" It" 
SO' 361 ISO- SI"l r' I'· a" 2" 3~ " 42" 80' 361182 5'''2l '' 
90' 36IIS2 51 .. 2 ~" II .. e!· 2"4~ " 42" 90' 36 1230 5" 1! " 

250 

DIMENSIONS 
Y V 

0'-0" 0'·9~" 
0'-3" 1'-01" 

0'- 6" I '· 31" 

0'- 9" 1"6r 
,' .. 3~" 2 ~ 0 ~" 

1'- 3 ~" 2'-1 " 
1' .. 6 11 2'-3l" 

1' '' 6 ~'' 2'''4f' 
1'- 6" 2" 3 f 

TYPICAL STEEL DIMENSIONS 
BOLT Q SPAN L STRINGER U Y 

24" 15' 14130 3'-31" 0'''0'' 
28" 20' 16I36 3'-51" o'-t' 
30" 30' 21 I 59 3" IOf 0 '·7" 

34" 40' 21163 3"IO r 0"7ij' 
40" 50' 24187 4'-2 11 o"lof 

40" 60' 27I91 4~4r I '. I" 

42" 70 ' 301108 4" 71 " 1'·4" 

42" 80' 33I125 4"10ij" 1'-7;\" 

42" 90' 331132 4"11 " ""7.i" 

WHEN LAMINATED FLOOR IS USED IN PLACE OF STANDARD FLOOR, 
ADD ONE INCH TO DIMENSIONS U AND V GIVEN IN TABLES A, BAND C 

V 

0'-5 f' 
0~7~" 

I'· o r 

I"or' 
11 

.. 4" 

I '-6 ~" 

1'·9 i" 

2"0 ~" 
2'''1'' 

BOLT Q 

20" 
22" 

28" 

28" 
30" 

34" 

36" 
40· 

40" 
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6" 

8906 
8912 

PILE BENTS AND PIERS, 
STEEL SPANS 

6" 

MK 8906 

MK 8912 

MK 8918 
MK 8919 

2i'Jr$= 21' 

~ 1: 

ex> 

~ 

RIVETED CONSTRUCTION, FABRICATION OF 
CAP BEAMS, CORBELS, BRACING, AND CONNECTIONS SHEET 150 

2~g' 21' -1:" 
~==1t=T-

~~ Q to-

3" 3" t ~F 16<01 58 X O'-IOt" ~ 
MK 8921 

COMPANION SHEETS 
GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS AND PIERS 
ST"EEL PI LE BENTS AND PIERS 
STEEL PILE BENTS AND PIERS 

~ It" 1'-3" 11-' 

154 
155 
33 
78 

118 

12 
-rOF 161 58XO'-8i" 

I " 'or 
MK 8922 

3'-11~' 
(16158 X 3'~'-1~1"~) - ---I 

1'-31-" 1'-4' 1'-3-1t" 

21J 4 3x;ix I'-d AI 
COPE 

J&IlL~E2:1!:4:=~3 X~_ ;i~X:I:'-d~A:1 ~" FLANGES 

MK 8901 
MK 8907 

-+-J~-+--+ =,., 
-

MK 8911 

q" 4'-4" 

2 ~ 4X3X;tXI '-0" AI 

14'-6" (15 C 33_9 X 14'-6") 

2'-2" 2'-:t 

IS*,: 4 '\:"sti' wFfi ~~' I I I 

:' "' '" oct 

2t"- 27'~ 2-t~ 2t!'... 
1-1-2-r 1--2t" . ... 

1--2t'" - ~", :.. - 1-2. 

MK 8904 

'" ' 

MK 8902 
MK 8908 

MK 8909 

4'-4" 9" 

'", ftffi' ':~-
;.-, 
'", 

:,.;, 
= 

2t:'.. . -~1---2t" 

MK 8905 

21§ 4X3X~XI '- 3"A2 

/ 
I L A2 

f 4 '-~ 

-= I F 

~! 
II ~"'f 
I 

"'I I 

e p 
Ji'- t-if t-- I-!" 2 _ 2 

MK 8926 

MK 8903 

2 I§ 4X3X!l;XI'-3" A3 

11'-2-k" (21 I 59XII'-2") 

4' -6" 2'-2l!:" 
I L A3 

l ':'",_ 
c; ' i:" .. '", 

~rr 1<> 
i<> - '" 
1<> 

- - & 

. ., 
2 ~ ".~ 2~_~ If~ l.. 2t" 

1-2f ' 4 - :.. 1--2~" - 1--21-" 

MK 8915 

12 

3'-0'· 21 I 59 X 2'-111" 

2 ~ 4X3 X;tX 1'-3" A2 

MK 8913 

--

~ 6t" 4t' 6f' 

MK 8920 
ItIB xix 1'-7" 

MK PI 

= ~'J$r 

JJ?t'" 2. :", =.0 

3" _ 1:_ 

3" -,., -rOF 16 I 58 X 0'-6" 

MK 8923 

4'-0" 

\ 
\ . -4:. I>\\J. 

It 9t Xh4'-0"tMK 8927 

MK 8927 

I L A2 

2 I§ 4 X3X!l;X 1'-3" A3 

MK 8914 
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STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

3" G" 
I 
1 

~ 
~ 

9" 

13" e" 
13' G-

~. 

I 

252 

r 
I 

9'-2"(l· OF A 12 X IZ 153) 
G'-IO·(-tOFA 12X12153) MK9002 

~ r ~ ~ ~r 
I 1 1 1 1 

5 SPACES AT I'-Z-.S'-IO· MK9002 

2'-9 .. -

1'-9t" 

7 SPACES AT 1'-2".8'-2" 

HALF BEAM MK 9002 

HALF BEAM MK 9008 

8'-G" (12 X12153) 
G'-6" 112 X 12153) 

I' .. .si u 2'-9*" 

p-si" 1'-9~1I 

==-=--=- ,= =-~ '-= -=-=-.=-=~ ~~ 

sl- 61" S~ .. Gi" S!" ei" 5~" 

MK9008 

6" 3" 

1 

MK9008 

MK 9010 MK9009 MK9011 
MK 9003 MK 9004 MK 9005 

6" 3" MK 9010,MK9009.MK9011 

6" 3" MK 9003 MK 9004 MK 9005 

f-~ 

H LES MK 003 AND MK 9009 ONLY 

BEAMMK 9003 
BEAMMK 9004 
BEAM MK 9005 

I HOLES MK 9005 AND 9011 ONLY 

BEAM MK 9009 
BEAM MK 9010 
BEAM MK 9011 

BOLTED CONSTRUCTION, 
FABRICATION OF GRILLAGE BEAMS SHEET 152 

~ , 
~ 

GO 

= I 
. .., 

~ FLANGE VIEW WEB VIEW 

BRACE MK 9030 

I 

;;, 

Go 

~ 
a .., 

..; .. 
(\I 

1--N 

COMPANION SHE ETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS ISS 
STEEL GRILLAGES,BOLTED 41 
STEEL GRILLAGES, BOLTED G7 
STEEL GRILLAGES,BOLTED 125 

I' -II" 
(21159) I .., co 

i ~' 
i 
x: 

II:: ~ 
~ 

~ ~ i') . 1 .... 
r:' ~ 

co (\I 

II '-=-x !i 
~ II ~ 

~ FLANGE VIEW WEB VIEW 

BRACE MK 9031 SEPARATOR MK 9013 
SEPARATOR MK 9016 

6'-10"(21159) MK 9001 
9'- 2'~ZI159) MK9007 

2'-10" 11 .'11 2'·10" MK9001 
41-0 11 1'-2" 4'-0· MK 9007 

-- I=-~ =-=- ~--------~ 

TOP FLANCE 

3 11 6 11 -2 1 5" 6" -21 5" 6" 3" MK 9001 
3" 6" 3 1-7" 6" 31-7 II 6" 3" 

,..r... ~ 
,3" 2 SPACES AT 1'-i'=Z'-4 1'-811 Z SPACES AT 1'-2·=2' .... ·' 3 
3" 3 SPACE S AT 1'-2"=3'-6" 11 ... 8" 3 SAt.CES AT 1'-2".3L~ 

SECTION SHOWING BOTTOM FLANGE 

BEAM MK 9001 
BEAM MK 9007 

3" 

MK9007 

MK9001 
MK9007 
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PILE BENTS AND PIERS, 
STEEL SPANS 

BUTT~ 

-1I-i" 
I 

1 
CUT PILE AS SHOWN 

-

-
TO RECEIVE CAP AND BUTT 
WELD AS SHOWN IN DETAIL .. A 4'- 6" 

DETAIL SHOWING CONNECTION 
OF PILE CAP TO PILE 

I" 
2~ 

-I 
I 

4'- 6 " 

WELDED CONSTRUCTION, 
FABRICATION OF CAP BEAM, CORBELS, BEARING PLATES 

I I I 

T l 
-

i , , 
/ P7 ~ 

4'_6" 4'- 6" I 
23'-2;;t"'(21159) 

MK 7043 

It.15XfXI'-7" 

BEARING PLATE P3 

.. ' - 6" 4 1 -6" 

I'-II~" MK 7023 

-N 

3'-11"(21159) 

I" 
l. 3X X 0 - 4iS P7 ~ICD LIN 

I I N _Jl 
- - -

1 1 t '{ ! ~2 , ~ I,. 

~j j -

1 1~*~ 4'-6" 4'_6" 

4a ~ 

P7 

I -

If . 
1'- .. " ,.,..,. 

It" N 

l.IOXi XI '-7" 

BEARING PLATE P4 

24 '.J'~ , 

I 
4'_6" 9" 

4'- 6" 

t 
1 

4'-6" 

f 

r 

. - - . 
I I· 

MK 7033 MK7044 r 

2~f-+H-~~ ____ -+~~~ _____ 24_1"~~~~ ___ 2_f~H+~2~_"_'~_8 

PART ASSEMBLED VIEW 
OF STEEL PLE PER 

9" .. '- 4" .. '- .. " 
1 .. '-6"(151:33 .9) 

MK 7001 

.. ' - 4" 9" 

MK 7003 

COMPANION SHEETS 

I" 2f 

," 2f 

GE NERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 

,'-II 

MK 7004 

,'-II '" 

MK 7034 

SHEET 151 

154 
155 

35,78,118 

.3. .t' l. 3X.XO'-4,6 P7 

• 
4'-6" .. '-6" 3 

4'- .. " 

253 
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... 
2'-10" 
4'-0" 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

~'-2" 'OF12X12153) 
6'-10" I OF 12XI2153 

HALF BEAM MK 9014 
HALF BEAM MK 9018 

9'- 2"(2IIS9) 
I' - 2" 

1 1'-2" J 

MK9018 
t.4K9014 

t.4K9012 
t.4K9017 

2'-10" t.4K9012 
4'-0 " t.4K9017 

t-.r--==-=-=~=~ .T. ~~~~-=-'--~-~~-=--- ~~ 

3" 6" 
3" 6" 3'-7" 

~ 

a. . 
f') 

i1I.c.. 
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TOP FLA"'~J; 

6" 
6" 

.. 

BEAM MK 9012 
BEAM MK 9017 

2'·5" 6" 3" t.4K 90i2 
31-7" 6" 3" t.4K 9017 

ENDVIEW 

WELDED CONSTRUCTION, 
FABRICATION OF GRILLAGE BEAMS 

I 
c<l TOP VIEW 

~ 
II) 

(5 
~ 01 
2 lC: 

:::E 

~ ~' -~ 

SHEET 153 
COMPANION SHEETS 

SHEET 
GENERAL NOTES 154 
SYMBOLS I S5 
STEEL GRILLAGES, WELDED 42 
STEEL GRILLAGES,WELDED 88 
STEEL GRILLAGES,WELDED '26 

~ 

c<l I , II ~ 
1 

I: ;;, 10 
-r ..., 
~ 
~o 
X~ 
Nt- <0 '¥cn , 
ot-
2 ::J 
NU 

FLANGE VIEW WE8 VIEW 

!:~' 

SEPARATOR MK 9013 
SEPARATOR MK 9016 

~ 

a. 
I 1'-2" "I(PIECE OF 21159) 

1 rr r- Dr~ I P, 

':,: 
BRACE MK 9033 BRACE MK 9034 
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PREFERRED ALTERNATE 

BOLT PATTERN FOR TIMBER BRACING SPLICES 

2"MAXIMUM 

PREFERRED ALTERNATE 

BRACING CONNECTION TO TIMBER PILES 

920303 0 -' 50 - 33 

STEEL FABRICATION WITH RIVETS AND BOLTS 

All rivets are 1'a-inch diameter_ Structural ribbed 1'a-inch 
bolts may be substituted for. any 1's-inch rivet. The rivet length 
R in inches is shown on fabrication drawings for all riveted 
connections. Table XLIV shows corresponding lengths of struc
tural ribbed bolts substituted for rivets. 

All holes in steel are 15/ 16-inch diameter unless otherwise 
shown on drawings. 

The distance from any hole to sheared edge is 1 % inches 
unless otherwise shown on the drawings. This end distance 
is used in marking hole centers not otherwise dimensioned . 

The minimum distance from center of any hole to edge of 
steel is 114 inches for 15/ 16-inch holes. 

The minimum d istance between centers of 15/ 16-inch 
holes is 3 inches. 

All holes in steel may be drilled full size. If necessa ry to 
obtain accurate fit, 15/ 16-inch holes may be subdrilled to 
13i l6-inch diameter and reamed to 15/ 16-inch size with 
taper bridge reamer. 

All holes must be clean, with even edges, cylindrical , and 
perpendicular to the steel surface. 

The location of all open holes for field connections should 
be within 1/ 32 inch of the position shown on drawings. 

Reaming is done after the steel members are positioned 
in correct alignment with the steel surfaces held in close 
contact. 

Temporary field connections made before riveting or bait
ing must have at least half of the holes filled with driftpins 
or machine bolts. 

Slatted holes shown in the bottom flanges of stringers and 
in bearing plates, and 1-9/ 16-inch holes in steel-tower-column 
base plates for 1'a-inch or I -inch anchor bolt are flame-cut . 

Machine bolts may be used instead of structural ribbed 
bolts as anchor bolts between steel grillages and steel tower 
columns. 

WELDING 

Welds are 14-inch fillet welds unless otherwise indicated. 
Welds 5/ 16 inch and smaller may be made with a single 

pass of the electrode. Welds over 5/ 16 inch are made in 
two or more passes, each depositing an approximately equal 
volume of weld . 

Butt welds between steel edges not over 14 inch thick may 
be deposited between square-cut edges. Edges of steel from 
til" to '/16 inch thick are beveled for butt welding on one side 
at an angle of 60' to the metal surface. Edges of metal over 
~'inch thick are beveled for butt welding on both sides at 
an angle of 60' to the metal surface. 

Steel edges to be welded may be flame-cut and beveled 
and are cleaned to remove mill scale, corrosion, and other 
fore ign matter within % inch ~f the edge. 

TIMBER 

Timber may be furnished rough, sawn to full dimension, 
or dressed dimension. The nominal size is shown on the 
drawings. 

Holes for driftbolts and machine bolts are bored the same 
diameter as the bolt. 

Threaded bolts used for timber connections are steel ma
chine bolts threaded with American standard coarse threads 
(NCTS-formerly USS thread) class 2 fit, finished black with 
square nuts. , Two standard round iron or steel washers must 
be provided with each machine bolt. 

For I -inch bolts, diameter 2V2 inches, thickness 5/ 32 
inch, stack number 43-9215.5-100. 

For 'A-inch bolts, diameter 2 inches, thickness Va inch, 
stock number 43-9215.5·07. 

For 16-inch baits, diameter 1 % inches, th ickness 3/ 32 
inch, stack number 43-9215.5-05. 

The minimum distance from the center of any bolt to edge 
of timber is one and one-half t imes the diameter of the bolt. 

The minimum distance from the center of any bolt to end 
of timber is seven times the diameter of the bolt. 

Standard methods of bolting scabs at timber bracing splices 
a re show n on sketches on this sheet. Standard methods of 
connecting braces to timber piles are shown in sketches on 
this sheet. 

MISCELLANEOUS 

All I-beams are w ide-flange sections, no American-standard 
I-beams being used in the designs in this manual. Plates and 
channels with skew cuts are cut from long lengths to save 
cutting work and material. 

Open holes are shown in bearing plates and beams of cap 
bea m at top of steel towers. These can nections are made 
after erection so the beams may be spread to enter over the 
tower columns. 

Steel stringers are so placed on supports that slotted holes 
in the stringers are all at one end of the span. Expansion 
ends and fixed ends alternate. 

Steel-stringer splices are designed an the basi 6 of actual 
moments and shear at the point of splice. Location of splices 
should be changed only on direction of officers experienced 
in design. 

Driftbolts without heads may be used where plain drift
bolts are indicated to a void counterboring for heads to obtain 
unobstructed timber surface. 

Stock numbers show n in bills of materials are those con
tained in Engineer Supply Catalog issued March, 1944. The 
stock number subdecimal indicating length of timber, or size 
of plate, has been omitted for pieces which may be cut from 
random length timber or from different sizes of plates. Items 
for which no stock number is given were not class IV material 
at the time these drawings were prepared. 

The quantities listed in bills of materials are net require
ments for finished structures; they include no allowance for 
waste or loss. 

Fabrication drawings for steel stringers show total lengths 
of individual stringer sections. No deduction is shown for 
clearance between ends of sections at splices. 

At riveted splices, clearance between ends of stringers 
should not exceed % inch. Stringer sections, except 40-foot 
lengths, are listed in the bills of materials V2 inch shorter than 
shown on fabrication drawings, providing plus Y2 inch cutting 
tolerance without trimming. 

At welded splices, clearance between ends of stringers 
should not exceed Ya inch. Stringer sections are listed in the 
bills of materials the same length a s shown on fabrication 
drawings, providing minus Va inch cutting tolerance without 
trimming . If 40-foat stringer sections are not of exact length, 
dimensions of adjacent sections must be adjusted accordingly. 

Bills of materials for timber piers for highway steel spans 
include anchor bolts for attaching uniform-depth spans. Only 
one-half the listed quantity of anchor bolts is used for each 
span where steel and timber spans or steel stringers of dif
ferent depths meet on one pier. Timber blocking and anchor 
bolts for steel stringers of d ifferent depths are .ho"," on sheets 
3q 74, and 114 showing supplemental materials for highway 
piers and Dilled on sheet 203 for railway piers. 

Riprap is shown on drawings of foundation piles with con
crete pedestals or steel frames. See text for information and 
directions as to use of riprup. 

Fabrication drawings for highway steel stringers show four 
holes in the bottom flange at each end of the stringer. How
ever, only two holes are needed at each end. 

The holes are 2% inches from the end on stringers resting 
on timber abutments. 

Holes are 7 14 inches from the end on beams resting an 
any other support. 

COMPANION SHEET 

SYMBOLS 
SHEET 

155 

Sheets 20, 63, 103, and 192 show fabricated shims for steel 
stringers of nonuniform depth. When these shims are re
quired, holes must be provided for bait. conne<fing them to 
steel-stringer bottom flanges unless welded connections are 
used . 

BEARING PLATES, BLOCKING, AND SHIMS 

No bearing plates are used under timber stringers or under 
steel stringers on steel pile abutments. Bearing plates on steel 
towers are detailed and listed with other tower material. 

Bearing plates on steel pile bents and piers are detailed 
and listed with other bent and pier materials. 

Bearing plates under steel stringers an timber towers, 
timber pile piers, timber abutments, and concrete abutments 
are listed on the same sheets as tow er, pier, or abutment rna· 
terials, and are detailed on sheet 132 for highway and on 
sheet 178 for railway bridges. 

Blocking under bearing plates supporting steel stringers of 
nonuniform-depth spans on timber towers is dimensioned 
and listed on sheets listing supplemental tower materials. 
Sheet 9 Class 50, single-lane 
Sheet 52 Class 50, double-lane 
Sheet 99 Class 25, double-lane 
Sheet 178 Railway 

Blocking under bearing plates supporting stringers of non
uniform-depth spans on timber pile piers is dimensioned on 
pier drawings. Bills of materials must be prepared in the 
field , except for blocking under 15-foot standard ra ilway 
spans between braced p iers which is listed with other pier 
materials. 

Shims under steel stringers of nonuniform-depth spans on 
steel towers, bents, and piers are detailed and listed on , 
Sheet 20 Class 50, single-lane 
Sheet 63 Class 50, double-lane 
Sheet 103 Class 25, double-lane 
Sheet 192 Railway 

ANCHOR BOLTS 

Anchor driftbolts for timber stringers are shown and listed 
with superstructure materials. 

Anchor bolts for steel stringers are shown and listed with 
substructure materials, 

On steel towers, on drawings of shims for support of 
maximum depth spans. 

On abutments, and for un iform-depth steel-stringer spans 
on timber towers, timber pile piers, and steel pile bents 
and piers, on drawings w ith abutment, tower, and 
pier material. 

On steel pile bents and piers, for nonuniform-depth steel
stringer spans, on drawings of shims for support of 
nonuniform-depth spans. 

Anchor bolts for support of nonuniform-depth steel-stringer 
spans on timber towers and timber pile piers are dimensioned 
on drawings showing supplemental tower materials and block
ing on piers, but are not listed. Bills of materials for these 
anchor bolts must be prepared in the field; the anchor bait, 
which are not used but are listed in bills of materials an the .. 
drawings may be deducted. 
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SYMBOLS USED FOR DRAWINGS 
AND BILLS OF MATERIALS 

I OR b STRUCTURAL STEEL BEAM OR BEAMS 
L OR ~ ANGLE OR ANGLES 

C OR ~ STRUCTURAL STEEL CHANNEL OR CH ANNELS 

.L OR 1> STRUCTURAL STEEL TEE OR TEES 

~ OR ~ STRUCTURAL STEEL PLATE OR PLATES 

~ BOLT THREADS 

¢ ROUND ROD, BOLT,ETC 

o SQUARE ROD ,ETC 

$ BOLT, NUT, AND WASHERS IN TIMBER 

-+-+ DRIFT BOLT 

~ HOOK BOLT,NUT, AND WASHER 

4- FABRICATION RIVET OR RIBBED BOLT 

+ OPEN HOLE , FIELD BOLT, OR FIELD RIVET 

MK IDENTIFIES MARK NUMBER ON DRAWING 

X BY, (2 X4), 2"BY4" 

It. CENTERLINE 

BF BOTH FACES 

NF NEAR FACE 

FF FAR FACE 

R RIVET LENGTH 

t t SECTION REFERENCE 0- -----0 ARROWS INDICATE DIRECTION OF SIGHT 

qp BREAK LINES (DOES NOT AFFECT DIMENSION SHOWN) 

I .DIMENSION. i 

METHODS OF INDICATION 
OF STRUCTURAL SHAPES 

12 I 35 X 11'-0" 

L 3X4 X;tX 4'-0" 

2 I§ 4 X 3 X ft X 4'-0" 

12 C 25 X 10'-0" 
OR TWO 12 ~ 25 X 10'-0" 

-

STANDARD SYMBOLS 

3 '- 0" 

11-" ..... ' 

:Jo> . 
N 

0:: 

'" '" II 
6 <;J °4 

llll 

4 '" " 
CRUSHED 

ROCK 

SILT 

WATER 

SLOPE 2 TO I . 

SAND 

DUMPED 
ROCK 

NATURAL 
EARTH 

STEEL I BEAM DRAWING 
9 '-l lt" (24 r 74) MK 2510 

7'-0" 

~ 0"" ~!"l 

I , 
+ 

2 ~ 3 X 4 X;t X 1'-9" AI ... 

POSITION OF ANGLES INDICATED BY 
LISTING LE!3 SHOWN FIRST 

SKEW CUTS 

ROCK SECTION 

5'" 
~::LI= 

00
0 

w\O 
0 - ' I ct.:" I 
00'" I 
\O~ 1--------

4" -=--it 

INDICATES BEVEL OF 
!--____ =--___ ...f.l.-'./ CUT IN INCHES PER FOOT 

STEEL 

STEEL 
LARGE SECTION SMALL SECTION 

~AXIMUM 

TIMBER DRAWINGS 

TIMBER CONNECTION DETAIL 
(DETAIL SHOWN BY 

NUMBER ON DETAIL SHEET ) 

WOOD SYMBOLS 

WOOD SECTION WOOD 
END VIEW 

TYPES OF WELDS 

SYMBOL FOR 

*" 
&mwtb 

In-- t" F ILI_ET JU WELD BF 
WELD DIMENSIONS 

FILLET WELD 

PLUG WELD BEAD WELD 

® DENOTES FIELD WELD 
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157 General views and bill of materials 

INDEX DRAWING 

174 General views and bill of materials for refuge bay and walkway 
154 General notes 
155 Structural symbols 

SET NUMBER RR-2 

STEEL SPANS 
(1 5 to 50 feet long) 

15B General views of 15- and 45-foot spans; assembly diagrams for riveted con-
struction 

159 General views of 50-foot span 
160 Bill of materials, structural steel for riveted construction 
161 Bill of materials, structural steel for welded construction, lumber, and deck 

hardware 
162 Riveted construction, fabrication of lateral braces 
163 Riveted construction, fabrication of stringers 401, 402, 403, and 420, and of 

diaphragms 
164 Riveted construction, fabrication of stringers 404, 405, 406, and 407 
165 Riveted construction, fabrication of stringers 408, 409, 410, and 411 
166 Riveted construction , fabrication of stringers 412, 413, 418, and 41 ~ 
167 Riveted construction , fabrication of stringers 414, 415, 416, and 417 
168 Welded construction , assembly d iagrams and fabrication of lateral bruces 
169 Welded CI>nstruction, fabrication of stringers 401W, 402W, 403W,. and 

420W, and of diaphragms 
170 Welded construction, fabrication of stringers 404W, 405W, 406W, and 407W 
171 Welded construction , fabrication of stringers 408W, 409W, 410W, and 411W 
172 Welded construction , fabricat;on of stringers 412W, 413W, 414W, and 415W 
173 Welded construction , fabrication of stringers 416W, 417W, 418W, and 419W 
174 General views and bill of materials for refuge bay ond walkway 
154 General notes 
155 Structural symbols 

SET NUMBER RR-3 

TIMBER TOWERS FOR TIMBER SPANS 
(15 to 76 feet high) 

175 General views 
176 Bill of materials 
181 Deta ils of bracing connections 
182 Details of bracing connections 
183 Details of bracing connections and of columns; column dimensions 
154 General notes 
155 Structural symbols 

177 
178 
179 
180 
181 
182 
183 
154 
155 

184 
185 

SET NUMBER RR-4 

TIMBER TOWERS FOR STEEL SPANS 
(15 to 76 feet high) 

Details of connection of spans to towers 
Details and "ill of materials for conection of spans to towers 
General views 
Bill of materials 
Details of bracing connections 
Details of bracing connections 
Details of bracing connections and of columns; column dimensions 
General notes 
Structural symbols 

SET NUMBER RR-5 

STEEL TOWERS FOR STEEL SPANS 
(15 -to 77 feet high) 

_ General views of 69- to 77-foot towers 
General views of 15- and 67-foot towers 

SHEET 
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154 
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154 
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197 
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154 
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202 
203 
154 
155 

204 
205 
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Bill of materials common to all towers 
Bill of materials which vary with tower height 
Riveted construction, fabrication of cap beam, strut, and pin 
Riveted construction, fabrication of columns 
Riveted construction , fabrication of columns and struts 
Fabricotion of rod bracing 
Details and bill of materials for shims under stringers of d ifferent depths; super
structure anchor bolts 
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Welded construction with welded angle bracing, cap beams and column splices 
welded in fabrication and erection 
Generol notes 
Structural symbols 

NOTE, When welded construction is used in accordance w ith sheets 226 
or 227, bills of materials on sheets 186 and 187, and fobrication 
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When sheet 227 is used sheet 191 does not apply. 

SET NUMBER RR-6 

TIMBER ABUTMENTS FOR TIMBER SPANS 

General views of pile abutments; bill of materials for pile and grillage abut
ments 
General views of grillage abutments 
General notes 
Structural symbols 

SET NUMBER RR-7 

ABUTMENTS FOR STEEL SPANS 

General views of timber pile abutments 
Bill of materials for timber abutments; general views of timber grillage abut
ments 
General views of steel pile abutments 
Fabrication details and bill of materials for steel pile abutments 
General views and bill of materials for concrete abutments 
General notes 
Structural symbols 

SET NUMBER RR-8 

TIMBER PILE BENTS FOR TIMBER SPANS 
(1 to 28 feet high) 

General views 
Additional views and bill of materials 
Genera I notes 
Structural symbols 

SET NUMBER RR-9 

TIMBER PILE PIERS FOR STEEL SPANS 
(1 to 11 feet high) 

General views 
Bill of materials 
General notes 
Structural symbols 

SET NUMBER RR-l0 

STEEL PILE BENTS AND PIERS FOR STEEL SPANS 
(1 to 20 feet high) 

Riveted construction , general views of bents 
Riveted construction, general views of piers 
Riveted construction, fabrication of cap beams, corbels, and bracing connec
tions 
Riveted construction, bill of materials 
Welded construction , bill of materials 

SHEET 

209 
210 
211 

154 
155 

212 
213 
154 
155 

214 
154 
155 

215 
216 
184 
185 
154 
155 

217 
184 
185 
154 
155 

218 

219 
220 

221 
222 
184 
185 
154 
155 

223 
224 
225 
154 
155 

Welded construction, general views of bents 
Welded construction, general views of piers 
Welded construction , fabrication of cap beams, corbels, and bracing connec
tions 
General notes 
Structural symbols 

SET NUMBER RR-ll 

TIMBER SILL AND PILE FOUNDATIONS FOR TIMBER TOWERS 

General views and bill of materials 
General views 
General notes 
Structural symbols 

SET NUMBER RR-12 

CONCRETE PEDESTALS FOR TIMBER TOWERS 

General views and bill of materials 
General notes 
Structural symbols 

SET NUMBER RR-13 

CONCRETE PEDESTALS FOR STEEL TOWERS 

General views and bill of materials for pedestals on timber piles 
General views and bill of materials for pedestals on ground and on steel piles 
General views of 69- to 77-foot towers 
General views of 15- to 67-foot towers 
General notes 
Structural symbols 

. SET NUMBER RR-14 

STEEL FRAME ON STEEL PILE FOUNDATIONS FOR STEEL TOWERS 

General views and bi ll of materials 
General views of 69- to 77-foot towers 
General views of 15- to 67-foot towers 
General notes 
Structural symbols 

SET NUMBER RR-15 

STEEL GRILLAGE FOUNDATIONS FOR STEEL TOWERS 

Bolted construction: general views and bill of materials for grillages 5101 and 
5102 
Bolted construction: general views and bill of materials for grillage S103 
Welded construction , general views and bill of materials for grillage 5103 (5101 
and S102 are similar) _ 
Bolted construction, fabrication 
Welded construction: fabrication 
Genera I views of 69- to 77 -foot towers 
General views of 15- to 67-foot towers 
Genera I notes 
Structural symbols 

SET NUMBER RR-16 

TIMBER GRILLAGE FOUNDATIONS FOR TIMBER TOWERS 

General views 
Additional views and bill of materials 
Additional views 
Genera I notes 
Structural symbols 
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II 00 

12 DR IfT BOLT 

13 DO 

I . WIRE SP IKE 
15 WIRE NAi l 

SU PERSTRUCTU RE, 
12-, 14-, 16-FOOT TIMBER SPANS CONSTRUCTION, GENERAL VIEWS BILL OF MATERIALS SHEET 157 

STRINGERS 

ADZ AS NECESSARY 
FOR UNIFORM DEPTH 

NAIL EACH CLEAT TO 3XI0 
WITH FOUR 50 d NAILS AND 
CLINCH NAILS ON UNDERSIDE 

TIE-SPACING TIMBER 

UNIT 

12' SPAN 

~ITY STrCK i'AAK S IZE L£/GTH NEIGHT F. B. M. - (ltCI£S) (/WtlS) 

5JA 6X18 16 ' 0· 5.0 
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B OF MAHRIAlS FOR ON£ RIV£T£O STEEL STRINGER SPAN 

SPAN LENGTH I 15' 20' I 25' 
SIZE 

IC=lll()J'lNTITY LINE OESCR I PTiON STOCK NO MARK ( INCHES) LENGTH Flt4 ()J'lNTITY Flt4 ()J'lNTITY 

STRUCTURAL STEEL 

STRINGER '8-2900.38-23 ~ 38 I 230 
I 

110'-0" 9186 • 00 412 
3 00 48-2900 . 36-23 ~ 36 1 230 11'-10" 11'3 , 00 422 
5 00 ~ 36 1 182 )9'-10 1/2' 7256 
6 60 410 
7 00 ~ • 00 48-t900 . )6-15 ~ ,6 I 150 40'·0' 5991 
9 00 r-m-10 00 

11 DO f---'!ll-
12 00 48-2900 . 36-15 I :~~ . )6 I 150 9' - 10" 1'96 

00 
~ u DC 

15 00 '8-2900.36-15 ~ '6 1 150 JIj'-1O 1/2' 5222 
18 00 '08 
17 DO '8-2900 . H-lJ2 ~ Bl lJ2 29' ¥l 112' 39Q' 
18 00 '06 

.0 DO 48-2900 .3-108 ~ '0 I 108 24'-lO 1/2' '2686 1 
20 DC '0' 1 
2 00 ~ 19'-10 112' 

1 
48-2900.27-091 27 I 91 1808 1 22 00 '02 

ZJ 00 '8-2900.21-oH ~ 21 I 63 29'-1O 112' 1882-
24 00 419 

23 00 48-29QO.21-063 ~ 21 1 63 'l" 10 1/2' 937 • 
28 00 1 
27 1''''' . A1'FAAl RRa'" 48-)790 . 12-21 ~ 12 [ ZO.7 5'-3 7/ 16 110 
28 00 
29 00 48-3790 . 1-15 c-W- 10 [ 15 . 3 7'-11 1/2' 122 
'0 00 606 

J 00 48-)790.1-15 ~ 10 [ 15. , 7'-11 1/" 122 
JZ 00 811 

" 00 48-3790.1-15 ~ 10 [ 15. S 7' -U ' 121 1 2 ,. 00 602 

" 00 48-3790.1-15 605 10 [ 15 . 3 7'-67/W 118 
38 00 48-3790.1 15 

50, 
10 [ 

H 00 -m- 15 . , 7'-S' 117 

'8 DO 
48-3790.1-15 ~ 10 [ 7'~ 1/8' 

39 00 
15 . , 115 601 2 2 

10 DIAPHRAGM 48-3790 . 18-43 ,,, ~M 18 [ '2 . 7 6'-.' 27(; 2 2 3 
4: 00 48-J790. 8-4) 816 18 [ 42 . 7 J'~ ,/" 138 
42 00 48-3790. 8-4J 617 18 42.7 2'-6' 107 
I. "1'I •• £W'A ~ 
II no ~L 6UX'/8 2'-10' ., 00 
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'7 00 
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" 00 
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63 00 47-7844.04 P' l' X J/8 2'-6' '2 
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2 "" 
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- ----- ~ -.-
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BI L OF MATERIALS FOR ONE SPAN WITH IIELOEO STEEL DETAILS 

SPAN LENGTH 1" 20 ' 

SI ZE 
(ENGTH ::~ LINE OESCR I PT I ON STOCK NO MARK (INCHES) c;lJANTl rY fD1 Q.lANTiTY 

<PaHlS) 

LUMBER, SOFT WOOD 

TIE 39-9352.68-08' 372 6 X 8 8'-6· 128 II 15 270 
, 

20 
2 TI £ SP."'R 39-39'2.1 123 3 X 10 ro'-ol 94 II 3 75 I 4 , CLf~T '9-'880.06 371 2 X 6 0 ' -10' , " 28 2' I '8 I 

DECK, HARDWARE 

4 =E:O~~DW~~ H13 '/4 1'-1' 2.1 10 14 , '"nAr "PI'" U-U880H-07 H '/16 0'-1' 0.1' 20 26 

6 1.14 I" 42-6028 3-2 20d OI_Q' 0.032 84 114 

STEEL, STRUCTURAL 

7 STRINGER I :g~ 40'-0' 9200 
8 00 48-2900. '6-2' '6 1 230 4 '-10 2 1121 
9 DC ~ "0'-0' 9200 

4S-2900. '6-23 '6 I 230 10 00 U'W 4'-10 1/2 1121 
11 00 ~ J9'-l0 I/Z" '6 I 182 72'7 12 DO 41111 
13 00 ~ ..0'-0' '000 
14 00 ~ 9'-10 2' 14S1 
15 DO r-!illlL 40'-0' 6000 

16 DO ~ 9'-10 112' USl 
7 DO 48-2900. '6-15 ~ '6 I 1'0 .0 1 -0' 6000 

18 DO ~ 9'-10 112' 11181 
19 DO ~ 40 ' -0' 6000 
2~ DO ~ 9'- 0 ", 4S1 
2 ' DO ~ JII'-J) 1/Z" '222 
2: 00 408W 

2l DO 48-2900.33-132 ~ 
" I 

132 29'-10 1/Z" 394' 
H DO 406W 

25 DO 48-2900.3-10S ~ 30 I lOS 211'-10 1/2' 2686 
26 00 404W 
27 DO 48-2900.27-091 ~ 27 I 91 19'-10 1/2' 1808 1 
28 DO 402W 1 
29 DO ~ 29'-lD 1/2' 1882 
)0 DO ~ 21 J 6' 48-2900. 21-06' 
31 DO ~ 1.'-10 1/Z" 9'7 
)2 DO 401W 1 

" TOP ATERAl BRACtS 48-3790. 12-21 ~ 12 [: 20.7 4'-9' 98 
'4 DO U5W 
H DO 48-)790.1-15 ~ 1r~1 1/2' 117 1 1 
36 DO '32W 1 
J7 DO 48-3790.1-15 ~ 7'-1 5/8' 109 1 
38 DO 4'111 10 C 15. } ,-
" DC ~ 
40 DO 4S-3790.1-15 ~ 7'-0 1/S' 107 
4 DO 4HW 

42 DIAPHRAGM 411-}790. 111-41 
lJ.21 w'+2.2W 

18 C 42.7 
6'-0 1/2' H8 2 2 

_11.3 DO ~ 2'-11 4' 126 
~. DO 47-78'4.05 42}W PL 13 liS X 112 2'-8' 60 
45 TOP LATERAL BRACE PLATES 47-7U4.04 P21W 10 X '/8 1'-5' 18 
46 DO 47-7844.04 P1W 9 X 3/8 Q'-9' Y,,' 9 6 8 
17 STI ... rW[A Plan" .,-7U4.06 ~ , 1/2 X 5/8 2'-10- " 48 DO PUW 

I' DO 
47-7"4.06 ~ 5 1/2 X 5/8 Z'-i) }/8' 33 

50 DO P16W , DO 
47-7811A1.0~ ~ 5 1/2 X 5/8 2'-7 1/2' n 

U DO PlOW 

'1 DO 47-7844.C).6 
!I DO ~ P W 

, 1/2 X '/8 2'-/1 3/8' 28 

" DO 
'47-7"4.06 ~ , 1/2 X '/8 Z'-l 1/2' 2' 

4 
56 DO PSW • 
'7 DO 

17-7844.06 ~ 5 1/2 X 5/8 1'-7 3/4' 19 4 
58 DO PJW 4 

•• DO '7-7U •• 05 Pl'W , 1/2 X ' 2 2'-8 1 2' 
60 DO 47-7844.05 P18W 5 1/2 X 1/2 2'-7· 24 
6 DO 47-78U.05 Pl2W 5 1/2 X 1/2 2'-6- 23 

-.d2. DO 47-78U. 05 P9W , 1/2 X 1/2 2'-2- 20 
6) DO 47-7844.0'1. P28W 21 X 3/8 1'-9- .7 
H FLANGE SPLICE PLlTE 41-784. 07 P2'W 10 X 3 • }'-o- 77 

..n DO 47-7844. 05 P2QW 10 X lIz 2'-6- 41 

66 DO 47-78". 07 P27W 12 X 3/4 ,'-6- 107 

67 DO 47-7S44 04 P26W 12 X 3/8 2'-0- Jl 

68 wte SPLICE PLATE 47-18U.04 P2'W 18 X }/8 1'-9 1 40 

69 i WELD 1 NG EL[CTRlO£ .6-3772.2-7 3/16 13 LB 16 LB 
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2" 3D' 

fD1 
c;lJ

AlfTl1 fD1 c;lJANTITY 

360 If 25 450 " 30 
100 II , 125 II 6 

'2 If 48 40 II 58 

16 20 

'4 40 

144 lH 

1 
1 
1 

-,- 3 
1 2 

2 1 

, } 

10 12 

4 

• • 
4 

2 

2 

20 LB 2' LB 

WELDED CONSTRUCTION, STEEL, 
DECK AND HARDWARE BILL OF MATERIALS 

3D' SPECIAL ", 40' 4" 50' 

fD1 c;lJANTI TY fD1 c;lJANTI Fit4 c;lJlWI'lTY Fit4 puoolTY fD1 c;lJANTITY fD1 LINE 

'40 " 3D 540 " " 630 " 40 720 " 45 810 " '0 900 " t 

150 II 6 150 II 7 175 II 8 200 II 9 22' II 10 2'0 II 2 

48 II '8 118 II 68 57 II 7B I 6' II 88 I 73 II 98 I 82 II , 

20 24 26 3D 34 4 

40 46 "4 60 66 5 

174 204 2H 264 294 6 

1 7 

1 9 
0 

1 1 
1 12 

lJ 
1 4 
1 15 
1 16 
1 7 
1 18 
1 19 
1 20 

1 21 
1 22 

H 
24 
25 
26 
27 
28 

1 29 
1 30 

) 

)2 
5 " 6 34 

3 4 
1 2 3 36 
2 , 
2 2 1 }8 

-4-

3 40 

2 .' 3 } } 4 '2 
4 43 

8 44 
22 45 

12 U 16 18 46 

4 • 4 .7 

• • 12 .S 
4 .9 

• 50 
'1 
'2 
53 ,. 
" 56 
,7 

'8 
2 2 12 59 

4 60 
61 

62 

4 6} 
q 64 
4 65 

2 66 

2 67 

8 68 

25 LB 27 LB 29 LB 
" LB 

84 LB 69 
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-'Ii 

602 7'-11" (101: 15.3) 

5 S'-9{ 

S02 S 7'-1i\" 

5 S'-7-i 

.02 S S'-IOf 

-- -
I.. ... 4 SPACF"S AT 2* 

/J 
- - -- -- -- -

~,.f' 
2 

606 

_5f 
S06 Sf 

~ 
S06 sf 

/ Jr 
/./ r J 
:£.L --

TOP LATERAL BRACE MK 601 
TOP LATERAL BRACE MK 602 

7'-1I~ (101: 15.3) 

S'-I'1 

7~lti 

6'-9~ 

S'-I0-t 

-- . 
-4 SPACES AT 2 

- - - -- --
:~2" 

SII 

611 

611 

I 

3'" 

:5 

5 

6 

,\,\ 
y 

-

TOP LATERAL BRACE MK 605 
TOP LATERAL BRACE MK 606 

7~llf (101: 15.3) 

s'-a-!t 

S~II..r 
4 

s'-a* 

6'-IOi" 

- - -- "'"' -
~ 

- - - - --. ~l !..IN !.. N 

TOP LATERAL BRACE MK 610 
TOP LATERAL BRACE MK 611 

SOl 

3· SOl 

t 3-t 

5~ SOl 

S~' 

--- -
7*-11: 

2 

S05 

~TI S05 

3ii·l 

5:f S05 

s[ 

-
J! '/ 

LL 

2~ I· 
'"2 

SIO 

ali SIO 
a~' 

IS 

15ji' SIO 

lsi 

I 

\."\\ 

- -
,~,. 2 

f- o 
sn4 

ar 

604 aW 

5~ 
604 S*· 

1L 

ilL 
lIZ. 

'f" ,*2" 

S09 

3" 

sn9 .. 3~· 

5) 

S09 sf 

" \\. \" 

1"% 1-
2 

SI3 

613 "r,-3Jt 

613 6~ 

\~ 
0", "\ 

\\. 
~~ 

RIVETED CONSTRUCTION, 
FABRICATION OF LATERAL BRACES 

7' a" ( - 101: 15.3 

7~lIf (101: 15.3) 

s'- a-/-k 

S'-lit 

s'-ai 

S'-Iof 

- ;:..41 --
I~ 

--- -~ - -
~N • 

N -

TOP LATERAL BRACE MK 603 
TOP LATERAL BRACE MK 604 

7'-S' (101: 153) 

7'-11" (101: 15.3) 

S'-9~ 

7'-1~ 

S'-7-f 

s'-IOt 

- -
1--4 SPACES AT 2* 

-- - - - -

rop LATERAL BRACE MK 608 
TOP LATERAL BRACE MK 609 

7'-1 '-! (10 I: 15.3) 

7'-1~· 

S'-Iof 

- - -
1--4 SPACFS AT 24-

- - - -

S03 

I" 38 S03 
~. 

i S03 

.f 
77 

77. 
I'll 

2~lf 

soa 

51i soa 

!it S . 

5~: 60B 

si 

- -- --
.\. 

"'" -- -

~" 

6-& 

S~' 

----e\ "\ 
"\ \. 

.\. 
-~-\."\.\ 

If~2· 2~ I· '"2 

TOP LATERAL BRACE MK 613 

SHEET 162 
COMPANION SHEETS 

GENERAL NOTES 
ASSEMBLY DRAWING 
Bill OF MATERIALS 
SYMBOLS 

5'-3r (121: 20.7) 

lo-lf 4'-0{ 

Iii 3'-5 

TOP LATERAL BRACE MK 607 

5'-3~· (121: 20.7) 

TOP LATERAL BRACE MK 614 
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SU PERSTRUCTU RE, 
STEEL SPANS 

RIVETED CONSTRUCTION, FABRICATION OF 
STRINGERS 401, 402, 403, 420, AND DIAPHRAGMS 

19-IO t 27 191 

9 '-lI i" 9'-ll l " 

10' 0" 

ffl ~ 

.. l l L HOLES IN I I I I I I HOLES IN I I I I I HOLES IN I I I I . I HOLES IN HOLES IN I J .. 
MK 402 ONLY MK 403 ONLY MK 402 ONLY MK 403 ONLY MK 402 ONLY 

2~tI i'M" I R = 2t " I R=2 t" I R=2i" I ~ 2i~' 
FF~~~~==============~F*==~~*===================~~===**9F===============~~~~==~~================~~~~'~~ 

I~ ~ IA 4 X 6 X ~ X 2'-1i," A3 NF GRIND FOR TIGHT FIT 
I ~ 2 b 4 X 6 X ! X 2'-li" A4 FF GRIND FOR TIGHT FIT 
I ~ 

~ ® END 

t--HOLES \i" MK 402 ONLY 

I 71. SLOTS ~'X2!" MK 403 ONLY 

14'-IOi" 

STRINGER MK 402 
STRINGER MK 403 

(21 163) 

, 2~N 2!.}1I 2 ~' 2 1511 ,..211. 2 11 11 

44~ 8" r 'v. '6 '6-;'\ 161 4;\" 4" n~ is f! 

':t, 

213 A3 NF--< I~ 
2b A4 FF 

.", 

";I~ 
':t, 

'" I~ a:: 
I~ 

'" 
SLOTS ~"X2"" MK 402 ONLY--~'O>I!!! ,~ Z J c.\J 

HOLES ~" MK 403 ONLY 7'4' \6 

SLOT ltX2t" . 

~~I : 
1.7t:1 

BOTTOM FLANGE 
TYPICAL FOR ALL BEAMS 

~'5- I = f -= -=========-=-=---------=--==---=-=--=======--=-l=I-= -=--= Fi.=l--=--=------=--=--=--=-------€,~~-----t-
w w ~ 

tl,"" ,R=2l'; R= 2 ~II 0p~ Z 
I I , 

:"'1---
1..1 

", 

P 
21.1 4X6X~X 1'-7 ~" AI NF GRIND FOR TIGHT FIT 2~ AI NF '" ..:; 

H 
2il 4X6X~X 1'- 7!" A2 FF GRIND FOR TIGHT FIT 2lJ A2 FF ':t, '" " 

A4 

.1. " z 

®END 
=", a: 
-", ~ 

COPE MK '25 
BOTTOM FLANGES ;- 3~ 

~ ~ 
f---HOLES ~" MK 401 ONLY 

SLOTS \i'X2~" MK 420 ONLY 

264 

STRINGER MK 401 
STRINGER MK 420 

SLOTS 

HOLES 

~'x 2~" MK 401 ONLY 
~~ 

~.:' MK 420 ONLY 
I ?~r to-
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or----.... '-r 

- ~ 
r---

~ 
~ 

U 

<Xl 
~ 

.1 
N 

;:, 
!i 
If) 
L&I 

~ 
If) 

en 

~ 

DIAPHRAGM MK 617 

6'- 4" ( 18 [ 42.7) MK 615 

3'-21" (18 ( 42.7 ) MI< 616 

5 '- 8 " MK 615 

2'-6a" MK 616 

2i" 2i" It I 

':t, 
.", 

':t, 
=", 
.", 

FOR MK 625 ONLY 1 3" 

DIAPHRAGM MK 615 
DIAPHRAGM MK 616 
DIAPHR"\GM MK 625 

625 

625 

I 
I 
I 
I 
I 
I 
I 
I 
I 

] 
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'" 

SUPERSTRUCTURE, 
STEEL SPANS 

29~10.L" (33 1132) ~ 

29~10:f' (3,3 I 132) 

"'I-~¥F==-=-~~ F'--==-~~-=--=-~--=""""= F--=--=--=====:==-'= ~ ---= ----r'"..=::j"jr..5='"""-=.. ~--=-..: 

=" , , 
MK 406 ONLY I MK40 ONLY I i I MK 406 ONLY I I" MK40 

4~' !-.f- 2;1:" 2i:'!"" 4~~ 4h:' J- 2~1I ,'- 2.2" 'w j:[ 4k:i4i';."i 2.,11 
i1. 

2.211 
,'- ~ 4;;,1 4;;, 2.!." , .. 

2~ 1I t-- R=2>!' 2..5.. 11 IR=2~" '-+-2~' 2-k1l +--- 'R=2i' '- 2 i ' 2l.11 -IR=2~' 2~1I , ... ''- , .. 'w ,<-

RIVETED CONSTRUCTION, FABRICATION 
Of STRINGERS 404, 405, 406, AND 407 

:1 
MK406 
MK407 

II, 
;1< II, 

~. ____ -,=-d~ I~ ~, -=-=--==---=-==--=--= ~----=-=---=-== ===--=--= ---~-
II "", 

COMPANION SHEETS 

GENERAL NOTES 
ASSEMBLY DRAWING 
BILL OF MATERIALS 
S YMBOLS 
F ABRICATION DRAWING 

ONLY I I MK40 ONLY I MK 40 ONLY MK 406 ONLY 

2~" ' ... tl 4:!.j4:!!' ... ,. !-. 22.11 ,<- 2f~' t:-- 4~4~' 23:" 2ot" 4~' 

2ft:' r- 'R=2i" '- 2J.1I ,. 2~' t- ' R=21" 2.a." , .. 2~ R=2,f. 

14~ I 9 !....7 " 51-011 51-a" ! 9'-7:" 4~" MK406 

4~ 41-7 11 I 10~0" 10'-0" I 41-7 11 4k:' MK407 

;il-~" 2-i- 1 2t" 
-, 

til- 2' 
1 

2 ,. 
l: T<; 

'it> o END 
~III .... ~ 

< ~ ~ 
~ ~ 

~J' 
-,.., 

:!~ H~E A8 FOR ';;1 
~ :,. =,.., ~ I- RIVET PATTERN '" "to 

-~ 0:: 'it> 0:: " -", 
C\J 0:: 

0:: " ~ ~ " 
0:: 'it> 0:: 

<l) 

=,. 
I'-

f-
~f-
."'f-
~f-
~f-
~I~ 

" 
f--:-

~ 
~ -J. I!o f----P 

-", 
2~A8 

0 

-=-1-

'" --, 

7~ ~~ X6xi-X2'-7-A-"A8 NF GRIND FOR T HT FIT IL AIO TO MK 406 ONLY-./ "-IL 4X6Xix2'-6"AIOTO MK407 ONLY 2~ A8~N~~ 7-k-" '~ 1l.4X6Xi;x2~7~"A9 FF GRIND FOR TIGHT FIT STRINGER MK406 
2~ A9 FF SEE SHEE 

\--SLOTS-l:X2'f' MK 406 ONLY HOLES It" MK 406 ONLY-
T 163 

i5i"i 

I--HOLES ft." MK 407 ONLY STRINGER MK407 SLOTSt!X,H"MK 407 ONLY~ 
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~ 2~ A9 
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154 
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160 
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24'-10i" (30 110B) MK404 
24' 10 ~,' (30 I 108) MK405 

... -
J-

d' ~ht :11 III 
~~~F =--=---==---=--=-=--=---=-~ -=--==--~ = =--=--=--=--=--=--=-=---=--=---===---rr=---=r-~-==--===--=-----=---=- '" -e-...:!LL= 

~~ I 
---,:...-::;fr~ 

" , " ql t I !! 
-v-

i 
... 

4* 8" v.: --2t!:' 27;"-., h 4'!.!' , .. 4j,!' 
,~ I ..... J, .. 2-1t' 2~~ I:-- 4?;i41

• 7""2 r!ll 
Ro2i R=21" R=2i' 

5'-0" I 4'-7" 
4¥ 9-7" 5'-0" 9-7" l4k" 

'" 2t" H" 2{-" 2~' ~ = 
=", 

10 END =-1rIJ ~ 
.- ~ 

~ 
;'Id- ~ =cti 

~ 

'" 
':I.q. :IN ~EE A5 FOR 

~hI ~ 
.~ " ~ '" 

-", 

" C\J -", 

0:: " ~ 0:: , f---lBIVET PATTERN " " 0:: 0:: 0:: 
0:: <l) 0:: 

_L- ~ I:-
~ I--tl 

~ ~ / 
~ 

="., 
'Oii 

2- ,'-
2~AV 

I~ 

I--
l-

I--
I--

Ali· 

* 7i!' ~r 4X6x-iX2'-4~"A5 NF GRIND FOR TIGHT FIT IL A7,---./ "--IL 4X6Xix2'-3" A7" 2~A5~ 7~" 
.. 2~4X6Xix2~4t"A6 FF GRIND FOR TIGHT FIT MK 404 ONLY MK 405 ONLY 211A6 FF 
I---SLOTS~"x2,;,' MK 404 ONLY STRINGER MK404 HOLES~" MK 404 ONLY- SEE 
1---HOLES +iN MK 405 ONLY ~II .!,.II y-STRINGER MK 405 SLOTS , .. X 2 Z, MK 405 ONLY 

i5f'i 
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RAILWAY 
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.l 34'- 10 2" 
34' 10 l" 

136 I 150 1 
(36 I 150) 

RIVETED CONSTRUCTION, FABRICATION 
OF STRINGERS 408, 409, 410, AND 411 

M~ 

MK 4_0 9 

9'-1 I ;;\:" 5'-011 51-a" 10'- 0" 4!...ll l " 

17fi'-?- 2
3• 22- 1~" 2 ' 2~ f!f'f:~~;re.1 " 2l~~2.~4~ 1.2tr2~~" 2i" 2V24 " 27

, 2,J.'21" 2" i ii 4-i" 4~' 4~'~ '''~ ·l f'4~ 4", ~l y'. 42~1' /~ r1t I. 1-44ftY 
t>.. 

::1 ~ ====ll1~ J. U .~I m 
.... \1 

F--~ i=-'~~=~~ CII 

~~1f~ =-=--=-===~ :;.. it=- :<="-,,- i= *-.t=--~~ ~-~~=~~~-~ f--- . 

'I 2 1-;-
CII 

I , -
\ 

2~~~i'~. ~~. ' I I 

R=2i" , 2!~ ~'2i"l I JR'2!:'1 1 
R'2t" .1 

2 ' 

r .--r:l:- -; --<t 

4 I ~ 
. 

@END 
-P-I-

, 1tl ~ -~ I-

~ lJ 4 X6 d X 2'-10 " All NF GRIND FOR TIGHT FIT 
-lot 1tl ,.- - iD 2 l:J All ~;J ~ 
(\j = 
" 1<1 ---,;;- ~'" 2 ~ 4XSXj X2'- 10" AI2 FF GR IND FOR TIGHT FIT a: N 2~ AI2 FF ~ i<l " 

", 

";;<f-
CII 

&: 
10 a: 'io " a: 

RIVET PATTERN AIO 
-P -P-SAME AS All 

", i<l A ll 

~ . 

1 11: HOLES ~. MK 408 IL 4X6 X i X2~ S" AIORNF...i I L 4XSX ~ X 2'- S" AIOL NF SLOTS ~"X2t' MK 408 71! 
SLOTS ~·X2.l" MK 409 

MK 408 ONLY MK 409 ONLY HOLES \i" MK 409 __ SEE SH 
16 2 

EETI63 

STRINGER MK 408 
STRINGER MK 409 

39'- 10 ~" (3 6 I 182) 
39'- IOt" (36 I 182 ) 

9'- 11 ;\:" 10 '- 0 " 10'- 0" 

4 '-1 1;\:" 10' o· 10' 0" 10'· -0' 

2 ..L. 2~" 1.. 2{ '" 2~' 2 .l7_ 4f.\2tf,!V216" 27 11 2 1121'1 ;2ir.~'" 2f,' 2iti~?"'~~ 
! ~ 101 2 .. 2~" 212t~~1. 2 "" 2 ~" 2 'l" 21.' 2~5121'7_ 7'e~~i" 2~\2~J2~~1 2t",-2 ~' 

4~' 4' 4 16 
4 

4-
161 4- 4~1I i6 t61 16 4;i 4f'~ i6.. i6 41;; 216~'~ 16 4,11, lor o/l ~ 16 16 ~ 4ik 1~2i6 " .. 4~ 16j 1 

• '6 4,~ , 
iii 
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..;jot 1<1 
(\j .", 
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.[ 

A ll AI2 

5 ~" 

~IEW A- A 
MK410 AND MK 411 

MK 4 10 
MK 411 

9'-1 Ii" 

4'- 1 I til 
211 21

' 
1" 1 ~ ~"f.~f· 2" · ' 2 '" 16 /6 Isti6 4r 4i I 4 .:--i iO .. 43' 4i 

'1!: "'ot r-.J~ J ~#l~~ F--~ -=....--=-I=f-= =-= =-~--.:..::-~-- -=i= =p...-- .= . ~ f. = "'- ~==-=--== '9r-= I=~==== -="'= -= r-
L 

= i = -=--== =-=--==-1=-= -=-= = r=--===- = k=d~~ ~ T~ 1 l jr 

L .1 MK 410 , MK 411 I I I MK 410 , 
ONLY ONLY ONLY 

2E~tl~03 " I R= 3" R , 3 " r ! 

I ~ @END 
I ~ 

4 XSX! X 2'- 10" li~ A l l NF GRIND FOR TIGHT FIT 
2 ~ 4X 6X g X 2'-10 " A I2 FF GRIND FOR TIGHt FIT 

71" HOLES ~. MK 410 
I. SLOTS \{" X2~' MK411 

266 

I I MK 4 11 , I I MI< 410 
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2i" 21 .. ONLY 

R= 3 " --1 1~=3" ~ ~;=3 " I 
-~ 

io --P-
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-I" ",., t-
10 (\j ~ r-. .. ... a: .."'1- "", CII 

-", » 
=<0 a: 

RI VET PATT ERN AIO --,;;-
SAME AS All 

"", 

I L 4 X6X i X 2'- 6 " AIO LNFJ ~IL 4XS Xg X 2'-:.S" 
MK410 ONLY 

STRINGER MK 410 
$TRINGER MK 411 . - - _ .. 

MK 411 

lLL L MK 4 11 I I I MK 410 MK 411 ILl MK 410 ONLY 
ONLY ON LY ON LY 

~T 1 
R'3' ,I I---R=3" ·1 I R=3'----j 

4.. 
<t 

'~ :--
17 

", 

'" 21t All ~r = 
",., ~ 2lJ A 12 FF 

" U, a: 

",., 
'", 

.:;,., 

A 10RNF SLOTS ~'x 2 ~" MK 410 -,.1. ,. 
ONLY 

HOLES Ii" MK 411 I~ 
SEE SHEET 163----....,1 
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MK 418 
-- - ------------------ ------ --------

9'-11!" 

29'-10~" (21 I 63) 

29'-10~"(21 I 63) 
10'-0' 

_ _ .. _ _________ _ __________ ~----------- .-.~9 

9'-11!" 
4'-1I! " I Id- 0 " 

1'-1" 

~~*5==F 'F= =============, =1= ' =t= H= ==========,,= =F=~= =~========= =>=, ===;@~~=== F~ ======:~=== 
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HOL IN MK 419 ONLY _ I" =" 1,, MK 418 ONLY = 1" = I" MK 419 ONLY = 1" 2" 2k _r-c;;-MK 419 ONLY 

®END 

SLOT \.; X2 'i MK 418 ONLY 

AI NF 
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SLOT ~ X 2 'i MK 419 ONLY 

10'-0" 
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==r==FF' ==========I=~' ==t= =f= =========== F"= =-=[~~~I~ 
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__ _ -+-+--!~H~0'7L"=E-"-S~I7cN .,.,.-
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1<> 
1<> 
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X 1'-7 "AI NF GRIND FOR TIGHT FIT 
2~ 4X 6 X X 1'-7*,' A2 FF GRIND FOR TIGHT FIT 

SLOTS ~"X2 ~" MK 418 ONLY 
HOLES ~" MK 419 ONLY 

SPECIAL STRINGER MK 418 HOLES ~" MK 418 ONLY 
SLOTS ~"X2~" MK 419 ONLY 

--SEE SHEET 163 
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2 ~ 4X6 X~ X2'-9~" AI3 NF GRIND FOR TIGHT FITV , , 
2 ~ 4 X6 X§ X2-9~ ' AI4 FF GRIND FOR TIGHT FIT 

HOLEq Ii" MK 412 ONLY 
SLOTS ~')( 2~" MK 413 ONLY 
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" N 
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I 

® END 

=~ 

" a:: 

I!O 
I ~ 

7! ~IL AIS NF 
2~ AIS FF 

I----SLOTS G"X 2~" MK 414 ONLY 
HOLES 'i" MK 41S ONLY 

17'-112" 

(2.113" "2'2"2" 

I 
L 

1= .... 

SU PERSTRUCTU RE, 
STEEL SPANS 

" 2:-£'2'::1"3" 2" 

f-I ~ -sxh 1'-11" PS 

~ fJ 1= 1============= 

Rz3~11 ~I~ 12 X! X 2'- 9" 
~.-

~ 

I~ P4 

~ H "--21b PS 

IH H 

f---2~ 13 X ~ X 2'-6" P3 = 
'" ~ H 

" a:: ~ /H 

IH /H 
IH IH ~2~ PS 

./ 

3"12' 2' 3" 
I~ P4 

-I 'i 49' 0'" 
49'-IOt" 
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.-
N 

" a:: 

STRINGER MK 414 
STRINGER MK 415 

49'-10~" 
49'-10~ " 

39'-114"(36 I 150) 

39'-114 " 

RIVETED CONSTRUCTION, FABRICATION 
OF STRINGERS 414, 415, 416, AND 417 

MK 414 
MK 415 

(36 I 150) 
17'-1I~ " 44" 
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III .:... F=========== 1==================== F==========~= 01 ,r-
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/ 1 I -""", 

IL 4 X6 X ~ X 2'-10" AIS NF GRIND FOR TIGHT F:~ 74- " 21§ 4 X S X % X 2'-10" AIS FF GRIND FOR TIGHT FIT 

HOLES t" MK 414 ONLY ~ SEE IS.. 1 . 
SLOTS 110 X22 MK 41S ONLY 

SHEET 167 
COMPANION SHEETS 

SHEET 
STEEL SPANS,5O-FOOT 159 
81LL Of MATERIALS, RIVETED 160 
GENERAL NOTES 154 
SYM80LS 155 
FABRICATION DRAWING 163 

IL AIS 2/:; AIS 

5~' 

S HEET IS3 

MK 416 
MK 417 

9'-111" (36 I ~~O) MK4!£_ 
9'- S~" 8'-10" 8'-10" 4'-S" 4'-S" 8'-10" S'-O~" MK 417 

® NO ;., 
= I--

~~ :Of-:'IN 

'" N 
:Of-, , 

" " a:: a:: a:: '" 

7 ' ~'2~ 4XSX~X2'-10"AIS NF (RIND FOR TIGHT FIT 
--0-1-''-...4"" 1,..' L 4XSXa X 2'-10 AIS FF GRIND FOR TIGHT FIT 

f-----SLOTS It''x 2 ~" MK 41S ONLY 
f--- HOLES :in MK 417 ONLY 
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" RIVET PATTERN " a:: a:: 

"--I L 4 XS X ~ X 2'-S" AIO~NF ..../"" 
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® 

® 

40lW 

25 SPAN 

SU PERSTRUCTU RE, 
STEEL SPANS 

.., 
~ x 

WELDED CONSTRUCTION, STRINGER AND BRACING 
ASSEMBLY DIAGRAMS, FABRICATION OF LATERAL BRACES SHEET 168 

sf 

COMPANION SHEETS 

STEEL SPANS,15-TO 45fOOT 
STEEL SPANS,50 FOOT 
BILL OF MATERIALS, WELDED 
GENERAL NOTES 
SYMBOLS 

7'-11'(10 C 1~ . 3) 431 

7'-7rrI0 [ 15.3) 432 

6'-d'rI0 C 15.3) 433 

7'- of;IO C 15.3) 434 

6'-2i" 51' 431 

SHEET 

158 
159 
161 
154 
155 

CONTINUOUS SPAN WITH CENTER SUPPORT 7." eli 6'-5f" 61' 432 

® 

!"CONNECTING R.. 

TOP FLANGE 
OF STRINGER 

TOP OF LATERAL BRACE SECTION C-C 

,,, 
6A: 
7~· 

Ii 

5'-6f' 

5'-9i" 

TOP LATERAL BRACE MK 431 W 
TOP LATERAL BRACE MK 432W 
TOP LATERAL BRACE MK 433W 
TOP LATERAL BRACE MK 434W 

d' 433 

7'(i 434 

17 

30' SPAN PIW, SPANS 15 TO 45 FOOT 
~~ ______________ ~==~~~ ______________ ~ ____ ~P~2~IW,SPAN50 FOOT 

DETAIL A 

STIfFENER OR ~=:;;:=::l 
CONNECTION R.. .... 

STRINGER 

40' SPAN 

SPAN FRAMING PLANS 45' SPAN 

TYPICAL F"OR ALL TOP LATERALS 
FOR ALL SPAN LENGTHS 

® 

® 

4'-9" 

2'-5 1" Il!' 

sf 
6r 

TOP LATERAL BRACE MK 435W 
J.!' 

71& 

9" 1- \ 

TOP LATERAL BRACE MK 440W 

7'-1i" (10 [ 15.3) 

7'-7f flO C 15.3) 

7'-ok" ilo C 15.3) 

6'-2i' 
6'-5;i" 

5'-9¥ 

TOP LATERAL BRACE MK 436 W 
TOP LATERAL BRACE MK 437 W 
TOP LATERAL BRACE MK 438 W 

436 

437 

438 

sf 436 

6f 437 
2" 

716 438 

-

~ 
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SUPERSTRUCTURE, 
STEEL SPANS 

WELDED CONSTRUCTION, FABRICATION 
OF STRINGERS 401 W, 402W, 403W, 420W, AND DIAPHRAGMS SHEET 169 

8f 9'-21" 

4'-lir 
4" 

r-1l-;=I" f1 MARK TOP~ 

~l--~~~=;t======~~~-:L==~--:~; ===~=====~=.: 
:1 ~II"_-J""....L'\ _, :'N r-'w..~'lil I.I....-"UI..-') 
v 

~~ ,'.¥ PIW PIW 
04020NLY 403 ONLY 

I'- ~/FILLET WELDS 
2"1(~" BF AT6"C/C 

!\ 
~ 

7£ 
f---=!. 

® END 

tR.Sb x ix 2'-I!" psw NF 

lR.s!xi x 2'-If"P6w FF 

SLOTS Ii'\. 2i" 402 ONLY 

HOLES ~ • 403 ONLY 

MARK TOP 

I PL S~)( ix 1'- 7fp3 W NF 
IR.SiXi"I'-7£P4W FF 

SLOTS~'~2f 401 ONLY 
HOLES~'" 4200NLY 

-

'" g' - 11-

~!IW 
403 ONLY 

, 

19'-10f(27 I gl) 

19'-10!~(27 I g~ 

I g'-d" ar 
10'+0" 4'-11:1" 

I"-I~. I"-li-- 4" 

~M~ A 
WELD ALL ru PIW - I-i" f 

U .Ll !! 
~,...L-!I""_ ... ,~ ... ~r~"l~L ~~=============~-;:~~-= ;.=-:-:;;:t~=~--~-~~-~-~~;,~:;~ti"'--
N ~ ;; 3" • ~"FN' N ~ 

:~ ~ .. w P.----17 "'+:,. PIW~ PIW 
402 ONLY 402 ONLY 4030NLY 4030NLY 402 ONLY 

ii"CONTINUOUS FILLET WELD ALL R. PIW 

-
- .... 

- t-1·-

STRINGER MK 402W 
STR INGER MK 403 W 

'U5W"'tf+ I R. P6W FF 

HOLES ~"~ 402 ONLY 
SLOTS lr:C2f 403 ONLY 

SEE SHEET 163 

4'-11'" 

4" 
WELD ALL F\§ PI W 

~"CONTINUOUS FILLET WELD ALL ~l1W 
PIW 

I R... P3W NF 
I R. P4WFF 

HOLES ~"~ 401 ONLY 
SLOTS ~"x 2f 420 ONLY 

SEE SHEET 163 

I~ .c' 10 '8 "II 0 
I"l 

0 , 
"-

0 , 
"-

'-'-

STRINGER MK 40lW 
STRINGER MK 420W 

COMPANION SHEETS 
402 

403 

402 

ST£.EL SPANS, I5-TO 45-FOOT 
BILL OF MATERIALS 
GENERAL NOTES 

403 SYMBOLS 
FABRICATION DRAWING 

PLATE PIW 

PLATE P21W 

6'- 0 nl8 [42 .71 

2'- Ilffi8[42.U. 

'" It. S'-g( 

'" !?. 2'-ef' 

3''-BURN OFF BOTTOM FLANGES----I'I3 ~ FOR 424 ONLY 

DIAPHRAGM MK 421 W 
DIAPHRAGM MK 422 W 
DIAPHRAGM MI( 424W 

421 4 

422 

If421 

If422 

'~ 

b , 
"-

,~ 

SHEET 
IS6 
151 
154 
155 
163 
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RAILWAY 
E-4S 

4-7"'-

® END 

1.( i- < 

t-- 2"x;\" FILLET WELDS 

p-- BF AT S"~C/C 

~ 

~ 
7~ ~~ 5y X! X2'-7~" PlOW NF 

lit. 5i xt x2'-H" PII W FF 
SLOTS ~hX2+" MK 40SW ONLY 

I---HOLES *" MK 407W ONLY 

4' .. 3~ II 

SUPERSTRUCTURE, 
STEEL SPANS 

. 

~ 

917' II 

14'-7i" 
9'-7t" 

it 
I==-=- +--_-=--==-~==~~-= rrr '-""'-""1\ 

11t.;IW~ :ctif 

® END -IN 
I'-

- ~ 
'0 , ~ -:.!... 

2·X~" FILLET WELDS BF ~T s":!: C/C 
- V 
,l' 

! 7k1 ~5~X~X2'-4i"P7W NF 
... 1lt.5+X ~X 2~4i"P aw FF 
·l-----SLOTS -\:"X2-i" MK 404W ONLY 
LHOLES .u."MK 405W ONLY 

920303 0 - 50 - 35 

WELDED CONSTRUCTION, FABRICATION 
OF STRINGERS 404W, 40SW, 406W, AND 407W 

: .... 
I'-

HO"'''\ 

~ 

V 
72"Xf.:' FILLET WELDS S'~C/C 

-0 

-!. 

~ 

/ ~ 
~11t. 5t)( i- X2'-S"PI2W lit. OW ~i}-I 7)" 

lit. PIIW FF 

MK40SW 
MK407W 
MK406W 
MK407W 

'0 
_I 

IItPIO 

COMPANION SHEET~ 

STEEL SPANS,I5-TO 45-fOOT 
BILL OF MATERIALS, WELDED 
GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWING 

IIt.PIIW 

5711 

STRINGER MK 406W HOLES *" MK 40SW ONLY 
STRINGER MK 407W SLOTS ~"X2~"MK 407W ONLy--f4--1- SEE SHEET IS3 

2 I III ( 4 10"l: 30 I 108 
24'-10",=" (30 I lOS) 

14 7~' 

T 91-7i;" 

I 5'-0" I 5'-0" I 41-7*11 
2~' T 2~1I i 2f' 2f' 4" 

i INTERMITTENT WELD T 
~ 

! II ~ ~~-~~-====---=---=-~-==--==--==~===--=---~-- =-H-~ ~ 
I ~=.=--"r=+ -=-------=-=--=--~----==--=--fr 

I"'-~'-"" If -'~-"\. ': f'~""-""t i II :: ~ -

~~~ONnNUOUS it" "LLET 

M 

V<:PIW~ \(ij u 

WELDS TO ALL It-

---< t-

Hom1\"( 
~ 

- b2"Xk." FILLET WELDS s""! C/C , .. . 
~ v - r-

~ ~ / 
'---lit 5yxtX 2!.Q" P9W NF MK 404W ONLY '---I It. P9W NF MK405W ONLY IltP7W W 7i" 

lit. paw FF 

MK404W 
MK405W 

I MK404 W 
W I MK405 

:~ 

= o 
-!. 

I It P7W 

SHEET 170 

SHEET 
158 
161 
154 
155 
163 

STRINGER MK404W HOLES~" MK404W ONLY ~ SEE SHEET 163 

STRINGER MK405 W SLOTS a."x 21.." MK405W ONLY 
'.. z 
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E·45 

9'-11 ~" 

SU PERSTRUCTU RE, 
STEEL SPANS 

S-o" 

I PL..5~X~X 2'- 8" ' HI NEAR SIct: 

2''x~' FILLET W~~ 
6 " C/C NF ONL'I' 

lit six i X 2'-10' PllW NEAR SIDE 

I It !i! '" ~ '" 2~'O' PI3W F1IR SIDE 

408 W ONLY 

," Ii"X2f'SLOTS MK 408W 

1 + J2 HOLES MK 409 W 
If> 

4' - 11 t" 10:' 0 • 

f: t:-r MARK TOP ----; 

1-::-- .. 5 11 
" 

I~ 72Xjl FILLET WELD AT ABOUT 6 C/C·BF 

:: 
® END 

1 r' It. MIl. PI) W NEAR SIDE 

;IL It M K Pl4W ~ SIDE 

I 
!li'X21."SLOTS MK410W ONLY 1 II .602 

~ Ii"HOLES M K 411 W ONLY 

272 
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WELDED CONSTRUCTION, FABRICATION 
OF STRINGERS 408W, 409W, 410W, AND 411 W 

(36 I 150) 

5'- o· 10 '-0 " 

J 

~ 
~ 

-;LN 
--< !- ~ C- . ---; .-
~ ~ PISW-

, 
0 

NEAR SIDE I 

ONLY -- - -: --
-409W ONLY PI3 W NEAR SIDE } I--' 

PI4 W fAR SIDE 

i 

~ .. 

STRINGEB MK 40eW 
+i HOLES MK 408 W~'" 4 " . 4 

STRINGER MK 409W 

~X 2 f SLOTS MK 409W ' -0 
SEE SHEET 163~ 

39'- IOt" 

10'- 0 " 

i':: ~r 

(36 I 182) 

10'-0" 

10:"0 " 

t:=: ~r .f=:: ~r 

-:....--..J''''f----.

V
-, I It 51: xt x 2'- 8" ' PIW NEAR SIDE ONLY 

o 
I 

/..AI-~/""""'- i Xlt"fILLET WELD AT ABOUT 6" C/C 

STRINGER M K 410 W 

STRINGER t.1K 411 W 

10:'0 " 

l~ ~r 

o 
, I 

SHEET 171 

COMPANION SHEETS 

STEEL SPAN$, IS- TO 46-FOOT 
BILL OF MATERIALS WElDED 
GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWING 

VIEW A-A 

9'-11! " 

4 :'11;\: " 

E 8 " # 

SHEET 
158 
1!l1 
IS4 
ISS 
163 

410W 

411W 

11I?5iX~)(2'- 10 " PI3WNEARSlDEf--_-+-I1 

I II? 5t x ~ X 2'~ 10 " PI4W fAR SIDE 
SEE SHEET 163- --

I Tt I 
\: 'HOLES MK4 10W ONLY - -1 

2 ·fxffSLOTS t.AK411W ONLY -0 
-



RAILWAY 
E-45 

SU PERSTRUCTU RE, 
STEEL SPANS 

WELDED CONSTRUCTION, FABRICATION 
OF STRINGERS 412W, 413W, 414W, AND 415W SHEET 172 

~ __________ ~9~'-IO+·(~II~50~) ____ -4 ______________________ __ 

18~ " 

'-lI-''-t----r 2 X {" FILLET WELDS AT 
-#---l--~~ ABOUT 6" CIC BF 

®END 

-t+--'----+-l- III 5~X r X 2~10" PI3W NEAR SIDE 

I Il 5~ x r X 2~10 PI4W FAR SIDE 

HOLES Ii" MK 415W 

*~_-BUTT WELD 

Jll1'Jw.J..iji ........ ~2~18X~XI'·9·P23W 

i'CONTINUOUS 
FILLET WELD 

2 x ~'FILLET WELDS 

AT ABOUT 6"C/C BF 

i. 51 x l x 2'-8" 
PI5W NEAR SIDE 

GRIND BUTT WELDS FLUSH 
UNDER FLANGE SPLICE PLATES 

Il IDXt· X 3'-0' P25W 

~ 

:~:-~~:====;:~::-~===::---~~~~~~~=:-

i'CONTINUDUS FILLET WEl:D 

49'- 10!" 

40'_0· ( 36 I 150) 

STRINGER 414W 
STRINGER 415W 

I I .. II 

I Il PI3W NEAR SIDE 
I Il PI4W FAR SIDE 

.. .. ____ A_ ----r. 

COMPANION SHEETS 

STEEL SPANS, 15-TO 45-FOOT 
STEEL SPANS, 50- FOOT 

SHEET 
158 
159 
161 
154 
155 
169 

BILL OF MATERIALS, WELDED 
GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWING 

SECTION OF 
WEB---~ 

FLANGE 
WELD 
LINES 

TOP OR 
BOTTOM 
FLANGE 

FLANGE 
DOUBLE-V 
CHAMFER 
LINES 

TYPICAL INTERSECTION 
WEB AND FLANGE BUTT WELD 

4'.10+"(36 r 2301 
44' 10f" -------------------------------------------------4~O'~-0~" -(--361-2--30)------------------------------------------------~l 

1--________ !l.:4"·:.J.V10~·i::...." ______ _+__----jL5"··Q~"------+___--J..:5"-:>LO'''_-t--<. _ ___ --''-'-' .. ''-OL'oo ____ ---+-~ _ ____'ILJ.LO''.:.I.-OL''' _______ _I_----.J!II'I'-L:''-:J.L...1'1'" _ __ -+-~--4~"-'-IJIII~''-'-' - -----l 

~------------------------~----------------------~----~I r--+---------------------+--~ r---------~--------~ ~--------+_------~ 1 

~~-==:."'--= ... -.:=-=.:-=====.:=--=-::.=~,:=:r~ St~~~::~~~~~~:~~:::-=-::;~-~: ------- ~===4"'----.:==-::.-::.--=-=:.-::."'--.:==::.==-===:=:=:.- --.:-=-.::: 
" ", ... _ ..., I """!"'ii .... <"1 r-----',.-·--, U I"X if" FILLET WELDS~~_,,\~_~ __ "'I 

..4A' 

r---PI6W 

I I Jt::t'CONTINUOUS FILLET W LD 16 . 1 " ~12 Xl. X 2'-0 ' P26W 17 ~l 
~ ALL Il! PIW I I'-O~I'-O· 8 V'-PIW..I'''-J 

PIW . I / l-f.i: 
~;;f;? -, rr=i~:;;;;;:;==:::::::::====:=::=='~~",~~:========;!!!;!!!!~=s==9 

.... " SLOTS 5"X I" ~ .~ -/' '--BUTT WELD 
-tl---l---t--c1t-:--- 2 X! FILLET WELDS AT I '~"""F"""!~~ "'-,,-

=--, ABOUT 6" CIC - BF z_*=I=~ l' 11 i "CONTINUOUS FILLET WELDS 
.;:: I • I,," 1 I 2-,f' ~ 

®END f"Y r-- = t--.n I!l! 21X -t X I '- g " P28W 
-i+---'---+--JI,--- lot 00 1 lOt" ..., I c; 

,} 3" !..!. GRIND BUTT WELDS FLUSH 
112. 52 X 8)( 2'-9 8 Pl6W NEAR SIDE """'" I ..., UNDER FLANGE SPLICE PLATES 

~ ~ 
=o~ 1:=-- 1 i. 5 l X ~ x 2~7°O PI8W NEAR SIDE ONLY 
-.:,. 

L. __ 

- ~PI8W ;. 
NEAR SIDE ONLY 

- f--

~"'-----=------=-... -=-=-=-= -=----=-... .:-=:-::--=~-:~ 
r-~~-' .. -w-""\ 

r 
-I--

I It. PI6W NEAR SIDE ----,r--t--_----lr~ 
I Il PI7W FAR SIDE 

1---lf-+-PI1 W lit. 5l X i X 2'_9 fPI7W FAR SIDE 1 ~ 
~2")( irFILLET WELDS AT ABOUT 6"C/C 

.. .I 

I'-g· I'-~ 
HOLES ~ooMK413W L.6:J V i.12X-fX3' - 6"P27W 

7t' I--f-SLOTS ~ ' X2!oo MK 412W i l ~v--t"CONTINUOUS FILLET WELD 

SlOTS ~"X 2f MK 413W Ili" 
HOLES ~"MK 412 W 

:J.!f;;~~--=-=::;-.:=:.-::.-=.-:.-::..=.-~-::.=-::-~~~~J:_., . .-,-"'---=-=====.:.:-===-::. .... --===:.-=====-::.-
tt~ "1 ~ro 
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WELDED CONSTRUCTION, FABRICATION RAILWAY 
E-45 

SU PERSTRUCTU RE, 
STEEL SPANS OF STRINGERS 416W, 417W, 418W, AND 419W SHEET 173 

P4W-

274 

4'" .J. 

;;;;;"F ~ 

o , 
®END 

:---- FILLiT WELDS 
-+f------'---- +---lf-\ 2" X ,tS "BF AT ABOUT 6" C/C 

"E;'T- P3W 

~ 7t"l~ 5TXix I'-d·" P3W NEAR SlOE 
~ It. 4xfxl'-7f"P4W FAR SIDE 

r-SLOTS jt"X 21'"4IS ONLY 
HOLES -m-" 419 ONLY 

29'-IOi"" (21 I. 63) 

29'-IOf" (21 I. 63) 

51-0" 51-0" 

10'-0" 

~ FILLET WELDS 
2"X,t" BF AT ABOUT 6" C/C 

~ L P3 W NEAR SIDE 
It. P4 W FAR SIDE 

418 ONLY 2 ' 
419 ONLY 

SLOTS -Ji"X2t"-I-

SPECIAL STRINGER MK 418W 
SPECIAL STRINGER MK 419W 

49'-IOi" 

10'-0" 

91-2t" 

4'-lIt" 

COMPANION SHEETS 

GENERAL NOTES 
ASSEMBLY DRAWINGS 
BILL OF MATERIALS 
SYMBOLS 
FABRICATION DRAWING 

418 w 

419w 

si" 418 W 

419W 

-

/-
Il. P3W NEAR SIDE~ 
Il. P4W FAR SIDE 

SLOTSt"X2f"419 ONLY
HOLES{w-" 41S ONLY 

1-_____ _ _______ ___ _______ ______________ ~40'-9" (36I.150) 

S'-II" 3'-11" 5'-0" 4'-10+" 

9'-IOT" (36l: 150) 

9'-4 " S'-II" 

o 
-' 

PI5W 
EACH SIOE---

S'-ll" 

L!5txtX2'-S" P15W-~.J1 
EACH SIDE 

3 I GRIND BUTT WELDS FLUSH 
Z Il! IS X li X 1'-9" P23 W--------..; I UNDER FLANGE SPLICE PLATES 

®E~ I 
~----------- - I-------~~----~ r------------~~ r------------~-+_-~-------------~ r--~ 

1r---FILLET ., ELDS FILLET WELDS" FILLET WELD 'I 

2"xii"BI y ABOUT 6"C/C 2"Xif"BF AT ABOUT 6"C/C i " CONTINUOUS - ....... ~z ;==L""""k-J 
~ t ~ f--BUTT WELD . 
~~==~ 
1...l-. " It. 5f-XtX 2'-10" PI3W EACH slbE 

SLOTSII"X2t"416 ONLY, HOLESlf" 417 ONLY I!.IOX~ )(3'-0' P2'5W 

" " ...=--=-----------:....-----=--=--=---=--=----=-"=-=-..=--=--=--=--=--=--=--=--=.=--=--=--=----=-.=--=-~~....:::::--=-------=-----:;;;;....----:::..----=-------------=-------=-~-====:~-=---+~-==-=--=-~-=--=--=-.=:.=-~~-=-= '=' =-
lJ 

STRINGER MK416W 

STRINGER MK417 W 
~:..CONTINUOUS FILLET WELD 

PI3W EACH SIDE 

HOL£S."416 ONLY,SLOTSi-"X2f"417 ONLY 

/' 

SHEET 
154 

15S,I59 
161 
155 

172,169 



SUPERSTRUCTURE, RAILWAY 
E-45 TIMBER AND STEEL SPANS 

REFUGE BAY AND WALKAWAY ADDITION, 
GENERAL VIEWS BILL OF MATERIALS SHEET 174 

ELEVATION OF REFUGE BAY 

366 

BLED VIEW OF REFUGE BAY 
BRACKET 155 

BI L OF IATERIALS l ~ 

Rir;,~W,~Y 
, 
I 

12-fT SPAN 1'- fT SPAll 
Iq-fT S~AN 16-FT SPAN 

I ~RK SIZE 
UNIT 

DESCR I PTI ON STOCK NO L£I«iT11 >EIGHT QUANTI ~ pu-ITY ~ ITEM IICHES (f'IlIJI()S 

lYMBER SOfT WOOD 

........L WALKWAY BEARER JI)-H40 . 08-lq 15' . ...!X8 4 1 -0. IqO , 112 J 112 

2 HANDRA Il POST ,9-}340 . 08 }6' 4X4 ~I-O· 20 } 16 } 16 

} BACK BRACE 31)-)228.06 }66 2X6 q' - 0' 15 ) I~ } 12 

4 HAHDRAI L )1)-)228.06-14 75 2X6 4'- O· " 1 Iq 

• DO }1)-3880.06- 6 76 2X6 6' -0' 60 1 ~6 

6 END RII I LS-ENO SPANS 31)- )228.06 l67 lK6 15'-0· n 2 12 2 12 

7 FLOOR PLANkS )1)-)228 . 1-14 9l 2X10 1,,'-0· 88 5 117 

8 DO '1)-3228 . 1-16 2X10 16'-0· 100 5 1H 

STEEL HARDWARE BLACK 

......L IfICH I HE BOLT WITH S)lII\RE 

lIlT AND 00 IIASl£RS 4'-2325.07-1 810 l/4 10' 1.77 6 6 

10 DO QJ-2J25.07-I2Q B12 l/q 12' 2 . '2 9 9 

11 WIRE NAIL 42-6028. J- 2 20' .0'1 6' 6, 

12 DO 42-6028.3-5 50' . 0& 10 10 

9 1 -0" TOENAIL WITH TWO NAILS 50d 
2X6XI2'-0" MK 74----8:-:rJ~-. 

. FOUR NAILS 20d 
~ iTRACK TOENAIL WITH TWO NAILS 50d 

4X4X4'-0"MK 365 
2X6X6'-0" MK 367 

't---+2X6X4'-0" MK 366 

4'-3" 4'-9 11 20d 

20-fT SPAN 

QUANTI ~ 

4 1'0 
4 21 

4 16 

2 28 

2 12 

8 186 

8 

12 

85 

THROUGH REFUGE BAY 

BOLTS t X 10" BIO J 
'-"-"--- - -- ----"-" ---

ELEVATION OF TYPICAL 
WALKWAY PANEL 

,f::-:::; ~W....d.h~-IL--,,~.j..d~++~=rummiii:iizi.2Wz~=4,J--\-~ OUR NA ILS 20d 

t. _,. ",h . ~. ---T--~;L...,~""':::"~.l..----------+,'l----+-~ 
iii ': 2'-9" 
, :: :L LBOL 

U L.J .J i X 12"jB 12 

SECTION THROUGH TYPICAL WALKWAYS 

TIMBER AND STEEL SPAN!> 

WALKWAY 

._-
25- fT SPAN }o-fT SPAN ~o-t r S~AN q5-fT SPA' 50- f r SPAN 

J5-t r S~A' 

QUANTITY ~ QUANTITY ~ QUANTITY ~ ~ITY FIt1 QUAhTlT't ~ 

5 187 6 224 7 261 8 ,00 9 "6 , 27 6 )2 7 H 8 4} 9 _8 

5 20 6 2q 7 28 8 J2 9 '6 

2 28 ) 42 3 q2 q 56 4 56 

2 12 2 12 2 1Z 2 12 2 12 

10 2)3 1J }D3 15 )50 18 420 20 467 

BRACKET 155----"i1i 

10 12 lq 16 18 

15 18 21 24 27 

105 125 145 165 185 

I_ A -I' C= NO OF EQUAL SPACE~ I B 

I 1 
~'S OF" END POST BRACKET;I 

SPAN LENGTH 

END OF BRIDGE OR END OF SPAN----i 

WALKWAY POST SPACING 

TABLE OF WALKWAY POST SPACING 
£OR .£t!GLE AND MUL TIP _E SPANS 
SPAN TYPE OF A B C AXIMUN 

LENGTH TRINGER SPACE 

INTERIOR SPAN 
12'-0" ITIMBERIO'-II" 1 0' -II" 2 SPACESi5'-2" 
14' -0" 1 00 ~ 0' -II" 1 0'-11" 2 DO 6'-2'11 

~-O" .1 DO .1 1' -11" .11 ' -11" 2 DO 6 1 -2" 

SINGL.I SPAN 
12'- all TIMBER III' -II" I' - 1111 12 SPACEs! 4' - 2" 
14'-0" DO 112'-11" 0' - II" 2 DO 51 - 211 
16'- 0" DO J 2'-11" I' -11 11 2 DO 1 6' - 0" 

END SPAN 
12'-0" TIMBER 1'-11 11 1'-11 11 2 SPACE~ 41_2" 
14'-0" DO I'-IP' I' -11 11 2 DO 5 1

- 2" 
151

- 0" STEEL 0'-11 11 0'-11" 2 DO 7'-0" 
16'-0" TIMBER 2'-11" 2'-11" 2 00 5 1

- 2" 
20'-0" STEEL 0'-11 11 0'-11" 13 DO 6 1

- 211 
25'-0" DO 0' -II" 0'-11" 4 DO 6' - 0" 

~-O" DO 0'-11" 0' - "" 5 DO 6' -011 
35 ' - 0" DO 0'- II" 0'- II" 5 DO 7'- A" 
40 1-0" DO 0' -II" 0'-11" 6 DO 7'- a" 
45'- 0" DO 0'- II" 0'-11" 7 DO 6'-1011 

150',0" DO 0 1 -1111 0' -II" 8 DO 6'- 2" 

COMPANION SHEE TS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 

12 Iq 16 18 20 22 ASSEMBLED VIEW OF TYPICAL WALKWAY PANELS 

275 
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FRAMED TIMBER TOWERS, 
16-FOOT TIMBER SPANS 

NOTES 
ALL CAPS 10 X 10 
ALL SILLS 10XI0 
ALL COLUMNS 10 X 10 
ALL LONGITUDINAL STRUTS 
LONGITUDINAL BRACING' 

3 XIO MK 124 
4X8 MK 158 

ALL TRANSVERSE BRACING 

DIMENSION C/C COLUMN FOR ANY HEIGHT SEE SHEET 214 

TRANSVERSE ELEVATION 
TIMBER TOWER 

276 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS 

TRANSVERSE 
BRACING ----I--H-- --I 

LONGITUDINAL ELEVATION 

ASSEMBLED 
13'- 4- TO 75'-10· HIGH 

COMPANION SHEETS 

GENERAL NOTES 
BILL OF MATERIALS 
CONNECTIONS 
CONNECTIONS 
CONNECTIONS 
SYMBOLS 

CONCRETE PEDESTALS 

SHEET 175 

SHEET 
154 
176 
181 
182 
183 
155 

214 



RAILWAY 
E-45 

307 

FRAMED TIMBER TOWERS, 
16-FOOT TIMBER SPANS 

2 EQUAL DISTANCES BETWEEN c.s 
I-STORY TOWER 

2-STORY TOWER 3-STORY TOWER 

BILL Of M~TERI~L f OR ONE Tmo/E R Of TilE NU'IBER Of STOR IES IIIDIC~TEO ." 
NUMRFR OF "TOR!.E~ 6-STORY 5-STORY 4-STORY 

TOWER HE IGHT 75'-10' 6, ' -tP '0'- 10 ' 

SIZE UNIT 
QJAKTI~ QJANTI~ LINE OESCR I PTiON STOCK NO M~RK 

(INCHES) LENGTH I (~6~~~~1 QJAKTITY F1'f4 F1'f4 F1'f4 

LUMBER SOfT WOOD 

1 C~P 19-6620 . 1-14 265 10 X 10 1'" -0' 418 1 150 1 1"50 1 150 

2 SI LL 19-6620 . 1-2 26B 10 X 10 20 '-0' 625 6 1000 1 500 1 500 

DO 19-6620 . 1-18 267 10 X 10 18 ' -0' 561 6 900 1 450 
"~ DO 19-6620 . 1-16 266 10 X 10 16'-0' 500 6 800 6 BOO 1 400 

5 DO 19-6620 . 1-14 265 10 X 10 14 ' -0' 418 6 . 700 ~ 700 6 700 

_6. DO "19-6620 . 1-12 264 10 X 10 12'-0' 115 6 600 6 600 6 600 

7 COLUMN 19-6620.1-12 264A 10 X 10 12 '-0' 11' • 16 1600 10 1000 24 2400 

8 DO 19-6620.1-12 264E 10 X 10 12'-0' 11'- 15 1600 10 1000 24 2400 

9 STRUT 19-1160.1-2 20S 6 X 10 20 '-0' 11' 4 400 4 400 4 400 

10 DO 19-1160.1-18 207 6 X 10 18'-0' HS 72 6480 50 5400 4S 4120 

DO 19-1'60. 1-1Q 205 6 X 10 14 '-0' 261 4 2S0 4 280 4 280 

1> RRACI NG 19-1140.0S-ZZ 159 4 X S 22' -0' 220 12 704 6 152 6 152 

l' DO 19-1HO . OS-2 158 4 X S 20'-0' 200 64 1411 44 B47 10 1600 

4 DO 19-1140 . 08-1S 157 ~ X S 18 '-0' 180 42 2016 42 2016 10 14~0 

15 DO 19-31~0. 08-16 156 q X 8 16'-0' 160 6 256 6 256 6 256 

6 DO 19-1952 . 1-12 12~ 1 X 10 12'-0 • 111 16 ~80 16 480 16 4S0 

17 SCAB 39-3,.0 . 1 30' 4 X 10 , 1-0' lB 24 2~0 18 180 12 20 

18 DO 19-3110 .1 307 3 X 10 1 ' -0' 28 20 50 20 1'0 20 150 
19 DO 39-19'2.1 llS , X 10 2'-8' 2' 12 80 12 80 12 80 

20 DO 39-1130 . 1 306 3 X 10 2 '-0' 19 12 60 12 60 12 60 

21 DO 19-3HO . l '17 3 X 10 1'-6' 14 ~ l' 4 15 q 15 

STEEL HARDWARE BLACK 

MACH INE BOLT WITH NUT 
ZZ AND TWO WASIIERS 43-2)25.1-1 £30 1 30 ' 7. S 24 2~ 2 ~ 

....2i 00 43-Z325 . 1- ZS (ZS 1 2S' 7 . ~ S S 8 

Zq 00 ~3-ZJZ5 . 1-Zq (Z4 1 Z4' 6.5 lZ0 96 72 

Z5 DO 4,-2)25 . 1-2 ( ZO 1 ZO' 5 . 6 238 I S2 lZ6" 

Z6 00 43-Z125 . 1-1S (IS 1 IS' 5 . 1 90 90 90 

Z7 DO 4)-2'25 . 1-164 (16 1 16' 4 . 7 ZIZ IS4 156 
,R 00 41-2}25 . - 44 [" q 1 14' 4 .1 56 56 56 

Z9 DRIfT BOLT PLAIN 4'-1636 . 07- Z 020 1/4 ZO' Z. , 192 156 lZ0 

l-STORY 

'8 '-4' 

:;UAKTI~ F1'f4 

1 150 

1 500 

1 400 

6 600 

18 1800 

IS IS00 

4 400 

16 1240 

4 2S0 

6 152 

22 1171 

12 576 

6 255 

16 ~BO 

6 60 

20 150 
12 80 

12 60 

~ 15 

Z4 

8 

48 
70 

90 

128 
56 

S4 

ONE- TO SIX-STORY MARKING DIAGRAMS 
BILL OF MATERIALS 

4-STORY TOWER 

2-STORY I-STORY 

25'-10' lJ' - 4 ' 

QJAKTI~ fEI~ QJAKTI, fEI~ 

1 150 1 150 

1 500 

1 400 1 400 

12 1200 6 600 

12 1200 6 600 

4 400 4 'Il!JL 
2q 2160 12 1080 

4 2S0 4 280 

6 152 4 215 

14 747 6 120 

16 4S0 8 240 

20. 150 20 150 

12 80 

12 60 12 60 

~ 15 

Z4 16 

S 

Z4 12 
14 

96 72 

76 16 

56 56 

4S Z4 

SHEET 176 
COMPANION SHEETS 

GENERAL NOTES 
ASSEMBLY AND PIECE MARKS 
CONNECTIONS 
CONNECTIONS 
CONNECTIONS 
SYMBOLS 

SHEET 
154 
175 
181 
182 
183 
155 

-+ ________ ~~~---1~7 

o 
5-STORY TOWER 

277 



RAILWAY 
E-45 

TOP 

-", 

FOR DIMENSION "y" 
SEE TABLES A 
AND B 5HEfTI78 = 

278 

FRAMED TIMBER TOWERS, 
lS- TO 50-FOOT STEEL SPANS 

SUPPLEMENTAL MATERIALS FOR ATTACHING 
STEEL STRINGERS OF DIFFERENT DEPTHS SHEET 177 

TYPICAL :! 

LONGITUDINAL SECTION THROUGH TOWER 

'\ 
SECTION C-C 

FOR 15' TO 45' SPANS 

T -
="'tV' DIAPHRAGM 

~l ,.-BOLTS -43 X18" B 18 
CORBEL MK 283 A -", rA~r;;===::;:=;;~l,:..,/ 

BLOCKING 12XI2X8'-6" BLOCK OUT FOR BOLTS 
~X26" B26 - 4 SCABS 3XIOX5'-0" MK 124 A 
4 

FOR DIMENSION Y 
SEE TABLE A 

SECTION B-B 

DIAPHRAGMS ~-=:;;~~~i:::.-_" 

LATERAL' 

~t====z~~~~ir~~ 21I68 
BOLTS R ~SEE TABLE A 

BLOCKING 12" WIDE 

I DRIFT BOLT ~X20· 020 

EACH END OF 
EACH 12X 12 STEEL 

STRINGER 
SEE TABLE A 

TRANSVERSE 
BRACE 

TIE 

ASSEMBLED VIEW 

TOP OF TIE\ 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
CONNECTIONS IBI,I82,I83 
TIMRER TOWER ASSEMRLY 179 
BILL OF MATERIA LS, rABL~~A ANIIB 178 
BILL OF MATERIALS 180 

STEEL 
STRINGER 
SEE TABLE 
A 

36 1 150 
FO R 01 MEN S ION X t re!;"--.joA-----oi.,....-~~ 
SE E TA B L ES A i ....... ~~~:Eh:::~~t',...J, 
AND B -----j _ ; ."..-DIAPHRAGMS 

BOLTS ~XI8" B 18 n r 2 BOLTS ~X38" B38 

FOR BEARING Its ---L \ , 3 CORBELS 12XI2 
SEE TABLE A X4'-IO" 

EACH END OF 
OUTER CORBELS 



DIMENSIONS FOR ATTACHING TIMBER RAILWAY 
E-45 

FRAMED TOWERS AND BENTS, 
TIMBE.R AND STEEL SPANS AND STEEL STRINGERS BILL OF MATERIALS SHEET 178 

TAB! E B - SEE SHEET 177 -
TYPICAL SPAN L 

50' 45' 40' 35' 30' 25' 20' 

X 4-9~' 4'-96 4-10&' 4-9,; 4 '-7f 4-3a ' 4-0i! 

., Y 1'-2A" 1'-3li" 1\..3~" 1'-3!" I'-O~" 0'-ge" OLS!" 

W 1'-25" 1\..311" 1'-3~" 1'-3~" 1'-01 11 0'-9il" 0'-66 11 

BOLTS T 32" 32" 32" 32 30' 2S" 22" 
X 4'-9'" 4'-9;; " 4'-10~" 4'-911 41-7~u 4'-3!" 

'0 Y 1'-2A" 1'-31i " 1'-3%" 1\..3~" I'-O~" 0'-9~" 
t\J W d- s~" O'-g" 0'-9l" O'_g" O'-6~n 0'-3" 

BOLTS T 24" 2S" 2S" 2S" 24" 20" 

X 4'-9~· 4'-9~· 4'-101" 4t.9~M 4'-71i" 

in Y 1'-2~" 1'-31i • 1'-3i" 1'-3~" ILoi" 
(/) 

I,\J W 0 '-5i O-S" o-s4: 0-6" 0-3ot" 
z BOLTS T 22 24 24" 22" 20" 
<l 
Q. X 4'-9~' 4'-9~," 4'-IOj" 4'- 96 
(/) 

..J'O Y 1'-2!:. 1'-38 " IL3!" I' 3~" 
<l r<l w 0'- 2~' 0'- 21" O'-3,t" 0'-2,f' 
0 
0: BOLTS T IS" 20" 20" 20" 
>- X 4'-9;;'0-1- 4"' 9;\ " 4'-IOi" I-

in Y 1'-3;\- " 1-3i1 1-3~ ,., W O'-Ol[" 0 ' 0" O\..O~" 
BOLTS T IS" IS" IS" 

X 4'-10~" 4'-10~" 

'0 Y 1'-3~" 1'-3~" 
<t W 0-1 O-O:\: ' 

BOLTS T IS" IS" 
X 4'-ge " 

in Y 1'-3~· 
<t W O'-O!" 

BOLTS T IS 

TABLE C - FOR KNOWN STEEL -STRINGER SPAN 
DIMENSIONS 

TYPICAL STEEL 16" TIMBER IS" TIMBER 
SPAN STRINGERS U Y STRINGERS STRINGERS 

V BOLT Q V BOLl Q 
15' 21 I 63 3'-61" 0'-0" d -6! " 20" O'-4!1I IS" 
20' 27 I 91 41-0~u 0'-6~" I'-O~" 26" d-IOl" 24" 
25 ' 30 I lOS 4'-3l" O'_ga ll 1'-3ij" 30" I'-I~" 2B" 
30' 33 I 132 4'- 7k ll 1'-OJl" 1 '- 7~" 32" 1'-5~" 30" 
35' 36 I 150 4'-91" 1'-3li" 1'-9a" 36" 1'-7~" 34" 

40' 36 I IB2 4'-IOi" 1'-3£" I'-Iol" 36" I'-el" 34" 
45 36 I 230 4'-9i' 1'-3a 1!.o9>!" 36" 1'-7w" 34" 

50' 3s I 150 4'-9~" 1'-2~ " 1 '-9~' 36" 1'-7g" 34" 

TABLE A-SEE SHEET 177 

TYPICAL STEEL BEARING DIMENSIONS BOLTS 
SPAN STRINGERS PLATES R 

L MARK I---u-r-y--I LENGTH 

15' 21 I s3 3'-6i" 0'-0" IS" 
20' 27 I 91 4'-08" O'-Sa " 22" 
25' 30 1 lOS 41- 3~" 0'- ge ll 26" 
30 33 1 132 4 -7j,. I - Oil 30 
35' 36 I 150 4'-9 7

, 1'- 3/1 !' 32" 
40' 36 I IS2 4'-10 "1'-3~' 32" 
45' 36 I 230 
50 36 I 150 4-9 1-21 32 

, 920303 0 - 50 - 36 

TIMBER SPAN 30~ 0" .1 TYPICAL SPAN 

TOP OF TIE~ 
=0)1 -0) 1 . -,. 

I STEEL STRINGE~ TIMBER STRING~R '" III -1.. N STRINGER 21 I 6 3 
::;) SEE TABLE C 

DIMENSIONS, 
SEE TABLE C ;~ W DK I IXJ~ >- IX: 

II: ... 
~ 
0 
I-

• VARIABLE • 
""-

BLOCKING 
.6 ~ ONE~ BOLT Q IN 

2!"2" I!. 10" EACH CORBEL 

- '- SEE TABLE C 
-t-~ 4'-'-

SECTION SHOWING JUNCTION OF TIMBER 

AND STEEL STRINGER SPANS ON TOWER 

BILL Of MATERIALS fOR VARIABLE BLOCKING fOR ONE SPA~ 

SPAN ADJOINING TOWER 15' 20 ' 

STR INGER SIZE 2 1 I 6} 27 I 91 

SIZE 
UNIT 

LINE DESCRIPrlON STOCK NO MARK ( INCHES) LENGTH :1 QUOOITY FB>4 joul\l/TI TY FB>4 

'---rL.UMBER 50fT I«lOD 

1 CORBEL }9-66'D . 12 22,A 12 X 12 QI-lO- 218 8 A80 8 Aao 

2 BLOCK I NG ON CENTER BENT }9-6616, 2}}A 8 X 10 9'-5' 210 1 67 

no }9-6620 . 1 26}A 10 X 10 81-~. 270 

DO ,9-H60 . 1 2HA 6 X 10 8'-6· 180 

5 BLOCK I NG ON END BENTS }9-6615 . 12 2uaA a x 12 8'-6" 250 2 160 

6 DO }9-6620 . 12 ZAaA 10 X 12 8'-6" }20 

7 DO }9-H60.IZ 2A8R 6 X IZ a'-5' 190 

a TOP PIECE CENTER BENT }9-66JO . 12 Za}A 12 X 12 8 ' -6" J80 1 120 1 lZ0 

9 SCAB }9-}952 . 1 1 2AA } X 10 ,1-0· 50 A 60 A 60 

STRUCTURAL STEEL 

10 BEAR IIiG PLATE A7-78AA,1 PI 12 x 1 1 '-A' 50 a 6 

11 DO A7-78AA . 07 PZ 11 X }/ A 1'-'- }5 8 6 

12 DO ij7-78AA. l PI 12 X 1 1'-8' 6A 2 

U DO A7-78AA . l P2 11 X 1 1'-7' 60 2 

A DO A7-78AA .1 PI 15 x 1 1'-8" 85 

15 DO A7-78AA . l P 2 IA x 1 1'-7" 75 

L< 00 U7-78AA . l PI 16 X I 1'-9 " 95 

17 DO A7-78AA . l P2 15 X 1 l' -8 ' a5 

STEEL HARDWARE BLACK 

18 ~~$H ~:!~ ~~ T W~~~~R~UARE A}-2}25.07- 8} B a }/ A IS' 2.6 ZO lZ 

9 DO AJ-2}Z5.07-ZZ} B22 }/ A 22' }.O 8 

20 DO A3-2}25 . 0'-266 826 }/ A Z6' },6 B 8 

2 ' DO ij}-2}25. 07- }06 8}0 }f A }O ' A. O 

22 DO A3-23Z5 . 07-3Z 8}Z }/ A }Z' A. 2 

2' DO A3-2325.0 7-}a6 8}8 ,/ " }8' 5 . 0 

21 DO A -2}25 . - 8 E18 1 18' A.8 10 12 

" no 1 <T .,>1 T ij}-16J6 . 07-2 020 }/ A 20' 2.6 16 16 

= (IJ 

!iii 
- , 

It) 

=(lJj 

25' 

}O I 

QUOOITY 

8 

1 

2 

1 

A 

6 

6 

2 

2 

lZ 

16 

12 

16 

w 

- - ;'L 
~ PI 

P2 

/ 

-. 1- - -
..J 

lW iw 

}D' 

108 HI U2 

( SPA~) FEET 

15 50 

20,25 

3035 

40 45 

}5' 

}6 I 160 

FB>4 QUANTITY FB>4 QUANTITY FB>4 

A80 8 A80 8 A80 

1 67 1 67 

B) 1 8} 

1 50 

1 ao Z 160 

200 Z 200 

.1 .1 2l> 

lZ0 1 120 1 120 

60 A 60 A 60 

6 6 

6 6 

2 2 

2 2 

lZ lZ 

8 a 

8 

8 

12 12 

16 16 

COMPANION SHEETS 

GE'IERAL NOTES 
SYMBOLS 

SHEET 
154 
155 
177 SUPPLEMENTAL MATERIALS 

TIMBER TOWERS 179,ISO 

BEARING PLATES 

W L PI P2 
INCHES) INCHES) 

12 IS 12XIXI'- 4" IIX~XI~3" 
12 20 12XIX I~ s" II XI XI~7· 

15 20 15XIX I'-S' 14XIX 1'-7" 

16 21 ISXIX 1-9" 15XIX I~S" 

UO' U5' 50' I 35 I 182 }6 I BO 3~ I 50 

QUANTITY f1t4 ~ANTITY f1t4 (lJI\IITITY ~ LINE 

8 U80 8 A80 12 720 1 

1 H 1 67 2 lH 2 

1 8} 1 a} , 
Z 160 Z 160 2 160 5 

2 zoo 2 200 2 200 6 

7 

1 120 1 120 1 120 a 

Q 60 . A 60 A 60 9 

6 6 10 10 

6 6 10 11 

12 

U 

lA 

2 2 6 

Z 2 17 

lZ lZ 2 A la 

19 

8 8 20 

8 ZI 
8 a 22 

8 23 

12 lZ 12 2A 

16 16 16 25 

279 



RAILWAY 
E-45 

TOP OF TIE 

VARIES SEE 
SHEET 177 

0 

-on 
N 

01 

ig 
0 
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~ 
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~~ 
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FRAMED TIMBER TOWERS, 
STEEL SPANS 

" 
':. ~ATTER 
N 264A COLUMN 2 IN 12 

264E COLUMN ~ IN 12 

C) w 
u NN 

ill -
~ 
(/) 
w on U .... ~ 
Q. 

:I (/) 

i on 
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~ 
Q. 
(/) 

<f 

MAXIMUM MAXIMUM 
DIMENSION C/COF COLUMNS FOR 

SEE SH"EET 214-

.TRANSVERSE ELEVATION TIMBER .TQWER 

ONE- TO SIX-STORY PRINCIPAL DIMENSIONS, 
GENERAL VIEWS, PIECE MARKS 

SEE SHEET l77fOR 
SCAB S ON CE NTER 

r 3' - 211 

LONGITUDINAL ELEVATION 

13'-4" TO 75'-/0 11 HIGH 

CAP 

SILL 

TRANSVERSE 
BRACING 

NOTES 
ALL CAPS 10 X 10 
ALL SILLS 10 X 10 
ALL COLUMNS 10 X 10 
ALL LONGITUDINAL 

STRUTS 6 X 10 
LONGITUDINAL BRACING : 

4 X 10 MK 167 
3 X 10 MK 122 

ALL TRANSVERSE 
BRACING 4 X 8 

ASSEMBLED VIEW 

SHEET 179 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
SUPPLEMENTAL MATERIALS 
SUPPLEMENTAL MATERIALS 
BILL OF MATERIALS 
CONNECTIONS 
CO NNECTIONS 
CONNECTION S 
CONCRETE PEDESTALS 

LONGITUDINAL STRUT 

SHEET 
154-
155 
177 
178 
180 
181 
182 
183 
214-



RAILWAY 
E-45 

I-STORY TOWER 

2-STORY TOWER 

FRAMED TIMBER TOWERS, 
STEEL SPANS 

265 

3-STORY TOWER 

• C1I' ... rfRIAts f(1l CI'lE T(l£~ OF If..MlER OF Sf(1lIES d l{)ICAfED 

NLHl£R Of STCJl IES ~ ~-SfO<Y O-STOOY 

~" ... r (,. n...-, "'-10' '-4" 50'- 10' 

LINE D!s:RIP1II~ S fOCK t() I1'\RK SIZE I L£Hm1 (~~I,'~~) QUANT ITY FEJ-1 QUANf lTY ,'EJ-1 QUAN flTY Hf·\ 
(IICf£S) __ R:lJIV5 

L~ 3fl1Oll 

I r nu 'o-.«,n '" 10 , 10 '-{l" .'A 5. 5 51ll 5 583 
, 1o , ,o-."n -'A ' .7 10'10 '-{l' 1O 1500 5 750 5 750 

~ 31>-6620. -16 266 10 X 10 16'--i)' 500 0 lJ}} ° lJ}j . rYl '1>--'"20 - 2" 10 X 10 .'-{)" 038 0 167 10 1167 10 1167 

5 00 3y.-6620. 12 ZIIU 10 X 10 12 ' -0" 375 15 1500 15 1500 15 1500 

< ~ 31>--6620. - ~ .. 10 X 10 10'-0" } I 1250 5 on • 7 

7 I "",,,~ ,0. •• <>n _l? ",ll" ' 0 , 10 ,, '-{l " ." M 6000 50 500O 00 0000 

A rYl '1>--6620 " 2.0f 10 . 1O 12'-{)" ,75 60 6000 50 5000 00 0000 
0 1 """IT '1>--"60 - l OO 6 X 10 O'-{)" 26 56 }920 08 3360 00 2800 

,n rYl ,y.-B60 - l> 20' 6 X 10 12'-{)" 225 28 1680 20 000 20 1200 

A'"'l''''' .1>-- .. 0 -OA '" X 1O B' -O" 75 OB 960 00 800 32 600 

"" ,0- ,.n· ""-?? ,,< X 8 22 '--i)" 120 20 lLI.- .JQ. .2?7 .1!l 587 

"" ,o-".n OA-o? "A , A 20'-0' 200 .0 20 1067 0 533 

H' "" ,0- ,.n """ 'A ,<7 , R IR '-{l" lAO M 2880 60 2880 0O ' 020 

" rYl .0- •• O_M-I< ". X B 16'-{)" 160 .20 85~ 20 853 20 .,. 
I< IY\ '1>--1100 . - IA 161A XlO 18' --i)" 225 16 960 6 >;60 16 1>60 

17 IY', ."" ".n - IR 1<7 X 10 IB '-{)" 225 BO 0800 IIU 3800 08 2880 

orn. '''" ".n 'M , 10 y--;)" ..18 60 600 00 000 30 300 

10 IY\ 'v- BO. 'I>; x 10 "-8" '" 1 2 IOU 96 880 80 133 

2O nn ,y.-,o,,_ '01 X 10 }'-{) " 28 20 ~ .2ll 50 .20 50 

21 00 }I>-},JQ . J06 } x 10 2' O· 19 36 l dO 36 180 }6 180 

STEEL~ BLACK 

~ I NE B<.l T WITH 3)UARE -
22 NUT AI{) lWJ WA5I£AS 0-.2.\2, . 1 .2 E20 1 20" 5·6 300 210 150 

23 00 0)-2'25 . 1-18 E18 1 18" 5. 1 088 036 380 

ZO 00 0)-2325.1 160 E16 1 16" 0 . 7 980 812 500 

25 00 0)-2325.1 100 El0 1 10" 0 .3 61l 516 080 

?< "" ~"" -120 E.l.2 12" .8 96 96 96 

27 1 "" 'fT .... P141" ""''''' .07- ' 0 20 0 20" 2 . IZO .260. .2OlL 

}-Sf(1lY 

3d' q" 

pNT l fV FllOl 

5 583 

5 750 

15 1500 

5 017 

30 3000 

}O }OOO 

32 2Z00 

16 >;60 

0 080 

10 587 

0 533 

10 oon 
20 853 

16 >;60 

" 1920 

20 200 

IIU 581 

20 150 

36 l BO 

~ 

HZ 

068 

380 

1>6 

100 

ONE- TO SIX-STORY MARKING DIAGRAMS 
BILL OF MATERIALS 

4-STORY TOWER 

2-Sfo<Y I- Sfo<Y 

25' -10' U'-4" 

QUANfi f '"ll>1 QUIINT I fy 'll'1 

5 58} 5 ~9} 

5 750 5 750 

5 500 

5 on 
20 2000 10 1000 

20 2000 10 lOCO 

20 1660 16 llZ0 

12 720 8 080 

16 3,0 8 160 

10 587 

0 533 10 5}} 

16 >; 60 16 960 

16 960 

10 100 

08 000 32 29' 

20 150 20 150 

}6 180 16 80 

00 

280 186 

276 120 

288 192 

1>6 1>6 

80 00 

SHEET 180 

305 

COMPANION SHEETS 

GENERAL NOTES 
SUPPLEMENTAL MATER IALS 
ASSEMBLY AND PIECE MARKS 
CONNECTIONS 
CONNECTIONS 
CONNECTIONS 
SYMBOLS 

5-STORY TOWER 

6-STORY rOWER 

SHEET 
154 

177, 178 
179 
18 1 
182 
183 
155 

281 
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282 

DETAIL 30 

DETAIL 33 

FRAMED TIMBER TOWERS, 
TIMBER AND STEEL SPANS 

DETAIL 31 

DRIFT BOLT i X20" 020 

10XI0 

DETAIL 34 

2 BOLTS IXIS"E IS 

3XIOX I'-S" FILLER 

CONSTRUCTION DETAILS, 
BRACING CONNECTIONS 

2 BOLTS IXIS"EIS 

SXIO 

SILL 

DETAIL 32 

DETAIL 48 

SHEET 181 
COMPANION SHEETS 

SHEET 
TIMBER TOWERS FOR TIMBER SPANS 175 
TIMBER TOWERS FOR STEEL SPANS 179 
BILL OF MATERIALS 17S 
BILL OF MATERIALS ISO 
GENERAL NOTES 154 
SYMBOLS 155 

t IXI 

4 BOLTS IXIS"BIS 

DETAIL 50 

IXIS"EIS 

DETAIL 49 



RAILWAY 
E-45 

I BOLT I X 16" E 16 

I BOLT IXI6" E 16 

2 BOLTS I X20' E 20 

6XI0 

4X8 

DETAIL 21 

COLUMN 10 X 10 

DETAIL 26 

FRAMED TIMBER TOWERS, 
TIMBER AND STEEL SPANS 

COLUMN 10X10 

r.""''d-tyf-7'----=~3 DRIFT BOLTS 

~X20" 0 20 

SILL 10XI0 

I X20" E20 

DETAIL 22 

2 BOLTS I X16" E 16 

10XI0 
2 BOLTS 

6XI0 

2 BOLTS I XI6" E 16 

DETAIL 27 

CONSTRUCTION DETAILS, 
BRACING CONNECTIONS 

" 

" 
" I' 

': 
" 

10XI0 

2 SCABS 3XI0)(2'-8" MK.318 

~--\-j~¢i~~~t;L=)~-f-:SILL 10 XIO 

I BOLT IXI6 " E 16 I BOLT IXI6'EI6 

DETAIL 23 

2 BOLTS IXI6 " E 16 ~---t,...qH' 

10XI0 

2 BOLTS 

DETAIL 28 

SHEET 182 
COMPANION SHEETS 

TIMBER TOWERS FOR TIMBER SPANS 
TIMBER TOWERS FOR STEEL SPANS 
BILL OF MATERIAL 
GENERAL NOTES 
SYMBOLS 

4 BOLT IXI8"EI8 

SHEET 
175 
179 

176 AND 180 
154 
155 

SILL 10XI0 

DRIFT BOLT lX20·0 20 
""'-11ffi-1iMi*-

DETAIL 24 

DETAIL 29 

283 



CONSTRUCTION DETAILS, RAILWAY 
E-45 

FRAMED TIMBER TOWERS, 
TIMBER AND STEEL SPANS BRACING CONNECTIONS, COLUMN DIMENSIONS SHEET 183 

BOL T I X IS" E IS--_~~. 

BOLT 

BOLT IXIS" 

284 

.... 

= 2 0 
-,;, ~ 

.... 

DETAIL 40 

£.." 

· ~COLUMN 10 X 10 
___ 1--2 SCABS 3 

MK 
X 10 X 3'-0" 
307 

---

~=-

"T/-
1/ 
'I 
'I 
~'-
I' :;-

I 

~~STRUT 
~ 

VS ILL 10 X 10 

f-DRIFT BOLT 
~4 BOLTS IXI 

~ X 20" 020 
8" E 18 

2" 

DETAIL 43 

COLUMN 10 X 10---3"--1'--1-0 

SCA8S 3 X 10 X 2' - 0" 
~~r-~~==~~~--~ MK306 

o 

CAP 10 X 10 

+'k"~'--DRIFT BOLT ~ X 20"020 

.-H:l:hI"'-flH!o.;y.rf-- ·4 BOLTS I X 18" E 18 

SILL 10 X 10 

DRifT BOLT 
~ X 20" 020 

4BOL TS 

OMIT FOR INTERIOR STRUTS 

DETAIL 44 

DETAIL 42 

DETAIL 46 

2 SCABS 3 X 10 X 2'- 0" 
MK 306 

4BOLTS IXIS"EI8 

I X IS" E IS 

I X 20" E 20 

I X 16"E16 

COMPANION SHEETS 

, 

TIMBER TOWERS FOR TIMBER SPANS 
TIMBER TOWERS FOR STEEL SPAN S 
BILL OF MATERIALS TIMBER TOWERS 
SUPPLEMENTAL MATERIALS 
CONNECTIONS AND CUTTING DIAGRAMS 
GENERAL NOTES 
SYMBOLS 

5 

--
v 

- I~"""'9-~'F= 

--J 
L ____ J ., ... 

STRU 
6 X 10 

COLUMN 264A COLUMN 264 E 

3 -8 

7 ' 4" 4 11 7" 7 " 4" 4" 7' 

t 
T 1/ ~r~ -----= " 1/ 

L 2 SCABS 3 X 10 X 3,-l"MK319 

12 BOLTS I X 14" E 14 

DETAIL 47 

SHEET 
175 
179 
180 

177,178 
181,1 82 

154 
ISS 



RAILWAY 
E-45 

PIPE 
SPACER 
MK 656 

PIN MK 655 

STEEL TOWERS, 
STEEL SPANS 

til> 
HORIZONTAL 
RODS X,Y,Z 

SECTION A-A 

FOUR STORY TOWERS, 15 TO 67 FEET HIGH, 
GENERAL VIEWS AND DIMENSIONS 

DIMENSION T COMPANION SHEETS 
SHEET 

154 
185 
168 
189 
190 
191 
186 
187 
155 

SPAN 
LENGTH 

15'-0" 

20'- 0" 

25' -0 11 

30'-0" 

SfO~?~,L 
35'-0" 

40'- 0" 

45'-0" 

TOP OF TIE 
TO TOP OF 
BEARING It 

2'· 5" 

2' -IOt" 

3'· 5" 

3'- 7t" 

2'- 5" 

3'-8i" 

3'-8t" 

3'-7t" 

GENERAL NOTES 
GENERAL VIEWS AND DIMENSIONS 
TOWER MEMBERS 
COLUMNS 
STRUTS AND COLUMNS 
ROD BRACING 
BILL OF MATERIALS 
BILL OF MATERIALS 
SYM80LS 

_,--...L...._ TOP OF TIE 

TWO 21 r 59----;t~"----J, P OF BEARING It 
MK 651 -~---~2~_0~r-.--~4F====rT-L-£-~ 

TRANSVERSE 
RODS ---Hi1l/------<..,.." 

TABULATION OF TOWER DIMENSIONS AND 
ERECTION MARKS 

FOUR STORY TOWER 

HEI GHT 77' 75' 73' 71' 69' 

BASE 34~3" 33'-7" 32'-1 1" 32'-3" 31'-7" 

A MARK 1728 1730 1729 1731 1732 
DIMENSION 18'-3" 17'-8i" 17'- 2-k" 16'-at" 16'-it" 

B 
MARK 1741 1742 1743 1751 1752 

DIMENSION 18'-3" 17'-8i" 17'-2i" IG'-at" 16'-2t" 

C 
MARK 1756 1760 1761 1757 1762 

DIMENSION 18'-3" 17'-8-t" 17'-21-" 16"-8t" 16'-2t" 

D MARK 1709 1710 1711 1712 1713 
DIMENSION 14'-9" 14'-7 11 14'-5" 14'-3 11 14'-1" 

E MARK 1694 1695 1696 1698 1697 
DIMENSION 20'-9" 20~ 5" 20'-1" 19'- 9" 19'-5" 

F 
MARK 1681 1771 1685 1686 1687 

DIMENSION 26'-9" 26'-3" 25'-9" 25'-3" 24'-9" 

G 
MARK 1674 1675 1676 1769 1770 

DIMENSION 32'-9" 32'-1" 3,1'-5" 30'-9" 30 '- 1" 

H MARK 848 850 852 653 654 
DIMENSION 21'-6" 2I'·O!" 20'-s-k" 20'-1t-" 19'-7k" 

J MARK 831 833 836 838 842 
PIMENSION 25 '-3 !-" 24'-9" 24'-2~" 23'-8!" 23'-2" 

K MARK 803 807 812 816 820 
DIMENSION 29'-9t" 29'-2" 28-6i" 27'-IOk" 27'-3i" 

L 
MARK 743 752 765 775 785 

DIMENSION 34'-9t" 34'~t" 33"'3i-
1I 32'-6" 31'-ai" 

M MARK 1028 1030 1031 .1032 1033 
DIMENSION 29'-8t" 29'-4t" 29'-o!" 28'-9t" 28'-S!" 

N 
MARK 1028 1030 1031 1032 1033 

DIMENSION 29'-8t" 29'-41-" 29'=0i" 28'-9i" 28'-51" 

X 
MARK 981 982 983 984 985 

DIMENSION 27'-oi" 26~lli" 26'-IOi" 26'-9i" 26'-9" 
SA E 

, 
I .. 25'-0' 

, 
-I 

Y MARK 968 969 970 971 973 
DIMENSION 30'-6t" 30'-3~" 30'-li" 29'-IOi" 29'-8t" TRANSVERSE ELEVATION LONGITUDINAL ELEVATION ASSEMBLED VIEW 

Z MARK 955 959 960 963 964 
DIMENSION 34'-7t" 34~3t" 33 '- 11 " 33'-6t" 33'-2i" 

SHEET 184 

LONGITUDINAL 
RODS 

LONGITUDINAL 
STRUT MK 653 

285 



RAILWAY 
E-45 

8' -7" 

STEEL TOWERS, 
STEEL SPANS 

TOP OF TlE---~r-
TWO 21 I 59----,t::::::l 

MK 651 ---;--_...!L-l=r===:-=""'iF" TOP OF BEAR"lNG 

MK 653 

BASE 25'-0· 

TIIl.IU.TlDI 1F TQoIOI OIMEl6ICH1 NIl El£TIDI _ 

Ttloo1ER 

HEIQIT /17' 6" 63' 61' !19' '7' ", '" 
M9 »'-11' lO'-" 2f'-7' 28'- , 21'-)' 27'-7' 26'- , 

26'-" 

A - 171Q 17" 1736 1728 1728 1729 17:111 1732 
DIMEI6ICJ1 22'-5 '/8' 20'-'" U'-l 1/s' 18'-" 1.8'-'- 17'-2 7/8' 17'-2 1/8' 16'-2 5/a' 

"-
B - 1746 17116 17Q7 11Q8 17Q9 1750 1751 1752 

Im_'DI 2{)1_ 'I JO'-,j' 9'-9 • oP' o1s' 18;- , 17'-i! 7/3' 16'-i! '/0' 16'-2 5/S' - 1767 1767 1738 11!19 1756 1760 1757 176l 
C 

DI_ICJI ZO'-'" 20'-", 19'~.· P'-) 1/s' 18'-'· 17'-8 7/S' ld'-i! >/4' 16'-2 5/8' 

! - 1706 1706 1707 1708 17:19 1710 ln2 I7U 
I)'MM!lICJI 15'-5' 15'-5· 15'-'- 15'-1 1 14'~' 14'-71 1Q'-J' 14'-1 1 

~RI< 1691 1691 1692 1~93 169ij 1695 16~8 1697 
F 

DIt~I~ 22'-1 1 22'-1' 21" -9' 21'-51 20'-9' 20'-5' 19' -9' 19'-5' 

MARK 1677 1678 167P 1680 1681 168, 168Q 1687 
G 

29'~' 28'-9' 28'-1' 27'-5' 26'-9' 26'-1' 25'-5- 15'-9' DII£NSICJI - 8)9 a5P 8QQ 846 846 850 851 854 
J 

DI_ICJI 23'-' )/8' 23'-11 5/8' fzz--10 )/.' 2'-5 1/8' 21 ' -6' 21'-0 )/8' lz!l'-1 )/S' 19' -7 7/8' - 817 822 S24 826 8)1 851 838 8Q2 
K 

DII£NSICJI 27'-" )/8' 27'-5' 26'-1D!' 6'-Q liS' 25'-3 ,/8' 2Q'-9' 2"~" 2}'-2-- 756 778 78P 7Pd SO, 810 815 820 
L 

DI_'CJI 33' -104' 32'-Q 1/s' .)1'-4' lO'-.- 29 '~ 5/8' 28'~ 5/8' 28'-}" 21'-',-- 102' 1025 1027 1026 1028 10JO 10)2 1051 
M 

DI_ICJI JO'-U 3/c' JO'-U 3/0 110'-7 ,/e' 10'-, 7/S' . 29t~" Z9 1 -Qt' 28'~ )/8' ~'-5 7/8' - 1023 1025 1026 1028 1028 10'1 1031 1051 
N 

OI_ICJI 52· ... 1/8' JO'-U 3/0 !Jo'-' 7/8' 29'-84' 29'-84' 29' -0 7/8' 129'-0 7/8' ~'-5 7/8' 

a.EVIS - P78 978 P79 980 1181 982 I18Q 98' 
RCOT DI...sICJI 27'~' 27'-'" ~7'-' 7/.' 7'-2 7/8' 27'-0 .7/8' 26'-U 7/8' 26'-10' 26'-g' 

cu:IIlS - 965 98' P66 987 968 969 971 P71 
IGll OIMEl6ICJ1 ]1 '-<I! , )l'-4l' ~l'-l 7/8' JO'-U4' JO'-8 1/S' JO'-3 5/S' 29'-10 5/8' 9'-8 1/s' 

286 

ONE- TO THREE-STORY TOWERS, 15 TO 67 FEET HIGH, 
GENERAL VIEWS AND DIMENSIONS SHEET 185 

DIMENSION T 
(SEE TA8LE SHEET NO. 184) 

PIN AND PIPE SPACER MARK 655 AND 656 
ON LONGITU 01 NAL STRUT CON NECTIONS 

PIN AND PI PE SPACER MARK 65~ AND 657 
AT TRANSVERSE STRUT CONNECTIONS 

SEE TYPICAL JOINT DETAIL SHEET 184 

8'_7" TOP 

l\&S11llY m.ER 

'1' fill' 47' '" ." U' 

25'-7' ?'- , .. ,-, "'-7' 22'- , 22'-3' 

1133 17,. 1738 171' 1739 17211 

l5'-2i-' 22'-5 5/S' 21'-'" 20'-',' lP'-5 1/s' 18'-" 

1753 
1" -8 5/a' 

176' 1765 1766 1767 17!19 1756 

15'-8 5/8' 22'-) 5/8' 21'-)t' 20'-.,.' 19'-) 1/8' 18'-" 
171e 

1)' -11 1 

1699 1704 1705 1706 1708 1709 

19'-P 15'-1' 15'-9' U'.-,' 15'-1' 1.'-9' 

1688 1(189 lOW 1""1 lOll' 100. 

24'-1' 2.)'-5' 22'-9' 2Z'-t· 21'-" 20'-9' 

S58 
19'-2 }/8' 

SQ5 831 815 8)9 8116 8Q8 

22'-7 5/8' 2"-3 )/8' 24'-3 )/4' 23'-11 3/8' 22'-., 1/8' 21'" 
827 SOij SU 818 826 8)1 

26'-) )/8' 29'~ )/.' 28'-., 7/8' 27'-5' 26'-4 1/s' 25'-) )/8' 

1035 1023 102. 1025 1026 1028 
28'-2 )/S' 32'-4 1/8' N'-7 )/0' JO'-U '/0 30'-' 7/S' ZP'-e,' 

10)6 1023 1024 1025 1026 1028 

27'-U' 32'-Q 1/8' ]1'-7 )/4' JO'-U )/4 JO'-) 7/S' 29-64' 
98 

26'-8' 

29' .!'~4' 976 977 P7S 980 Pal 
27'-9 1/8' 27'-1- 21'~' 27'-2 7/8' 27'-0 7/8' 

39' )7' 

21'-7'· ZO'-U' 

1729 1732 

17'-2 )/4' 16'-2 5/8 

1761 1762 

17'-2 )/e' 16'-2 5/8 

1711 1711 
U'~, 1"'-1' 

.""" ."'" 
"-I' IP'''''' 

852 85Q 

20 ' -8 7/8' lP'-7 7/8 

8)6 842 

24'-2 5/8' 2}'-2' 

10]1 10" 
29'-0 7/8' 28'-., 7/8 

10]1 1051 

29'-0 7/8' 28'-., 7/S 

Pa) 985 
26'-10 7/8' 26'-9' 

", 33' 31' 29' 27' 

20'-,· IP'-1' 18'-11' lS'-J' 17'-7' 

1733 17110 1119 17ZO 1721 

W-2!' 14'-2 )/S ' 26'-4,' 211'-4' 22'-) 5/8' 

1764 1766 

5'~' C'~ o1S' 

1715 1716 
U'-9' U'~I 

"'" HU. HU' HU> HU_ 

18'-91 18'-1' 17'-"" 16'-9' 16'-1' 

8!19 S60 
18'-9' 17'-104' 
8Q7 8Q9 808 821 S31 

22'-1 '/8' 21'-0 7/8' 29'-U' 27'-2 1/s' 25'-' )/8' 

1036 10)7 
27'-U' 27'-4 5/8' 

1036 1017 1021 1022 1023 

27'-11' 27'-Q 5/8' 35'-) 1/8' }}'-gi' )2'-4 1/8' 

Pa6 988 
26'-1' 26'-5' 

COMPANION SHEETS 
GENERAL NOTES 
GENERAL VI EWS AND DIMENS'IONS 
TOWER MEMBERS 
COLUMNS 
STRUTS AND COLUMNS 
ROD BRACING 
BILL OF MATERIALS 
BILL OF MATERIALS 
SHIMS 
SYMBOLS 

SHEET 
154 
184 
188 
189 
190 
191 
186 
187 
192 
155 

TOPOFT~IE 
DIMENSION T -

(SEE TABLE SHEET NO.184 
TOP OF BEARING It: 

IOXIO I 42 

OOE-STalY m.ER 

2" 23' 21' lP' 17' U' 

16'-11' leS'-J' U ' -7' 14'-11' 14'-)' U'-1' 

1722 1723 172Q 1725 1726 1727 
20 1-,., 18'-,- 16'-2 5/8' . 14'-2 3/S' 12'-2' 10'-1 5/8 

HU. 1109 171.3 1716 1717 1718 

15'-5' 14'-9' nt-I'· 1.5'-5' 12'-9' 12'-1' 

8)9 SQ8 85ij 860 861 662 
25'-4 ,/S' 21'-6' 19'-7 7/S' 17'-104' 16'-1 )/8' lQ'-"" 

1025 102S 1033 10)7 1038 11m 
JO'-11 )/ij' 29'-ei' 28 ' -5 7/8' 27'-4 5/8- 26'-Q S/8' 25'-6411 



RAILWAY 
E-4S 

920303 0 - 50 - 37 

~B - BILL Of MATERIAlS aJ+DI 10 ALL TCto£RS 

LII£ OE3:RIPTI~ 

ClIP Bt:J\'I 

~ etARlNG PLATt 

i DIAf'tft!IGI·1 

" RIVETS IN BEARING PLATt 

5 R I vETS I N WEB OF rJIP 

6 UK; I TUO I HAL STruT 

1 PIN PLATt 

8 PIN PLATt 

9 COUMI BASE PLATE 

10 Sf I FffiIffiS 

STIFFENER> 

12 BRAe I NG cntIECTOR 

00 

..... SPUCL 

15 FlANGE SPLI CE 

16 RIVETS. WEB SPLICE 

11 RIVETS. FLANGE SPL ICE 

18 !lPIH 

10 9PIN 

20 JiOOTTER PIN 

21 9 <YlTTER PIN 

_22 ~PIPE SPACER 

.2J jlp IPE SPACER 

ZU jI-

~ 9WI\9iER 
Z6 :JLOOP !OJ UK; I TUOIHAL UP.:la 

21 SPLICE !OJ 

28 °JnlotJlu'Ill< 

20 ojJwp !OJ TR~'ISVER5E UPSET 

,n SPI Ir.r !OJ 

~TURN8.£KLE 
32 i§uEVls!OJ HJRIZOOAL UPSET 

3} ~ 00 

3U SPLICE !OJ 

}5 rtruRNB..CKLE 

36 §iCLEVls 

37 ~,,1I1 HEADED CLEVIS 

38 ,l)oonERPIN 

39 WELDING !OJ 

~ CONNEtTO'" PIN AS3£M&L'I', 1Js." 

Y CO"lNECTOR PIN ASSEM1!LY, 2" 
~ LOOP ROD AS5£MBl'I', I r." 
'jJ LOOP ROD ASSlM1!LV, lit' 
§! (lEVIS ROD MSEMBLV, ~ .. 

STOCK 
IIlMlER 

4&-2900.21-1>59 

47-18U4.07-1 

4&-ZIlOO . I2-1>65 

U}-6353 .08 

U}-635}~1I-~5 

U7-78UU. 0II-I 

"7-78UU.0II-I 

U7-18UII.I-5 

"7-78UII.01I- U 

U7-78UU. 0II-IU 

..... ' OlVlI>-n .. 

U7-18UU.05-22 

U7-78UU.05-22 

U7-18U". 05-ZZ 

U}-6}53.01l-} 

U}-6}5}.08 

44 -'2'K7-0Z 

44·bZ4' .7- 0oll 

U&-6375.5-11 

4&-6}15 . T01 

4&-6}75. T07 

4&-}772 .2 

STEEL TOWERS, 
STEEL SPANS 

DETAILED - ~ SIZE 

SHEET I() (ltcI£S) 

651 IBB 21 I 59 

P6 IBB PL 21 X 3/U 

01 IBB 12 I 65 

IBB 1/8 

188 118 

65l BB o I U2 

P8 BB PL 9 X }/8 

P5 190 PL9 Xl/8 

PU 189.190 PL ZU X I 

P9. 10. 89 PL 6 X }/8 

PI2 . 11. IU 190 PL 6 X 3/8 

CI 189.190 12 I 65 

Pl 189 PL U X 112 

PI 189 PL 10 X 112 

P2 189 PL IZ X liz 
189 118 

189 118 

65U IBB I liz 
655 IBB 2 

IBB I/u X Z 112 

188 l/8 X } 

656 188 U 

657 IBB 2 

658 IBB } 3/u X I ~, HOLt: 

659 188 U 3/ U X 2 y." HOLt: 

IBB I 118 D 

188 I 11"!6 
IBB 5/8 

611 191 3/u a 
678 9 3/u. 

191 I 1/8 

680 191 3/u a 
600 191 3/4 a 
678 191 }'4 ~ 

191 1 118 

191 10. 3 FOR Ik'TNR 

191 1*' 
191 1I4X2l/2 

LENOTIi 

10'-}-
,1-14-

1'-6" 

2' 3/u' 

2 l/2' 

2}'-10' 

0'-10' 

0'-10' 

2'-0' 

,- 1," 

1'-111' 

1'-1 lIu' 

1'-0' 

}'-o liz' 
3'-6 1/2" 

}' 

2 }/U' 

I '-U liz' 
1'-5 112' 

0 '-6 118" 

0'-6 5/8' 

~~ 

4~ 
4'-7 " 

' I " ,. 
4 '-"7rt 
,- , ,. 

1' - 7' 

1:.=-.3" 
1'-1' 

". 
6' 

I 3 114 " 

I 

U-sTORY 
69' 10 79' 

UNIT 
i'UtlER WEIGHT 

(PO.JI()S) 

U 605 

U 119 

U 98 

32 .'" 
16 .4Z 

10 1000 .., 10 

lZ 10 

U I'} 

" 15 

20 U6 

12 1 

2U 5Z 

ZU 72 

ZBB .70 

672 ." 
20 8 

20 16 

UO . 1 

UO .25 

20 5.5 

20 2 

72 1.2U 

BB 1.97 

6U 26 

128 " . 5 

32 5.9 

6U 11 

128 .6 

}> 2.7 

6 U.3 

6 7 

24 1.6 

6 2 . 7 

12 U.O 

12 1. 5 

12 . 1 

4 0 LB 

PIECES COMMON TO ALL TOWERS 
BILL OF MATERIALS 

Ta.ER f£IGHT GIU..I' ClASS I FICI\TlOI 

3-sTORY 2-sTORY ~E-sTORY 
51' TO 67' 33' 10 ij9' 15' ro 'It 

UNIT UNI f UNIT 
NLMlER WEIG'iT It.MI(R WEIG'if i'UtlER WEIGHf 

(PO.JI()S) (PO.JI()S) (PO.JI()S) 

U 605 U 605 U 605 

U 119 U 119 U 179 

U 98 U 98 U !II 

32 ." 32 .'" l2 . '4 

16 .'2 176 . '2 176 .'z 
8 1000 6 1000 U 000 

}Z 10 2U 10 6 10 

2U 0 16 10 8 10 

4 16} " 163 U 63 

" 5 " 5 

U 15 

16 U6 12 U~ 8 U6 

8 1 U 1 

16 5Z 8 52 

16 72 8 72 

192 .70 96 .70 

UUS ." ZZU ." 
16 8 12 8 8 8 

16 16 12 16 8 16 

3Z .1 2u . 1 16 .1 

32 .25 2" .25 16 .25 

16 5.5 12 5.5 8 5. 5 

16 2 12 2 8 2 

6U I.Z" 56 1.2U US 1. 2" 

00 1.97 72 1.97 6U 1.97 

US 26 32 26 16 26 

96 4.5 6u u.5 l2. 4. 5 

24 5.9 16 5.9 8 5 . 9_ 

US I 32 16 

96 .6 6U .6 32 .6 

24 2.7 16 . 7 .7 

" , 2 

U .7 , 7 

16 . 6 8 . 6 

U 2.7 2 2. 7 

8 U.O U 4.0 

8 1.5 4 1.5 

8 . 1 U . 1 

.'20 LB "n I R 120 LB 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED STEEL TOWERS 
BILL OF MATERIALS 
FABRICATION DRAWINGS 

SHEET 186 

SHEET 
154 
155 

185,185 
187 

18BTO 191 

287 



RAILWAY 
E-45 

UBlF - BI OF MATERIALS FOR 

DESCR I PT ION 

Ta.,"En CQll.M1S 
12 I CoO 
STOCK NO '18-2900.12-005 

TRANSVERSE STRUTS 
10 I .z 
STOCK NO 

TRANSVERSE ROOS 
3/4 0 ROOS 
STOCK NO 'IO-63n.5-07 

LONGITUDINAL RODS 
I 114 0 kOOS 
STeCK Ne 1j6-Q37b. ,>-13 

HONIZONTAL RODS 
3/4 0 RODS 
STOCK NO '10-6370 .5-07 

-

TOIii:R CCLUI-tIS 
IZ 16~ 
STOCK NO 45-2900 . 12-()(j~ 

TRANSVERSE STRUTS 
10 I .z 
STOCK NO 

TRANSVERSE RODS 
3/4 0 ROO 
STOCK NO 46-6375.5-07 

LONG I TUDINAL RQOS 

~r~~ :oR:'6375 .5-13 
HC»lIZONTAL ROOS 

g~;:,.~ ~D W<...R>7' "-01 

TOIiER eOL~S 
12 I 85 
STOCK NO '16-2900.12-085 

TRANSVERSE STRUTS 

~~JK~O 
TRANSVERSE ROOS 

~:~t :~ 'l6-83'/5. 5-07 
LONG I TUDINAL ~OOS 

~TU~ ~nR:'1l.175, 5-13 
HCIlIZONTAL kQC3 

~~~e ~"-'7;'5-07 

TOIiER COL~S 
12 I 65 
STOCK NO 45-2900.12-085 
m~S~RSE ST~UTS 

STCCK NO 

~~~V~E ROIlS 

5TOCK NO ..s-~5.5-07 

t~~! ~o ~~ L liO!l' 
<TIY'V "n 1i6-631~.5-13 

288 

I leES .ttICH VAHY fC»l Dlf 

~TAILED QUANTITY 
SHEET 

LINE 
TCMR HEIGHT 

b= 2 

2 

f-.3.-
!-JL. 189 . 
~ .2. 

2 

l..L- , 

:=!= 190 2 
? 

In , 

~ 
8 

191 e 

--1L 8 

8 

~ 189 ? 

....I.!l...- 8 

... 

~ 
2 

? 191 

19 2 

TOIlER liE I GilT 

...2!L. 2 

~ 
2 

2 

=!= ' 
189 2 

2 

?5 ? 

~ 
? 

2 190 

?A 2 

jt ..a 
191 8 

31 8 

..32 188 16 

11 R 

34 19 1 2 

," , 

1011<1, HE IGHT 

~ 
189 ? 

2 

f-!- ? 

? 

~ 190 ? 

2 

f-'!2- 191 8 

~ 8 

~ 188 8 
8 

r-;;- 191 2 

Te.ok HEIGHTS 

~ 190 2 
? 

49 2 

50 19 1 8 

51 IBB 8 

STEEL TOWERS, 
STEEL SPANS 

ERENI T<M:R HEIGiTS 

MARK REQUISITIONED I,~\fu, LEJjGTH IIfIGHT MARK REQUISITI:JNED w't:~T 
LENGTH I,;;n',."", 

77' 7,~' 

172lIl 211'-10' 1615 173C»l 211'-3 718' ,-
l72et 24'- 0' 1615 I730L 2. ' -3 718' 1500 
17U'. le'_? "u' II A" 1= 17'-A 5/A' _1100 
17UI ,.'_, 1, ' 1>1' 17." 17' _A 5/A' 1150 

17500 16' -8 3/8' 1085 17600 16'-2 II.' 1050 

1756L 16 '-S 3/8' IOB5 1760L 16 ' -2 114' 1050 

1709 15'-2' 631 171 0 15'-0' 630 

1694 21' 2' 887 16% 20' -1 0· 875 
IMI ?7 '_? ' 1.0 1m :>6'-A' II?O 

1674 33'-2' 1390 1675 32'-6' 1365 
Q)5 '-6' 17 907 '-0' 17 - Il'\'- .• 23 >.00 10'-0' ?3 

690 20'-0' 30 891 19'-6' 29 

880 25'-0' 38 882 21.1 1- 0- 36 

1CJ16 201-0- 83 1041 19'-6- 6 1 

1048 20 1-0- 83 ION7 IGI-6- 81 

1017 23'-0' '35 101/ 23 1-0. 35 

11 , 011 ?A'_fi' .0 1014 26'-0' 39 

1007 30' -6' 46 1000 JOI_O· ., 
67' M' 

1734R 28'-105/8' 1800 1135R 26 '-1 0 II~' 1750 

173lI1 2A'-10 ~/8' IseO 17351 2il ' -10 I .' 1750 

171i6R 20'-3' 1320 171i6R 201-3- 1320 

1745L 20'-3- 1320 II45L 201-3- 1320 

I 767R 18'-8 58' 1220 1761R 18'-8 5/S' 1220 

17671 IIA'_A filA' I??O 1761 IA'-A 5/A' 1220 

17M "'_In' "" 17M "' _'0' "'" i 
169 1 22' -6' 9115 1691 221-6- 9115 

I 

IA77 ?9'- IO' 125S 1678 29'-2' 1220 

903. .13'-6' ?O 001 11~ ?O 

895 17'-6' 26 895 17'-" 28 

882 2.'-0' 36 - 22 '-6" 314 

IQIIlI 21'-0' 88 1044 .21',,-0' .JlIi. 
lOll? 17'-6' 94 10lIII 21 '-0" BE 
1017 23'-0' 35 1017 23'-0' 35 

101? 2, '-0' 41 1012 27'-0' ., 
1jQ' 41' 

171." ?A '-IO 5/R' 1880 1738R 27 '-1 0 1/2' 181S 

173111 28 '-1 0518' 1880 1738l 27 '-1 0 112' 1815 

178!5R 20'-9' 1350 1166R 19' ~8 718' 1285 
IIGSI 20'-9' 1350 1/66 19'-8 /18' 1285 
17(,.. 16'-S' 695 1705 16'-2' 680 

1689 23'-10' IOOC 1690 23'-Z' 976 , 
899 Ib l -5" 23 901 114'-6- 22 

891 19'-6- 29 ' 893 IS'-6- 28 

1D.z 22'-6' 94 1043 221-0" 92 
1D.z 22'-6' 94 ION3 22 '-0' 92 

1016 23'-6' 35 1016 23 1-6- 3~ 

31' 29' 

1719R 31 ,-. 7/8' 2040 172C»l 29'-11 5/8' 1910 
171QI lI'_. 7/R' ?o.o 1120L 29' -" 5/8' 1910 

1702 171-1 0- 750 1703 17'-2- 720 

891 19'-6- 29 895 17'-6- 26 

1040 251-0- 106 1041 214'-0- 100 

MARK REQUISITIONED ~~!itT 
LENGTH ,;;n',."", 

IllARK 

73' 

Il'3If< 23'-9 718" 1!J5() 1731~ 

ImL 23'-0 7If<' 1550 17311 

17113R 17'-2 SIS' 1120 17' IH 

17 .. " 17'-2 fi/R' I?O 17"" 
1761[. 15'-6 II .. • 1020 I 757R 
1761L 15'-8 IN' 1020 1757l 

1711 I.' ,10' 62. 1/12 

1696 20'-6" 961 1600 
l iIf<§ ?6'-Z· 1100 1686 

1676 31' 10" IJIjO 1769 

907 ' -D· 17 9Co 
QOI 14'-6" 22 902 
893 181-6- 28 894 

883 231-6- 35 B8b 

1047 19' .,.6- 8 1 1048 

ION7 19'-0' 81 1048 
, 

1018 22'-6- 34 1018 

101. 2a '-o' 39 ICI5 

1000 30'-0- 45 1009 

83 ' 

1736R 25' -10 IIH' 1600 17281, 

1731iL 25'-10 I 8' 1600 I728L 

1747R 19'-9' 12M 1748R 

1/47l 191 -9- 1285 171lS1 

1l001l 18'-25/8' 11 M 1759R 

17S8L 18 ' -2 5/8' 185 175Ql 

1107 '" -8' MO 17De 

1692 
, 

22'-2' 930 1693 

1679 28'-6' 1200 16AO 
;)()Ij ' 13'-0' ?O 905 
A9Il 1/'-0' 26 fQ7 

881 21 '-6' 32 889 

UJliI.L .2.l.!, __ :il~ SA lOllS 

IONS 20'-6' 00 10Iid 
1017 23'-0' 30 1017 

1012 27'-0' ., 1112 

45' 

173.'iR 20'- 10 I ~- 1750 1739R 
11351 26'- 10 1/ .. - 1/50 1/39L 

1167R 18'-8 "/8' 1220 1159R 
1/67l 18 1-8 '.J/6- 1220 1759L 

1706 I' '- 10- 66S 1/08 

1691 22 1-6- 9115 1663 

903 131-6" 20 9O~ 

~ 17'-6" 26 897 

IQIIlI 211-0· BB ION5 
IQIIlI 21 '-0' BB IONS 

1017 23' - 0" 35 1017 

27' 

I72 IR 27'- 14 1/"- 1780 II22R 
11211 27'- "'" 17AO 17n l 

170N 16 1-6- 665 1706 

899 151--6M 23 003 

1D.z 221-6" 911 I a... 

PIECES WHICH VARY FOR DIFFERENT 
TOWER HEIGHTS BILL OF MATERIALS SHEET 187 

COMPANION SHEETS 
REQUISI I lONE ON IT 

MAIlK REQUISITIONED ::~T SHEET 
LENGTH ,~I~J, lENGTH I ,;;n'w"", 

GENERAL NOTES 154 
SYMBOLS 155 

71 ' eg' 

23'-3 3/4' 22'-9 5/8" 
FRAMED STEEL TOWERS 184,185 

Iblb 1732R IlIIlO BILL OF MATERIALS 186 
23' -3 3/4' 1515 1732l 22'-9 5/8' 11jQ() FABRICATION DRAWING 188 TO 191 
16'~.8 . IR' JJl9Q 1752R 10'-23/S' 1000 

'_B II?' 1000 IZ52L .Jli'~2 3/8' 1000 

15'-2 liE' OO~ 1162R 11&1-8" . .5() 

15' -2 I/s' 005 1762L I~I 8" 95() 

'.'-8' 616 1713 1.'-6' 610 

201 -2' 845 16~7 19'-10· ~ 

251 -8" 1030 1687 25'-2' lOGO 
31'-Z' 1310 1710 30'-6' 1280 

10'-6' 16 909 10' -0' IS 
I~I-O" ?I .903. 13'..(,' 20 
181-0- 27 895 171-6- 26 
22'-6- 34 085 221-0- 33 
)9'-0- 79 1048 191 0- 79 

191-0- 79 1048 19 1 - 0- 79 

--
22'-6" 34 1018 22'-6- 34 

25' -6' 38 1015 25'-0' 36 
29'-6- .... 1010 29'-0- "" REQUISITIONED \I~~~il UNIT 

REQUIS ITI ONE 
UNI T UNIT 

MARK ~IARK ki:\XJ~WON,,(j I [~[L MAR~ ,IIJ..',~J.\ MARK r:CU ISITIONEU 1I.,GiT 
LENGTH I [FOONciS) LeNGTH LeNGTH 

61 ' 59' 57' 551 53' 51 ' 
2l1'-10- 1620 172eR 241-10- 1620 172911 23'-97/8' 16!,)Q 172911 23'·9 718' 1550 1732R 22'-9 bl8' IIj9Q 1733R 21'-g 112' 1415 
24'- 10' 1620 172Bl 24'- 10' 1820 1729L 23 '-9 7 8' 15<>0 l72Ql 23'-Q 71H' I~ 11321 n'-A >lA' 14A:l 17111 ?I'_G ' /?' I." 

19'-2 7 8' 1250 1149R 18'-23 ij' 1190 11500 171-85 S- 11 50 17blR 16'-8 1/2' 1005 17>?R 16'-? 3/A' 1050 17h.'lIt 15'-R "e' lroo 

19' -2 7/8' 1250 11491 18'-2 3/11" 1190 170;01 17'-85/8' I I toO II~II IB'_e "" IDe' 17"" IB'_? lIe' 10"" 11!;3L 15' -6 3/A' 1020 
17'-8 1/2' 115(1 1/500 16'-83/8' 1085 1700l 16'-? II.' lObO I 757R 15'-? 1/8' 000 . 17fl?R 14'-0' 0'" 1711.'41 14'_?' "'" 17' -8 1/2' 150 175lil 16'-!I 3m' 100.'\ 1601 IB'_' II.' 1050 11571 15'-2 118' 990 17B2L 111'-8' 9!S5 17f13L 14'-2' !PO 

" '-0" S"" 17110 1,\1_2- 1'.15 171 0 15'-0- 630 1112 Il.il-S- 615 1713 J!~'-6- 610 1714 lli'-"- 000 
211- 10- 920 1694 ~ 885 1695 lC'- IO' 87' 1600 20'-2' 845 1697 19'-10' ro5 ,- IA'_S' R?<1 

27'-10' 1170 1681 27'-2 ' 1.0 1683 26 1-0- II I' 
,_ 

?5 '-I O' 100~ 1687 ?5'-?' '''''' 1"-"" , .. , -A' ''''''' 12'-6' 19 906 '-Ii' 17 007 111-0- 17 908 10'-6' 16 908 10'-0' 15 910 9'-6' 14 
161-6- 2S M9 15'~' 2J 900 15'-0" 23 902 14'-0- 21 903 13'-6' 20 904 13'-0' 20 

20'-, ' 31 sgo 20'-0' 30 AQ? IA'-O' '" 8S3 18'-6' 28 ,." 17'-'" 28 ..8Ql_ 16'-6' 25 
?O'-l>' ~ 10.. - ?D'-O' 63 ION7 19 ' -6- 81 1048 191-0. 79 1048 19'-0' -{., 79 1M 18'-6' 77 

2C'-O' 83 10'l8 201-0- 83 ION7 19 '-6- 81 ION7 19'-6- 81 lOllS 191-0- 79 lo.g 181-6- 71 
23'-0" 35 1017 231 0" 35 1017 ?:l l-O" 35 1018 22' -6' 3Il 1018 22~ I, 34 1018 ??'-8' 314 

27'-0' ., 1013 26'-£' .a 1014 26 (-0- 36 1015 2fJ l -6- 38 1015 2~'-8' I 3A 19' ~ ?5'"n' 3A 

43' 41 ' 39' 37' 35' 33' 

25'·10 I 8' 1680 1/28R 2~ 1-I O- 1615 11 '729H 23'-978' L550 1132R .22' -9 51S' _LIlSO. 173JR . _21 '-9 112' 1415 174(1; 20'-9.3/9' 13!iO 
25'-10 118' 1'380 1128L 24 1-1 0- 1615 :: !~L 23'-9718' 1500 II32L 22 ' -9 5/8' 1'lSO 11331 21 ,-& 112' 1415 I 740L 20'c9 3/8' _ 13~ 

11'-8 12' 150 11500 16 '-8 3/B' 1090 1161R 151-8 1/ 4- 1020 17B2R 14'-8· 955 IIBAA 13'-77,S' 89C 176M 12'-7 3/'" 825 
11'-8 1/2' 1150 1756L 16 1 -8 3/ 8" 1090 1/61 15'-8 I . ' 1020 17B2L 14'-6' .985 1784L U'-77/B" 89C 17ABL 12' -7314' 8?5 

15'-6- 650 1709 15'-2' .§~~ 1/11 114'-10· 625 1113 , ... '-6- 6 10 1715 14'-2- - 171& 13'-10' .500. 
211 10- 9?0 1884 21'-2' = 1695 201-6" 860 1697 )9' 10" 83() 1700 19' 2" 805 1701 18'-6" 775 
12'-6' 19 I 906 11'-6- 17 I 901 . 111-0" 17 909 10'-0" 15 [ 91 9' -0" '" g l2 B'-r." 12 
16'.-6" 25 899 15'-5- 23 901 [41-a~ 22 903 I '-Ii" ?O QOI, I?'-l>' I IQ """ 

, 17 

201-6- M 1()l6 20'-0- 63 IC47 191 _6M ~I 1048 191_O M 79 I ,1049 18'~' 17 1050 17'-0" 71 
20'-6' 85 10'l8 20'-0" 63 10", )91-6" 81 IDolA 19'-0' 7Q II I,,",c) IA'-"" 77 

i 
In..n 17 1_1'\11 " I 

I 

231-0" 3~ 1017 23'-0" 35 10 18 22 '-6' 34 10 lR 'Y'l I--6M .1lI II 1r. IA I ??'_R" lI> II lOin "'_R' "" 

25' 23' 21 ' 19' 17' 15' 

25'-3 7/S' 1650 1723R 23' -3 5/8' 1515 172~k : 211-3 I/~II 1385 1125R 191-3~ 1250 1726R I ' -2 5/8" 11 20 17?7R 15'-? II.' -25' -3 7,A' 1650 '-72:i L 23'-3 SiB' 1515 17241 21'-,3 I/lI" 138:S IIe5L 1&'- ' II 120;{) 17?BI ,_? "A" ,,'n 17>71 '-' """ 
15'-10- 685 1700 15'-2- 635 1/13 14 '-6- 610 1116 131-10" seo 1717 13'-2" 555 1718 12'-6- ~5 

13 1-5" 20 900 III-G· 17 909 101-0" 15 912 BI-O- 12 913 6 1-6" 10 91. 14'-6- 7 

21 '-0" BB 1046 20'-0' B3 1C'lS I9 I -C" 19 1050 17 1-6". 73 IOSI 16'--6" 69 1052 16'-0" 67 



RIVETED CONSTRUCTION, RAILWAY 
E-45 

STEEL TOWERS, 
STEEL SPANS FABRICATION OF CAP BEAM, STRUT, PIN SHEET 188 

co~ \{) \{) 

to to 

;'1>;\-';'1 
I<'l ~ 

4 i" 
9" 

Iii 

2i6 

0 

658 

659 

658 

659 

CUT HERE 

LOOP ROD, I~ D 

2' 7" 

2'-7" 

5" 

WASHER MK 658 
WASHER M K 659 

1'-5f' 

10 i-:-
~ :..ojt.. 

It 
2." HOLE 65~ I I" 
~"HOLE 655 n 

! '1" ~:r <-J II 

-I" "I 
U U 

-H-r COTTER PIN 654 MATERIAL 

RIGHT-HAND THREAD 

~I 
2' 0" 

5" 

3' 

ERECTION 
MARK 

10 21 
1022 
1023 
1024 
1027 
1025 

654 
655 

- <r 10 
10 Ifl 

~:: 
-H-r COTTER PIN 655 PIN TO BE HIGH-CARBON STEEL 

NOTE : 

ERECTION 
LENGTH 

35" 31i" 
33'-3.j:" 
32'-4k" 
31'-7 !" 
30'-7!" 
30'-11 !!' 

LEFT-HAND THREAD 

5" 
Ie 

WELD ALL AROUND ~ 

LOOP ROD I~ D \ 

4'-7 11 

LOOP ROD WITH STUB END AND TURNBUCKLE 

ROD ReD ERECTION ERECTION 
MARK LENGTH MARK LENGTH 

1040 25'- 6" 1026 30'-3if" 
1041 24'-0" 1028 29'-84" 
1042 22'-6" 1030 29'-4 i" 
1043 22'-0" 1031 29'-0~" 
1044 21'-0" 1032 28'-9 ~" 
1044 21'-0" 1033 28'-5 ij" 

PIPE SPACER MK 656 
PIPE SPACER MK 657 

ROD ROD ERECTION 
MARK LENGTH MARK 

1045 20'-6" 1035 
1046 20'-0" 1036 
1047 19'- 6 " 1037 
1047 19'-6" 1038 
1048 19'-0" 1039 
1048 19' -0" 

PIN AND COTTERS 
WHERE ONLY TWO BRAGE RODS OCCUR AT A PIN 
CONNECTION, PACK PIN WITH WASHERS 

I" 
2j6 HOLE f ' FILLET WELD ALL AROUND '" 2iG HOLE 

12 I 65 1'-6" 
MK.DI 

ERECT'ON 
LENGTl-I 

28 '-2 ~' 
2T-Jl" 
27'- 4a-" 
26'-4~" 
25'-6-" 

SECTION C-C 

LONGITUDINAL STRUT MK 653 

2'-0" 

RO D ROD 
MARK LENGTH 

1049 18'- 6" 
1049 18'- 6" 
1050 17'- 6" 

1051 16'- 6" 
1052 16'- 0" 

10" I 
I! 

-
-", 

-", 

~1 1 T , ITl 
, 

[ 

!.{, 4 3 Ii" 'lll~ 

~ 12 

4'-3f 

COMPANION SHEETS 

LOOP ROD I~ D 

TURNBUCKLE, li" 
4'-7" 

WELD~ 
BF 1J 

GENERAL NOTES 
FRAMED STEEL TOWERS 
BILL OF MATERIAL 
BILL OF MATERIAL 
SYMBOLS 

bWELD 

~ BF 

SECTION A-A SECTION B-B 

10'-3"(TWO 21 I 59) 

8 ' 7" -
4'-3f 10" 

R..21 x~ x 3'-4"MK.P6 ~ P6\. 14 
1- :r ... r IT , , 
: II I ' I I 

I ;, I il.. ' l.\ 
I II I I; I 

;: I I \ l.\ 
I I 

.0 ~ib ~L-
I ~ 

/ L _J-1 
L. _J.. -" "- ' I ' 

DI J 
R: h" "- 01 J@ 

CAP BE,AM MK 651 

SHEET 
154 

184,185 
186 
187 
155 
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RAILWAY 
E-45 

b , 
N 

FOR COLUMNS MK 
1728R TO 1740R 
AND 1756R TO 
1768R ONLY 

STEEL TOWERS, 
STEEL SPANS 

1t.24XIX2~0" 1o.-__ ~--1-_--1-_______ ---=~c...;!;.~~~~='::"":~:""::':::':":':::"':"":':"""":::.L-______ -j 
P4 

1740L AND 
1756L TO 1758 

6'- 2 " 

12 I 65 ~ TABLE A FOR LENGTH) 

SECTION J-J ONLY 

'" Ii 5 AT 3'~ I '-3'i I . 

12 I 65 

COLUMN MK 1728R TO 1740R 
COLUMN MK 1728 L TO 1740L 

HOLES PROVIDED ONLY ON TOhiERS 
ERECTED WITH 5 TEEL GIN POL 

\"-0' +1----'1.::.0'_' .., 

TABLE 8 
MARK LENGTH 

1741 18'- 2i" 
1742 IT-8f' 
1743 17'-2 i " 

290 

+- + ==-:..-_-_--=--=-=== =- - = = =-_""'-:tloo ..... _ . ...-...-.c __ 

cIr-
COLUMN MK 1741R TO 1754R 
COLUMN MK 1741L TO 1754L TABLE B 

WEIGHT MARK LENGTH WEIGHT MARK LENGTH WEIGHT 
1530 1746 20'-3" 1660 1751 16'- 8~" 14 3 5 
1505 1747 19 '- 9" 1630 1752 16'-21" 1400 
1465 1748 19'-'2A" 1595 1753 15'-81' 1370 

1749 18'-2;" 1530 
1750 17'-8i" 1505 

SECTI ON I:L COLUMN MK 1741L TO 1754L 
COLUMN MK 1728L TO 1754L 

RIVETED CONSTRUCTION, 
FABRICATION OF COLUMNS SHEET 189 

pg 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
GENERAL VIEWS AND DIMENSIONS 
BILL OF MATERIALS 

BEARING PLATE STIFFENERS P9, PIO,PII 

TABLE A 
MARK A LENGTH WEIGHT 

1728 18'- 3 " 24'-10" ; 2180 
1729 17'-2 7

" 23'-96" 2115 
1730 17'-8 " 24'-3;\" 2145 
1731 16'-8 " 23'-3oi" 2085 
1732 16'-2 " 22 '-9i" 2050 
1733 15'-2 " 21 '-9f 1980 
1734 22'-3 " 28'- IOi" 2445 
1735 20'-3;1:" 26'-10,1" 2315 
1736 19 '-3;\" 25'-IOA" 2250 

1738 21'- 3~' 21'- 10~" 2380 
1739 19'-3f 25'-10~' 2250 
1740 14'-2!" 20'-9 ... " 1920 

2' " HOLE 

12 I 65 FOR LENGTH SEE TABLE C 

MK 1756 R TO 17e8R ONLY ' " 
• __ • __ . __ . __ . __ . __ . ___ 4.BEAD W.E~. __ • 

MK 1756L TO 176SL ONLY 

COLUMN MK 1756R TO 1768R 
COLUMN MK 1756L TO 1768L 

HOLE: PROVIDED ONLY AT SPAN S --21i:~HOLE 
ERECTED WITH STEEL OUTRIG6ER5 ~ FLANGE ONLY 

TABLE C TABLE C TABLE C 
MARK LEN GTH WEIGHT MARK LENGTH WEIGHT MARK LENGTH 

1756 16'-Sir 1164 17 6 1 15'-sk" 10~8 1766 19'-8k" 
1757 15'-2;\:" 1065 1762 14'- 8" 1032 1767 18'-8i!:" 
175S IS'-21" 1263 1763 14'-2' 999 1768 12 '-7i" 
17!>9 17'-Sf 1230 1764 13'- 7f 96~_ 
1760 16'-2*" 1\31 1765 20'-9" 1427 

I '-IO~" 

WEIGHT 

1361 
1295 
891 

I" 

SHEET 
154 
155 

184,185 
186,187 



RAILWAY 
E-45 

~-:-2 " +--

--<= 

I'" 

STEEL TOWERS, 
STEEL SPANS 

lOX 10 I 42 (FOR LENGTH SE E TAB L E A ) 

/ 21£. 9xixo'-10"P5 21£. P5" --1 21--

10 
f-" =-~~-=---=--=-=-~~-=--==-~ -= =-. . ~ 

10 

,!ill 

'" HOLES 1';:"-

ALL WELDS SHOWN ARE TO BE 
f FILLET WELDS UNLE SS 
OTHERWISE INDICATED 

RIVETED CONSTRUCTION, 
FABRICATION OF COLUMNS AND STRUTS 

COMPANION SHEETS 

GENERAL NOTES 
SYM80LS 
GENERAL VIEWS AND DIMENSIONS 
BILL OF MATERIALS 

SHEET 190 

SHEET 
154 
155 

184,185 
186,187 

~,~OLES 
2~" • SEE TABLE A FOR C/C PIN HOLES 21-'1 2' 0" -

1'-0" I~O" 

MARK 

1674 
1675 
1676 
1677 
167B 
1679 
1680 
1681 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 

, " " 

STRUTS MK 1674 TO 1681. INCLUSIV~ 
STRUTS MK 1683 TO 1718, INCLUSIVE 
STRUTS MK 1769 TO 1771. INCLUSIVE 

" 

TA8LE A TABLE A 
GIG PIN HOLES LENGTH WEIGHT MARK C/G PIN HOLES LENGTH 

32'- 9" 33'- 2" 1430 1699 19'-1 " 19'- 6 " 
32'- I" 32'- 6" 1402 1700 18'-9" 19'- 2 " 
31'-5 " 31'-10" 1374 1701 18'-1" 18'-6 " 
29'- 5" 29'-10" 1290 1702 17'-5" 17 '-10" 
28 '-9" 29'-2" 1262 1703 16'-9" 17'- 2" 
28'-1" 28'-6" 1234 1704 16'-1 " 16'-6" 
27'-5" 27'-10" 1206 1705 15'-9" 16'-2" 
26'- 9" 27'- 2" 117B 1706 15 '-5" 15 '-10" 
26 I 26 6 1150 1707 15' 3" 15 8 
25'- 5" 25'-10" 1122 1708 15'-1 " 15'-6" 
25'- 9" 26'- 2" 1136 1709 14'-9 11 15'- 2" 
25'- 3" 25'- 8" 1115 1710 14'-7 11 15'- 0" 
24'- 9" 25'- 2" 1095 1711 14'-5" 14'-10" 
24'- I" 24'- 6" 1066 1712 141-3 11 14'- 8" 
23'- 5" 23'-10" 1038 1713 14'-1" 14'-6" 
22'- 9" 23 '- 2" 1010 1714 13'-11" 14'-4" 
22'- I" 22'- 6" 982 1715 13 '- 9 11 14'- 2" 
21 ' - 9" 22'-2" 968 1716 13'-5" 13'-10" 
2 1'- 5" 21'-10" 954 1717 12'-9" 13'- 2" 
20'- 9" 21 '- 2" 926 1718 12' I" 12' 6" 
20' 5" 20' 10" 912 1769 30'-9" 31'-2" 
20'- I" 20'- 6" 898 1770 30'- I" 30'- 6" 
19'- 5" 19 '-10" 870 1771 26 '-3" 26'- 8" 
19'-9 20 - 2" 884 

'" 
II£. PI3 ~~ 

"0 
-' C\J 

0 
:..!. 

~r = • 
_9""0 
-OJ 

,,'p~ 1ft. 24XIX2~0 
HO LE 'Ti' 

WEIGHT 

856 
842 
814 
786 
758 
730 
716 
702 
694 
688 
674 
667 
660 
653 
646 
639 
632 
618 
590 
562 

1346 
1318 
1157 

II£.PI2 \ I shU 
HO 

\ 

1\ :~ 
II£. P4 

~ 

sJ II ~, '- 1ft. PI 4 

II£. PI2 
SETION A-A 

12XI2XI!...I~" 15y..CI 
CUT AND CHIP , 
FLANGES ON ONE 
SIDE OF WEB 
~--_.:!..<\o. BEAD WELD 

SECTI{)N B-B 

CI 

'--+--+-++- MK 1719R TO MK 1727R ONLY----/ 

~1-----1I-+--MK 1719L TO MK 1727L ONLY----_. 
~;;==~~~'==:::.ic==! 

CI 

MARK 

1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 

CI --J~r---

HOLES 

12XI2 I .53 FOR LENGTH SEE TABLE B 

A FOR LENGTH SEE TABLE B 

COLUMNS MK 1719R TO 1727R INCLUSIVE 
COLUMNS MK 1719L TO 1727L INCLUSIVE 

TABLE B 

A LENGTH 

26'-4!;-" 31 '-4i" 
24'-4 " 29 '-4 ~" 
22'-3i" 27'-4i;" 
20'- 3±" 25 '-31;" 
18'-3 II 23'-3j" 
16'- 2i" 211-3~" 
14'- 2~" 19'- 3" 
12'-2" 17'-?~;' 
10'- Ii" 15 1-2-lr:" 

WEIGHT 

2315 
2185 
2055 
1920 
i790 
1655 
1525 
1395 
1260 

BEARING PLATE STIFFENER S 
P 12, P 13. P14. 
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RAILWAY 
E-45 

TABLE A 

EkECTI ON 
MARK 

955 
959 

960 

963 

964 

ERECTION 
LENGTH 

34~ 7-! " 

34-3t 
33'- ( I" 

33'-ri 

33'-2i 

TABLE B 

ERECTIO N ERECTION 
MARK LENGTH 

743 34'- 9*," 
752 341 

- o~tr 

756 33' - 10 111 

7 65 33'- 3r 

775 32' - 6" 

778 32'- 4~" 

785 31' - 8 r 

789 31' ... 4 11 

796 30'- 4 " 

803 29'-9~' 

292 

STEEL TOWERS, 
STEEL SPANS 

RIVETED AND WELDED CONSTRUCTION, 
FABRICATION OF ROD BRACING 

M K 678 

3" 

MAXIMUM 

ROD ROD ERECTION ERECTIO N 
MARK LENGTH MARK LENGTH 

1007 30'- 6" 965 31~_4!" 
1008 30~ 0" 966 31'- IJ 

1008 30'-0" 967 30~1I~ 
10 09 29'-6" 968 30~eJ 
1010 29'-0" 969 30~3r 

UPSET EI\ (;. RIGHT-H AN D TREAD , 

CUT HERE 

LOOP ROD ~ 0 

2 ' - 7" 

r 5" 

2'- 7" 

ROD ,ROD 
MARK LENGTH 

88 0 251
- 0" 

882 241-0" 

882 24'- 0" 

883 23'- 6" 

885 22'-6" 

885 2 2'- 6" 

886 22'- 0" 

8 8 i 21'- 6" 

889 20' -6" 

890 20' -0" 

MAXIM UM 

.ERECTION ERECTION 
MARK LE NGT H 

8 0 4 29'-6~" 

80 7 29'- 2 II 

808 29'-li" 

810 28'-9~' 

81 2 28'- 6r 

8 I 3 2S'-5r 

8 I 5 2 8'- 3~'1 

816 27'-IC li' 

817 2. 7'- 5Y;' 

818 27' - 5" 

' ROD 
MARK 

1012 
1012 

1012 

1013 

1014 

ROD 
MARK 

8 9 I 

891 
8 91 

892 
893 

893 

893 

894 
895 

895 

ROD ~ IZ' 

NO 3 CLE VIS AND Iri0X3~" STANDARD PIN 
WITH HEAD AND ONEf COTTER PIN 

MK 67 8 

ROD LEN GTH (SEE TA8LE A 

ERE CTI ON LENGTH (SEE TA8LE A) 

" 

CLEVIS, TURNBUCKLE,AND STUB-END ROD MK 680 

ROD ERECTION ERECTION ROD ROD ERECTI ON ERECTION ROD 
LENG'! " MARK LENGTH MARK LENGTH MARK LENGTH MARK 

-
27~0" 970 , 30'- IA" 1014 26~0" 977 27'-7" 1016 
27~0" 971 , " 29'- loi 1015 25~6" 978 27~ 5" 1017 

27~0" 973 29'- 8t 1015 25~6 " 979 27~ 3~ 1017 

26'-6" 975 29~ 5i 1015 25~6" 980 27~ 2l 1017 

26~O" 976 27'-9~' 1016 23~6" 981 27~0?" 1017 

,- UPSET END, LEFT-HAND TREAJ 

WELD ALL AROUND,,, 

-,-- SPLICE RODS ~'" X 1'- 1" MK 678- _________ 
~--+-------;-~--~ 

ROD ~'" -

ROD LENGTH (SEE TABLE 8 ) 

ERECTION LENGTH (SEE TABLE B) MAX I ~,\uM 

LOOP ROD WITH TURN BUCKLE MK 677 

ROD ERECTIO N ERECTION ROD fl OD ERECTIO N ERECTI ON ROD 
LENGTH MARK LE ;>\ GTH MAR K LENGTH MARK LENGTH MARK 

19' - 6" 820 2 7'- 3 111 8 95 171- 6" 8 3 8 2 3'- 8~1I 902 
19'- 6 11 

821 27' - 2l\" 895 17'- 6 11 

839 23'- 4~" 903 
19'- 6" 822 21' - 5" 895 17'- 6" 842 23'- 211 903 
19'-0" 824 26' - 101' 896 17'- all 84~ 22' - lof 904 
IS'- 6" 8 26 26 ' - 4~' . 897 16'- 6" 845 22' - 7~' 9 0 4 
18'-6" 827 26' - 3i" 897 16' - 6" 846 22' - 5~" 905 
18' 6" 831 25'- 3i" 899 15'- 6" 8 4 7 22' - I~" 905 
18'- 011 833 24' - 9" 900 15'- 0" 848 2 I' - 6" 906 
17'- 6" 835 24'- 3tll 

9 01 14'-6" 849 2" - O~II 90 6 
17" 6" 8 36 2 4 ' -2 ~' 901 14' - 6 " 850 21 ' - O~" 907 

ROD 
LENGTH 

23'-6" 

23'-0" 

23~0" 

2~0" 

23~0" 

Ill. 

2'-0" 

ROD 
LENGTH 

14'- a" 
13' ... 6 " 
13'- 6 11 

13' - 0" 

131 - all 
12' - 6" 

12' - 6" 
I ,'_ 6" 
1 I' - 6 " 

I I' - c·1I 

, 
SECTION A-A 

$ 
SECTION 8 - 8 

MA XIM UM 

ERECTION ERECTION ROD 
MARK LENGTH MARK 

982 26'-lif 1017 

983 26 '-IO~ 1018 

984 26'-9~ 1018 

985 26'-9" 1018 

986 26~7" 1018 

ERECTION ERECTION ROD 
MARK LENGTH MARK 

852 20'-6!" 907 

853 20'- I~" 908 
854 I 9'- 76" 909 
858 I 9'- 2~' 910 

859 <IS',.. gil 91 I 

8 60 17'- IOk" 912 

861 I~ l-i" 913 

862 14~ 51 914 

SHEET 191 

COMPANION SHEETS 

SHEET 
GENERAL NOTES 15~ 
GENERAL VIEWS AND DIMENSIONS 185,184 

BILL OF MATERIALS 187, I 86 

SYMBOLS 155 

I' - 3" 

ROD ERECTION ERECTION ROD ROD 
LENGTH MARK LENGTH MARK LENGTH 

23'-0" 987 26~8" 1018 22~6" 

22~6" 988 26~5" 1018 22~6" 

22~6" 

22'-6 11 

22~6" 

4'-7" 

ROD 
LENGTH 

11'- 0" SECTION A-A SECTION B-B 
10'- 6" 
10'- 0" 

9'- 6 11 

9'- a" 
st- a" 
6~6" 

4!.6 11 



RAILWAY 
E-45 

STEEL TOWERS, 
STEEL SPANS 

DETAIL OF PLATE SHIM 

8 I ~ L OF MATERIALS FOR ONE PLATE SHIM 
IoEIGfT 75ij5 7Sl16 75ij7 15ij8 

STOCK NO 
SIZE EJ¥:)i H = l/zo H = 2~4' H = ). H'lI/_ OESCRIPTION (IICHES) LENGTH (pWt0S) Q.IAIITITV I;\WITITV ~n¥ QlMTIlY 

PLATE .7 78U. O~ 10Xl/2 1 ' -0' n 1 
00 ij1-78ij4.01 10X31 ij 1'-0- 26 1 3 
00 '7- 7844.1 10Xl 1 1 -0' 3. 2 3 

,. 
ANCNOR BOLT 43-2219.08-04 7/a 4' 1.2 2 

00 43-2219.08-01 7 8 7' 1.1 2 2 2 

... SPAN X + TOWER SPAN 

~ 
• 

'/' <[ <[ ~ 

·1· 

I 
I 

____ T 

:E :E 
-T rr 

~ C REOUIRED ONLY 
N SPAN X IS SHORTER 

SHIM 
WHE 
THA 
SPA 

N SPAN Y OR WHEN.~ 
N X IS LESS THAN 2S' * - - ~ 

SHIMS FOR FRAM E D STEEL TOWERS 
A, 

SH I MS FOR FRAMED STEEL TOWERS 

PROVIDE 2 ANCHOR BOLTSix4· 
PER STRINGER WHEN SHIMS ARE 
NOT REOUIRED 

SPAN X 50' 45' ijO' '" 30 ' 25' 2O' 15' 

7549 7549 7551 1549 1548 
on ... 8 7555 7555 ,.,56 7"~ . 7554 7552 '''2 7552 

C 7547 1552 

Co 
A 7549 7549 7551 75ij9 7548 

OJ 8 1552 7"2 7551 7552 7550 7547 7547 1541 
C 1541 1552 

... A 7549 7549 7"1 7549 7548 
N 8 7549 7549 7551 75ij9 754·8 

C 7541 1552 

Co 
A 1549 7549 1551 1549 7548 7548 7548 754a 

'" 8 7546 7546 75.a 1546 
C 1548 155O 755. 

>- 7549 7549 1551 7549 7549 7549 1549 15ij9 
% ... 

8 1545 "" '" "" C 7545 7549 1552 1555 Vl 

Co 
A 7"1 7"1 7551 7551 7"1 7551 7551 7551 ., 8 
C 754' 7545 75.5 7548 '''1 7553 '''5 

"-
7540 7549 1551 7549 7549 1549 7549 7549 

~ B 1545 

" 1546 549 7552 '''5 • 7549 7549 7"1 7549 7549 7549 1549 7549 
Co 8 1545 on 

C 1546 7549 1552 7555 

SPAN Y 

III 

:E 
J: 
III 

BEARING SHIMS UNDER STRINGERS 
OF DIFFERENT DEPTHS BILL OF MATERIALS 

END OF STRINGER 

FABRICATE STRINGER 
FLANGE FOR SHIM CONNECTION 
AS REOUIRED 

-2fx If SLOT FOR EXPANSION END 
Ii" HOLE FOR FIXED END '00 12: 

i'G "FILLET WELD BF 

PLATE 10 X~ X 1'-0" 

ELEVATION END VIEW SECTION A-A 

DETAIL OF BUILT-UP SHIM 

81LL OF I·IATERIALS FOR ONE 8U·ILT-IlP SHIM 
SIZE 

DESCRIPTION STOCK NO (INCHES) lENGTH (lJANf/TV 

BEAM .a-2900 . 21-059 21 I 59 1'-9' 1 

PLATE 47-7884.01 10 X 3/_ 1'-0· 1 

RIVET 4}-6"3 . 08 7/8. 2-3/4 ' 14 

ANCHOR BOLT 43-2219.08-04 7/8 4' 2 

ELECTRODE 45-3772 . 2-7 3/16 1 L8 

.. . 

~ 

SPAN X IS'SPA N 

I ~ 
~ ;.. 

, ~ 

Z:"-:E 
J: 
III '. .. 

'( 

... 
:2 

~I 

SHEET 192 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS AND 

PIERS, RIVETED 
STEEL PILE BENTS AND 

PIERS, WELDED 
FRAMED STEEL TOWERS 

SHEET 
154 
155 

204,205,206 

209. 210,211 
184 ,185 

MARKS AND DIMENSIONS FOR 8UILT- UP SHIMS 

MARK H (~~mnl 
7549 5-7/a' 52 

7550 6 - 11 ij' 61 

7551 6- 1/ 2 ' · 64 

7552 a- 7/8 ' 67 

7553 9- 1/2' 68 

75" 12- 1/0' 73 

7555 lij - 7/a' 17 

7"6 15- 3/a' 18 

• 
S .4 P NY 

I 

~ , II' 

.. ~ 

"'VI. 

SHIMS FOR STEEL PILE BENTS AND PIERS 
BILL OF IIATERlALS FOR ANCHOR BOLTS ONLY YITHOUT SHIllS 

B"IZB WEIGHT 
DBSCRIPTION SnOCK NO 

(INCHBS) LBNGTl!IH DCH 
(P01J1IDS ) 

ANCHOR BOLT 43-2219,08-04 7/ 'd 0'-4" 1,2 

SHIMS FOR STEEL PILf 8ENTS AND PIERS 

SPAN X 50 ' 45' 4O' '" 3~' 25' 20' 15' 

15' 0 7555 7555 7556 7"5 7554 7552 1549 
E 

ZO ' 0 7"5 7555 1556. 7555 7554 7552 7549 
E 1549 1549 7549 7549 1549 1549 1549 1549 

T\fO BOLTS RlQUIRED FOR DCH STRINGlIR SUPPORT 
25' 0 7555 7555 1556 7555 1554 '''2 1549 

E 7552 155Z 1552 755-2 755Z 7"Z 755Z '''2 
aONSTRlICTION INDI~TED BY BlANK SPACES IN T.lBLBS FOR SHIllS 50' 0 7"5 155!! 1556 1555 7"4 1552 7549 

>- £ 1554 755_ 7554 7554 7"4 7". 7". "5' 
% 0 '''5 7555 1556 1555 '''4 7552 754~ .. ", "" E 1555 7555 7555 1555 7555 7JI55 1555 7555 
Vl 

n ,. .. ,. .. 
40 ' 7556 1555 7554 7552 7549 

E 7"·6 7556 1556 1556 J,556 7556 '''6 7556 

45' 
· 0 7555 155!! 7556 7"5 7554 7552 1549 , 7"5 75" '''5 7555 7555 7555 75" "55 

50' 
0 7555 7555 7556 7555 755. 1552 1549 
E 7555 7555 7'55 75" 7JI55 7"5 7555 7555 
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RAILWAY 
E-45 

BOTTOM OF ~-o'{ " - ----' 
STRINGER _. -. 

~ . _-
Z , MK28 

~~ 
_CIl ~ 
~CIl 

!!! 
o 

TOP OF TIE 

STEEL TOWERS, 
STEEL SPANS 

DRIFT BOLT ill 22" 022 
COUNTERSINK HEAD OF 
DRIFT BOLT WHERE 
NECESSARY 

~--~~~~W----L~~ 

~ 

SECTION AT t. 

BILL OF MATERIALS FOR ONE ABUTMENT 

SIZE 
LINE DESCRIPTION STOCK NO M~RK (HOlES) LENGTH 

I ~ BULKHEAD PLANK '~}}~0 . 12-2 178 qXI2 20'-0 ' 

2 CAP 3~6630 . 12-12 28q 12XI2 12'-0· 

3 00 J9-6620.1-12 26 q 10XIO 12'-0' 

4 . PI LE. WING 300 15 1 -0. 

5 ~ POst WING }9-}}60 . 08 405 6X8 8' -6' 

6 00 J~H60.08 320 6X8 "-2" 

7 .2J PI LL BEARING 

8 21 pOST BEAR I NG J9-6620. I 425 10XIO "-10" 

9 SI LL 3~}}60 .08- 16 196 6X8 16'-0" 

10 BE RING BLOCK 3~6620 . 1 QOI IOX10 "-IS-

..11 DEADMAN }~6620 . 1-22 269 10XIO 22'-0" 

12 ANCHOR BLOCK J~}}60 . 0B 19} 6XB 10'-0 • 

..l3 00 }~}}60 . 0B 407 6XB 0 '-10· 

...!.'!....r- WI RE ROPE 22-}460 . Q-05 1/2 20'-0· 

15 WIRE-ROPE CLI P 42-3540.5-05 1/2 

16 OOLT WITH NUT ANl TWO W/\SHERS O.l-H2 5.07-2 B20 31 Q 20 ' 

17 DRI FT BOLT 43-6316.0 7- 22 022 3j4 22 ' 

18 WIRE SPIKE 42-8488 . 04-1 3/ 8 10 ' 

19 00 42-8488 . 035-07 5/1 6 7' 

UNIT 
WEIGfT 

(POJI()5) 

300 

540 

375 

128 

47 

179 

240 

109 

687 

150 

I} 

13 

33 
. 15 

20~0' 

PILE ABUTMENT, GENERAL VIEWS, 
GRILLAGE ABUTMENT BILL OF MATERIALS 

FILL 

THREE ~ }I. 7" SPIKES PER PLANK 
TO PILES 
TWO SPIKES TO END OF EACH 
STRINGER 

ELEVATION END VIEW 

. 
TII~aER PILE TIMBER POST 

6' MllXIIUI FILL " _,IUI FILL 6' _,IUI FILL " _lfUl FILL 

I~ITY flt1 10000ITITY flt1 ICUIINTITY Fat CUJ\lITlTY flt1 LINE 

6 q80 5 qOO 6 q80 2 160 I 

I 144 I 14q 2 

I 100 I 100 3 

2 2 q 

2 : 68 5 

2 25 6 

4 4 7 

4 19q 8 

5 320 5 320 9 

6 175 6 17 5 10 

I 183 11 

I QO I QO 12 PILE CAP--II--Pf. ......... 

2 7 13 

6 14 

24 IS 

4 16 

0 4 4 4 17 

96 68 18 

108 90 108 I 36 19 

SHEET 193 
COMPANION SHEETS SHEET 

TIMBER ABUTMENT FOR TIMBER SPAN 194 
GENERAL NOTES 154 
SYMBOLS 155 

PILE MK 300 

MAXIMUM PILE 
SPAN LENGTH 

TONS PER PILE 

"-'::~-- BULKHEAD PLANKS 

WING PILE 

...!J NUMBER OF ' BULKHE~D PL~NKS BILLED IS FOR MAXIMUM FILL. USE FEWER PL ANKS FOR SH~LLOWER FILL 

..1J CUT TO FIT FOR FI LLS UNDER 6 FEET AND FOR SPANS OVER 12 FEET. 

..2J BEAR I NG PILE LENGTH TO BE DETERMI NED BY FIELD CONDI T IONS. 
ASSEMBLED VIEW 
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RAILWAY 
E-45 

TIMBER ABUTMENTS, 
TIMBER SPANS 

----.12' TO 16' SPANS 

(/) Z 
Z ~ 
~ (/) 4"XI0" HOLE 
(/) -~ . FOR WIRE ROPE-- - - --T 

-; TOE NAIL WITH FOUR i X 10" 

:i WIRE SPIKES PER POST 

-~ 

SECTION AT It 

MAXIMUM POST LOAD = 13 TONS PER POST 

"0:::> 
-.!.~ 

z 
i 

DRIFT BOLT ~ X 22" 022 

POST IOXIOX5~10" MK 425 

ANCHOR BLOCK 
6X8XI0'-0" MK 193 

ANCHOR BLOCK 
6X8XO'-10"MK 407 

IOXIOX22'-0" MK 269 

OR 10" DIAMETER LOG 

GRILLAGE ABUTMENTS, GENERAL VIEWS 

WING POST 6 X 8X8~6"MK 405 

BULKHEAD PLANKS 
4 X 12 X 20'-0" MK 178 

3 WIRE SPIKES ItX7" PER PLANK 

TO EACH POST AND WING POST; 

2 TO END OF EACH STRINGERS 

CAP 26 

POST 
425 

.1---;-=-=+-+- -+""'7'" 2 WIRE SPIKES ~ X 10" TO 
EACH BEARING BLOCK 

.li'$~_...:....~~-.J~L--i_-.J~L~~ __ ~lt=-IBEARING BLOCK 10 X 10 X 3~6" MK 401 
- 2 WIRE SPIKES ~ X 10" PER SILL 

1--__________ .10"-'--'°><." _________ --1 

t:-. LEVATION 

ABUTMENT FOR 6' MAXIMUM FILL 

2 WIRE SPIKES i XIO" TO 
EACH BEARING BLOCK 

TIMBER TO EACH BEARING BLOCK 

SILL TIMBERS 6 X 8 X 16'-0-" MK 196 

ING POST 6 X8X 3'-2" MK 320 

DRIFT BOLT ~X22"D22-----~ 

(/) 
z 
~ 
(/) 

-!!! 
o z 
« 
~ 

920303 0 - 50 - 38 

SECTION AT <t 

ANCHOR BLOCK 6X8XI0~0"MK 193r--~.___:~F::..::..::===+==r::..:..:.==-:..:..::="T:::::::_rTT-...., 
ULKHEAD PLANKS 

4 XI2 X 20'-0" MK 178 

""",,";'--L.NATURAL GROUND 

SLOPE I~ TO I 

EARTH FILL 

3 WIRE SPIKES ~X7"PER PLANK 
TO EACH WING POST) 2 TO END 
OF EACH STRINGER 

--BEARING BLOCK IOXIOX3'-6" MK 401 

-11~:===:1j:t:~~=~=~I+f=:jjft==~:3:fSf-t_-2 WIRE SPIKES ~XIO" PER SILL TO 
EACH BEARING BLOCK 

3'-4" . 2'-0" 2~0" 

10'-0" 

ELEVATION 

2~0" 

10'-0" 

ABUTMENT FOR 3' MAXIMUM FILL 

'--I---+- SILL 6X8XI6~0" MK 196 

COMPANION SHEETS 

BILL OF MATERIALS 
GENERAL NOTES 
SYMBOL 

17B 

SILL TIMBER----""'~J..-<:'21tfI' 
196 

ASSEMBLED VIEW 

SILL TIMBER 
196 

17B 

ASSEMBLED VIEW 

SHEET 194 

SHEET 
196 
154 
155 

WING POST 405 

BLOCK 

WING POST 320 

BEARING BLOCK 
401 

295 



RAILWAY 
E-45 

TIMBER ABUTMENTS, 
STEEL SPANS 

PILE BENT AND PILE PIER ABUTMENTS, 
GENERAL VIEWS SHEET 195 

END OF STRINGER FOR 
25'-0 " MAXIMUM SPAN 

~a: 
~t.5 TOP OF TIE 

g~ ~ t OFANCHOR 

NAILER 6x8x6'-0" MK 191 TABLE A 

SPAN STEEL 

FEET STRINGER 
TOP OF TIE 
TO BOTTOM 

COMPANION SHEETS 

BILL OF MATERIALS 
GENERAL NOTES 
SYMBOLS 

~~ - BOLT alUl cr SEE 6 Ll1 TABLE A , 

~--T----- BULKHEAD PLANK 
• ~ ~ 4'12'20'-0" MK 178 Hll.Hi1j=""---i 

=> '" 

THREE ft, x 7" SPIKES PER 
PLANK TO PILES AND NAILERS SIZE OF STRINGER 

z 
~ 
III 
on 
N 
o 
z 
« 
"0 
N SECTION AT t 

END OF STRINGER FOR 

~ ~ ' 
:> 
~ 
X « 
~ 

30' TO 45' SPAN 2 " NORMAL 

END OF STRINGER FOR 
NORMAL 

SECTION AT t 

296 

BULKHEAD PLANK 
4XI2X20~0"MK I78 

BEARING BLOCKS 
12xI2x4'-fl"MK 411 

15 21 I63 2 '- 5" $'-</ -

~l'~ 178 
""/ 

~\{,~T1MBER WING PILE 
MK300 

20 27191 2 '-IOf 

25 301108 3'-1~" 

3 6 " 

ELEVATION 

ABUTMENTFORI~2aAND2~SPANS 

f--__________ 20:- O'_' ----

t OF TRACK 
3 ' 3" ANCHOR BOLT 

:;"<"--!-- -"'-- ---j i x18"B18 

'- ~ 

END VIEW 

NAILER 6 x 8 x8'-0" MKI92 

NOTCH PLANK OVER BEARING 
BLOCKS 

30 331132 

35 361150 

40 361182 

45 361230 

50 2-381150 

THREE & "7" SPIKES 
PER PLANK TO PILES 
AND NAILERS 

3 '-5!" 

3'-7f' 

3 '-8f 

3'-7f 
7" 

3'-78 

WING PILE 
300 

ASSEMBLED VIEW 

111ii'i1--- TIMBER WING PILE 

"---+--DRIFT BOLT tx22"D22 

ELEVATION 

ABUTMENT FOR 30',35;40'AND 45'SPANS 

NAILER SCAB 
3"12.3~5" MK 424 

NAILER 8-8x8'-0"MK222 

t:::T~=II11I:J- DRIFT BOLT %"20" 020 

NOTCH PLANK OVER 
"" BEARING BLOCKS 

AND SPIKE TO 
~~( NAILER SCA~'111 

CAPI2xl2xl 0"MK284 

"-+--- DRIFT BOLT ~ x 22" 022 
r-~~~-r--~~-r~~~~~.~~+~~~~ 

ELEVATION 

ABUTMENT FOR 50'SPAN 

78 MK 300 

MAXIMUM 
PILE LOADS 

I~~~~ TONS 
PER PILE 

END VIEW 15 18 

END VIEW 

20 18 

25 18 

30 12 

35 13 

40 14 

45 15 

50 16 

--THREE ft,,, i'SPIKES 
PER PLANK TO PILES 
AND NAILERS 

178 

TIMBER WING PILE 
MK 300 

BEARING PILE 

ASSEMBLED VIEW 

WING PILE 
300 

ASSEMBLED VIEW 

CAPS 284 

SHEET 
196 
154 
155 

WING PILE 
300 

BEARING BLOCK 
411 



RAILWAY 
E-4S 

TIMBER ABUTMENTS, 
IS-FOOT STEEL SPANS GRILLAGE ABUTMENT, GENERAL VIEWS 

LINE 

2 
1 
ij 

• 
6 
7 
8 
9 
0 

I 
12 

" 4 
I' 
16 

-.ll 
18 
9 

15' SPAN 

022 

BOLT 1- X 18' 818 

OF STRINGER NAILER 6X8X6'-O' MK 191 

CAP lOX lOX 12~O' MK 264----~ 

ANCHOR BOLT! X 14' BI4'--;::::::;;:=;::::",, __ ~~ 

DRIFT BOLT ! X 22"022 

i' WIRE ROPE EACH POST, " . ~~ 
~ WIRE-ROPE CLIP :,\'?l 

NATURAL ~<:-.~ 

WING POST 6X8X8'-6" MK405 

BULKHEAD PLANK 
4X (2X 20~0" MK 178 

3 WIRE SPIKES i X r" PER PLANK 
TO EACH NAILER AND WING POST 

-'~~ 
If/~t ~~ 

4 X 10' HOLE FOR WIRE ROPE ~ GROUND _~.:::...--_____ .......,"" 6" MINIMUM -- '>. 
'lilli/III/ 
ANCI10R BLOCK 
6x 8 x 6~0" MK 191 

~O;':...... ' .... ~ tl(UJ, 

~
.1'~' ~O"MINIMUM 

, , SPACER BLOCK 

2 WIRE SPIKES! X 10~" --~--l"'~~,--:"., 
~~~~--~~~. __ ~407 

Htir"""'rijt!r--""1.lJL--l-BEARING BLOCK 

IOXIOX22~0" MK269 6X8XO~ld'MK407~.,j,.---J...J.,+.Ji-~~ 
I 

OR 10" DIAMETER LOG 2 WIRE SPIKES i XIO" 
TO EACH BEARING BLOCK TO BEARING BLOCK lOX 10 X 3'-6' MK 401 

SILL TIMBER 
6X8xI6~0' MK 196 

SECTION AT t. 

TOE NAIL WITH FOUR ~ X 10" 
WIRE SPIKES PER POST 

20~0' 

' 2 WIRE SPIKES ~X 10' 
PER SILL TIMBER TO 
EACH BE'ARING BLOCK 

END OF ABUTMENT FOR 6' MAXIMUM FILL ELEVATION 

15' SPAN ",""",o:."\~~, 20'-0' / DRIFT BOLT ~ X 22"022 I-NAILER POST 

1--.. _ .. 1Q!:' .9~_:::......- ._~ /321 ANCHOR BOLT! XI4'iI4 ~P IOXIOXI2'- 0" MK~64 / 6 X ,8X4!2" MK321 

II ~ i i .! i IliIlliillTTTf'i Il! 'T'l BOLT 4 XI8"BI8-____. . ----~--~-~T-r-- · - ~:;~.:.-- . I,BULKHEAD, PO~AMNKKI78 
,_I" , / ~"0 --c--- - --1\' -.. 1", ' . 4X 12X 20 -

STEEL STRINGER ",,, . j.~ J j_ SLOPEIZTOI .---~" 1/ ~~T-N~ '-~-v-3WIRESPIKES'!iX7"PER 
~:,:~lll" EARTH FIL~\?-- .~ I'-. ~ ,---lUI- lliir-- ' PLANK TO EACH NAILER POST 

BEARING, PLATE:"-- I II- rlATURAL. GROUND r' .~ I I _\ ....iiIli . • )~,~ 
K 111f) (// IM/III///'~ ,~~ ~ , ~, " , "., i 'I," I- ~ '!!I711I11l 

2WIRE SPIKES!X"'" 193/ h!"\kf:+trl :~~7"MINIMUM BOLT~X2d'B20-r----~,~ ~·v zgjji1~1 i f~M R7_;jl E';ilQ' ...... t'-IBEARINGBL 
TO EACH BEARING BLOCK j~~~~~" """264 .. , OCK IOXIOX3~6' MK401 

I J I / r t-SILL TIMBER 6X8X 16~0" MK 196 
.2'-2' .16lJa' 196 2 WIRE SPIKEd X 10" TO-----"v ~~~~~1~~~lr~~KI~3 ,1.1 I~ 

EACH BEARING BLOCK 3~4. 2~0. 2~0.1 2~0" "3~4' 1'--2 WIRE SPIKES i X 10" PER SILL 
SECTION AT to. ABUTMENT FOR 3' MAXIMUM FILL ~l 2-0 TIMBER TO EACH BEARING 

10~0' 1 10~0· BLOCK 

ELEVATION 
OF , .. rrR "l.~ FOR ONE ABUTMENT 

DESCR I PTION STOCK NO MARK 
SI ZE LENGTH (ItolES) 

BULKHE~D PLANK 39-33ijO.12 2 178 ijXI2 20'-0' 
CAP 39-6620.1 12 26ij 10XIO 12' 0" 

DO 39 6630 . 12-12 28ij 12X12 12' 0" 
POST. BEAR I HG H 6620. I ijOB 10XIO "-3I/ij" 
PI Cr •• EARING 
WING POST 39-3360 . 08 ij05 6X8 8'-6' 
WING P LE }OO 1" 0" 
NA LER POS 39 "60.08 32 6X8 ij' 2" 
NAILER 39-3360.08 191 6X8 6'-0' 

00 H-MI6.08-08 222 8X8 8' 0" 
DO }9-3 60.08 92 6X8 8' 0" 

S }9-3360.08 16 196 6X8 ,"' 0" 
Rr AR INC. RI DC. 39-6620 . 1 ijOI 10XIO 3'-6-

00 39-6630 . 12 ijl1 12XI2 4'-6" 
DEADMAN 39-6620 . 1-22 269 10XIO 22'-0" 
ANCHOij BLOCK 39-3360 . 08 9 6X8 6' 0" 

00 39-3360.08 193 6X8 10' 0" 
SPOCER BLQ( K }9 3360,08 ij07 6X8 0'-10' 
NAI ER SCABS 39-3330 . 12 ij2ij lXI2 "-51 

~ n _______ T~I~M~BE~R~A~B~TllM~ .. NTL_ __ ------~------------T~I~MB~E~R~P~I~LE~AB~U~TM~E~N~T __ -..-__________ ~ 
(P(UI)5) 6' MAXllo\.foI FILL 3' ~1AX llo\.foI FILL I" 20 ' />IV 2.5' Sf'A.'fl .lO',35',IO' AND ij5' SP'IIlS .lO'SPAN LINE 

JOO 
37' 
5ijO 
165 

128 

6} 
90 

160 
20 

'40 
109 
20j 
687 

90 
150 

nil 'NTI TY FBM: rlIJWrITY ~ IlIIANTITY ~ OUANTITY ~ I OUANTITY 
6 ij80 j 2ijO 6 ij80 , ijOO 5 
I 100 I 100 

I 14ij 2 288 2 
ij 176 

ij 8 B 
2 68 

2 2 2 
6 100 

4 96 ij 96 , 
ij 128 , 320 5 320 

6 175 6 IB 
4 216 6 

I 83 --, ijA 
I ijO . f---

, 
2 

. 

ijOO 1 

288 . j 
ij , 

12ij lij 

15 

--~ 
18 

2 19 

SHEET 196 

COMPANION SHEETS 
~ 

154 
155 

178 

GENERAL NOTES 
SYMBOLS 

POST LOAD 18 TONS PER POST 

NAILER 191 

........:~c:....I--SPACER BLOCK 
407 

<..::.L~;1J(.ii~-SILL TIMBER 196 

ASSEMBLED VIEW 

ULKHEAD PLANK 178 

TIMBER 196 

20 WI RE ROPE 22 4567 . ij 05 1 2' 0' 0" 

13 
38 
13 6 20 BEARING PLATES (SEE SHEET 17B) 

2 W RE-R PE IP ij2-354 .5-05 
22 !ill T WllH ~ />IV 1'100 ~ U--232' . 07-ij26 Bij2 
23 DO ij3-232'.07 386 B38 
2ij 00 ij3-2325.07 266 B26 
25 00 ij3 232'.07-2ij B2ij 
26 DC 4j-2325.07 22j B22 
27 00 ij3-2l2'.07-2 B20 
2B 00 ij3-212'_07-183 BI8 
2.9 no 43-2325.07-16 BI6 
-'~ no ij3-2325.07-lijij Blij 

" DR 80L ij3- 636 . 07-22 022 ., nn ijj-16H.07-2 020 
WIRE SPIKE ij -8488.0ij-

H no U-8ij88.035-07 

12 ' 
3/ij ij2 " 
3/ ij 38" . 
3 ij 26" 
31 ij 2ij" 
31 ij 22" 
31 ij 20 " 
3 ij 18" 
3 ij 16" 
31 ij lij" 
31 ij 22" 
j ij 20" 
3 8 10" 
5/16 7" 

,"75 
5.78. 
5 .2& 
3 ."18 
3. 54 
.~ .. " 
3 .06 

2.i2 
J 30 
3 ,0: 
,~3 

-.is 

2ij 

16 
12 

16 ij 

ij 

4 ij 
A ij ij 

100 68 
. ;;,;. 

'ij lOB 

6 

16 

ij 

8 
8 

108 

ij 
2 

B 

8 

8 

60 

22 
23 
ij 

25 
26 
27 
28 

jO 

, 
31L 

SPAN 
FEET STOCK NO 

15 47-7844 , 1 
47-7844 .07 

20, 25 
47-7844 . .1 

30, 35 47-7844 . 1 

40, 45 47-7B44.1 

50 47-7844.1 
47-7844·07 

WEIGHT 
( POUNDS) 

12 XI ,'- 4" 90 '. I' _ 

12X I I'-B" 
II X I 1'-7" 129 

15X I 1'- 8" 
161 I I' - 7" 

2 16X I I' -9" 
15XI I' -8" 181 

4 I 2X I 1'-4" 
11 XI,. I' - 3" 90 
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RAILWAY 
E-45 

STEEL ABUTMENTS, 
STEEL SPANS 

/ 

BOLT!X8" B8 
WELDED DESIGN 12X 121 53 MK8504 
RIVETED DESIGN TWO 1811:42 .7 MK 8509 

SECTION A-A 

6X8X6'-0" MK 191 

WIRE SPIKEStfX7" --+-~. 

4XI2XI8'-0"MKI77~--'" 

11
3

" 

BOLT B8 

MK 6501 -

'----- 112 X 12 153 

NAILER CONNECTION TO BEARING PILE 

298 

11-0" 

'-(1 3,'-6 11 

STEEL PILE AND TIMBER ABUTMENT, 
GENERAL VIEWS 

181-0" 

3'-6" 

SHEET -197 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE ABUTMENTS 

MK 6501 
MK 191 

MKI77 

SHEET 
154 
155 
196 

r-----r-----r-+--II---r-L---+---,--- -l-- ,----t-- A-- MK 191 -- -------~ 

MAXIMUM 
PILE LOADS 

SPAN ~S PER 
PILE 

15"0" 15 
2d-O' 15 
25-0' 18 
3o·d 20 
35"0' 22 
40·0 24 
45~d 26 
50'·d 28 

7~~vr=! "T1=(Tl T: 
Lj L.l Ll LJ 

r-:TF'F''---:----'-'=i=F='---ii--;.:t=;;.l~ _ __ _H_II4+'-.._I_-~ANCHOR BOLT ~ X4" M 4 

DISTANCE FROM TOP OF TIE 
TO BOTTOM OF STRINGER 

SPAN STEEL TOP OF TIE 
LENGTH STRINGER TO BOTTOM 

SIZE bF STRINGER 
15'-0" 21 I 63 2'-5 n 

2d-o" 27 I. 91 2~10~ " 
25'-0" 30 r 108 3'-1 )(;" 
30'-0" 33 I 132 3'-5 '\" 
35'-0· 36 I 150 3'-7 it" 
40'-0" 36 I 182 3'- 8 ~-

45 '''0'' 36 I 230 3'- 7 {' 
50'-0' 2-36 I 150 3'-7 !" 

~---"---12 X 12 153XI5' - 0" MK 6501 

8(0,0 
~ / ' 

7-0/ 

NAILER MK 191 

CAP BEAM AND 
STIFFENERS 
SEE SHEET 198 

BOLT B6 

BE~RING PILE-"""",,-"-">.--.;....r 

END VIEW 

BULKHEAD PLANKS MK 177 

, I 

~~1 
ASSEMBLED VIEW 



RAILWAY 
E-45 

STEEL ABUTMENTS, 
STEEL SPANS 

RIVETED AND WELDED CONSTRUCTION, FABRICATION OF STEEL PILE 
AND TIMBER ABUTMENT BILL OF MATERIALS 

10'-0" (12 X 12 I 53) 
~ ,5r" ". r *,11 , St" 1'-5i" 1'-5i" 

/ 

" " 3'-0~1I 3'-0!1I 

-:4-
,I " ~d!:"-~ ~~ ~~~ ~~-~i=--~ -=--,r=--=.:r-

t --"-
TOP FLANGE 

~ ~ 
2 1-9i u 1'-8i" i JI' "-8i u 

;r:: / 

)1 
1--2 MK 8506- I ~ t-

1 )1 
I 
I 

4~1I 21- skll ~I 11-6&" / II-sill 
Ir-- MK 650lt::=::::= 

V 

~ 
I 

MK 8508 i 

,5t" 'I-I~ .. ~t " 

H " " 
= F- --£,;-i~~~ -~~ ~---=- ~~ 

:: 
" HOLES FOR 50' SPAN 

~ S i ll 
~ 

2' -9i " 6" 

/ 2 PCS 12XI2151 
J MK 8508 1--< ~ 

,~k" 2'-Sfi." 4ftll 
I~MK8508~ 

MK 8508 

ONLY 

~f 
~K8508 
~ ~RIND TO FIT 

END VIEW 

I 6" I 2'-91" .1 I'-si u 
ALL WELDS SHOWN ARE 11" FILLET 
WELDS UNLESS OTHERWISE NOTED 

6 " 

SECTION SHOWING BOTTOM FLANGE 

CAP BEAM MK 8507 

10 '- 0"(12XI2153) 
I'-Ii" 5t~' 1'-5t" -' 1'-5i: " 5r" I'-!i" 

TOP FLANGE " HOLES FOR 50' SPAN ONLY 

2 1-91 " 1'-81" i 1'- 8=!-1I 2'- 9j- " 6" 
I / 

! K A> 5XtXO'-IOtJ-.-~2 ffi MK8503 I MK 8503 

CAP BEAM MK 8502 

CAP BEA~ MK 8502 

K8508 ~ ~ r-MK 8 508 

R=2 3 
II 

TWOl8l42 
MK 8509 

.7 

PILE 12 X 12 153 

.~ 

~ 

iil 
• a: 

.J." 

R=2~" 
~~ --", 
- N 
T 

iil 
i'l 
iil 
~ 

2~ 

5 xi XO'-IOt" 
MK8503 

END VIEW 

CUT PILE NOTCH 
- -n----.i-" LARGER THAN 

CAP AND BUTT 
WELD BF 

RIVETED CONNECTION DETAIL WELDED CONNECTION DETAIL 
PILE TO CAP BEAM PILE TO CAP BEAM 

~
OF 

5' " - 12 X 12 153 

auz 
~ . GRIND TO FIT 

1 
TOP AND 

: ~ BOTTOM 
t') - T 

=: __ II_ :: ~ 

STIFFENER MK 8508 PILE CAP MK 8504 

B ILL OF MATERIALS FOR ONE ABUTMEN T 

II NE DESCR I PT ION STOCK NO I~ARK 

AL TE RN AT'!: NO 1 WELDED DETA ILS 

WING PILE 3501 

2 C P BEAM 8502 

3 ST I FFENER 07 7800 .0 5 8503 

0 P ILE CAP 8 500 

AL TERNATE NO 2 Ri VETED DETAI LS 

5 WING PILE 6501 

6 CAP BEA,"" 8507 

7 ST I FFENER 6508 

8 PILE CAP 08- 3790. 18-03 6509 

9 R I VETS 03-6353 . 06-25 

0 DO 03-6353 , 08 

LUt-1BE R, SOU WOOD 

--1.l NA ILERS 39- JJ60. OS 191 

12 BULKHEAD rlMBER 39-JJOO,12 177 

STEE L H~RDWARE BLACK 

13 BOLT WITH NUTS "I) r..o WASIIERS 03-2325 . 07-08 B8 

10 ANCHOR BOLT WI rH NUTS AND TWO 

WA StiERS-15 r TO 05' SPAN LI} 2Ll~.08-011 M4 

15 ANCIIOR BOLT" I [II IIU rs AIIO 

TWO WA SHERS- 50' SPAN 03 221>,08-00 H4 

16 WIRE SP I KE Lll-BLl83 . 0j5 07 

17 WELD I NG ROD 06-3771. 2-7 

~ TOTA L WE I GHT 

SHEET 198 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE ABUTMENTS 

SHEET 
154 
155 
197 

PILE CAP MK 8509 

"~Ag~ S I ZE 
LEllGTH QUANT I TY FBI~ ( I NCHES) (POU~ 

12X12 I 53 15' -0 ' 2 795 

12X12 I 53 10 ' -0" 1 530 

PL 5 X 1/2 10 7/6" 8 6 

12X 12 I 53 l' -1 " • 29 

12XI2 I 53 15' -0" 2 795 

12 X12 I 53 10' - 0" 1 530 

1/2 12Y.12 I 53 10 7/ 8' 8 20 

18 I:. 02 . 7 0 '-9' 8 32 

7/6 2 1/2" 16 .• 2 

7/6 2 3/0" 60 .'6 

6 X 8 6' -0' 6 \00 90 

o X 12 il8' 0 ' 6 03 2 210 

3/ 0 6' 20 : .!J 39 

7/3 '4' 0 .OJ 6 

7/ 6 0 " 8 I .!J 12 

5/15 7" 106 !.hb 
3/16 }JI B 
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RAILWAY 
E-4S 

SPAN 

BOLT tx 16' BI6 ---I+h~ 

BOLT !XI6" BI6 
-fl~~~~~~~~~~~~ 

WASHER 

ANCHOR BOLT DETAIL 

FOR 50' SPAN ONLyL--~-k=-rnl4=~~~H~bri 

4'-0" 10'_0" 4'_ " 

18'-0" 

EUEVATION 

o 
-' '" 

CONCRETE ABUTMENTS, 
STEEL SPANS 

GENERAL VIEWS 
BILL OF MATERIALS SHEET 199 

.--------t-+--ANCHOR BOLT BI6 

ASSEMBLED VIEW 

FOR 50' SPAN ONLY~I------

6 '-0" 

S~CTlON 

4'-0" 4'-0" 

a :J 
~~ .a..a. 

~~'*'~,.~ 

~_'!,:-O" .1 10'_0" ~-'=-Qj 
~~~--------- -~~~------~ 

ELEVATION 

r----+-+-ANCHOR BOLT BI6 

C~p!f~.:L--b--+---- FOR 50' SPAN ON LY 

j~~~~~~~N~ATURAL GROUND 

6" 

'r 
-I 
I'-

'b -, 
'" 

""0 
-' to 

"0 
-' I'-

SEE TABLE A 
FOR DIMENSION 

TOPOFTI~E~~_~ __ 

x 

TOP OF BEARIN"G,-,Il""-L __ _ 

COMPANION SHEETS 

50' MAXIMUM SPAN 

SECTION 

GENERAL NOTES 
SYMBOLS 
BEARING PLATES 

SHEET 
154 
155 
178 

NATURAL 
GROUND 

ABUTMENT, 6'-0· MAXIMUM FILL 

-TABLE A DIMENSIONS AND BILL OF MATERIALS 

ANCHOR BOLTS WITH CONCRETE 
SQUARE NUT AND TWO 

SPAN X Y WASHERS ~ X 16" BI6 6 3 ' 

FEET STOCK NO MAXIMUM MAXIMUM 
43- 2325.07-16 FILL FILL 

QUANTITY WT~~~6~fH CU YDS CU YDS 

15 2'- 5" 1' - 1 I,!" 8 3 .5 20. 4 14.4 
20 2'-IOk" 2'-5 j-" 8 3.5 19 . 8 14.3 
25 3' - Ii" 2'-8'1-" 8 3 .5 19 . 5 13.7 

30 3'- 5i a 2'- 1 Ii " 8 3 . 5 19 . 2 13.4 
35 3 1- 71" 3'-24-" 8 3 . 5 18. 9 13. 1 
40 3' -8 '1 " 3'-3'I" 8 3 . 5 18 . 8 13 . 1 
45 3' -7 i " 3'-2}" 8 3 .5 18 .9 13 . 1 
50 3'-7"&" 3'-2!" · 12 3 . 5 18.9 13. I 

BEARING PLATES (SEE SHEET 178) 

SPAN STOCK NO QUANTITY l~gES) ILENGTH ~518~6s1 
15 47 - 7844.1 2 12X I 11- 4 " 90 

47-7844 · 07 lid 1'-3" 
20, 25 47-7844.1 2 12X I I' - 8 " 

129 
II X I I' -7 ~ 

30 , 35 47-7844 .1 2 15X I !' - e" 161 
14X I 1'-7-

40, 45 47- 7844 . 1 2 
16X I 1'-9-

181 15X I I' - a· 
50 47-7844 . 1 

4 
12XI 1' - 4 -

90 47-7844.07 lid 1'- 3 11 

ABUTMENT, 3'-0· MAXIMUM FILL 
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VARIES, SEE TABLE A 

?e 
~ ~~ 

~; 
!~ 
~~ 
:::t~ 

TIMBER PILE BENTS, 
TIMBER SPANS 

TRANSVERSE 
BRACING 4X8XI8!O 

'-----1tft'c-7"";:----,-iI\\\--\\\\\-----HMK 157 FOR HEIGHT 

4-PILE BENT 10'-0" TO 16~0· 

10'TO 12;4X8X20' 
MK 158 FOR HEIGH 
13'T016' 

LONGITUDINAL BRACING 
SEE TABLE F 

:, l~ -1=-' 12~ 14' OR 16' 

TYPICAL LONGITUDINAL ELEVATION 
FOR BENTS 13' TO 16'HI.GH 

'--_~=-+"'<"----,---\\\+<r\\\-_TR AN SVERSE BRACI NG 
4XBXI8'-0" MK 157 

TS IX24"E24 

~7L\'r\@l'iH--2 TRANSVERSE STRUTS 
4 X BX 14'-0" MK 155 

?--ifti~"><"d---.J\\\-\-1r\\---- BRACING 4 X8 X 12 !..o" 
MK 154 

~H--1t1uLTS IX20"E 20 

GENERAL VIEWS 

I 
I I 
1... _-1 --' 

4-PILE BENT 1'-0" TO g'-O" 

\ 
\ 
, /...1 
'- -./ 

BOLTS IX20"E20 

LONGITUDINAL BRACING 
SEE TABLEB 

LONGITUDINAL STRUT, SEE TABLE G 

LONGITUDINAL BRACING 
SEE TABLE D 

t'" 
2~5" 

BOLTS IX20" E20 

LONGITUDINAL 
'--~+++Hi--- B RACI NG 

SEE TA8LE E 

BOLTS IX20"E20 

TYPICAL LONGITUDINAL ELEVATIO 
FOR BENTS 17'T02S'HIGH 

SHEET 200 

COMPANION SHEET 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 

SHEET 
154 
155 
201 

~
RANSVERSE STRUT 

- - 4X8 

4XS : = BOLTS I.X 2S "E 28 

6XI0 BOLT I X24 E 24 

STRUT CONNECTION DETAILS 

TABLE A 
SPAN T 

12'-0" 21-0" 
14!..0· 2'-2" 
16'-0· 2'-2" 

TABLE B TABLE C 
LONGITUDINAL 
BRACING 4XS 

LONGITUDINAL 
BRACING 4XS 

SPAN LENGTH MARK SPAN LENGTH MA~ 
12'-0" a'-o" 152 12'-0 18'-0· 157 
14'-0 10-0· 153 14'-0 IS'-O· 157 
16'0' 10'-0· 153 16'-0· 20'-0· 158 

TABLE F TABLE G 
LONGITUDINAL 
BRACING 4XS 

LONGITUDINAL 
STRUT 6XIO' 

SPAN LENGTH MARK SPAN LENGTH MARK 
12'-0 18-0· 157 12-0 14~0· 205 
14-0 20-0 158 14'-0 16'-0 206 
16~0 22'-0· 159 16'-0' IS'-O" 207 

TABLE D 
LONGITUDINAL BRACING 4X8 

HEIGHT 
12' SPAN 14'SPAN I 16'SPAN 

LENGTH MARK LENGTH MARK' ENGTH M~ 
17'TO 20~6' a !.... 0 " 152 el-oll 152 10'-0" ~ 
21'TO 23' 8'-0" 152 10'-0" 153 10'-0" 15}. 
24'T025 10"-0· 153 10!..0· 153 10'-0· 153 
26'T028' 10'-0" 153 10'-0" 153 10'-0· 153 

TABLE E 
LONGITUDINAL BRACING 4X8 

HEIGHT 
12'SPAN 14 SPAN 16'SPAN 

LENGTH MARK LENGTH MARK LENGTH MAR~ 
17'T020-6' 14!..0· 155 16'-0· 156 18!..0· 157 
21'T023' 16!..0· 156 IS'-O· 157 20'-0· 158 
24'T025' IS!..O" 157 20'-0" 15S 20'-0" 158 
26'T02S' 20'-0 15S 20'-0· 15S 22'-0 159 

301 



RAILWAY 
E-45 

302 

4-PILE BENT 

TIMBER PILE BENTS, 
TIMBER SPANS 

[2':0" FOR 

/l~' FOR 
/ -

4 BOLTS IX24" E 24 
FOR STRUTS 

12'-0" SPAN 
14'-0" AND 16'-0" SPAN 

GENERAL VIEWS 
BILL OF MATERIALS 

DIAGRAM SHOWING LONGITUDINAL BRACING 
FOR BENTS 13 FEET HIGH OR OVER, EVERY THIRD PANEL HAS 
LONGITUDINAL BRACING .LONGITUDINAL STRUTS ARE CARRIED 
TO BANK AND FASTENED TO BENT NEAR GROUND LINE . 

BILL OF MATERIALS FOR ONE TIMBER PILE BENr OR ONE PANEL OF LONGITUDINAL BRACING 

SHEET 201 

COMPANION SHEETS 

4 BOLTS IX24" E24 FOR STRUTS 

GENERAL NOTES 
SY MBOLS 
TIMBER PILE BENTS 

SHEET 

154 
155 
200 

SIZE UIIIT BENT HEIGIT 0' T09' Efllr HElem 10' 10 12' Ef)Ir HElorr ll' n 16' EINT t-EIGiT 17' 10 al' Efllr HElem Zl' 1023' f£Nr t£IGiT 2L1' 10 25' Ef)Ir HElem 26' 1O:!l' 

20 

<D 

--
MK 157 

TRANSVERSE BRAQING 
XIS'-0"MKI57 FOR HEIGHT 21'TO 23' 

15S FO~ HEIGHT 24' TO 25' 
\ \\\"~X8:X2:2'-o''' MK 159 FO'l HEIGHT 25' TO 28' 

! 

2 p-O· TO 28'-0" 

LINE DESeR IPT 100 STOCK t{) MARK (1ICiES) LENGTH WEIGHT 
''''',>.1.0< QUANTI TY FBM 

1 TIMBER PILE " l CAP MBER SOFT WOOD 39-6130 . 12-1" 85 l ZX lZ 1" ' 0" 630 1 168 

3 BRACE LLMlER SOfT WXlO 39- '3'0. 08-1Z 15' "xa 2' -0" lZ0 

" 00 39-3J"0.08-18 157 U.6 1d' -0" IdO , no }9- 3 ,"0 . 08 2 158 "X6 ZO' -0" 200 

• DO J9- "0.09-Z2 59 uxa 22' 0" 220 
7 STRUT LUMBER SOfT WXlO J9-3JUO .08-1" 55 uxa 14' O' 1.0 

STEEl HARDWARE . BLACK 
ORIH BOLT WITH SQUARE 

B HEAD ANO OIIE WASHER UJ- 6'6.07->: )21 
3' " 22" J. a " MACH I NE SOL T WI TH SQUARE 

9 HEAD IfJT AND 1WJ WASHERS UJ-ZJ25.1-2 E20 1 20" 5 . 6 
10 DO "J 2325.1-2" EZ' 1 Z"" 1.5 
1 DO UJ-ZJZ5 . - 8 '26 28" 7 . 0 

MATERIA~ R~QyIR'~ f"R ~Q~Si I IU~I ~9L ~B9"ltiG fQR v8RIQU!2 !2P8H:i STRUTS 0HLX 

1Z STRUT LUMBER SOfT WXlO }9-}360.1-1" 05 6X a 14 '-0· 26Z 
P 

1J STRUT LUMBER SOfr WXlO 39-}360 . 1 16 Z06 6X10 16 ' o· }OO 
6' sP N 

9-"60 - 8 20 7 6x a 18'-0" H8 

MATER I AL Rmu I RED FOR LONG I TUO I NAL BRAC I NG FOR VAR 10US SPANS BRACES AND STRUTS , 
12 ' SPAN 

l5 8RACE LUMBE R SOfT WXlO 39-'3 "0 . 08-06 152 "'B 8'-0· 80 
00 39- lJ"O. 08-1 153 ",6 10'-0' 100 

17 DO }9 "S31W.OB-114. 155 ,,8 14' - 0· :48 
6 00 }9- 3,"0. OB-16 156 ~ xB 16' - 0' 160 

10 (l() }9-lJ"0.06-16 157 14-:<8 16 ' J' 18 0 
on OIl }9-33'0.08-" 158 ,,8 lO '-0· ZOO 
2' STRUT. LlMlER ~fT WXlO 39-)360.1-\'" 205 6X 10 14 ' -0. 262 

1.' SPAN 

22 BRACE LUMlER SOfT WXlO 39-33"0. 06-09 152 "6 8' o· 80 
2} DO J9-3 3~0.08-10 15J UX8 0' 0" 00 

2" ~~ }9-\J"0 . 06-1 6 156 4X3 6' O' 160 
25 DO }9-"IID . OB-IB 157 11:<6 18 ' o • 180 
26 DO J9-j}.O.06-2. \56 "<8 20 ' o· 200 
27 STRUT LUI1lER SOfT 1£00 J9 3}60. , - 6 206 6X \0 16'~· }OJ 

6' SPAN 
Z8 8RAC I NG UHlER. SOfT w.JJO J9- }}40. 03-1 153 .. 6 10' O' 100 

9 CO 39- J}'O . 08-18 157 uxs Id' O' ISO 
)0 00 )9-"'0.OB-2 158 u<s 20 '-0" 200 , on j~ .BuO.OB- 1S 159 UXB 22 ' - oJ· 220 
}? STRUT. uM6ER SOFT WOO 19- }360 . 1-18 207 6n·~ 1 8 '-1) · ~ l}O 

AL SPAN 
}3 SCAB LuMBER SOFT WOOD J9- l228 .06 61 ZX8 6' o· 30 

4 DO }9-3228.08 }2. 2 ,6 )' 6 :1 18 
STEEL HARDWARe BLACK 
MACHINE BDLT WITH SQUARE 

I l' HEAD IfJT ArlO 1\00 WAS'iERS Q3-23ZS.1-104 E 10 I 10 " l,5 

)6 DO .,-2l25.1-2 £20 I 1 20" 5.6 , 

QUANT I T fBM QUAIIT I TY fBM QUANTlry FBM OUAN r ITY fBM klUANr I TY fBM QUANTI TV FBI~ LINE 

" • • " • " 1 166 1 168 1 158 1 168 1 168 168 Z 

" 1Z9 
2 96 Z 91 " 192 Z 96 2 96 " 2 107 2 107 5 

2 117 6 
75 7 

" " " " " 0 8 

12 12 28 2" 2 ' 20 9 
8 6 6 6 In 

Lu.-

1"0 lOa 1.0 

160 160 1J 

180 180 1" 

8 171 8 171 " 65 0 85 15 

• 107 • 107 " 107 16 

2 75 17 
2 35 18 

2 96 2 95 2 96 • 19 2 2 96 19 
2 107 20 

2 1.0 2 1.0 2 1.0 2 1"0 21 

• 65 22 

~ 107 l07 8 2 8 213 8 213 B 
2 85 2' 
2 96 0 192 2 96 , 9, " 2 07 2 10 , 107 " 2 160 2 160 Z 60 160 >7 

4 10 7 6 213 8 213 6 213 8 213 28 

2 96 29 

2 107 • 213 • 213 2 107 30 

2 117 2 117 31 

2. 180 2. 180 2 18a 2 180 32 

" 32 II • 32 II 4 l2 • 32 II 33 

4 19 .. ~ 19 J " 19 4 19 • 19 JL l4 

10 20 20 20 20 35 

II JL 16 I II 12 1 II 32 32 J2 II 36 



RAILWAY 
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TIMBER PILE PIERS, 
STEEL SPANS 

P OF CORBEL 

CORBEL 

TRANSVERSE ELEVATION 

16-PI LE TIMBER TOWER UNDER 7!. 6- HIGH 

TOP OF TIE 

CORBEL 12XI2XS~O'MK381 

rr<-----,..J<:..iip.i<,I?"'---"-""'-=rtpas,~..r_-____,""'l____C A P I 2 X 12 X 14 ~ 0' 
MK 28S 

""\til M""--'''---R 0 L T I X 2 O' E 2 0 
'..L..-IHIlHllI'---:l\I\-\1\\\-\--STRUT 4XIOX24~0" MK 1.69 

-"","--lI\t-\\\\\-\-7--tlRACING ON EACH ROW 
OF PILES 3XIOX 14~ O· MK 12S 
FOR HEIGHT 7~6" TO 9~6' 
3XIOXI6~O' MK 126 FOR 
HEIGHT 9 L 6"TO II L 6" 

I I I 1 
I I I. 1 
I __ d L,,-) 

TRANSVERSE ELEVATION 

16-PILE TIMBER TOWER 7!.6- TO II!.S- HIGH 

920303 0 - 50 - 39 

PIERS UP TO 11 FEET HIGH, GENERAL VIEWS, BLOCKING 
FOR STRINGERS OF DIFFERENT DEPTHS, DIMENSIONS 

ADJACENT SPAN ADJACENT SPAN 
5" ISLO" S 

IXIIXI[>(JIXIIXIIXI IIXI IXI IXI [>(J IXI IX! [>(J [>(J IX! [>(J IX! IXI IXI IX! lXl KI IXI IXI IXI !Xl lXl II 
~ PIER - f---~ PIER 

I 
I 

~~IMBER BLOCKING BOLTt
K 

~I -= ---DRIFT BOLT 022 
" II 11 If " II 

If I BOLTi-XIS" " " I MK 3SI :' " Ii " 
'I 

I~ 1( ....----STRUT 4XIOX24LO" MK 169 I~ ~, 

L 
, I 

~ I" It41 I!.. 9" I !.. 9" I!.. 4 11 
I 

I 
" 1 I 

~""~~,-::- ,,,,,,,,, ',. 'i I 'I""'" I I I I I 1 I 
I I I I I I I I I 
I _I I j ' ~ :.:I 2LO" 2 l doL- -, - .. -)2LO" 2!..d'- C 

IS L 10" 
I 

LONGITUDINAL ELEVATION 

16-PILE TIMBER TOWER UNDER 7 6 6- HIGH 

ADJACE ADJACENT PAN 

S" 5" 

LONGITUDINAL ELEVATION 

IS:PILE TIMBER TOWER 7!.S- TO II!.S- HIGH 

BIS 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BI LL OF MATERIALS 
BEARING PLATES 

ADJACE NT DEPTH 
SPAN OF 

BLOCKING T 
SPAN SECTION 
15LO" 211 63 2~ 63-" 
2~0" 27191 O!..6l... II 3~Ot" 
25LO' , 301 lOS aL9i-" 3L 3i;-' 

f-3d-0' , 331 132 I!..O..l..tl 3 L 7t" 
3SLO' , 361150 1!..~i_I' 3 L9t" 
40Ld 361 182 1~3t" 3LIOt" 
4SLO' 361230 IL 3..k

K 3'- 9+" 
SoLd 361 ISO ILU' 3~ 9f" 

BRACI NG 

SHEET 202 

REQUIRED 
PILE 

BEARING 
CAPACITY 
II TONS 

12 " 
13 , 

14 " 
15 " 
16 " 
17 • 
18 • 

SHEET 
154 
155 
203 
17S 

303 
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LIHE 

, 
I 

• 
5 
6 

7 
8 

9 
10 

11 
l Z 

lij 

" 

TIMBER PILE PIERS, 
STEEL SPANS 

BILL OF MATERIALS FOR ONE TIMBER PIL I -E P ER 7' 6' OR LESS III HEIGIiT 

PIER HE I CHT 

SPAN 

S I ZE 
DESCR I PT I ON STOCK NO I~ARK (I NCHES) LENGTH 

LUMBER, SOFT WOOD 

CORBEL H ~6}O . IZ 381 l Z X lZ 5' 0' 

CAP H-~630.1Z-lij Z85 12 X 12 lij' -0' 
STR" 39 "ijO . l-Zij 169 ij X 10 24' -0· 
TlM8ER P LE JI 
BLOCKING 39-~~ 30. 12 38Z lZ X 12 8 '-6· 

00 39-6.~.20c~Z 383 10 X IZ 8' -6· 

00 H-6616.1Z }8ij 8 X lZ 8' - 6' 

00 39-}}50. 12 }85 6 X 12 8' -6' 

STEEL HARDWARE, BLACK 

MACHINE BOLT WITH SQUARE 
} / ij HEAD. ttlT, 00 00 ,~ ij}-2}Z5.07-223 82Z ZZ' 

DO ij3 Z}25,07-Z66 B26 }/ ij 26' 

DO ij}-2}25 . 07-}06 B}O }/ ij 30 ' 

DO ij}-2H5.07-H 8H }/ ij H' 
ij -Z3Z5.07- 83 B18 } ij 18' 

DO ij}-2325.1-2 E20 1 20 " 

DRIfT BOLT WITH SQUARE 
HHO AND WASHER ij3- 6}6.07-22 DZ2 3/ q 22" 

~ LEIIGTH OF PILES TO BE DETERMltlED BY FIELD CONDITIONS . 

BILL OF MUERIALS FOR ONE TIMBER PILE PIER 7 ' ~, TO 11' 6 ' HIGH - -
PIER HE I GIlT 

SPAll 15' II 20 ' Jl 
1I NE OESCR I PTlOIl STOCK 110 MARK 

SIZE w~7GllT OJlumTY ~ ~A:mrY flH (ltlCHES) LEUG rH 
(POUllOS) 

LUMBER, SOFT WOOD 

1 CORBEL }9-65}0.12 }81 12 X 12 5' -0' 225 8 ijBO 8 ij80 
2 C P }9-6~}0 . 12 lij Z8 5 l Z X 12 lij ' 0' 6}0 ij 67Z ij 672 
} STRUT 39-}JQO . 12ij 169 Q X 10 2ij' -0 ' }OO ij no ij }20 
ij BR~CE }9-}}J0 . 1-16 lZ6 } X 10 16' -0" 1'0 , 00 }9 }}}O . I-lq IH } X 10 1'" -0· 1.!l 8 28 0 8 Z80 
6 00 }9-HqO . I-16 166 Q x 10 16' -0' lOO ij 213 0 213 
7 00 }9 "00.1-12 16ij ij X 10 12'-0· 150 8 }20 8 no 
8 00 }9-}JijO . l-08 162 ij X 10 a'-o· 100 ij 107 ij 107 
9 SCAB }9 }880 . 9 Z X 10 6' -0" '8 8 80 8 80 

10 DO }9-3880 . 1 301 2 X 10 } , 0' 19 8 40 8 qO 
BLOCKING }9-66}0.12 }82 12 X 12 8 '-6- }83 

" no }9-66Z0.12 }83 10 x 12 8 '-6 - 319 
00 }9 6616 . IZ }84 8 X 12 e'-6- 255 

I. no }9-H60,12 }B5 6 X lZ B' -6' 191 1 51 , TIMBER PI LE . ...lJ 16 16 

STEEL H~ROWARE, BLACK 

MACH I NE IllLT WITH ~ARE 
16 11EAD NJT l\I() 00 WASHERS ij}-2}25.1-2 E20 1 20 ' 5 . 51 lijq lijij 
17 00 ij}-2}2'.1-10ij EI0 1 10' }.45 6ij 60 

8 DO Q}-2}Z5,07-2l3 Bl2 }/O ZZ' } . }O ij 
9 00 Q}-Z}25.07 25 5 BZ6 , / ij Z6' }.7B 

20 00 Q}-Z 3Z' . 07 }06 B}O } / O }O ' ij.26 
2 1 DO ij} 2H5 . 07-32 B3Z } / ij }2' O. '0 
22 00 ij} Zn5 . 07 18} B18 }/ q 16 ' Z . 8 2 8 ij 

DR I fT BOLT ~ I rH SQUAR E 
23 HEAD AN D WASHER ij}-16}6 . 07-22 022 3/ ij Z2" 3.00 }2 n 

~ LENGrH Of PI LE5 TO BE DETERMINED BY FIELD CONDITIONS. 

304 

1" 
UNI r 

~~,I ~~ .T ~ANrl rY ~ 

2Z5 B ij80 
630 ij 67 Z 
}OO ij 320 

16 
383 
319 
255 

191 

} . 30 
3 . 7B 
ij . 26 
ij. ~O 
2 . d2 8 

5.51 " 
} . O }2 

7' -/S" TO 9' -5 " 

l5' II 30 ' 

ClJAHTl1 fl'I.I QJl\NTlrY 

8 q80 8 
ij 672 q 
ij no ij 

8 280 8 

< 213 0 

B 320 8 
ij 107 q 

8 80 8 
8 ijO 8 

1 
1 85 

16 16 

lij< lijO 

6ij 6ij 

q 

0 

< Q 

} 2 n 

II 

PIERS UP TO 11 FEET 6 INCHES HIGH 
BILL OF MATERIALS 

l' -6" OR UNDER 

zo ' II z" II 30' IIw ro ~51 

(lJANTITY ~ ~AHTITY ~ ~ANTITY ~ ClJAHTITY ~ Ll llE 

8 q80 8 q80 8 ij80 8 ij80 I 
ij 67Z ~7Z 672 ~ 672 2 
ij HO ij HO ij 3Z0 ij 3 0 3 

16 16 16 16 ~ 

I 10Z 5 
85 6 

2 lJ6 7 

1 5 B 

ij 9 
q 0 

ij II 
ij IZ 

ij ij ij ij 13 

" }2 }Z 32 lq 

H }2 }Z }2 l' 

SHEET 203 
COMPANION SHEETS 

SHEET 
GENERAL NOTES 154 
SYMBOLS 155 
TIMBER PILE PIERS FOR STEEL SPANS 202 

8(Q,RIHG PlQ,TES ( SEE SHEET 178) 

QUANTI TY SIZE 
LEllaTII STOCK '"'0 SP.'\N EIOt 3J'R:Rf (IICHES) 

H' 12Xl 1'-1&" 47-78'1'1.1 
llX3/ " 11-,- 1l7-7B44.01 

20',2 5' lUI l' -a" Il7-764t1.1 
llXl 1'-7· 

30', .'5' 
15)(1 1'-S" Ill-78lt" . l 
14;< 1 1' - 7 " 

qO', q} ' 16')( 1 1'-g" 47-78£1 4 . '1 
l ~:( l 1' - 1)-

!:o' 12 Xl 1'-"- 1I7-7S4 'L 1 
ll Xjl lj 1'-j· 47-784'1.07 

SiI' -6" TO 11'-6' 

II }5' TO ij5' II 50 ' 15' II ZO' II Z5' II N' i }s' TO q5' II 50 ' 

~ QUAm-lrY Fa-I OUAHTI'rY ~ CUAKTITY F&I ~AHTITY ~ ~ANTITY F&I CUAKTITY F1f.I ~ANTITY ~ CUAHTIrY F&I LINE 
,-

q30 8 ij80 8 q90 8 ij80 8 QBO 8 ijBO 8 Q80 B ij80 10 600 I 
67Z ij 6 72 ij 672 ij 672 ij 672 ij 67Z ij 612. Q 6Zl. ij 67> > 
}20 ij }20 Q }20 ij no ij 320 ij no ij 320 Q UO ij "0 

8 }20 8 320 8 }20 8 320 8 }ZO 8 no ij 

280 8 Z80 8 2BO 
, 

213 q 2l} ij 213 ij Z13 < Z 13 ij Z13 ij Zl} 0 Zl} 0 Z13 6 

no s ,ZO 8 '20 8 }20 a }20 s 320 8 320 8 JZO 8 no 7 
107 q 107 ij 107 0 107 ij 107 ij 107 < 107 ij ._ .J07 ij 107 8 
ao 8 80 8 80 d 80 8 80 8 80 B 80 B 8~. 8 80 9 

<0 B qO 8 ijO 8 ijO 6 ijO 8 qO 8 ijO 8 ijO 8 qO 10 

102 1 10Z I 11 

8' 12 
Z 136 Z 136 Z - p~ 2 l}6 l3 

5 lq --_ .. _--
16 16 6 16 6 6 16 16 l' 

l et! 1« ijO ijij lijO lqij l~ij lijij 16 
~q 6ij 60 6ij 60 60 6. 60 7 

ij 18 
ij , 0 

0 zo 

< ij ij 21 
ij 8 .. ~ Q ij 

~ 
ij 8 22 --

}?- '- -.- _ }_2 __ 32 L._ 32 }2 3l }2 H 2} _. ._._--



RIVETED CONSTRUCTION, RAILWAY 
E-45 

BRACED STEEL PILE BENTS, 
UP TO 30-FOOT STEEL SPANS BENTS UP TO 20 FEET HIGH, GENERAL VIEWS SHEET 204 

15'- 0 ' 30'-0· MAXIMUM 15\-0" 

DIAGRAM SHOWING LONGITUDINAL BRACING 
AND HEIGHT AND SPAN LIMITATIONS OF TOWERS 

TABLE D 
TOWER PIECE MARK 
HEIGHT TRANSV:'~ LONGITUDINAL 

A STRUT BRACE BRACE 
8'-0' 8630 8630 8632 
10'-0" 8632 8632 8634 
12'-0" 8633 863 ... 8635 
14:"'0" 8635 8637 8637 
16C.O" 8636 8641 8640 
18~0" 8638 8643 8642 
20C.0" 8640 8646 864'" 

TABLE A 
SPAN 

15~0" 20'-0" 25'- 0" 
R 

STRINGEF 21 I63 27I91 30II08 

X 2'- 5" 2'-IOr 3'-If 

SPAN Y Y Y L 

15'-0" 0'- 0" O'-5r o'-8f 

20~0" o'-5f 0 '- 0" 0'- 3" 

25'-0" o '-8f 0 '-3" 0'-0" 

30'· 0" I'-or O'- IIk" 0'-3f 

PLl8 Xi X I-7 PIJ 

CAP BEAM 

_.....::c:....:...:;c:....=_ .. __ . . __ .. TO~ .OF TIE~ __ .. ___ •. __ . ___ S~~N R • 

~ 

b~ 
.' X 
Nc( 

:::l; 

2-15 (33.9 
MK 8601 

VARIES 
SEE TABLE A 

Ir---t---t--+--;;-"-b-- DIAPH RAGM 
12xI2 I53 u.. a: 
MK8605 0 w 

:::l;l:J 
OZ 

~a: 
g~ 

TRANSVERSE 
)--t-T+- BRACING 

TRANSVERSE ELEVATION 
(20' HEIGHT SHOWN) 

SEE TABLE 0 

~ • t<l 
x 
v 
:: 
I:) 
z 

~ 
a: 
ID 

w 
Ul a: 
w 
> 
Ul 
z 
« 
a: 
t-

15~0· 
VARIES 

X SEE TABLE A 
SEE TABLE A .... >-

-::~~=,,",,,,,!='" 
BOTTOM OF STRiNGER 

11LI't"--r-8601 

""~ x 
t<l 
x 
v 
~ 
l-
:::) 
a: 
I-
Ul 
w 
(f) 
a: 
w 
> 
<I) 

z 
« 
a: 
I-

LONGITUDINAL STRUT 
t·8 I 24 MK.8631 

CONNECTOR PIECE 
21 I59 MK 8610 

CONNECTOR PIECE· 
21 I59 MK 8611 

I:) 
t-

~ :::) 

a: v 
t- « Ul a: 

ID 
w 
Ul a: 
w 
> 
Ul 
Z 
« a: 
t-

II 
II 

II I: 
II II 
II II 

!lj !i -T-
ELEVATION A-A AND SECTION A-A 

(20' HEIGHT SHOWN) 

I-
~ 
0: 

I-t; 

u..~ 
alO 
zl-
«I-
J:O 
t-

III 

Ul o 
Ul Z 
w« 
-'I:) 
UlZ 

~u 
2~ 
UlID 
Zt-w_ 
:::l!:::l! 

0° 
~ 
J: 
t-
Z 
w 
J: 
~ 

TRANSVERSE __ ~~HM~\III 
BRACING 

TRANSVERSE 
STRUT 

30'0;' 

27I132 

3'-5f 

Y 

I'-of 

0'-6f 

O'-3!" 

0'_0" 

COMPANION SHEETS 

SHIMS 
BILL OF MATERIALS 
GENERAL NOTES 
SYMBOLS 
fABRICA nON DETAILS 

MAXIMUM PILE LOADS 

SPAN BETWEEN TONS 
TOWERS PER PILE 

15 27 

20 30 

25 33 

30 35 

LONGITUDINAL STRUT 

CAP BEAM 

PILE 

"'-.J~'--LONGITUDINAL BRACE 

ASSEMBLED VIEW 

SHEET 
192 
207 
154 
155 

20(, 

305 
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Z 
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r 
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Z lilt-
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III ...Ja: 
z t-
o.J "'Ill ~ -
0 ZO 

OZ 
:::Ii iij< 
:J Zo 
::1 Wz 
- ::1-
x -u 
< 0< 
::1 lila: 

-til 
0 I 

t-x -
0 z!: 

o.J~ 
IO :::Ii 
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~ 
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RIVETED CONSTRUCTION, BRACED STEEL PILE PIERS, 
35- TO SO-FOOT STEEL SPANS PIERS UP TO 20 FEET HIGH, GENERAL VIEWS SHEET 205 

LONGITUDINAL STRUT ~ 

/ i 8I24 , MK86/ '" 

. I 
~~~~~~~~~~~~~~~~DIAPHRAGM 
'Ti~~ffiG~~~~~~~~~~~' 2 X 12 I 53 MK8604 r TIE BEAM 

18 I 7 ,7 MK 8603 
'-----;-;;l!b!ldI--II:<!\II---i-----1!tioll-~itt--__+j1_' LONG ITUDI NAL BRACE 

~~:J~~i§g~~~~~~~~L 4 X 3 X ~ MK 8613 :.: DIAPHRAGM 
12 X 12 t 53MK8604 

TOP PLAN 

OMIT TWO INTERIOR 
TIE BEAMS EXCEPT 
FOR 50 FOOT SPANS 

RANSVERSE 

0 

'r 

0 , 
-<: 

MAXIMUM PILE LOADS 

SPAN BETWEEN TONS 
TOWERS PER PILE 

35' 20 

40 ' 21 

45' 23 

50' 26 

TABLE A 
SPAN 

35'- 0" 40' - 0' 45'-0" 50 1 -0" 
R 

ST~I~~F 3eII50 361 182 36 1230 2-36 I 150 

X :l'-7i" 3'· SAil 3'- 7~" 3 ' _7~" 

SPAN 
L 

Y Y Y Y 

15'- 0" 1'-2~" I ' - 3~" 1' - 2~" I'· Z!1l 
20'-0" 0'-9" 0 '- 9 ~" 0' - 9" 0' _ gil 

25 1-0" o' - ell O'-6~u o· - 6 11 0 ' - 6 11 

30'-0" 0'-2i" O'-3~" 0' -2i" 0'- 2i" 
35'- 0" 0'_0 11 O' - O~" 0 1 .0" O' -0" 

40' - 0" O'-O~" 0'· a .. O'-O~" I I II 
O - O~ 

45'- 0" 0 ' -0" O'-O~" 0 1- 0" 0'- 0" 

501- 0
11 0'- Oll 0'-02 

II 
0' - 0" 0 '- 0" 

TOP OF TIES SPAN R 
- 1"'-

VARIES,SE:E TABLE A 

I 
15'-0" 

SEE TABLEA -~ 
~"",.ojopj"""",,.....-I--or 

... 111 
Ot-

:J 
za: 
0 .... _<II 
III 
1110 -z 
~< 
a:'" 
oo.J ... ~ 
wC:: 
> til 
0 
til 
<...J 
111< 

BRACE ':::, ::1~ 
L 4 X 3 X~ MK8617, _' <0 

TRANSVERSE ELEVATION 
(20' HEIGHT SHOWN) 

619, 8621 , 8624 
8625,8626, 8629 

<: 

0 

-" 
J: 
:J 8623 J: 

I , I 
l..A..Jl. I4-J,L ........... 

LONGITUDINAL STRUT 
L4X3X~ 8622 ELEVATION A-A AND SECTION A-A 

(20' HEIGHT SHOWN) 

a::J 
ot: 
<0 -z 0 0 
w...J 
w 
III 

COMPANION SHEETS 

GENEF.lAL NOTES 
SYMBOLS 

SHEET 
154 
155 
207 BILL OF MATERIALS 

FABRICATION DETAILS 206 

DIAGRAMS SHOWING LONGITUDINAL BRACING AND 
HEIGHT AND SPAN L IMITATIONS OF TOWERS 

SPLICE ANGL E-tftllJhll:<ll 

TRANSVERSE 
B RACI NG ---+HhWM~\I 

TRANSVERSE 
STRUT 

BEARING PLATE 
LONGITUDINAL STRUT 

N--'~~~-\\-tp;>.lr\\-LO NGITUD I NAL 
BRACE 

ASSEMBLED VIEW 



RAILWAY 
E-45 

f. 18X!X 1'-7" PI 
4 

BRACED STEEL PILE BENTS 
AND PIERS, STEEL SPANS 

I" 
2'8 

II 

t::;t:;;1:=:;;;;!:-t-+;~:;;;;:;!~~~~~~~~ I ] 
5 ,-

-+ .. 
+ -+-
-+ + 

fttsJ" 
, 

-+ -+~ I- -+-
-+ -+- ~ -+-
+~ -+-

~ 

5'-0" 

11- 6-

CAP BEAM MK 8601 

+ '~NI -t -+- + + + + t & 18r 42,7 + + ... + -+ -+ 
+ + ... ... -+- -+-

I 5'- 0" 
\ " I-'i '\ 5'2 i 

CAP BEAM MK 8602 

I / i 
I II I 

~ 

DOAP~A.' 12 X 12 I 53 
MK 8 05 

TRANSVERSE 

L4X3Xi\ 

. ~ 
0::::> 

-' ! N X 
<t 
~ 

CAP BEAM 
15 (33. 9 

MK 8601 

STRUT 

LONGITUDINAL BRACE 
~ L 4 X 3 X,6 

CONNECTOR PIECE 
21 I 59 MK8611 

...... ' - - -~ 
LONGITUDINAL ST UT-~i 
~-81248631 -.!~ 

;1 /77/77/~ 
II II 

~ 
CONNECTION DETAILS 15' TO 30' SPANS 

or./~ x .., 
x 
<t 

...J 
I-L.J 
::::>0 
0::<1 
1-0:: 
"'Ill 

RIVETED CONSTRUCTION, FABRICATION 
OF CAP BEAMS, CORBELS, BRACING CONNECTIONS SHEET 206 

" IN 
COMPANION SHEE TS 

--~~~2~ 

~lJp 1-1_",,-/ 

STEEL PILE BENTS AND PIERS, RIVETED (,ETAILS 
BILL OF MATERIALS 

SHEET 

205 
207 
154 
155 ~ 

I 

)( ... 
x 
on --
~ 

1"'''--'l''= 1::1 ~I;:::;-~~I 
.B..E3. 

»~:~ ~ ~ 
{ [IT;; t m~~ 

~A... 7XtX2' 5" 

2'-5" 

2 L 4X3X&XI'-4~ AI GRIND TO BEAR TOP AND BOTTOM 

TIE BEAM MK 8603 

~'-O" 
7 1

- 6" 

BURN OFF a. FLANGEl TOW," 

/ 

LONGITUDINAL STRUT I 
~ -81 24 MK 8623 

1-+-+ CONNECTOR 
PIECE 24 I74 860 

TOWER SYMMETRICAL 
ABOUTI t 
LONGITLDINAL' BRACE 

, ~ 

L 314X 
16 

MK 8623 

~ LONGITUDINAL STRUT 
PIECEt 8 I 2 4 8622 

CONNECTION DETAILS 35'TO 50' SPANS 

GENERAL NOTES 
SYMBOLS 

~ 

~ =-~ 5f 

~I;J~m 
PIECE 16158XO'-10'! 

CONNECTOR 8672 

.~ 21'2f 
12XI2153XI'-3" 

DIAPHRAGM 8604 

3" 3" 
.. ~_'l~~ 

I 

PIECE 16 158 X I' -6~' 
CONNECTOR 8606 

PIECE 24174 X 1'-10' 
CONNECTOR 8608 

PIECE 21 I 59 'X 1'-3" 

CONNECTOR 8610 

\5" = I" 
~ -~~ 

Q~ . 
2f-j--sr~ ~ 

PIECE 16I58XD'-6' 

CONNECTOR 8671 

I' 

M 

12XI2 I 53 X 1'-0' 

DIAPHRAGM 8605 

7~' i:':J" 
~ ~~ -itr-
DI!l:Cl 

'-..!" 

PIECE 161 58 X 0~9r 
CONNECTOR 8607 

~ 1I3
" 3":"'1<\1 

3'Wj3"3""1 ' 24 _, -t -
- + .. -

~ 

PIECE 24 I 74 X 1'-0" -

CONNECTOR 8609 

~I,~r l ~ 

~,tJl t +~! 
~{/* ~!p~ 

PIECE 2II59XI'-3" 

CONNECTOR 8611 

307 
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BRACED PILE BENTS AND PIERS, 
STEEL SPANS 

BILL OF MHERI~LS FOR TWO RIVErED STEEL PILE BENTS OR PIERS 

BRACED STEEL PILE BENTS fOR 
BENT OR PIER HEIGHT ~ 

20' 18' 16' 14 ' 12' 

SIZE 
UNI r 

DESCRiPtiON STOCK NO HARK LENGTH WEIGHT QUANTITY LINE (INCHES) (POUNDS 

1 CAP BEllM 48-3790.15-'4 8601 lH: H.9 11'-0' '72- e 4 4 4 4 

2 DO 48-3790.18-43 8602 18C 42.7 11'-'" 480 , DIAPHRAGM 48-2900. 18-07 8603 18 I 77 2'-lO ". 225 

4 DO 8604 12Xl2 I " 1' -" 66 , DO 860' 12Xl2 I " 1'-0' " 4 4 4 4 4 

6 CONNECTOR 48-2900.16-058 8606 1/2 16 I 58 1'~ I/z- 45 

7 DO 48-2900.16-0'8 8607 1/2 16 I 58 Ol~ " •• 24 

8 DO 48-2900.24-07 8608 1/2 24 I 74 1'-10' 68 

9 DO 48-2900.24-07 8609 1/2 24 I 74 1'-0' 37 

10 DO 48-2900.21-{)59 8610 1/2 21 I 59 l'-)' 37 8 8 8 8 8 

11 DO 48-2900.21-{)59 8611 1/2 21 I 59 1'-,,. 37 8 8 8 8 8 

12 DO 47-7844.05 8612 PL 7 X 1/2 2'-5- 29 

13 DO 48-2900. 16-{) 5& 8671 1/2 16 I 58 0'-6' 15 

H DO 48-2900.16-<>51 8672 1/2 16 I 58 0'-10' 24 

15 SPLI CE ANGLE 48-2500. 4-{)" A3 L4 X 3 X 5/16 2'-5' 17 

16 ST I FFENER ANGLE 48-2500. 4-{)" Al L4 X 3 X 5116 1'-4 112' 10 

17 CONNECTION ANGLE 48-2500.4-{)35 A2 L4 X 3 X 5/16 1'-}' 9 

18 BRACES AND STRUTS 48-2500.4-{)35 86U L4 X 3 X 5/1S 4'-2' ]0 

19 DO 48-HOO.4-D" B614 L4 X , X 5/ 16 "-10' 41 

20 00 48-2500.4-{)35 8615 L4 X 3 X 5/16 ,'-6' 40 

21 00 48-2500.4-035 6616 L4 X 3 X 5/16 5'-0' 43 

22 00 43-2500.4-035 8617 L4 X 3 X 5/1 6'-6' 47 

23 00 48-2500.4-{)35 8618 L4 X 3 X 5/16 1'-0' 5Q 

24 00 46-2500.4-035 6619 L4 X 3 X 5/16 7'-6' 54 

25 DO 48-2500. 4-{) 35 6620 L4 X 3 X 5/16 8'-0' 58 
26 DO 48-2500.4-035 6621 L4 X 3 X 5/16 al-!S- 61 

27 DO 48-2500.4-{)35 8622 L4 X 3 X 5116 2'-10' 20 

28 DO 118-2500.08-{)24 8623 1/2 8 I 24 9'-10' 118 

29 DO 48-2500. 4-0" 8624 L4 X , X 5/16 9'-6' 68 

JO DO 48-2500.4-{)35 86H L4 X , X 5/16 10' - 6' 16 

31 DO 48-2500.4-035 8626 L4 X 3 X 5/16 11'-6' 84 

32 DO 48-2500. 4-{) 35 8628 L4 X , X 5/16 12'-6' 90 

H DO 48-2500.4-035 8629 Lij X 3 X 5/16 U I O· 95 

]q 00 48-2500.4-035 8630 L4 X 3 X 5/16 1)1-6' 97 

35 DO 48-2900.08 8631 1/2 8 I 24 1.11'-0' 168 8 8 8 8 8 

36 DO 48-2550.4-{)35 8632 L4 X 3 X 5/16 11&'-(5' 105 

37 DO 48-2550.4-035 863) L4 X 3 X 5116 15'-0' 108 4 

]8 00 48-2550.4-;)35 8634 L4 X 3 X 5/16 1"-6' 112 4 

39 DO 48-2550.4-035 8635 L4 X 3 X 5/16 16 1 -0' 115 ij 8 

40 00 48-2550.11-:0 " 8636 L4 X ] X 5/16 16 1 -6 1 . 119 4 

41 DO 48-H50.4-035 8637 L4 X 3 X 5116 11'-0' 123 12 

42 DO 48"-2550.4-{)35 8638 L4 X ] X 5/16 17'-.' 121 4 

43 DO 48-25 50. 4-{) 35 8640 L4 X 3 X 5/16 18 1 -6' 134 4 8 4. DO 48-2550.4-035 8641 L4 X 3 X 511e 19'-0' 137 4 

45 00 48-2550.4-{)35 8642 L4 X 3 X 5/16 19'-6' 140 8 

46 DO 46-2550.4-035 8643 Lij X 3 X 5/16 20'-6' 148 4 

47 DO 48-2550.4-035 8645 L4 X 3 X 5/16 21'-6' 155 8 

48 DO 48-2550. ij-035 8646 L4 X 3 X 5/16 22'-0' 158 4 

49 aEAR I NG PLATE 47-7844.01 PI PL 18 X 3/4 1'-7' 72 4 4 4 4 4 

50 DO 41-7844.07 P2 P~3/4 1 1-7' 40 
,. Rlvn 43-6353.08-23 7/8 2 1/4' .57 324 324 324 324 324 . 

'2 DO 43-6353.08-25 7/8 2 I/Z' .6t 192 192 192 192 192 

53 DO 43-6353.08 7/8 2 3/4' .66 

54 PO 43-6353.08-3 7/8 3' .70 16 16 16 16 16 

" PILE 12Xl2 I 53 .!J 8 8 8 8 8 

jJ PILE LENGTH TO aE DETERMINED BY fiELD CONDITIONS 

308 

15' TO '0 ' 

10' 

4 

4 

8 

8 

8 

8 

8 

4 

324 

192 

16 
8 

RIVETED CONSTRUCTION, TWO BRACED BENTS 
OR PIERS FOR IS-FOOT BRACED SPAN BILL OF MATERIALS 

SPANS BRACED STEEL PILE PIERS fOR '" TO 4" 

8' 6' 4' 20' 18' 16' 14' 12' I 10' 

QUANTI TY 

4 4 4 

8 8 8 8 8 8 
4 4 4 4 4 4 

8 8 8 8 8 8 

4 4 4 

24 16 16 8 8 

8 8 8 8 8 8 

8 8 8 

16 16 16 16 16 16 

8 8 8 

8 

4 4 4 4 4 4 

8 8 8 8 8 8 
8 8 8 8 8 8 

4 4 4 4 4 4 

16 16 16 16 16 16 

16 16 16 16 16 16 

]2 16 24 16 16 

8 8 

4 

4 4 

4 

4 4 

4 
4 

8 8 8 8 8 8 

12 12 12 8 8 8 

4 

12 

12 a 
16 8 . 8 8 8 

4 

8 
8 4 4 

8 _12 

8 

4 

8 

8 

4 

8 

8 

4 

4 

4 
4 4 4 

4 4 4 4 4 4 
324 104 104 548 516 516 408 408 416 
192 192 192 432 432 43~ 432 432 432 

624 560 560 416 416 352 

16 16 16 
8 8 8 6 '6 16 16 -~ 16 

SPANS 

8' 6' 4' 20' 18 ' 

8 8 8 8 8 
4 4 4 8 8 

8 8 8 8 8 

2' 16 

8 8 8 

8 8 
16 8 8 6 6 

4 4 4 
8 8 8 
8 8 8 

4 4 4 

16 16 1~ J2 32 

16 16 16 32 32 

8 32 16 

8 
4 

4 

4 

4 

8 8 8 

8 4 4 12 12 

8 

12 

16 8 

4 

12 

8 

8 

4 

4 

4 4 4 8 8 

416 24 24 ~43 516 

4j2 416 416 36S ]68 

352 208 208 784 720 

16 16 16 16 .6 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS. AND PIERS 

BRACED STEEL PILE PIERS fOR 50' SPANS 

16' 14' 12' 10' 8' 

QUANTI TY 

8 8 8 8 8 
8 8 8 8 8 

8 8 8 8 8 

16 8 8 

8 8 8 8 8 

8 
6 16 16 16 16 

4 4 4 4 4 

8 8 8 8 8 
8 8 8 8 8 

4 4 4 4 4 

32 '2 32 ]2 32 

32 32 32 32 32 

24 16 16 8 

8 

4 

4 

4 4 4 

4 

• 
4 

8 6 8 8 a 
12 6 8 8 8 

4 

12 8 

8 

8 8 8 

12 

12 

8 

4 

8 

8 

4 

4 

8 8 8 8 8 

516 408 408 376 )76 

368 368 36$ '68 }IS 
720 576 576 512 512 

16 6 6 6 6 

SHEET 207 

6' 

8 

8 

8 

8 

32 

32 

4 

8 

24 

352 

348 

16 

154 
155 

204,205,206 

4' 

LINE 

1 

8 2 
8 3 

8 4 

5 

6 

7 

8 
8 9 

10 

11 

12 
13 
14 

15 

32 16 

32 17 

18 

19 

20 

21 

22 

2] 

24 

25 
26 

27 

4 28 

29 

]0 

31 
}2 

" )4 

35 

]6 

37 

38 

39 

40 

41 

42 

4) .. 
U 

•• 
47 

41 
.9 

S 50 

24 5 

"2 52 

368 " 
" 16 55 
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BRACED PILE BENTS AND PIERS, 
STEEL SPANS 

81LL OF M~rERI~LS FOR TWO IIELDED STEEL PILE BENTS OR PIERS 

BR~CED STEEL 

BENT OR PIER IIEIGHT_ 20' 18' I 16' 

SIZE 
Uti I T 

STOCK NO LENGTH "iEIGHT LINE OESCR I PTI 011 MARK (iNCHES) POUNOS) 

1 CAP BEAM 48-2900.18-041 8649 18 I 42 . 1 11' -}' 4S0 I 
2 CONNECTlOII PLATE 41-1844 . 05 P, , 11 2 x 1/2 I '-} 114' 13 
] CAP BEAM 48- H90 . 13-4} 8650 18C 42 . 1 11 '-'- 480 , DO 48- J190 .15-]4 86 51 15 C B . 9 11' -0 · Hl 4 4 4 , 01 ~~ IRAGM 865} 12xl2 I 53 l '-.P 66 

6 DO 8654 12 XI2 I 5} I' -0 ~ 53 4 4 4 

1 DO 48-2900.18-011 3652 18 I 11 2'-6 liz" 196 

8 STI FFENER ?L~TE 41-1844.o, P6 PL 4 x 1/2 1'-4 1/Z" 9 

9 SHELF AIIGLE 48-25'0.4-015 8641 L4 X ] X 5/15 O'_~· 2 8 a 8 

10 BE~RING PLATE 41-1844 . 01 P} PLI'X}/4 I' -7 ~ 60 4 4 4 

I DO 41-1844 . 01 P4 PL 10 x ] /4 1'-1' qO 

2 SP ICE ~NGLE 48-2550 . '4-0" 8648 L4 x , X 5/ 16 2'-0· 14 

13 COIIUECTOR 41-1844.0' 8655 PL 12 X 1/2 1'-6' j4 

14 DO 41-1844.0' 86'6 PL 12 X 1/2 l'-.P 26 8 5 6 

15 DO 41-1844.0' 8651 PL 12 X 1/2 1'-' • 26 8 8 a 
16 DO 41-1844.05 86'8 PL 12 x 1/2 1'-0· ~O 

11 DO 41 1844.0' 86'9 PL 8 X 1/2 1'-6' <0 

18 DO 41-1844.0' 8660 PL 8 X 1/2 I' -Q ' g 

10 no 47-7844 . 05 8661 PL 8 X 11 2 0'-6- 1 

20 3TRUTS AIIO BRACES 48-2900 . 08-024 8623 1/2 8 I 24 9'-10' 1;8 

f-H no 48-2900.08-024 8611 1/2 8 I 24 IJl' -0· 168 B B 8 

foR. . DO 48-2550.4-0" 8613 L4 x., x '1116 "-2- JO 

~_ DO 48-2550 . 4-015 8614 L4 x 3 x 5( 16 5' -1O' 1,1 

24 DO 48-2'50 . 4-015 8622 L4 x 3 X 5/ 16 2' -10· 2? 

~ DO 48- 2 550. 4-0" 8625 L4 X } x '/16 10'-6- '6 

26 DO 48-2 "0 . 4-015 8626 L4 X ] x 5/ 16 11' -15- 84 

21 DO 48-2550 . 4-015 8628 L4 x 3 x 5/ 16 12'-6 " 9~ 

28 DO 48-2550 . 4-015 80]0 L4 X , X 5/16 13' -6" 97 

29 00 48-2550. 4-035 8632 L4 x 3 X '/16 14'-6· IJ; 

]0 DO 48-2550.4-035 8633 L4 x , X ' / 16 15'-0 " 108 

] DO 48-2550. 4-035 8634 L4 X , x 5/16 1"-6· 112 

'2 DO 48-2550.4-035 8615 L4 X } x 5/16 16' -0' 115 

" DO 48-2550 . 4-035 8636 L4 x } X '/16 16' -6' 119 4 

11 DO 48-2550.4-035 8617 L4 x , X 5/ 16 17 1 -0 " 123 

15 DO 48-2 550 . 4-0 l5 8H8 L4 x , x '/16 17 1 -0 " 121 4 

l6 DO 48-2550. 4-035 8640 L4 X , x '/16 18'-6' 1'4 4 8 

31 DO 48-2550 . ~0l5 8641 Lij x j X '(15 19'-0 ' 117 4 

]8 00 48-2550 . 4-0 J5 S442 L4 x } x 5/ 1~ 19' -S · 140 8 

]9 00 48-2550.4-0 }5 8641 L4 X J X 5/ 16 20 1-6" 148 • 
40 00 48-2,50.4-0}5 864' L4 x } X '/1 ~ 21 '-6· 155 8 

qj DO 48-2550.4-0J5 8646 L4 x , X 5i 16 22'-0· 158 4 

42 "iELO I NG ROD CPaJ!«:6: 46-1112.2-1 3/16 "' 45 45 

41 P LE 12 XI 2 r 53 II 8 8 8 

.lJ PILE LEllGTli TO BE OETERMINEO BY FIELD COtlDITIOIlS. 

PI LE BEIHS FOR 15' ra 
14' I ' 12' 10' 

QUAtITlTY 

4 4 4 

4 q " 

a 5 8 

4 4 4 

a 3 8 

8 3 8 

8 8 8 

8 
4 

4 3 

4 8 

12 

4' 45 4' 

3 8 3 

WELDED CONSTRUCTION, TWO BRACED BENTS 
OR PIERS FOR 1S-FOOT BRACED SPAN BILL OF MATERIALS 

}o' SPANS BR':;ED S rEEL PILE PIERS FOR '" TO 45' SP~NS 

8' 6' 4' 20 ' 18' 16' 14' 12' 10' 8' 6' 

QUANTI ry 

4 4 4 4 4 4 4 4 

8 8 8 8 8 8 8 8 

4 4 4 4 4 4 4 4 
4 4 4 

8 8 8 8 8 8 8 8 

" 4 4 

4 4 4 4 4 4 4 4 

16 16 16 16 I~ 16 16 16 

a 8 8 16 15 16 16 ·s 6 16 16 

4 4 4 

4 4 4 4 4 4 4 4 

4 4 4 4 4 4 4 

5 8 8 

5 a 8 

a 
16 15 16 16 16 I S 16 8 

24 16 6 a 8 

16 16 16 15 16 16 16 

6 8 3 8 8 a 8 

12 12 12 3 8 8 8 4 

8 4 4 

}2 16 24 IS 16 8 

a 8 

8 8 8 ., 8 8 8 8 

8 8 
8 a 

16 8 8 3 8 

a 6 

6 16 

8 

3 

8 

8 

8 

8 

d 

3 

8 

8 

45 }O 2' , L}6 ]6 L25 25 I , U, 8] 

8 B a 6 6 6 16 16 16 16 16 

I 4 20' 

4 4 

a 16 

4 4 

8 8 

4 8 

16 ]2 

16 16 

4 8 

4 

a 

8 16 

24 

16 

8 

4 12 

12 

8 

16 

8 

8 

61 110 

16 16 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILE BENTS 
AND PIERS 

STEEL PILE rOWER FOR 50' SP~N 

18' I 16' 14' I 12' 10' 8' 

QUANTITY 

4 4 4 4 4 4 

16 16 16 16 16 16 

4 4 4 4 4 4 

8 8 8 8 8 8 

8 8 8 8 8 8 

}2 }2 J2 }2 }2 12 

16 16 16 16 16 16 

8 8 8 8 8 8 

4 4 4 , 4 4 

8 8 

16 16 16 16 16 16 

16 16 8 8 

16 16 16 16 16 16 

8 a 8 8 8 8 

12 12 8 8 8 8 
I 

16 24 16 16 8 

8 8 

8 8 8 8 8 8 

8 8 
8 8 

8 8 8 8 

" 16 

16 i 

8 i 

S 

8 

8 

8 

8 

8 

8 

161 161 ISO 150 140 140 

16 16 16 16 16 16 

SHEET 208 

~' 

4 

16 

4 

8 

8 

J2 

16 

8 

16 

16 

8 

8 

8 

8 

108 

16 

SHEET 
154 
1~5 

209,210,211 

4' 

LI NE 

4 1 

16 2 

4 } 

4 

8 , 
6 

8 1 

}2 8 

16 9 
10 

8 11 

12 

13 

u 
15 

B 16 

11 

18 

19 

4 20 

21 

22 

2l 

24 

25 
26 

21 , 

28 

29 

30 

H 
)2 

33 

14 

35 

}6 

31 

38 

]9 

40 

4 

86 42 

16 U 

309 
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WELDED CONSTRUCTION, BRACED STEEL PILE BENTS, 
UP TO 30-FOOT STEEL SPANS BENTS UP TO 20 FEET, GENERAL VIEWS SHEET 209 

/' 15'-0" '/ 
30~0· MAXIMUM or 15'-0' '1 

DIAGRAM SHOWING LONGITUDINAL BRACING AND 
HEIGHT AND SPAN LIMITATIONS OF BENTS 

SPAN L 

SHELF ANGLES VI 
l-t-+l:lf--~~Q....J 2 LS4X3X~MK 664 7 ~ 

:l 
::> 
~ 

Z 

~ 

~ 

TRANSVERSE ELEVATION 

<I 
a: 
m 
o 
z « 

~~ 
::>::> 
~a: 
-t-
XVI 
<It-
~-

O~ 
bOo 
(\I-cD 
":z 

<I 
ZZ 
ot-
(iiVl 
ZVl 
WW 
~.J 
-VI 0_ 

« 
z 
W 
:t: 
it 

TABLE A TABLE B 
DIMENSION X DISTANCE FROM TOP OF TIE TO BOTTOM 

SPAN SPAN R OF STRINGER FOR VARIOUS SPANS 
L 154l" 20'-d' 2ff(j' 3r:i-{)" 

15-(j' 0" 5t 8f I-O!' 

SPAN STEEL- TOP OF TIE 
LENGTH STRINGER TO BOTTOM 

SIZE OF STRINGER 

2d-d' ~. O· 3" 6f ~4l" 21 I 63 2'-5" 

~-d' 8! 3" 0" 3!" 2d-o' 27 I 91 2~ IOr 

3d-01 IlOS" 6X' 3l" O' 2:fo" 301 108 3'-li" 

3d-{)" 33 I 132 3'-5!" 

TABLE C TABLE 0 
MAXIMUM PILE PIECE MARK 

LOAD TOWER TRANSVERSE LONGITUDINAL 
SPAN TONS HEIGHT STRUT BRACE BRACE 

BETWEEN PER Pl-d' 8630 8630 8632 
TOWERS PILE 10'-{)" 8632 8632 8634 

IS-{)" 27 12'-0" 8633 8634 8635 
14'-0" 8635 8637 8637 
16'-0" 8636 8641 8640 

2d-{)" 30 
25-t;r 33 

30'-0" 35 18'-0" 8638 8643 8642 

20'-0" 8640 8646 8645 

VARIES SEE TABLE B TOP or TIE SPAN R 
--------15'-0" ---------=gARIES 

Il0-l--111---15 C 33.9 DIMENSION X SEE TABLE B 
MK 6651 SEE TABLE A _..L...- ... r=I== .. 

t-8 I 24 MK8631 

WELDS 
IN"\~--'L. ___ I!. 12Xt MK 8656 

ELEVATION A-A 

BOTTOM OF STRINGER 

I L4X3 X~ 
SEE TABLE D 

BEARING PLATE P3-

SHELF ANGLE 8647-~",..".. 

TRANSVERSE BRACE- - -OoJA'tll 
SEE TABLE 0 

PILE--'" 

TRANSVERSE STRUT 
SEE TABLE D 

1/1'" 
111111 
111111 
I11111 
1/11/1 
III III 
llL1JJ 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 
FABRICATION DRAWING 

8651 

STRUT 8631 

SHEET 
154 
155 
208 
211 

ONNECTING PLATE 8636 

LONGITUDINAL BRACE 
SEE TABLE D 

~~~~~~~2~f--CONNECTING PLATE 8657 

I 
Ill Y 
1/111 
1111/ 
I ,ill 
1m 
lJJ.u 

'q I 'll 'n' l I I 
:11 1. 1"1 
1/11 , III , 
1111 II' 
Iili l 1 ,/1 
III I ~ I ~I 
LUJ.I L J 

ASSEMBLED VIEW 
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WELDED CONSTRUCTION, FABRICATION BRACED STEEL PILE PIERS, 
35- TO 50-FOOT STEEL SPANS OF CAP BEAMS, CORBELS, BRACING C,ONNECTIONS SHEET 210 

DIAGRAMS 
SHOWING LONGITUDINAL BRACING, HEIGHT, AND SPAN LIMITATIONS 

TABLE A 
TOWER TRANSVERSE LONGITUDINAL 
HEIGHT STRUT A BRACE A STRUT BBRACE B STRUT C BRACE C 

20
1
-011 

MK 8640 MK8646 MK 8622 MK8613 MK8623 MK8628 
MK8613 MK8628 

ALL WELDS SHOWN TO BE 
~CONTINUOUS FILLET WELDS 
UNLESS OTHERWISE INDICATED 

COMPANION SHEETS 

STEEL PILE BENTS AND PIE RS, 
WELDED DETAILS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIALS 

SHEET 

209,211 
154 
155 

208 

18~O" MK 8638 MK8643 MK 8622 MK8623 
MK 8614 MK8626 :0 I II!. 10 XiXI'-7"--"!j0ffi1f-qffi1l-~-"''f!1IIfV 

-r:, P4 
TABLE B 

cr · 

MAXIMUM 

TRANSVERSE ELEVATION 

16'-0" MK 8636 MK864 I MK8622 MK8613 MK8623 
MK8628 
MK8625 MAXIMUM 

14' 0" MK 8635 MK8637 MK8622 MK 6613 MK8623 MK8628 PILE LOAD 

12'-0" MK 8633 MK8634 MK 8622 MK 8613 MK6623 MK8628 SPAN TONS 
I O~O" MK 8632 MK8632 MK 8622 MK 6614 MK 8623 MK8626 BETWEEN PER 

8'-0" MK 8630 MK8630 MK 8622 MK8613 MK 6623 MK8625 TOWERS PILE 

35~Ou 20 
40~0" 21 

SPAN _L_ --.L..'-__ -_~-----

45~0" 23 

E 50~0" 26 

--
1-- . 

lit. 8 X t X O'-6"MK 8661 
:l;;..,-;II..,..,b-,..,.,..,.,"?":!hh"77..,.,..,.,..;S;,T;.;R.:;U;.;T..;;C~"7"'::""'-:""'-::>"7":~+'7"7'77'';:;''''''~"'---- - I L 4X 3 x;t MK 8622 - STRUT B 

/ ,/ 

VIEW A-A 

STEEL-PILE TOWER 

SPAN 
R 

SIZE 
X 

SPAN 
L 

IS!.O" 
2'0'-0· 

25CO" 
30CO" 
35~0· 

4Q!.0" 

45cO" 
50~0" 

35cO" 40~0' 45~0 50~0" 

36 1150 361182 36 I 230 TW0361150 
3'-7~" 3-S,l" 3!. 71;" 3~7i· 

Y Y Y Y 

1~2t' 1~3i" 1~2i' 1-2f" 
0'-9" OC9J.': ct.g" O!..g· 

OC6" 0~6~" O~6" 0:'6' 
OC2-i" 0~6~'.' 0~2f 0!..2t" 

0" O'-0t" 0" 0'-0' 

o'-otll o· o~ot" o~ot· 
0" o'-o~" 0" 0" 
0" 0:'0 .. " 0" O· 

~
BEARINC; PLATE P4 

LONGITUDINAL STRUT 8623 
CAP BEAM 8650 

DIAPHRAGM 8852 

PILE 

\\Vr--j~-;...L~;o-\--\-\Hf441\r--1LONGITUDI NAL 
STRUT 

ASSEMBLED VIEW 

311 
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TWO 15133.9 
MK8651 

-' ;-

~ ~ 

BRACED STEEL PILE BENTS 
AND PIERS, STEEL SPANS 

I' 6 11 I 
II'-~" 18C42.7 

p a I" I I' 8~1I I fI 6" - . - - - . . - . 
- .... ~t ~ ;- -; 

!o- ON TO ER S FOR 
50 ' SPAN ONLY---! 

/~ I ...; ~ ~ 
"'- / I A... 'XJ.XI'-3'''P5~ 5t 2 ;r 

CAP BEAM MK 8649 

11' - 3" 18C 42 .7 

CAP BEAM MK 8650 

BENT 

;-

...... 

, I 

I ] 

'---11----''- MK 865 I 

,----fl-- MK 8654 

"'I! I 
XI 
<'I ' 
XI ·1 oJ . - , 

WELDED CONSTRUCTION, FABRICATION 
OF CAP BEAMS, CORBELS, BRACING CONNECTIONS SHEET 211 

I I I I 

CAP BEAM MK 8651 

'"k=~~=l~;:::m to 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
STEEL PILES BENTS AND PIERS 
STEEL PILES BENTS AND PIERS 

12)(12153 

[0 ~~ 

SHEET 
154 
15S 
209 
210 

2 R!. 4XtXI'-41:" P6 

DIAPHRAGM MK 8652 SHELF ANGLE MK 8647 
MK 8653 

~"*"-'li~ 
2M~" 

-TOWER 

I 

SYMMETRICAL 
ABOUT t 

BURN OFF FAR FLANGE 

tOF8124 MK8623 ' 

...... ~-f-- I A...12XtXI' -8" 
MK8655 

I 

DIAPHRAGMS 

JEl2

" 1 R.12xt XI'-8" 

A... MK 8655 

MKF14 

BEARING PLATES 

A... 12 xtXI'-3" 

A... MK 8656 

IL3 X 4Xfh 
SEE SHE T 210 
TABLE A 12XI2153-11oi1f---II-----#~'----_I1 

I • 

I 1/ ' 

~ERSE 

312 

II • . II 
r. I (I 

lijl ~ 
CONNEC='TI-0 ....... N---L..OETAILS,!5· TO 30 SPANS 

IL4X3X~ 
SEE SHEET 209 
TABLE D 

GROUND LINE 

I' JI ,I 

~ ~ 

LONGITUDINAL CONNECTION DETAILS.35' TO 50' SPANS 

R. MK 8657 

A... MK 8659 A... MK 8681 

A... I2xt XI'-0" 

A... MK 8658 

[0 
A...8Xt XI'-O" 

A... MK 8660 

LONGITUDINAL CONNECTOR PLATES 
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TIMBER PILE FOUNDATIONS, 
TIMBER TOWERS 

, , , , , 
l...."J 

6-PILE FOOTING 

I I .: 
L<.Y ~ ... d 

a-PILE FOOTING 

'I 

UNBRACED PILES UNDER SILLS, 
GENERAL VIEWS AND DIMENSIONS BILL OF MATERIALS SHEET 212 

4 P E FOOTING - IL 

~LE ARRANGEMENT PLANS 
S-PILE FOOTING ~4-PILE FOOTING 

I~. A .I~I.I.A ·i·.o· ~u' A :n ' L 
~"LE fOOF~~1 ~ .~~ H-+ . w~{u~ U(lJ 

22 PILES 12 PILES 

PILE ARRANGEMENT PLANS TIMBER SPANS 
22 PILE FOUNDATION FOR TOWERS 20' TO so' HIGH 
12- PILE FOUNDATION FOR TOWERS 15'TO 20' HIGH 

A 8 A 

J I I 

~ 

,~ , 

1 I 

! 
, 

.. 
o 

+=t~ 

I+-{ 
. ±==iti=i:9 

20 'PILES " 

STEEL SPANS 

. TOWER HEIGHT AND DIMENSIONS 

HEIGHT HEIGHT 
OF A B 

TOWER 
OF A B 

TOWER 

13'-4" 3~5f 4'-IIf'· 46' 7~6+· 7~S" 

16' 3'- 9 5~2" 4S' 7~ 9t" 7~10" 

IS' 4'_0 5~4" 50~ 10" S~ If" s'-If 

20' 4~ 3 
. 5~6" 53' . S~5" S~3°O 

22' 4~6 5'-8" 55' 8"'8
11 

S~5" 

24' 4'-9 5~ 10" 57' 8"'11
11 S~7' 

25~ 10" 5~0+" 6~Ot" 59' 9'-2" S~9 " 

2B' 5~3f 6~ 2" 61' 9~5' S~II" 

30' 5~6+, 6'-4" 63'_4" 9~St·· 9~lt" 

32' 5~9+ 6"'6" 65' 9~11' 9~3" 

34' 6~Ot" 6'-8" 67' 10~2" 9'-5" 

36' 6~ 3 .. r 6'- 10' 69' 10'-5" 9~7" 

38'-4" 6-7" 7~of' 71' 10~S" 9-9" 

40' 6~9"f 7~ 2" 73' 10~11" 9~ II" 

42' 7~of' 7'_4" 75~ 10' II~ 3[· 10~2f· 

44' 7'_3£ 7'-6" 

COMPANION SHEETS 
SHEET 

TIMBER TOWERS FOR TIMBER SPANS 175 
TIMBER TqWERS FOR STEEL SPANS 179 
GENERAL NOTES 154 
SYMBOLS 155 

PILE SCHEDULE FOR 
TOWERS WITH 
STEEL SPANS 

SPAN TOWER PILES PER 
LENGTH HEIGHT TOWER 

30'T080' 3S 
50' 20'T030' 30 

IS' TO 20' 20 

35'TOSO' 3S 
45' 25'TO 35' 30 

IS' TO 25' 20 

40' TO SO' 3S 
40' 30' TO 4d 30 

IS' TO 30' 20 

45' TO SO' 3S 
35' 35' T045' 30 

IS' T035' 20 

55' TO so' 38 
30' 40'T055' 30 

IS' TO 40' 20 

65'TO sd 3S 

25' 45'T065' 30 
15' T045' 20 

55' TO sd 30 
20' 15'T055' 20 

BILL OF MATERIALS MATERIALS FOR FOUNDATION UNDER ONE TOWER 

12- PILE 22-PILE 20-PILE 30-PILE 3S-PILE 
UNIT FOUNDATION FOUNDATION FOUNDATION FOUNDATION FOUNDATION 

LINE DESCRIPTION STOCK NO MARK SIZE LENGTH ~EIGHT 
QUANTITY WEIGHT QUANTITY WEIGHT QUANTITY WEIGHT QUANTITY WEIGHT QUANTITY WEIGHT 

I PILE 12 22 20 30 3S 

2 DRIFT BOLT 43-1636.07-2: 022 ~ 22" 3LB 24 72LB 44 132LB 40 120LB 60 ISOLB 76 22BLB 

313 
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TIMBER PILE FOUNDATIONS, 
TIMBER TOWERS 

BOLT 
IX24" E24 

FIRM SOIL 

BOLT I X24" E24 

BRACED TIMBER PILES UNDER SILLS, 
GENERAL VIEWS 

BRACE 4XBX22'-0" MK 159 

STRUT 4X8XI8~0' MK 157 

/.( 

~ : I IS'_ott 
1 r: --
I ~ 'I 
-..•. SYMMETRICAL ABOUT 

STRUT 
4 X 8)( 20'-0" 

MK 158 

I, : 
1 ' 

ABOUT THIS <t!1;:, 

SHEET 213 

COMPANION SHEETS 

-- ~ 
SHEET 

TIMBER SILLS, TIMBER PILES 212 
GENERAL NOTES 154 
SYMBOLS 155 

LT IX24" E24 

BOLT IX24"E24 

HALF LONGITUDINAL ELEVATION-TIMBER SPANS HALF LONGITUDINAL ELEVATION- STEEL SPANS 
4-PILE FOOTING TABLE A 4-PIL£ rOOTING 

1 - i 
1 1 

I. , r.-J 

1 1 

ii- : 
, ·1 L, .' 

6-PILE FOOTING 

MAXIUM HEIGHT 
OF STRUCTURE 

GRADE TO 
GROUND 

-0 ; 80 FEET 
- , 
10 

BOLT IX20" 
E20 

, - - --
LENGTH OF TRANSVERSE BRACING 
TOWER BRACE __ ~T_ ._ ''_ 
HEIGHT LENGTH MARK l:.~G..!Hf~ 
15'T021' 16~0" 156 16~0" 156 
23'T027' 16~0' 156 18~O'- "57-
29'T033' 16~0" 156 _~g~Q:. l~~'~ 
35 'TO 40' 18~0· 157 22~0" 159 
42'T04E 18~0' 157 24'-0' ~~.Q.. ~56' 18'-0· 157 14~O· ~-
58 'TO 69' 20~0' 158 16~O· ' 156 

TABLE B 6 PILE FOOTING 
LENGTH OF TRANSVERSE BRACING 
TOWER BRACE ~RU,!--
HEIGHT LENGTH MARK LENGTH MARK 
15'T021' 16'-0" 156 I 20'-0" 158 
231027' 18'-0" 157 22'-0" 159 

--fu:Q;3' tS'-O" 157 - 24~0" 160 
351040' 18~O" 157 14~OIl 155 
42'T046' 18~0" 157 14'-0" 155 
481056' 20'-0" 158 16~0" 156 

fao:ro~9' 20~Joo~8- -18'-0" 157 --=-.-0. __ • ___ _ _ _ • __ I-~ __ 
,--~ -- -

TABLE C 8-Pll E FOOTING 
LENGTH OF TRANS'VERSE B-RACING - ,= 
TOWER BRACE _ STRUT .:-:-=--
HEIGHT LENGTH MARK LENGTH MARK 
15'T021' lS i-Oil 157 20-0 158 
23'T027' 18~0" 157 22'-0' 159 
29'T033' 20'-0" 158 24'-0" 160 
35'T040' 20'-0" 158 14'-0" 155 
42'T046' 20'-0· 158 14'-0" 155 
481056' 20~0" 158 16~0" 156 
58'T069' 22~0· 159 18'-0" 157 

1 
1 
1 1 
l . ::1 _ 

.1 

a-PILE FOOTING 
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CONCRETE FOUNDATIONS, 
TIMBER TOWERS 

r-- r- r--

r- r- et 
et 

~.fQ.- '-- - - -r- U - ~ -- - - - - --f-- r-
et 

- et 

- - '--

TIMBER SPANS STEEL SPANS 
~OR TOWER HEIGHTS FOR -TOWER HEIGHTS 

UNDER 36' 36 ' AND HIGHER 

PLAN OF CONCRETE PEDESTALS 

k21' IKz1 
~ I • 

TIMBER SPANS STEEL SPANS 

LONGITUDINAL ELEVATIONS 

CONCRETE PEDESTALS 

HEIGHT STEEL SPANS STEEL SPANS 
(/) TIMBER 

50: 45', 40', 35' 30: 25: 20: 15' LU OF A B C a: SPANS 0 TOWER DOUBLE SINGLE DOUBLE SINGLE 
I- BENT BENT BENT BENT (/) 

I 13~4" 3~51!"" 4~lIf" 1I ~10;t· F 99 F 86 F 99 F 92 F99 
16' 3~9i' 5~2' 12~9" 

18' 4~Ot' 5~4' 13~5· 

2 
20' 4!.3*"" 5~6' 14~ I" 

F 99 F85 F 97 F 91 F 97 
22' 4~6t· 5~8' 14~9· 

24' 4~9~' 5~10· 15~5" 

25~10' 5!.Oi- - 6~04 . 16~O!-' 

28' 5~31!""· 6~2· 16~9· 

30' 5~6-b-" 6~4" 17~5' 
F98 

3 32' 5~ 9{-" s!.s" 18~ I" 
34' 6!.O~· 6~ 8" 18~9" F 84 F 96 F90 F 96 

36' 6~3~' 6~10· 19~5" 

38~4' 6~7' 7~Ot· 20~2~' FI03 

40 6-9~· 7-2 20~9' 
42' 7~0~" 7!.4- 21~5' FI03 

44 ' 713~" 7!..6" 22~1" 
F83 F 95 F89 F95 4 46' 7!..6 ~1I 7~8" 22~9· 

48' 7~9~" 7~10" 23~5" FI02 

50~10" 8!..1:} II a!.. Ii:" 24!"4*1I 

53' 8~5' 8 .. 3" 25~1 00 

55' 8~8' 8!..Sn 25~9" 

57' 8~11 " 8~7" 26~5" FI02 
5 

59' 9~2' 8 ~9 " 27~1" F82 F 94 F 88 F 94 

61' 9~5 " 8~1I" 27~9" 
F 101 63-4" 9~8~ " 9-1* " 28~6-;j:· 

65 ' 9~ II' 9~3' 29~1" 

67' 10~2· g!..S" 29'- 9" 

6 69' I O!.. 5 II 9!..71~ 30~5" 
F 101 F 93 F87 F93 

71' loLa" g!..g" 311.1" F 81 

73 10-11 9-11 31-9 
75~10" 11~3i-" 10~2i-" 32~8~" 

7 

CONCRETE PEDESTALS ON GROUND, 
GENERAL VIEWS, DIMENSIONS BILL OF MATERIALS SHEET 214 

I C 
A -2- B 

7 1~3" 711111!..311 

I ':1<" f---=o ~-

iB A 

1~3'17t" 
1-----

J 
1~3"7~' 
rr reo 

1/ 
LT E30 

ANCHOR BOLT DETAIL 
TYPICAL FOR ALL CONCRETE 
PEDESTALS FOR ALL FRAMED 
TIMBER TOWERS 

r---
__ I 

, 

I -
, -!t."l 

f i 

~!.", 
PLAN 

I , , I , I I , 
, , , , , , , , , , 
.I. .I. .I- .I. 1 

'0 
-..., '0 0 

.. I _1 

'l"N 

L 

ELEVATION SECTION 

PEDESTALS F 87, F 88, F89, F 90, F 91, F 92 

C 

'r A A "2" 6. 2 B 

7'" ~" ~b' i ~1~t ~3 7 '11 

-~ - r-I ;-BOLT 

.:''''' I / -r-

E30 

r--1- - I 
!!"1 I 

, , 

i 
"0 -

1 -m -
- 1---

~ , 
=EI 

PLAN --
I I I I I I I I , 

i , , , 
I I I , I 
1 1 1 1 1 1 1 1 

L '/ 
ELEVATION SECTION 

PEDESTALS F81,F82,F83,F84,F85,F86 

, 

COMPANION SHEETS 

r--:--c 
5> 
~ 
5> 
N 

{ 

fl'i 
~!'1 T 

A 

'" 7~,11~3' 
1"-+-'" ~ 

I 

I 

I I , , , , 
I 1 

C 

' t B _1 + 8 

1~3" I !..311 

r 
i 

r-

! 

I 

I , 

GENERAL NOTES 
SYM80LS 
TIM8ER TOWERS FOR STEEL SPANS 
TIMBER TOWERS FOR STEEL SPANS 
TIMBER TOWERS FOR TIM8ER SPANS 

A 

74" ~3" ..! I-

/ I 

7' " r2 

/ 
I 
1 

TOP OF 

00 
~N 

SHEET 
154 
155 
158 
159 
175 

I~-------L--------~.I 

~V;Jm 
::!:::!: 
~~ 
~~ 

L-_--J 

ELEVATION x
et~ 

PEDESTALS F93,F94,F95,F96,F97,F98,F99 ::<~ 

BOLT 
E 30 

~-4-
-.!.,. -~ ";'i'~o 

J--t---------i 
~ ~ '---__ --'L~_----r 
~ ::> 
~~ 
::> ::< 

PEDESTALS F101,F102,F103 

TABLE OF DIMENSIONS AND BILL OF 
MATERIAL FOR ONE PEDESTAL 

MACHINE BOLT WITH 

CONCRETE 
SQUARE NUT AND 
TWO WASHERS 

FOOTING L CUBICYAROS NO.43-2325.1-3 
MARK PER FOOTING QUANTITY POUND!: 
F 81 36~0" 52 16 125 

F 82 32~0" 46 16 125 
F 83 29~0" 42 16 125 
F 84 26~O" 38 16 125 
F 85 23~0· 33 16 125 
F 86 20~0" 29 16 125 

F 87 36!..O" 40 16 125 
F 88 32~0" 36 16 125 
F 89 29'-0" 32 16 125 
F90 26-0' 29 16 125 

F 91 23~0" 26 16 125 
F 92 20~O" 22 16 125 
F 93 36~O· 27 8 62 
F 94 32~O" 24 8 _ §2 
F 95 24~0" 22 8 62 
F 96 26-0" 19 8 62 
F 97 23~0" 17 8 62 
F 98 22~0· 16 8 62 

F 99 2~0" 15 8 62 
F 101 8~0" 5.9 2 16 
F 102 7~0" 5.4 2 16 
F 103 6~0" 4 .8 2 16 

315 
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PARALLEL TO 
t OF BRIDGE 

. ..., 
BOLTII~X2~4~"~~r-~~====~t 
E24 - t 

316 

ELEVATION 

£!ll 
6-PILE FOOTING 

( 

' 1--'1; ~' 
~ ~ 

h , 

ICs' ~It· 2cl!" I!oG-

7c 3" 

ELEVATION 

FI35 
5 -PILE FOOTING 

:'f . 
.- .. -. N . 
-~ 
-N 

~ 

CONCRETE AND PILE FOUNDATIONS, 
STEEL TOWERS 

9 C 0" 

I ' ' 

-';:/ ~ f4-
, 

'I--' 

IC6"j 4 SPACES 
I AT 1-6 =6-0 

IC6' 

j> . 
-IN 
I'--, 
N 

-=W 
I'-

N 
!P 

PARALLEL TO 
Il OF BRIDGE 

4C6"SQUARE ...., 

BOLT' II~X~24::ooJ~Ff==t=====ii 
E24"':' '\0 

ELEVATION 

FI37 
7-PILE FOOTING 

-.!.. . 
o -, ..., 

.' 

ICs' 

-9' 0" 

-'--

~~ ft. ~ ~' 

, 

4 SPACES 
AT16-60 

PLAN 

C " C 

'/ 

\ 
I 

1!.6u 

00 

~ 
-iN 
'1'--, 
N . 

-IN 
!:" 
N 

!f 

PARALLEL TO 
t OF BRIDGE 

...., 
BOLT~IX~2~4~"-J~~t=~====~ 
E24 f 

a 
~~-r-rr-n~~~~--~~L 

ELEVATION 

F 138 
8-PILE FOOTING 

MAXIMUM PILE LOADS IB TONS EACH 

BILL OF MATERIAL FOR ONE FOOTING 
MACHINE BOLT I X24" E 24 

ADJACENT HEIGHT FOOTING NUMBER CONCRETE WITH SQUARE NUT AN D 
SPAN OF MARK OF TWO WASHERS STOCK 

TOWER NUMBER PILES (CUBIC NUMBER 43-2325.1 -24 
YARDS) QUANTITY POUNDS EACH 

41'OR LOWER FI35 5 5.8 4 6 .5 
25 ' 43' TO 57 ' FI36 6 7.1 4 6 .5 

59' TO 77 ' FI37 7 9 .3 4 6 .5 

21 ' OR LOWER F 135 5 5 .8 4 6.5 

30' 23 ' TO 41 ' F 136 6 7 . 1 4 6 . 5 
43' TO 77' F 137 7 9 .3 4 6 . 5 

21'OR LOWER F 135 5 5.8 4 6 . 5 

35' 
23' TO 41' F 136 6 7.1 4 6 .5 
43' TO 57' F 137 7 9 .3 4 6 .5 
59' TO 77' F 138 8 9.3 4 6.5 

21' OR LOWER F 136 6 7. 1 4 6 .5 
40' 23' TO 41' F 137 7 9.3 4 6.5 

43' TO 77' F 138 8 9.3 4 6 . 5 

21 ' OR LOWER F 137 7 9 .3 4 6 . 5 
45' 23' TO 57 ' F 138 8 9 .3 4 6 .5 

59' TO 77' F 139 10 17.3 4 6 .5 

41'OR LOWER F 138 8 9.3 4 6 .5 
50' 43' TO 57 ' F 139 10 17.3 4 6 .5 

59' TO 77' F 140 II 17.3 4 6 . 5 

CONCRETE PEDESTALS ON TIMBER PILES, 
GENERAL VIEWS, DIMENSIONS BILL OF MATERIALS SHEET 215 

-12'0" 

,~ \ ~ 
/ .I !", 

E~t- \,' 
I'-

, - .'1\ " ~ -4r, '1/ ... ..... -..1/ -,. cD I'--, 
r N 

.j/ "\0 
:-=:.'-.. 

ICs" 6 SPACES AT IC6'~ 9cO" ,l61 

~~~--~~~~r-======~""'~ BOLT IX24" 
E 24 5> 

ELEVATION 

F 139 
IO-PILE FOOTING 

''\ 1 1 \ 
,~ 

', L I 

Elm 
f- ~t 
i ~ +' 

f 
" 

'\ 
\..1 

r '\ 
'-/ 

IC6"j 6 SPACES ATlc6'~9c..Q; ~ 
12!.O" 

PLAN 

6cO'SQUAR 

ELEVATION 

£l1.2. 
II-PILE FOOTING 

N 

~ 
" -k< 
I'-

N 
" -IN 
I'-
-N 

~ 

, ..., 

'0 
-N 

'0 
<o!r 

'CPARALLEL TO 
It OF BRI DGE 

~OF FOOTING 
PARALLEL TO 
~ OF BRIDGE 

!:zi 
~ 

WASHERS 

COMPANION SHEETS 

~ 

I 
I 

GENERAL NOTES 
SYMBOLS 
CONCRETE 'PEDESTALS 
FRAMED STEEL TOWERS 
FRAMED STEEL TOWERS 

-

~ 

f--~OF FOOTING 

PLAN 

PROJECT 3" 

:----t-80LT IX24"E24 

ELEVATION 

ANCHOR BOLT DETAIL 

5C O"MAXIMUM 

STREAM 8ED 

TYPICAL ELEVATION 
FOOTINGS IN WATER 

OP OF GROUND 

3' ± 

I ..... ,d 

TYPICAL ELEVATION 
FOOTINGS IN SOIL 

SHEET 
154 
155 
2 16 
184 
IB5 



RAILWAY 
E-45 

CONCRETE FOUNDATIONS, 
STEEL TOWERS 

rPARALLEL TO t OF BRIDGE 

? 
N 

z o 
iii z .... 
:l o 
.... 
VI « 
aJ 

BOLT I X 24" E24 

.., 
,-:+-+=:;.-==~=-TOP OF" BOLT 

TOP OF" GROUND 

.eLA!i ELEVATION 

CONCRETE PEDESTAL FOR STEEL TOWERS 

COLUMN BASE PLATE---+-' 

TWOWASHERS-----~J~ 

TOP OF" BOLT 

13 " TOP OF CONCRETE 

BOLT I X 24" E24 

TYPICAL ANCHOR BOLT DETAIL 

TABLE OF DIMENSIONS FOR ONE PEDESTAL 

CUBIC 
MACHINE BOLT IX24" WITH 

ADJACENT HEIGHT BASE SQUARE NUT AND T\'tO wo.SHERS 
OF MARK YARDS STOCK NO 43 . 2325 .100-240 SPAN TOWER DIMENSION CONCRETE 

(FEET) QUANTITY POUNDS 

25 
39'ORLOWER FI23 9 1-0 11 10 .8 4 26 

41' TO 77' FI24 10'-0" 12.9 4 26 

30 
I39'OR LOWER FI23 9'-0" 10.8 4 26 

41' TO 77' FI24 10'-0" 12 .9 4 26 

21'ORLOWER FI23 9'-0" 10.8 4 26 
35 23' TO 57' FI24 10'-0" 12.9 4 26 

59' TO 77' FI25 11'-0" 15. I 4 26 

40 
39'OR LOWER Fl24 10'-0" 12.9 4 26 

41' TO 77' F 125 I iI-O'1 15 . 1 4 26 

45 
21'0R LOWEI' FI24 10'-0" 12.9 4 26 

23' TO 77' "125 11'-0" 15 . 1 4 26 

50 
21'0R LOWEF Fl24 10'-0" 12 .9 4 26 

23' TO 77' FI25 11'-0" 15. I 4 26 

CONCRETE PEDESTALS ON GROUND 
AND ON STEEL PILES BILL OF MATERIALS SHEET 216 

1111 0'-11" '1" 
'11' -I I' 

:..Erl r, I " ~-::====~ 
= II " ,... ,I II 

u " 

STEEL PILE 

HOLE 11" 
PLUG WELD 

PLATE 14X IX 1'-2" 

12 X 12I53 ------<~ 

" 
ELEVATION 

DETAIL OF CAP PLATE 
FOR STE EL PILE 

NUT AND TWO WASHERS 

rp~RALLEL TO t OF" BRIDGE 

. f-llL" 
8~" 4 

4'-6" 
SQUAR 

BOLT I X 24" E24.--8:rf~=~fr 

ELEVATION 

o 
i<> 

CAP R. 

4-PILE FOOTING 

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 

WATER SURFACE 

STREAM BED 

ROCK OR 
SACKED CONCRETE 

FOOTING IN WATER FOOTING IN SOIL 

REQUIRED BEARING CAPACITY OF PILES 
TONS PER PILE 
ADJACENT HEIGHT OF TOWER 

SPAN 21' OR 23' TO 41' TO 59' TO 
(FEET) LOWER 39' 57' 77' 

25' 23 26 29 32 
30' 25 29 32 36 

35' 28 32 35 39 
40' 30 35 39 43 
45' 33 37 42 47 
50' 35 40 45 50 

BILL OF MATERIALS FOR ONE FOOTING WITH STEEL PILES 

STOCK DESCRIPTION MARK SIZE 
NUMBER 

CONCRETE 
PILE I ~&~O70. 110.~ 12XI2153 

CAP PLATE 47-7844.1 14XI 
MACHINE BOLT WITH SQUARE 

NUT AND TWO WASHERS 43-2325.iOO-24C E24 I 

WELDING ELECTRODE 46-3m .25-5 !;, 

LENGTH OF PILES DETERMINED BY CONDITIONS AT SITE 
AND BEARING CAPACITY REQUIRED . 

WEIGHT ~UMBER 
LENGTH EACH OF 

POUNDS PIECES 

4 
1'- 211 55 4 

24" (;.'1 4 

UNIT 

CU YDS 

POUNDS 

POUNDS 

'£ 

f"MOUNT 

5 . 1 

26 

4 

317 
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STEEL FRAME PILE FOUNDATIONS, 
STEEL TOWERS 

ra-
6'- 8"(21 I 59) LJ 

I "I nt,:', ~ 
L d IDS I !~ __________________________ ~I ~CUTANDCHIPFLANGEII~~====~==~====~~II 
~ ~TOP AND BOTTO~ 

: l 
-I 

>-< N 
>-< " a: 
>-< 

2'-111 . 5i" 7i- 11 st'l 

-, .. 
I') 1--4-~-~-----+ _-"" 
'" N 

" a: 

2'-111 
I 
-
'" -~v +--~~r;,-l 

" a: 
FOOTINGS IN SOIL 

STEEL FRAME ON STEEL PILES, 
GENERAL VIEWS, FABRICATION 

WATER 

BILL ()F MATERIALS SHEET 217 
COMPANION SHEETS 

SHEET 

SYMBOLS 155 
GENERAL NOTES 154 

' FRAMED STEEL TOWERS 184 
FRAMED STEEL TOWERS 185 

REQUIRED BEARING CA·PACITY 
OF STEEL PILES TONS PER PILE 

HEIGHT OF TOWER 

ADJACENT 
21'0R 23'TO 41' TO 59'TO 

SPAN 
LOWER 39' 57' 77' 

25' 23 26 29 32 

30' 25 29 32 36_ 

35' 28 32 35 39 
STREAMBED 40 ' 30 35 39 43 

BEAM MK 9052 FOOTINGS IN WATER 45' 33 37 42 47 

5'-9 " 21 159) 

4" 

3"3 11 21 - 3~1I 61" 2'-3~" 311 3" 
= 
-to ~I , ,L!- I ,......,~ 

--... 
'f 

~H 

$ 
-=~ 

I iil 

~iH 
.:w. .j PI N N 

" " 1 iii IH a: a: 
I I ~ 

1 t'-' I -j" 

r-- , 
.2f:. ..2t. BEAMMK 9051 

BILL OF MATERIALS FOR ONE FOOTING 
w STOCK Z DESCRIPTION MARK SIZE ENGTI-
:J NUMBER 

I PILE 48-6020.IZO cQ5.3 12XI2153 -
2 BEA~ 48-2900.21-059 9052 21 159 6'-8" 
3 BEAM 48-2900.21-059 9051 21 159 5' -91" 
4 BEAM 48- ,020. 120 -O!j 9050 12XI2153 5'-9" 
5 CONNECTION 48 2900.21-059 9053 21 159 1'-3" 
6 DIAPHRAGM 48- (;0<'0.120 -053 9054 12 X 12153 1'-3" 
7 RIVET 43-6353.08-25 

, 
21.11 If 

8 RIVET 43 -6353.08-23 t 21.11 

9 RIVET BOLT WITH NUt G8 
, 

3 11" 'S' 
10 WASHER STANDARD ROUND 43-9215 .5-1 2rXf. 

NOTE 
LENGTH OF PILES DETERMINED BY CONDITIONS AT SITE AND 

BEARING CAPACITY REQUIRED. 
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DIAPHRAGM MK 9054 
12XI2153XI'-3" 

-="" ~+-f+--T!rt I 
c;: ~f-I-+-ltt-"I 
a: ~-I-t+-Tlf-+,I 

-'''' 

iwEIGH QUANTITY EACH 

- 4 

390 2 
339 2 

305 2 
34 4 
66 I 

_(;2 40 
.57 116 

i. 09 4 
.18 4 ---

CUT FROM 
21 I 59 X 1'-3" 
~K 9053 

CUT OFF PILE AT 

COLUMN BASE j 
BOTTOM OF 3i" 

~ = +- ,r+-It- -'----, PLA TE ..--+-f--
=- -1 ...-"-4----1---* -+-~-¥-J!:.'.l-~ i'I 

N 

'" Ci: 
4-~1---* +--~~~ 

FLANGE 
VIEW 

WEB 
VIEW 

DETAIL AT TOP OF PILE 

5'-9"(12 X 12 153) 

5'-6" 

BEAM MK 9050 

M 
M 
M 

-,<t 
N 

" a: 

50' 35 40 45 50 

0 

-' <D 

ASSEMBLED VIEW 

END VIEW 

, 
~ 

A-A SECTION B-B 



RAILWAY 
E-4S 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

9013 

UJ 

~~D~I~M~EN~S~I~ON~S~E~E~S~H~E~E~T~I ~ 

12X12I53-9005 

I--ct. RAILWAY 

~~~~~U /.,;;-111----+-12 X 12 153 -9004 
12)(12153-9003 
21159-9001 

~--!-L..-I-!-~~I!!r""+!---!-L..-,,....r 12 X 121: 53- 9013 

4st=P.==ttt:=~3~=!t~:=12 X 12 I53-9016 I 9001 
12X12153-9030 

1~~g!!+--_H--t=~21159-9031 

6'-10· 9002 

9013 

5 AT 1'-2'. 5'-10· 

SECTION A-A 

~ 
..L_--L 

END VIEW 

GRILLAGE FOOTING S-IOI 

SIDE VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 
STOCK /WEICHT S-IOI S-102 

BOLTED CONSTRUCTION, GRILLAGE S101, S102, 
GENERAL VIEWS, DIMENSIONS BILL OF MATERIALS SHEET 218 

ASSEMBLED 

I_ DIMENSION, SEE SHEEJS 18'1 185 .. I 
tOFI2XI2153-9008 , 12X12153-9011 i 

-w + ' ... "+ :,+ :1+ ':+ 11+ ':+ ct.RAILWAYi 
--+-:. -'-1: I' -.-11 I, I' I -+- I 

12XI21:53-90101 

o 2XI2153-90~ 
~ 21159-9031 

12X12153-9030 

21159-9007 

pt=P.==tt==trt==~=l$:=i:E=1~~ 12X12153-9016 

l=r-=tr==Th~~§~=~=~=tI2 XI2I 53-9013 9030 
9031 

~~----++--,--i ---4 
.... ',+ ::-+ .:-+- ,:. :: + :: -+- 1: -. 

I 9'-2' 1----- ---- -

I' fT 9'-2" 

'-.1kL-.--"'-- IN ASSEMBLING 
GRILLAGE START WITH 
CENTER BEAMS 

SECTION B-B 

I 9008 

ASSEMBLED VIEW S-IOI ~~.: 
" , 9007 
" I 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED 5TEEL TOWERS 
FABRICATION DRAWIN" 
STEEL GRILLAGE, BOLTED 

SIDE VIEW 

SHEET 
154 
155 

184,185 
221 
219 

!LENCTl-I Z DESCRIPTION NUMBER MARK SIZE EACH QUANTITY QUANTITY :J 
I TOP TIER BEAM 48-2900.21-059 9001 21 I 59 6!-IO u 403 2 
2 TOP TIER HALF BEAM 48-6020.12 - 053 9002 12Xl2 I 53 6'-10 11 180 2 
3 BOTTOM TIER BEAM 9003 12XI2 153 6~611 345 2 
4 BOTTOM TIER BEAM 9004 12XI2153 6'-6" 345 2 
5 BOTTOM TIER BEAM 9005 12X12153 : 6'-6" 345 2 
6 TOP TIER BEAM 48-2900.21-059 9007 21 I 59 9'-2" 541 
7 TOP TIER HALF BEAM 4~H;020. 1~-053 9008 12XI2153 g~211 243 
8 BOTTOM TIER BEAM 9009 12XI2153 8'-6 11 450 _ 0- __ _ 
9 BOTTOM TIER BEAM '- 9010 12XI2153 a'-6" 450 
10 BOTTOM TIER BEAM 9011 12XI2153 B~6" 450 
II SEPARATOR 9013 12XI2153 I!..SII 80 2 
12 SEPARATOR 9016 12XI2153 I!;)" 80 I 
13 BRACE 9030 12XI2I53 1~6" 53 2 
i4 BRACE 48-2900.21-059 9031 21 I 59 I~II" 50 2 . UNIT 

WEIGH 

15 RIVET BOLT G3 i:! 2~" .9'1- 48 
16 RIVET BOLT G4 i 2 .. " .97 24 
17 RIVET BOLT G5 i 2 ii" 1.00 16 

~. I RIVET BOLT AND WASHER G8 ;; 3 " 1.09 4 

920303 0 - 50 - 41 

-- END VIEW 

GRILLAGE FOOTING S-102 
2 
2 
2 
4 

' 2 

2 
I 

2 
2 

56 
28 
16 
4 

SCHEDULE FOR SELECTION OF GRILLAGE FOOTING 
FOR KNOWN SPAN LENGTH AND TOWER HEIGHT 

FOOTINGS ON SOIL FOOTINGS ON ROCK 

HEIGHT OF TOWER HEIGHT OF TOWER 
SPAN 

BETWEEN UP 23' 41' 59' UP 23' 41' 59' 

TOWERS TO TO TO TO TO TO TO TO 
21' 39' 50' 77' 21' 39' 59' 77' 

15'TO 25' S-102 S-102 S-102 S-102 5-101 S-IOI 5-101 S-IOI 

30' S-102 S-102 5-102 S-103 S-IOI S-IOI 5-101 S-102 

35' 5-102 5-102 5-103 5-103 5-101 5-101 S-102 5-102 

40' 5-102 5-103 5 - 103 5-103 S-IOI 5-102 S-102 S-102 

45' S-102 5-103 S-103 S-103 5-101 S-102 5-102 S-102 

50' S-103 5-103 S-103 5-103 S-102 S-102 5-102 5-102 

319 
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BOLTED CONSTRUCTION, GRILLAGE S103, STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS GENERAL VIEWS, DIMENSIONS BILL OF MATERIALS SHEET 219 

DIMENSIONS SEE SHEET 184 185 

9023 9024 902.4 9024 19025 9024 9024 9024 9023 

~ 
u « 
a: 
I-

TABLE FOR SELECTION OF GRILLAGE FOOTINGS FOR 
KNOWN SPAN LENGTH AND TOWER HEIGHT 

fOOTINGS ON ,sOIL FOOTINGS ON ROCK 

HEIGHT OF TOWER HEIGHT OF TOWER 
SPAN 

BETWEEN UP 23' 41' 59 ' UP 23' 41' 59' 

TOWERS TO TO TO TO TO TO TO TO 
21 ' 39' 50 ' 77' 21' 39' 59' 77' 

15'T025' 5-102 5-102 5 - 102 5-102 5-101 5 -101 5-101 5 -1 01 

30' S-102 5-102 5-102 5-103 5-101 5-101 3-101 S-102 

35' 5- 10 2 S'-102 S-103 S-103 5-101 S-IOI 5-102 S-:102 

40' 5-102 5-103 S-103 5-103 S-IOI 5-102 5-102 5-102 

45' 5-102 S-103 5-103 5-103 S-IOI S-102 S-102 5-102 

50' 5-103 S-103 S- 103 5-103 S-I02 S-102 S-102 5 - 102 

MK 9022TOP TIER HALF BEAM 

MK 9013 SEPARATOR ---....::s:.~.....,..:~:--

COMPANION SHEETS 
SHEET 

FRAMED STEEL TOWERS 184,185 
GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWING 

TOP TIER BEAM MK9021 

TOP TIER HALF BEAM 
MK 9022 

IN ASSEMBLING GRILLAGE 
START WITH CENTER BEAM 

154 
155 
221 

~j 

_~~~~l 
L '-9022 

MK9023 BOTTOM TIER BEAMS 

____ ~10~'_- ~4· _______ ~ 

PLAN 

10'-4" 

8 SPACES AT 1"-2".9'- 4 " 

SECTION A-A 

END VIEW 

GRILLAGE FOOTING 5-103 

SIDE VIEW 

LINE 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

ASSEMBLED VIEW 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 5-103 
DESCRIPTION STOCK NO MARK QUANTITY SIZE LENGTH WEIGHT EACH 

TOP TIER BEAM 48-2900.21·059 9021 2 21 I 59 10'-4" 610 

TOP TIER HALF BEAM 45-(;020, /2-053 9022 2 ~-12xI2153 10'-4" 274 

BOTTOM TIER BEAM 9023 2 12 x l2153 II '-0' 583 

BOTTOM TIER BEAM 9024 6 12xl2153 11'- 0 " 583 

BOTTOM TIER BEAM 9025 I 12"2 I 53 11"- 0 ' 583 

SEPARATOR 9013 2 12x 12 I 53 1' - 6" 80 

SEPARATOR 9016 I 12xl2153 r- 6" 80 

BRACE 9030 2 PC 12xl2153 1' - 6" 53 

BRACE 48-2900.21-055 9032 2 PC 21 I 59 0 '- 9" 22 

TOTAL WT LB5 

RIVET BOLT G3 60 ~ 2 L' IE. 56 

RIVET BOLT G4 32 7 
2f 31 8 

RIV ET BOLT G5 16 7 
'8 

1" 
2[~ 16 

RIVET BOLT AND WASHER G8 4 i 3" 5 



RAILWAY 
E-4S 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS . 

WELDED CONSTRUCTION, GRILLAGE S103, 
GENERAL VIEWS, GRILLAGE S101, S102 SIMILAR BILL OF MATERIALS 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FRAMED STEEL TOWERS 
FRAMED STEEL TOWERS 
FABRICATION DRAWING 
STEEL GRILLAGE, BOLTED 

SHEET 220 

SHEET 
154 
155 
184 
185 
221 
219 

DIMENSIONS SEE SHEET IB4,165. ___ I 

~ OF 12xl2 153 MK 9027, 
===.,t,,6r., ====>= 

F==========F========~ I 

9027 

~-~==~~~~~~i 
J 

I ' 
~n ~: 

" , " , " , " , 
:tJL~J 

10'-4" 

9026 

SECTION A -A 

~ 

i ! 

END VIEW 

GRILLAGE FOOTING 5103 

G3 

12X 12 153 
/ MK 9028 

9023 

i 

I 

SIDE VIEW 

I " 
ALL WELDS SHOWN ARE -4 FILLET 
WELDS UNLESS OTHERWISE NOTED 

ASSEMBLED VIEW 

TOP TIER BEAM 9026 

TOP TIER HALF BEAM 
9027 

BILL OF MATERIALS FOR ONE GRILLAGE FOOTING 5-103 
LINE DESCRI PTI ON STOCK NO MARK QUANTI TY SIZE LENGTH WEIGHT EACH 

I TOP TIER BEAM 48-2900.21-05 9026 2 21 159 10' - 4" 610 
2 TOP TIER HALF BEAM 9027 2 ~ - 12){12153 10'- 4 " 274 

3 BOTTOM TI ER BEAM 9028 9 12xl2 I 53 11 '- 0 " 583 

4 SEPARATOR 9013 2 12){12153 1'- 6" 80 

5 SEPARATOR 9016 I 12){12153 1'- 6" 80 

6 BRACE 9035 2 12){ 12153 1"7~ " 56 

7 TOTAL WEIGHT 

8 POUNDS 

9 RIVET BOLT 6 3 16 7 2 ,& 15 ~ 

10 RIVET BOLT G5 16 e 2'i' 16 

II RIVET BOLT AND WASHER G8 4 ~ 3 " 5 

12 ~ELDING ELECTRO~E 46- 3772 .2 -7 & 13 

32\ 
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'-

jOlT 
(\I 

3" 6" 
I 
1 

:t-
9" 

3" 6" 

3" 6" 

,I 
,1 T 
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4'-2 11 

STEEL GRILLAGE FOUNDATIONS, 
STEEL TOWERS 

TOP FLANGE 

6" 4'-2" 6" 3" 

4 SPACES AT 1'-2"-4'-8" 4 SPACES AT 1'-2"~4'-8" 

fl • 

r 
1 

• + 

SECTION SHOWING BOTTOM FLANGE 

BEAM MK 9021 

10"- 4"CI· OF A 12 X 12 153) 
9'-2"U·OF A 12XI2 I 53) 

6~-'-O-"(tOF A 12 X 12:i: 53) MK9002 

r r r rr1r-
1 I 1 I 1 

5 SPACES AT 1'-2";5'-10" MK9002 
7 SPACES AT 1'-2";8'-2" 

8 SPACES AT 1'-2"=9'-4" 

HALF BEAM MK 9002 
HAL F BEAM MK 9008 

HALF BEAM MK 9022 
8' - 6" (,2)(,2153) 

MK9022 
MK9008 

r-M 1
6

" 
3" 

1 1 

MK9008 

MK 9Q22 

MK 9010 MK 9009 

~..J .., 
NJ , 

~ 

t 

MK9011 
6 '- 6"(12)(12153) MK9003 MK 9004 MK9005 

2'-9t" 1'-5~" 2' -9. " 6" 3" MK 9010 MK 9009 

1'-9i-" 1'-5i" I' -9'::" , 6 11 3" MK 9003 MK 9004 
i I 

~-F=-.-=" ==~-~ -= =c-= 

5t" 6f" 51.11 

I 

BEAM MK 9003 
BEAM MK 9004 

BEAM MK 9005 

sill 
I 

----<>-

s..!..u 6f" 5~" 1 
He LES ~K 9003 AND MK 9009 ONLY 

. . - f--- _ . L HOLES IMK 9005 AND MK 9011 9NLj' 

J I 

BEAM MK 9009 
BEAM MK 9010 

BEAM MK 9011 

MK9011 

MK 9005 

BOLTED CONSTRUCTION, 
FABRICATION OF GRILLAGE S101, S102, S103 SHEET 221 

6' - 10"(21 I 59) 
9'-2"(21159) 

2'-8t" II-si" 2 '- 8*" 

3'-10~" 11-54-" 3' -IOJr" 

~ ~= 

TOP FLANGE 

3" 6" 2'-5" 6" '2'·5" 6" .3" 
13" 6" 3 1-7 11 6" 3 1-7 " 6" 13~' 

7" --'--- -.E... 

3" 2 SPACES AT 1'-2".2'-4' 1'-8 11 2 SPACES AT 1'-2".2'-4"3" 
3" 3 SPACES AT 1'-2"-3'-f~" 11-8" 13 SPACES AT 1'-2"-3'-6" 

If_II 

.. ... 
N 

'1= 

SECTION SHOWING BOTTOM FLANGE 

jI-ll" 
1'-8 11 

BEAM MK 9001 

BEAM MK 9007 

(PIECE OF 21159) 

tt" 
3" 6" 

I 
1 

3" 

MK9001 
MK9007 

MK 9001 

MK9007 

MK9001 
MK9007 

MK9001 
MK9007 

3 '- 0 11 

t-~ ~ ~ 

3" 6" 4 1 -01.11 

BRACE MK 9031 I 
1 

i-F--~ ~ 
0'-9" (PIECE OF 21~2 

II" 6" l'l" 

BRACE MK 9032 

f-

COMPANION SHEETS 
SHEET 

GENERAL NOTES 154 
SYMBOLS 155 
STEEL GRILLAGE ,BOLTED 219 

I '" .., TOP VIEW g 
3 11 3 11 

Ii 

- HI-
WEB VIEW 

(5 3 u 3" lC 
.11> ~ ~ 
lC 
~ 

~ i ~ M ot) 

II 
= .... 

'!l CON 

II 
01 ::'x 

1\1 
!i M ~ 

1-' .~ r--~ 
o 

FLANGE VIEW WEB VIEW 

BRACE MK 9030 SEPARATOR MK 9013 

SEPARATOR MK 9016 

II' 0"(,2.XI2153) -
5~1I 6i u 1'-5~" 6i" sf" 3'-0" 

f= F="= i==--~ F-= = 

TOP FLANGE MK 9025 

11'-0"('2)( 121 53) 

l'-S:!.u 4 1 -0*11 

--p-- , ~ i=====~~~~ 

51..11 6:!u 5t" 
HOLES MK 90£~...9NLY 

TOP FLANGE MK 9023 
TOP FLANGE MK 9024 

I I I I I HOLES MK 9025 ONLY 
HOLES MK 9023 ONLY 

BEAM MK 9023 
BEAM MK 9024 
BEAM MK 9025 

6" 3" 

1-' 
1 

==~ 

6" 3 11 

1 
=-~-= 
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-

llif ~~ 
VI 
.... 0 
~~ '" XI-: 

NUl If 
I: 

01 
: I-=-

:> 
-;-U Ii iil -.-~ ';. '--;-I-

~ 

BRACE MK 9035 

(' 0 10'- 4 " IT F 12 XI215 
9'- 2,;crOF 12X 12153) 

fI'-IO" (tOF 12X12153) 

HALF BEAM MK 9014 
HALF BEAM MK 9018 

HALF BEAM MK 9027 

I'-SL" 4'-5, " l 
:.... I I 

Nl~ _______________ · __ - ______ -_-___ =~~1 
TOP FLANGE 

3" 6" 41_2" 6" 4 1- 2" 6" ,3"1 
--: 

M 

01 

'" ~ 
BEAM MK 9026 

MK902 7 
MK9018 
MK9014 

END VIEW 

WELDED CONSTRUCTION, 
FABRICATION OF GRILLAGE 5101, 5102, 5103 SHEET 222 

til 

~ 
" :! 

'" f--

;;.. , 
=-

,,,f 
"" N ' I 

f 

I OD 

TOP VIEW ~ 
~ :! 

~ 

~ . ~ 

~ = 01 
II 

if = f-!!l 
FLANGE VIEW WEB VIEW 

SEPARATOR MK 9013 

SEPARATOR MK 9016 

~F-

I ~ 

II 01 

I- -t- f -
II ~ 

'~ 

BRACE MK 9033 

6' 10" (21 I 59) -
9' - 2 " (21 I 59) 

2 1-8,11 1' -5i" 

3'-10," I II -Stu 

I 

TOP FLANGE 

3" 6" -2' 5" 6" 
3" 6" 3 1-7" 6" 

COMPANION SHEET S 

GENERAL NOTES 
SYMBOLS 
STEEL GRILLAGES ,WELDED 

I" 1'-2" 'I(PIECEOF2115g) 

Dr~ 
BRACE MK 9034 

MK 9012 
MK 9017 

2'-8," MK 9012 

r 3'-IOt" MK 9017 
I 

-2' 5 11 6" 3" MK9012 , 
3 1- 7" 6" 3 " MK9017 

BEAM MK 9012 

BEAM MK 9017 

SHEET 
154 
155 
220 

323 



RAILWAY 
E-45 

TIMBER GRILLAGE FOUNDATIONS, 
TIMBER TOWERS GEN,ERAL VIEWS, DIMENSIONS, CONSTRUCTION SHEET 223 

·a ·-a-- -~-%---B-
4 =1 _ j -CENTER LINE OF TRACK - - a----~ + 

OJ ~-__{t_- I -.4-
o .~---E3zc~fNN1U"' 1 f®=: ~ 1 1_-

-8-0-- <) ,4 --~--*=e= <) 

-8---8- -§---%- ~ 

PARALLEL TO CENTER LINE OF TRACK 

r---;IIMENSION A SEE TABLE 

+ 
+I--+-~ 

l+-I--__ -i 

~t------i 

ON THIS SHEET 

r-----.-6X8XB~0" MK 192 

I---~+ ... 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERI ALS 

f--PARALLtL TO CENTER 
I LINE OF TRACK 
• X8X4'-Q"MK422 

SHEET 
154 
155 
224 

TIMBER SPANS 
FOR TOWER HEIGHTS 

STEEL SPANS b Q 
10 -~ 

+ 
+ 
t 
+ 

... + \ 
UNDER 18' 

FOR TOWERS 18' 
AND HIGHER 

FOR TOWER HEIGHTS 
UNDER IB' 

FOR TOWERS 18' AND HIGHER 

PLAN OF TIMBER GRILLAGE FOOTINGS 

TIMBER SPANS STEEL SPANS 

LONGITUDINAL ELEVATIONS 

TIMBER GRILLAGE FOOTINGS 
TIMBER STEEL SPANS ,-

If) SPANS 50' I 45' 40' 35' , 30' 25' I 20' 
w TOWER FOOTING MARK ~ HEIGHT 

A B C 

~ ALL DOUBLf SINGLE DOUBLE SINGLE DOUBLf SINGLE DOUBLE SINGLE DOUBLf SINGLE DOUBLE SINGLE DOUBLE SINGLE 
If) FOOTINGS BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT dENT BENT 

'" 

I 13'- 4" 3'-5~" 4'-1I~" II'-Iof' G-94 G-98 G-95 G-98 G-95 G-98 G-95 G-97 G-94 G-97 G-94 G-97 G-94 G-96 G-93 

IS' 3'-9~" 5'-2" 12'-9" G-94 G-98 G-95 G-98 G-95 G- 9B G-95 G- 97 G-94 G-97 G-94 G-97 G-94 I G-96 G-93 
18' 4'-0? 5'-4" 13'-5" G-IIO G-107 G-108 G- 107 G-IOB G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-112 G-III G-112 

2 
2d 4'-3 ~" 5~S" 14'-1" G-IIO G-107 G-108 G-107 G-108 G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-112 G-III G-1I2 
22 4-S 5'-8" 14'-9" G-IIO G-107 G-108 G-107 G-108 G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-1I2 G-III G- 1I2 
24' 4'-9 II 5'-10" 15'-5" G-IIO G-107 G-108 G-107 G-IOB G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-112 G-III G-112 
25'-10" 5'-0 S-04 16'-oi" GdlO G-107 G-108 G-107 G-108 G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-1I2 G-III G-1I2 

28' 5 '-3f e'-2" 16'-9" G-99 G-107 G-108 G-107 G-IOB G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-1I2 G-III G-112 
30 ' 51·6~1I 6'-4" 17'-5" 

---- _.§,::lll- IG- 112 ' G-99 G-107 G-108 G-107 G-IOB G-109 G-IIO G-109 G-IICl_ I-G-IO~ .2:J!Q. ..J'-=!Il _ _ ~11g 

3 32' 5':9/1''' 6'-6" 18'-1 11 
G-99 G-107 G-108 G-107 G-108 G-109 G-II~L G-109 ~J!.O G-109 G-II,o G-III G-1I2 G-III G-1I2 

34' 6'-of 6'-8" IS'-9" G-99 G-107 G-108 G-107 G-IOB G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III --'!::J!? G-III G-1I 2 
36' 6 '-3J," 6'-10" 19'-5" G-109 

- --- . 
G-99 G-107 G-108 G-107 G-108 G-IIO G-109 G-IIO G-109 G-IIO G-I~'-_ G -I!?, ~I!. _~ - 1I 2 

38~4" 6'-7" 7!..Oi" 20'-2t" G-99 G-107 G-108 G-107 G-108 G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-1I2 G-III G-1I2 

40' 6~9t" 7'-2 11
• 20'-9" G-102 G-107 G-IOB ' G-107 G-108 G-109 G-IIO G-109 G-IIO G-109 G-IIO G-III G-1I2 G-III G-112 

42' 7'-Ot" 7!....4M 2 I!.. 5" G-102 G-107 G- 108 G-107 G-IOB G-109 G·IIO G-109 G-IIO G-109 G-IIO G-III G-1I2 G-III G-1I2 

4 44' t-3 lu 7'-6" 22~1" G-102 G-107 G-108 G-107 G- 108 G-109 G-IIO G-109 G-IIO G-109 G-IIO G- III G-1I2 G-III G- 1I2 
46' 7-6 " 7!..8" 22'-9" G-102 G-103 G-104 G- 103 G-104 G-103 G- 104 G-105 G-106 G-105 G-106 _G.: 107 ,G-.I08 G-107 G ~IOB 
48' 7 '-9 " 7'-10" 23~5" G-102 G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G-105 G- 106 G-107 G-IOB G-107 G-108 
50'-10" B'-I " 2L 7f' 24'-4t" G-102 G-103 G-104 G- 103 G-104 G-103 G-104 G-105 G-106 G-105 G-106 G-107 G-108 G-107 G-IOB 
53' a!...s " 8'-3" 25'-1" G-102 G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G-105 G-106 G-107 G-108 G-107 G-108 
55' 8'-8" 8'-5" 25~9" G-102 G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G-105 G-106 G-107 G-108 G-107 G-!Q!L 

5 
57' 8'-11" 8'-7" 26~5" G- 102 G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G- 105 G-106 G-107 G-IOB G-107 ~ 
59' 9'-2" 8'- 9" 27~1" ~~ G-103 G- 104 G-103 G-104 G-103 G-104 G-105 G-106 G-105 G-106 G-107 G-IOB G-107 G-IOB 
61' 9'-5" B'-II" 

, ""'jj" 
G-103 G-104 27- 9 G-102 G-103 G-104 G-103 G-104 G-105 G-106 G-105 .G-106 G-107 G-IOB G-107 G-~ 

63~4" 9'-Bf 9 '-1! 28c6,f G- 102 G-103 G-104 G-103 G-104 G-103 G-104 G-105 G- 106 G-105 G-106 G-107 G-108 G- ,I,07 G-108 
65' 9'-11" 9'-3" 29'-1" G- IO I G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G- 105 G-106 G-107 G-108 G-107 _G.:JQ!L 
67' 10'-2" 9 '-5" 29'-9" G- IOI G-103 G-104 G-103 G-104 G-103 G-1 04 G-105 G- 106 G-105 G-106 G-]QL _G-108 G-107 G-108 

6 69' 10'-5" 9'-711 30'-5" G-IOI G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-IOS G-105 G-106 G-107 ,.G.-IOB G-107 G-IOB 
71' lo'-e" g'-g" 31'-1" G-IOI G-103 G- 104 G-103 G-104 G-103 G- 104 G- 105 G-106 G-105 G-106 G- 107 G-IOB G-107 . G- IOlL 
73' 10'-11" 9'-11" 311-9" G-IOI G-103 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G-105 G-106 G-107 G-108 G-107 ' G-108 

75'-10" 1I~3:t 10-2;f 32'-af G- IOI G-i03 G-104 G-103 G-104 G-103 G-104 G-105 G-106 G-105 G-106 G-107 G-IOB G-107 l G-108 

324 

i I-------i+ + 
+ + 

- ~ 
t 
t++ 

I-------i~ - ,- -
I-----i ~. 

1--'-~~4::::==+DRIFT BOLT F 12 

-0 

-.!t 

I" 

r 
f-= 

8'-0" 

PLAN 

ELEVATION 

G 96 

DRIFT BOLT FI2 

'--,PARALLEL TO CENTER 
I LINE OF TRACK ,-
1 . DIMENSION A SEE TABLE _____ +_L _ ON THIS SHEET 

-{OX 8 X 8 '-0" MK 422 
,---,,-r-,rh--r-.---f-'--'_t "+ rfrLT~ :R - _. --1 

-+' '1 :- +-- '--i 
" 1_ 1 ~ -- . --- :f 

+ + + 
+ ... 
+ . ., ... 
+ .., -0 

-' ... 
r=- . -- ,. . 

I ... - -t «) 

----1' - -- - -+ 
... 
+++++ 

+ 
++ 

+ 
+ 

++ ... 
- _ ~-DRIFT BOLT FI2 

'0 
cD 

-: "'t':" - , +:r-"':ORIFT BOLT i X 24" 024 r- -_ __ ~ __ L/ '_ _ ,l-/"Y-' __ -j 
~ \' (, -----.r 

~~r l--~ --~~DRiFTBOLT~X I 2"FI2 
1.0~ ! I 1/ 1 \ 1 I 11/1,1 I I 

ELEVATION 

G 98 

PLAN 

tS
-~DRI~T BOLTrX24" 024 

~- ----~ 
~ n ~-DRIFT BOLT ~ X 12" F 12 

-", - .I I " I 1 

'0 
-' .: 

ELEVATION 

I" 
++++ 

r,
PARALLEL TO CENTER 
LINE OF TRACK 

r DIMENSION A SEE TABLE 
ON THIS SHEET 

, 'I SX8Xtr-d' MK 192 

... ++ 
+ "'I--'--~ ... 

+ ... 
... 

" t 

~ ________ ~8~~0~" _________ 0_R_I~F~1I BOLT FI2 
I · 

PLAN 3 

~
RIFT BOLT4X24" 

, r- 0 24 
i: . __ --1 
\ - , I 

~ 
1----.L.4----

, / 'r .--'--oR;r Bouixl2" 

, 1/'" I F 12 

"'- 'I 

a; ~r.~ ----$ 
'<D~ I ",," 

ELEVATION 



RAILWAY 
E-45 

TIMBER GRILLAGE FOUNDATIONS, 
TIMBER TOWERS 

CONSTRUCTION 
BILL OF MATERIALS SHEET 224 

8~0" i--------PARALLEL TO CENTER LINE OF TR~CK-----l 8'-0" 
t-------==:...=i--:;:====+- DIMENSION A SEE TABLE -+:=====:::- 1''--=-----1 

PARALLEL TO CENTER LINE OF 
~---------1~~-------1 

SHEET 223 
DIMENSION A SEE TABLEI----~L-l_-__I 

SHEET 223 I 6X8X4'-0" MK 422 

~=::::r-
6 X a x if-o" MK 422 .---r---,-.-+-r-r--+-r.-r-:-+-:-tr.:I--; 

6xe X a'-O"MK 192 ... 
... + ...... 

L.....-J..-I--'--'--'-:::-:-.L..CL-I4C===- DRIFT BOLT F 12 
PLAN 

-;----. ..--.- DRIFT BOLTix24"D24 

~
--~--7-------\L ---1 

ELEVATION 

G 93 

• - - \ I - - --r""""'\tr.~.--DRIfi BOLTtXI2" 

10 I 01 ~ I F 12 

ELEVATION 

G 94 

1 
__ ----'6~-:QO:'''f==~=~PARALLEL TO CENTER LINE OF TRACK -----+I 

61-0" 
6XaX 5'-0" MK423 r-----I~==~+-6XaX4lo" MK422 ................ . ... 

... 

... ..... 

6 X a X 6'-0" MK 191 

FI2 

L-L~~ORIFT BOLT,iX24'D24 

tf~~- --~/----=3 
~ ~~RIFT BOLT!XI2' 
",_ I I I' \ I I _ FI2 

ELEVATION 

G 101 

81 L OF MATERIALS FOR ONE TIMBER GRI LLAGE 

... ............... .. ... 6xaX6'-0" MKI91 

-'-----L---'-.L.;...L-..JL..:...I4t~==:.DR I FT BOLT F 12 

:. DRIFT BOLTtX24"D24 .---1=---\ -----=1 
~t=[-- --DRIFT BOLTtXI2" FI2 

ELEVATION 

GI02 

GR I LL~GE NUMBER G9} ,:)9i1 G95 

LIOIE OESCR I PTI all 
1 

SroCK 110 1 M~R~ 1 
S IZE 

1 It~I,'~IT :;U~TlTY I ~~TlTYI FEM [lJl\tITlrr I (I NCHES) L ENG fH (PaWS) FEf.1 

LUMBER SOFf WOOD 
I GRI LL~GE }9-9} 52. ~B IY2 6 X 8 8' -0· 120 6 192 6 192 6 
2 DO j9-9}52.68 191 6 X 8 6' -0' 90 , DO }9-9}}2 .68 '2} 6 X 8 5 1 -0. 7 5 ~ J , I DO }9-9}52.58 I ' 2 2 5 X 8 4' -0 · 60 6 96 8 128 10 

'HEEl H.ROW RF AI.C K 
5 OR I FT BOL f "-IS}6.07-2' 02' , / , 2" 3.'5 • , • 6 DO "-16'6 . 05-1 2 FI2 1/2 12' 1.~5 2' 28 }2 

GR I LL.GE ,lUMBER GIO' GI05 GI06 

LUM BER son WOOD 
7 GR I LL 4GE }9-9}52.68 192 6 X 8 8'-0 ' 120 6 192 
8 O() }9-9352.68 191 6 X 8 6' -0 " 90 6 I" 
9 DO }9-9'52 . 68 " 22 6 X 8 4' o· 60 7 112 12 192 12 

S fEEL IIAROW ARE BL4CK 
10 ORI FT BOLT 4}-16}6.07-2' 02' }/ , 2' ' 3 .• S 2 • 2 

--'I i DO "-16}6. 05-12 Fl2 1/2 12' 1 1.'5 JL 22 I II }2 I II 20 I 

--~--~~~r.T_r~r.Thr.~~ 

o 
-~ 

m·1 

192 

160 

19 2 

t---t-o-4i X8 X 8~O" MK 192 

... 
tt+++ 

~ 

PARALLEL TO 

DRI FT BOLT FI2 

~ ~.: DRIFT BOL TtX24" 
--~--7---~-- -- j 024 

\ / \ I 

--, - - " I DRIFT BOLTtXI2" 

ELEVATION 

G 95 

FI2 

PARALLEL TO CENTER LINE 

T---C==~~~~~~=;=~~ OF TRACK 6X8X4~O" MK422 

G96 

~I\IITITYI Flt4 

18 576 II 
II 

I II 
II II 

d II ,2 II 

GI07 

5 160 II 
II II 
II 12 19 2 II 

II • II 
II '0 II 

ELEVATION 

G 104 

G97 

:;U"HlTYI Flt4 

20 6110 

I 

a 
,6 

GI08 

II 176 

2 

18 

II 

II 

II 
II 

II 
II 
II 

II 
II 

SX8XS'-O" MKI91 

--j 
--~ 

DRIFT BOLT FI2 

G98 G99 

[lJ4Hfl I'll FEf.1 :UANTI~ FEf.1 

22 70' II 

I 6 120 
5 eo 

8 2 
50 18 

GI09 GilD 

12 192 10 160 

• 2 

28 II 6 I II 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER GRILLAGE 

-,-___ ~==;:=;~:;:t~;:.t;~=::;r-6 X a x a'-d' MK 192 

-- -J 
-- --1 

xaX6'-O"MK 191 

--I 
---t 

DRIFT BOLT FI2 

:'T DRIFT BOL T ~ X24" 0 24 

---\~ ' -- ~~j 
~-i-_-'r--_~~~~~~L...:D:::.;RIFT BOLT ~X 12' FI2 

r I I /1 

ELEVATION 

Gl0l Gl02 Gl0} 

~ANTITYI FB-t [lJIINTITYI Flt4 c;tJANTI ~ Flt4 LINE 

II 7 222 n 
8 192 6 I" 12 88 
8 150 II , 

6 96 II q 

2 2 II • II 5 
28 II 20 II }4 II 6 

Gill GIl2 

~ .JL 
8 

12 192 II 9 1" II ~ 9 

• 2 II 10 

26 I II l' I II I Ill! 

SHEET 
154 
155 
223 

325 
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326 

? 

r-t 
b 
;It 

~ 

r PARALLEL TO CENTER 
LINE OF TRACK 

, ,,' 4-0 

/ X a x aCo" MK 192 

-+ ... + • +-
+ + 

,...... - '-, - -:::: --... I • -:: ... , 
-*-= _ L. _J _ j 

- -.. .-- -• + 6X 8X 4cO" MK422 

- ... .-
- -... ... 
= ,.:- r-~' -.,-= --- -

-+-- '-'-j - ± -
I- --.. • l-

I" 
l-•• .. .. .. 

'--, DRIFT BOLT FI2 

I'i i __ JcDRIFT BOLT i x 24'024 

= ~_-- \;,r---_j 
CDr ' ~DRIFT BOLTtXI2"FI2 

~i 1}00i 

b 
-.t 

ELEVATION 

G 105 

4'-0" 

• 
... 

- ~ .. 
...... .. . 

PLAN 

PARALLEL TO CENTER 
LINE OF TRACK 

6X8 X 4cO" MK 422 

-~J 

=CD 
~-~~~~~~+L~ 

~L-_~~~~~~~ 

ELEVATION 

GI06 

PARALLEL TO CENTE R 
LINE OF TRACK 

r--- =Lj--::=:::l...- &X8 x a~O"MK 192 

"0 » -.:,. 
(I) 

6 X 8 X 4'-0" MK422 

---j 
- - ~ 

DRIFT BOLT F 12 

TI,/- ORIFT BOLT* X24" 024 C---~-- " --oj 
~r'--- I%I%ft~DRIFT 80LT~X 12'F12 
-wt==.1 I I/I~ 

ELEVATION 

.§J.Ql 

PARALLEL TO CENTER 
LINE OF TRACK 

DRIFT BOLT F 12 

i)C" DRIFT BOlT1 X24" D 24 

--~--, --1 
\ I 

I 
-- ---

oo+-_~~~~~~~ 
~'L-_-L_~~~~~ 

ELEVATION 

G 108 

DRIFT BOLT1 x 12' F 12 

(, 
-rh 

CONSTRUCTION 

r PARALLEL TO CENTER 
LINE OF TRACK 

~O· ' 
r----"--"T-;=.=ti- 6X8X8~0" MK 192 

... .. .. . .. 

6X a x 4'-0"MK422 

DRIFT BOLT FI2 

T~ }cDRIFT BOLTtX24' 024 

L~- ~;/--~j =CXlF ~DRIFT BOLT!XI2'F 12 

10_ 1 I I • I I 
ELEVATION 

~ 

r PARALLEL TO CENTER 
'" LINE OF TRACK 

r-~+- -- ~ 
1 . 1·- 6xaX4'- O"MK 422 

.---r--~-+~r-~ 

- DRIFT BOLT F 12 

T"-:-, I 1-- -+ --
~~_ 'i 

-_~RjIFT BOLTi-x 24" 024 

.-
DRIFT BOLT1XI2"FI2 

ELEVATION 

.QJ!Q. 

SHEET 225 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
BILL OF MATERIAL 
TI MBER GRILLAGE 

PARALLEL TO CENTER 
LINE OF TRACK 

SHEET 
154 
155 
224 
223 

r-----'-"'-~:=~:l-6 x ax aco"MK 192 

6xaX4CO" MK422 

L.--....L--L..L..!~==DRIFT BOLT F 12 

-r--T DRIFT BOLTlX 24" 024 

~
---,-'--- -- j 

. " " ~ - - -RIFT BOLT-t XI2" FI2 

10 I ,I \ I 

ELEVATION 

&.1!l 

--l 
--

DRIFT BOLT F 12 

.L:JL~DRIFT BOLTlx24"D 24 

-- '7/ --=1 
- - I - - I, 

+-_-.-_~~~L--=,DRIFT BCLT ~ X 12 F 12 

ELEVATION 

~ 



HIGHWAY, ALL CLASSES, 
RAILWAY, E-45 

~"FILLET WELD 

TYPICAL 

SIDE VIEW 

STEEL TOWERS, 
STEEL SPANS 

16'- 5" (TWO 18 147) 

2'-6" 

BURN ~" X2" SLOTS IN 
BEAM AND PLUG WELD~ 

SYMMETRICAL 
ABOUT CENTER LINE 

OLES 

SINGLE -LANE HIGHWAY CLASS 50 

25'-8"(TWO 30 I 108) 

.. [- I r- < " S:","" ,," I rI" ,m, ~.::"" '""'1. ,".," I 
, ' ~ -++! 

SYMMETRICAL 

WELDED CONSTRUCTION WITH ROD BRACING, CAP BEAMS AND 
, COLUMN SPLICE WELDED IN FABRICATION AND ERECTION SHEET 226 

It- Il xh 3 '-6~"-4--fII1 

. 
--<'" o 
-!. 

oi~ 
It- 9 XkX3'- 6k" 

EACH SIDE 
BUTT WELD JOINT - , 

~" FILLET WELD 
ALL AROUND 

H 

OUTSIDE OF PLATES 

TYPICAL COLUMN SPLICE 

DETAIL OF COLUMNS NOT SHOWN ARE 
SAME AS COLUMN S FOR RIVETED 
DESIGN 

10'-6" ITWO 21 I 59) 

BOTTOM FLANGE 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

SHEET 
154 
ISS 

~ . HOLES 

-BURN ~" X 2" SLOTS IN BEAM 
AND PLUG WELD 

RAILWAY E-45 

2'-3" 

SYMMETRICAL 
ABOUT CENTER LINE 

-=01 t""'=f!J~-:t~~--==-- ------,-----=----~~= -=--=-~r-=-=--r----~-=--=--=--=-~~~- --=-"O"~f';---- --------=---! 

~ r-Ht--,---- , - 't- -- --~ . ~ I 
ABOUT CENTER LINE 

f-- =~= ~-h=:.~-~':..-::- -~~-=-----------=------ F-~~~::- -- ::--=-----=-=--------=--' --~*--- -------:.;~ i 

~ 1'-4"~CUT AND CHIP INSIDE LEG OF BOTTOM FLANGE l 
I" 

10 J, 
8~ n 4~" el" 

I I I I I 
'", r l'r -
-~ 1 , , 

~" FILLET '~ • !; , 
-~ ~ I' , 
'~ ~ * S-3" 
-..,. j , , 
-~ 11 ': 
-", " , 

~ 

2'- e" e~ " 
I 

r 

I 
WELD I 

I 

~ 
I 
I 
I 
I 

, 
II' II ~ " -
~t'e~ " 

l' , 
" 

I 
" 
" 

I 

" 
I 

~ ~ 
" 

I 
I' I 
II I 

" 
I 

" 

I 

15 ~ 
BURN IG " X 2" SLOTS IN BEAM 

2'-8" e~" ~i" 8~" 1'-4" 
I I 

r ~ , -' 

" 
I I 

" I I' 
I , 

~ 
, 

-{. 
, 

II 'i I II I I ;, 

I 
I I 
I :' I 
~ "' 
~ 

!:~ / ~II 
" ~ --i/ AND PLUG WELD 2 I 53 X 2'-3" 

~ ,~ t"h 
-'N $~~~F;'4~ 

II'F'- -~'# 

cr It' ,I til: 
w --lL_l< 
I-

" 
I- // DOUBLE- LANE HIGHWAY CLASS 5 q: 

" 
m 

11. j 

" 
v " 

o 

920303 0 - 50 - 42 

CHIP INSIDE LEG OF BOTTOM FLANGE 

'" 11'11'" 1" BEAD WELD 8z - 'f 4 
3" .1' - ,iil---;- -n- ' --

3 " I II ~' 
8f 4ar 1~4" '- -

ELD\ 8T4~, 8,,~-8 8;; 4 j! 8 4 2f-8" ~" FILLET W 

;..; '---c- - - r :r.- , 
11 'i ~/ ,I ! : 1/ 

I 
'~ I 

, 
-..,. ',J. i ~ I ~ I 

I 
j 

:-i! " I I .. ~ I 
'~ 11..ji+3" I / 1/ I 

II 
/ I I, I 

-~ /'1 ' , , 
I /1 I 

" .... 1----.. ~ 1 .J. 
, 

L I, J 

" 
-..... .2- / 

5" 

~I~ " ~ 

IN /' , 
-- --BURN ~"x 2" SLOTS - /' IN BEAM 

z h-- ,-_ AND PLUG WELD 

DOUBLE- LANE HIGHWAY CLASS 25 
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HIGHWAY, ALL CLASSES, 
RAILWAY, E-4S 

STEEL TOWERS, 
STEEL SPANS 

WELDED CONSTRUCTION WITH ANGLE BRACING, CAP BEAMS 
WELDED IN FABRICATION AND ERECTION, WELDED ANGLE BRACING SHEET 227 

16!.5"(rwo 18147) 

2'-2" It. 19 X f )( 1'- 10"------1--." 4-4" 

="! " 3" FILLET WELD 
_ 1---1'<"-", n,=~:;-T-f.""'-"'-- ----------:.~= -_ .. _-~"r--=-~---- ------- B ALL AROUND 
--w '---- <l-_ _ l ----.~-------',- ~ 

o I' II 
_I '--H~--'" ---- ~--+--__I 

f--t=--!.~ -!l-==il-£"-=----F==-=--=--~=-:=--=--=---=' ==--~~.:>- - Il.II Xt X 3 - 6,4:·::''' ---iIt--fIII 

t" FILLET WELD~ I' ~',+-, J SYMMETRICAL IL 9xf X3'-6f 

tOO FILLET WELD 

- CUT AND CHIP INSIDE LEC OF BOTTOM FLANCE~BOUT GENTER LINE ~"FILLET WELD 
"' ALL AROUND 

7~ 4" 

I.--!=~.!-!£J!...!l" OLES BUTT WELD 
OUTSIDE OF 

PLATES 

H 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 

HOLES 

~
" FILLET WELD 

" TYPICAL COLUMN SPLICE 
L 4)( 3xi 

'S.'FILLE T WELD 
RAILWAY E-45 

BURN 1t~ 3"HOLE 
EACH SIDE AND 

SINGLE-LANE HIGHWAY CLASS 50 , DETAILS OF COLUMNS NOT SHOWN ARE 

" "~ ~::~:S COLUMNS FOR RIV~E~T_E_D ______ ~~ __ ~~'~~"~4L~MJ~W~O~~~4~I~7~~~_~ ______ ~~ _____ ~_ 
4'-611 4'_6" 2'-~" 

BRACING IN TE R SEC T ION '_Irl"r---I --r-1l-2 1~X~t.:)(.!LI!..-IO---')''---'--.....' ---I-:""Ild 1-,,, - - ----;;; r,i'''--' F-IL~L='E"-T-W-E'-L-'--D-]-I':-"_l+IIO--::-n" ----"'=-"'----Ih,~6~~EZE~~~~ LINE 

~I<o 114- '" 1/ 1 
PLUG WELD 

TYPICAL 
SrDE VIEW -----

25!..a" (TWO 30 I lOa) 

~ __ ~~4~·-6~·~T7.~_~.-_~~~4~~~6~· ____ -.+-_~2!,,=~~·_~------~SYMMETRICAL ABOUT 
~ I.-~ 22 Xi)( IL 10". I .~" "ILLET WELD ALL I AROUND;? CENTER LINE 

:.... ~~~in-r=4-----~-~ --=--..:-----=---=-=-=----=~ --=€"~--- .... ---=----"""'-------:.-------- ~--~.,7---~-=----~ 
o L-....:r;r--~- -- t+----- -r.-

-.! -----=rn--r - ij----I,----------J-----.;j , 
~+r-- =!:~~~'=-1--------~f--=-=---~-=--=----------...; -=-~ft--:..-~-=---------=--=----=------ =:-*-=--:... --=--=--=--=--

N 1~4"--t-CUr AND CHIP INSIDE LEG OF BOTTOM FLANGE 
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2 /-8 11 

L4X3X! 5' 
BURN ~ '~ 2" SLOTS IN BEAM 

AND PLUG WELD 

2'- 8" 

DOUBLE-LANE HIGHWAY CLASS 50 

-0 
-.!. 

b 
-.!. 

L3X4X~ 

2-8 a 

BURN ~'x 2" SLOTS 
AND PLUG WELD 

BEAD WEL 

2'-e" 

12 I 53 X 1'-9" 

DOUBLE-LANE HIGHWAY CLASS 25 

PLUG WELD 

SHEET 
154 
155 



BRIDGE CONSTRUCTION 

41-0" 

YOKE MK S706 

GIN POLES AND OUTRIGGER, 
STEEL TOWERS AND SPANS 

STEEl. GIN POLE AND OUTRIGGER, 
GENERAL VIEWS 

r-_ _ _ _______ --f2~2"_'-::..c7c:z'~"...l!A~D6.J~STLl'T~RING ROLL~fL _.J 
TOP FLUSH WITH TOWER SPAN ROLLERS)' 

(Ij , 
iD 

SHEET 228 
COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FABRICATION DRAWINGS 
BILL OF MATERIALS 

SHEET 
154 
155 

229,230 
231 

TOP OF 6" ROLLER 

_ ... _oo _ _ _ S_II'IGLE-LANE HIGHWAY 

_ .. __ .. o---~DOUBLE-LANE HIGHWAY 

25'-0" 

32'-0" 

TOWERS AND OUTRIGGER 

MAXIMUM 

OUTRIGGER 
FRONT ELEVATION 

OUTRIGGER LOAD LINE PULL POUNDS 
STRINGER 

1)45' !.iso' 
SPAN ~1'!.G_Iti ,------ _______ _ 

60' 70' 80' 90' - - - - -
R_R_ E-45_ ~OQ- 640Q 1---- - --
CLA.SS 50- S !._ -- ~-~Q9- 3300 4600 6800 _!O,309 
CLASS 25-DL 4900 3100 4400 6400 9.6.00 
CLASS 50-D L 6000 3500 5200 8100 13,100 
lJUSING OUTRIGGER AT ONLY ONE TOWER 

L" \) =,) U ':J _'... .. '\ ----------1 _ TOP OF TOWER SPAN DEGK 
BLOCKS AND TACKLE 

::::--------- f -- -t-°I"T , J b 
, c~i }> 

LENGTHS OF SUPPORTING BEAMS 
-+-----H-----,-+-~---,,-t-+- FOR VARIOUS TOWERS 

GIN POLE IN POSITION TO 
ERECT SECOND STORY 

TEMPORARY STRAPS MK8704 
AND MK 8705 IN POSITION 
FOR RAISING GIN POLE 

:1 

I' ,I 
" 

:i !i 

II !i 
I: I' 
:1 :1 

I: II 
:! I: 

Ii :1 
:, I, 

II II 

Ii II 

i!!i ~ ~~ li!~( 
~ -- III~ 

SUPPORTING BEAM --l£ I ',' -~ 
3"~- 1 

SEE DETAIL OF CLAMP --"I: I, 
MK 8714 I I 

----1r--L -L- 1r--
OUTRIGGER 

SIDE ELEVATION 

GIN POLE IN POSITION TO 
ERECT THIRD STORY 

GIN PO,LE IN POSITION " 
FOR CROSS GIRDER :1 
ERECTION - - - ---l: 

MK 8705 

, , 

POSITION OF --;;t~PM~§/::.ttJ 
OPERATING STRAP 
MK 8715 

GIN POLE 
SIDE ELEVATION 

GIN POLE 
MK S700 AND 
MK 8701 IN 

POSITION FOR 
TOWER 
ERECTION 

MAXIMUM 
GIN POLE LOADS 

TOWER LOAD 
CLASS POUNDS 

R R E-45 2000 
LASS 50 SL 2000 

CLASS 25 DL 2400 
CLASS 50 D 3600 

COLUMN SPLICE PLATES 
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BRIDGE CONSTRUCTION 

HOLE 2r< 
1'-8" 3" 

{O 
W 

PLATE P4 PLATE P3 
It. 6 Xi-X2'-2" It. 6xi XO'-10" 

{g 
PLATE P2 
I!. 6XtX 1'-4" 

GIN POLE, 
STEEL TOWERS 

PLATE PI 

i"CLEARANCE 
BOLT ~ X I6"BI6 

STEEL GIN-POLE FABRICATION 

I..LI! IO.!. 1l 1.l.II 

.. I I" < II " 
d--~q 
rl . 1'-I"l1 

GUIDE GI 
I!. 2xi XI'-I" 

~---r BOLT ~ X 14"B14 
GIN 
pOLE--r-----,.', BOLT iXI6"BI6 

.t@Si' 
W 

PLATE P5 
I!. 8 xi XO'-IO" 

2 .l u 

" 

~I[±] 
~ 

WASHER PI8 
I!. 3xiX 0'-3" 

MK8701 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
FABRIC ATION DRAWINGS 

SHEET 229 

SHEET 
154 
155 

226,230.231 

BOLT ~X2"B2 

-J:=~~~ 
BOLT i'X4"M4 MK 6704 

21!.s GI 

-1. ~ 
.1 _1. 

6" Z I 
1'-4.Lu Z2 
1'-3" ~ 
2,'_PI 

f
COTTER 

tr..----"*'iid-- ~ X 3" 

---1&.1".--'-"1---
L_~~::t:j 'r 

J N 

RING YI STRAP MK8704 
ROD li ll XII-8 11 STRAP MK 8705 

, GIN POLE 

2" 6" ~ 
, YI 

,-1-
~'<. LINGYI l--f ~ - ~ ~- ): //2I!.s8X{XOI-IO" P3 

/ 21b 8xixl'-4" P2 
===== 1= Q 

V V 
I -- '-- - -- - f- - - --- -- - - -- - -

e. P4 '1riF Q 

~~ t=-f----
~, f--21V6X~X2'-2"P4 

i<l 
- -ti--VI 

YI~ 

ZI I II ..,,~II , - .!.II .lit " '11 , '- n I I 4 2 7 .. 

[ 
X?=~~~~ BEND 

HOLE !lu 
'b 

2' 9.!..u I ~ I 9lill 3 2.11 5.!..1I 

I j j 
.j 

I I il-li ll I I 
BENDS I l ;':"-8 ~ 1I 

STRAP MK8715 
BAR 4 X}X a'-5 " 

32'-8 8 (10142) 
__ 3~1-~r (10 142] ~--- --------- -

- - - - -- - -----_ . 

i" 7 , 9 " 7 1 " I -7 10 " 

jI-4" 

2" 9 11 5" 
MK6704 

HOLE 2 it" 
MK 6702AND 

MK 8703 

BRACKET MK 8702 
BRACKET MK 8703 

If.. 16X-I X 1'- 6" 

------ -----
------ --~----

7 !oil 9 " 211 

I!.P5 I 1'-4" I 

---'>.,-_iO-,' "-JI [",." 
P5 

SIDE ELEVATION FRONT ELEVATION MK8702 
MK6703 OPPOSITE HAND 

ASSEMBLED VIEW 
GIN-POLE AND COLUMN BRACKETS 

MK 6700 
MK 8701 

5-i:1I loin 
I!. 2XtXI'--I"GI - ~I 2R>PI 

41L 9i x t X I '-3~"PI- _ ~LPIN Z2 

i 

GI-----" U".j 
COLUMN 

4 1_IIJ.u 4 2111 MK 6700 
END VIEW 

21!.~ PI 
BEAD WELD EDGES 

5~1I 7.l 11 7~". 1--I_------"-7.::'-~10'__" ___ __..L...'_7-"2..::."..I_~9'..::"_L_7~t[,".l__-----------3.7.::'-.!.':10C" ":'" _ _ ________ ----+-!-7 .. ~l ,;..j, ---,9~'~' ;..j1 ....!.::7-.;~' '..I' _---.:....7L=10~"---+___'7'-'~c."4------'--"---"5'--"k'---"-+4~"1 MK 870-'-

330 

CUT 4-l w1DE SLOTS IN 
BEAM END FORP4 PLATES 

THESE HOLES NEEDED ONLY WHEN 

USED AS OUTRIGGER 

BOTTOM FLANGE VIEW 

GIN POLE MK 8700 
GIN POLE MK 870 I 

ALL WELDS SHOWN TO BE r CONTINUOUS FILLET WELDS 
UNLESS OTHERWISE INDICATED 



BRIDGE CONSTRUCTION 

MAKE BRACING BY 
CUTTING 10 I 42 
ON t. WEB 

r,1 " . c::.--=l~ Q 

" " u 

gj 5f 

, " 5 -9~ 

4'-Sl ' . 1 5 ~· 

OUTRIGGER, 
STEEL SPANS 

o~ 

~ 

~ 
l£~f 

r2' STANDARD WEIGHT PIPE 
[U. __ j 0 
Lzj" .Isl 
1 

1" I • 6 4 • S2 

SLEEVES 

FABRICATION OF PARTS FOR 
STEEL GIN-POLE OUTRIGGER 
~ ________________ 6~'- ~~_' ________________ ~ 

[ - .,- --- - -- -
l~=:=~~ IHJ 

STRIP FLANGES 51.0" 0 1. 11 " 4" 

r 2 t ; HOLES 
-

'~ A.. \ 
I - ---- -- - ---- ----- - \ 

SHEET 230 
COMPANION SHEETS 

SHEET 
GENERAL NOTES 154 
SYMBOLS 155 
OUTRIGGER DETAILS 228 ,229 
BILL OF MATERIALS AND DETAILS 231 

OUTRIGGER BRACING MK 8707 
[

LENGTH OF COTTER PIN : 3" 

2 ,2" PL'~~7E,*X 7" DIAM3~,T~ER , MK PI7 
4 l 'f <DN 

3" I I 41- 9 " .1 I 

SECTION A-A PLATE PIO 
WELD ALL SIDES 

~t--1~.I-~PL~ATE PIO 12 , - , TlGH 
, ~ 12 -- - - -=--=--~:i==$~;E!-

T FIT 

T I" GRIND SHOULDER 
o ALL SIDES 1 ON WELD 

2" PIN Z4 

ROLLER RI 

STANDARD 6" PIPE 
LENGTH 1'-6 i" MK S3 

BEAM BI 12 

(BEAM B2 OPPOSITE HAND) 
10142)(6'-3" 

I ~O' , 
DIMENSIONS SYMMETRICAL ABOUT ~ - -"'------It OF OUTRIGGER LEG 

WELD EDGES OF 4f 5f' 1'- s.f " ~ PLATES PII 
DOUBLE PLATES !I""T --- - OF BEllM ANDr" ~1 ';,; 

OUTRIGGER ":1 ' . PIN Z2 

. ~ f- f- - HLATE PII " l "" -4.....l.L..-J 

2L::
,
;:::2 "'--..I--;~L.--+~ ?:~-:::_ 1=:-:::; ========= =====.':,:-:::' =='_ : "'::': _=_ ~1. 1 

2h" HOLE FOR PIN Z3 ~ FLANGE ONLY~. 2k" J 
, HOLE I,.... ~ ______________ :>!..6'-"·0'-.. ____________ ~ 

HOLES IN FAR 

ROLLER RI MUST BE INSERTED BEFORE 3'-0 "_+ 12 ' -1I~" MlS...-,8,,-,7:>!..08~ ________________ --I. _ __ .L"!oLll. __ --r"\ 

1----"2'-~ I'-"' F"'-.. '-=c _______ '9'-1 i" MK 8709 ____ :_1: ._~".22"_-.811:r ~ I BEAMS BI ARE WELDED IN PLACE 

NOTE : 
DETAILS BASED ON THE USE 

OF MATERIAL COMMON TO ALL 
FRAMED STEEL TOWERS . 10 C 15.3 .. ,,
MAY BE SUBSTITUTED FOR ~" 
B706 AND 8707 IF AVAllABLE.~~, 

, 

" BOLTS ~ X 4" M4 

~. ~. 
'~.~" 

. "" "'. 

OUTRIGGER YOKE MK 8706 

I' 

.. 
o 

BEAM B3 
10 I 42 )( 1'-4" 

2 '-7f' 

PLATE P6 

1 

PLATE 22l )( ~ )( 2'-7f BENT 

1-----,:2,-,'- 8!..2.t + ___________ 2""6 -6£ _ M K 87 I 0 .. _ 

12 165 x 19'- 0 ' MK 8708 _ ___ . 

12 I 65 )( 25'-0' MK 8709 " . _ __ _ 

1--________________ ~1~2~1~65 X~32~'·~0_· _~MK~8~7~10 

SUPPORTING BEAMS MK 8708. 8709,AND 8710 

12 

2 '- 7 ~" 

<:' 

/~, 

ouTRIGGER ~, 
ROD 

PIN Z2 
.' 4" RADIUS ".---- PLATE PI I 

WELD BOTH FACES 

PLATE P7 
PLATE 31)( ~ " X 2'- 7~" BENT 

MADE FROM 101.42 x 5"4" 

PIN Z3 

n 
SLEEVE S2 I Ii il "~WER 

-~ COLUMN 

CLAMP 8714 / 
SEE DETAIL 

END VIEW B-B 

331 



BRIDGE CONSTRUCTION 
GIN POLES AND OUTRIGGER, 
STEEL TOWERS AND SPANS 

FABRICATION OF SUSPENSION 
PARTS FOR OUTRIGGER BILL OF MATERIALS SHEET 231 

Bill OF M~TER I AlS FOR ONE OUTR I GGER CO NS I ST I NG OF 2 GIN POLES, 1 YOKE, 6 OUTR I GGER BR~CES, 
1 SUPPORTI NG BEAM, 2 SUPPORT I NG RODS, ij TEMPORARY STR~PS, 2 OPER~ T I NG STR~PS ij COLUMN 
BRACKETS .~ND 2 CLAMPS ' 

MATERIAL COMMON TO ERECTION OF ~NY STEEL TOilER OR STEEL STR INGER 
UN I T 

II NE ITEM DESCRIPTION STOCK NO MARK QUANTI TV 
51 ZE 

(I NCHES) lENGTH f~~,I,~~J, 
1 GIN POLE BEAM 8700 1 10 I ij2 32'-ll 7/ 8" B75 
2 DO 8701 1 10 I ij2 32'-8 78" lJ75 
3 RING ij6-6375.5 lJ VI ij 1 1/ 4 l' 8' 7 
4 I~ PIN ZI 4 2 0 ' -6" 5 
5 DO Z2 2 2 l ' -4 1/4" 15 
6 GUIDE 47-7844.05 Gl 4 2 X 1/2 1'-1- ij 

7 PLATE 47-7844.05 PI 8 93/ 4X1/2 1'-3 7/8" 22 
8 DO 47 78ij4.05 P2 4 8 X 1/ 2 l' -4" 18 
9 DO 47 784ij.0 5 P3 4 8 X 1/2 0' -10' 11 

10 DO 47 7844.05 pq 4 8 X 1/ 2 2' -2' 3D 
11 COLUM N BRACKET DO 47-7844 . 05 8702 2 16 X 1/2 l' -6' 41 
.2 DO 47-7844.07 .P5 2 8 X 3/ 4 0'-10 · 17 
lJ BOl T AND ONE NUT 43 2219.08 04 M4 2 7/ 8 4 " JI 5 

14 eo UMH BRACKET PLATE 47-78ijij.05 8703 2 16 X 1/2 l ' -6' 41 
5 00 47-7844.07 P5 2 8 X ' / 4 0' -10" 17 

16 BOLT AND ONE NUT 43 2219.08-04 "'4 2 7/8 ij" .JI 5 
7 TEHPOR~RY STRAP BAR ij7-.7844.05 8704 2 4 X 1/2 5'-0· '4 

18 DO 47-7844 . 05 8705 2 4 X 1/2 5' -0 ' 34 
19 BOLT AND ONE NUT 43 2325 . 07 02 B2 16 3/ ij 2" L!I 4 
20 DO 43 2325.07-16 B16 4 , / 4 16 " L!I 10 
2 OPERATING STRAP BAR 47-7844.07 . 8715 2 3/4 6 ' -5" 66 
22 BOLT ~ND ONE NUT 43-2219.08-04 M4 8 7/ 8 4 " I.JI 14 

23 DO 43-2'25.07-16 B16 2 ' / 4 16" III 5 

24 DO ., 2'25.07-14 B14 4 , 4 14 " IJl 9 
25 YOKE CH ANNEL (CUT I BEAN) 8706 2 10 I 42 5" -4 " 112 
26 BE<\N Bl 1 10 I 42 ~I _}. 168 
27 DO 62 1 10 I 42 5' -3" 153 
2B DO 6' 2 10 I 42 l' -q. 49 

'0 ~ PIN Zij 1 2" 2' -1' 22 
\n ROI . FR STANDARD PIPE ijij-62ij6.3-06 S, 1 6" l' - 6 1/2 " 29 , PLATE 47-784ij .05 P17 2 7' DIA X 1/2 

" DO 47 7844 .05 P6 1 22 1/2 X 112 2' -7 1 2' 100 

H DO 47 76ij4.05 P7 1 Jl X 1/2 2 ' 7 1/2" lJ8 
Jij DO 47 794ij.05 P8 ij 8 X 1/2 1'-U- 25 
l5 DO 47-78ij4.0' P9 4 9 3/ij X 1/2 0'-9 3/4 ' U 
36 DO 47-7B44 .05 Pl0 4 6 X 1/2 0' - 8 ' 7 

37 .El Pili Z4 1 2' 2' -I' 22 
38 BOl T AND ONE NUT 43 2219 . 08 04 144 16 7 8 ij " lJn 
39 BRACI NG TEE (SPLI T I-BEAN) 8707 6 10 I ij2 5' -9 " , ' .. 
40 BOl T ~ND ONE NUT 43-2219.08 04 144 2ij 7/ 8 4 ' 55 

• SUPPORTING BEAM PLATE 47 7B44. 0 5 Pll 10 18 X 1/2 l' -6 1/ 2" 47 
42 E PIN Z' 2 2' l ' -3" lJ 
43 SLEEVE STANDARD PIPE 4ij 6246.7-02 Sl 2 2' 0'-2 ,lIp 1 

44 DO 44 6246.7-02 S2 2 2' 0'-6 ' / 4' 2 
45 SUPPORT I NG ROD CLEVIS PlUE ij7 7844 . 05 Cl 4 41/ 2Xl/2 ' -6 " 19 

." SOUARE ROD II 2 3/ 4 C 5' -6 " 11 
47 TURNBUCKLE ST~IIDARD Tl 2 1 I / S " 0'-9 1/ 8' 3 

48 PIN 25 2 2 ' 0 '-5' 5 

49 CLAMP PLATE Q1 7B44. 0 5 8714 2 5 X 1/2 2' -6' 21 

'0 00 47-7844 . 05 P12 2 2 1/2 X 1/2 0'-3 1/ 2" 1 

'1 DO 47 7844.05 plJ 2 2 7/0 x: 1/2 0'-3 1/ 2' 2 
52 DO 47-7844.05 Plij 4 21/2X1/2 0' -8 1/2' 3 

53 DO 47 7844 . 05 P15 8 2 1/2 X 1/2 0'-2 7/8' 1 

54 DO 47 78ij4 . 05 P16 2 4 X 1/2 0'-63/ ij' 4 

" BOl T AND ONE NUT 43-2219.08-04 144 2 7 8 4 " S 

'6 DO ij3-2219.03 07 M7 4 7/8 7' 8 

'7 MI"NI ""nil" WASHER ij7 78ij4 .·04 P18 1'4 3 X '/8 1 

•• ELECTRODE WELD I NG 45 36ij6.2-7 3/16 40 

'9 COTT ER KEY (FOR PINS) 2ij 3/ 8 }' 

ADOI T 101lAl MUER I Al REQU I RED FOR ERECT I ON OF SINGLE TRACK RA I lll~Y STEEL TOWER ~ND STEEL STR ING ER 

PP RD REROD 87 40 20 
S PP RTiNG BEAM BEAM 48-2900 . 12-06 8708 12 I 65 19 ' -0" 12H 

~DDITIOtl~L MATERI~l REQUIRED FOR ERECTION OF SINGLE lANE HIGHWAY STEEL TOWER AtlD STEE L STR INGER 

SUPPORTI tlG ROD S U~RE ROD 8712 11' - 2" 21 

PPORT I NG BE~M BEAM lI8-2900 . 1M65 8709 25 ' -0" 1625 

ADOITION~l ~IATERIU REQUIRED FOR ERECTION OF DOUBLE lANE HIGHWAY STEEL TOWER AND STEE L STRItIGER 

SUPPORT I NG ROD S UARE ROD 871' 3/4 D 12 '-0 1 2" 2' 
~I BEAM 12 I 55 32'-0' 2075 

..lI TOTAL WE IGHT 
JJ EACH P III TO HAVE TWO COTTER KEYS (BI llED IN LI NE 59) 

332 

LI NE 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 

14 
15 
16 
17 
18 

9 
20 
21 
22 

" 2 4 
25 
26 
27 
28 
29 

..1L 
n 
'2 
JJ 
Jij 

J5 
J5 
37 .. 
«> 
ijO 
ijl 
42 
43 

44 
45 
46 
47 
4B 
49 
50 
51 
52 
5} 

54 
55 
56 
57 

58 
59 

It. 4 XtXO'-6 ~II 
PI6 4 

2 1_6" 

II!. 4!Xi!X21-6"CI 
PIN 2XO'-5" Z5 

TWO GOTTER PINS 

BOLT iX7" M7 

TOP PLAN 

r-II" 

'1 

J 
8" 11-3 11 

PLATE pa 
It. a XXX 1'-11" 

~[D 

LJ 
PLATE PI2 
It. 2rxtxo'-3;f" 

PLATE PI3 
It. 2txixOL3i" 

COMPANION SHEETS 

~----~It" UPSET THREAD DIAMETER 

GENERAL NOTES 
SYMBOLS 
OUTRIGGER DETAILS 

SHEET 
.1 54 
155 

22B TO 230 
LOOP ROD LI 

~~~~~~-m 
1 \~,~~] 

MK8711 

MKB712 
MKB71~ 

IB'-li" 
191_0:!:" 

2 II sf II 2~" 

N 

. ~ -1<11 

'" 
-10 ~ (\I 

PLATE P9 
f!. 9!xtXOI-9ill 

21" 3" 3" 

I" 1 1 '1 = 

~{[U=l~ 
I 8}" .1 
PLATE PI4 
It. 2txtxo'-sk" 

41-7" 

MKB71 1 
MK8712 
MK8713 

It.PI6~ 

1I!.2ixtXO'-31" PI3~ 7'11 
TWO WASHERS PI8 

It. 5XtX2'-6" MK8714 
COLUMN FL~.~.:3. .. 

'- -- I;o:l.'-"+-m--+-

1t.2-kxixo'-3:k" PI2 
REAR FLANGE OF 
SUPPORTING BEAM 2'-6" 

CLAMP MK 8714 

6 1U 

TIGHTEN BOLT M7 TO CLAMP 
SUPPORTING BEAM TO COLUMN 
FLANGE 

~H 
2.1-Olall 

eli 
PLATE PIO 
£. 6Xt-X 0'-8" 

PLATE PI5 
It. 2jJx;kxo'-2i" 

PLATE PII 

{~ 
1 6£" .1 

PLATE PI6 
It. 4X*XO'-6*" 

ALL WELDS SHOWN TO BE f' CONTINUOUS 
WELDS UNLESS OTHERWISE NOTED 

1 
2'-6" .1 

PLATE MK 8714 
It. 5xtX2'-6" 

PLATE PI7 
It. 7X~XO':"711 



BRIDGE CONSTRUCTION 
TIMBER DERRICK, 
TIMBER TOWERS GUY DERRICK AND RIGGING, GENERAL VIEWS SHEET 232 

BOOM HEAD 

t"OVAL THIMBLE MK 24 

t"WIRE-ROPE CLIPS MK23 

ASSEMBLED VIEW IN ERECTION 

8" SINGLE STEEL BLOCK WITH HOOK AND BECKET MK 26 

BOOM 9ix six 10'- 0" MK 263 

t"WIRE ROPE 6XI9Xloo~0" MKI8-- _____ 
HIGH-GRADE PLOW STEEL 

BOLTS ,zXI2"BI2 

i "WIRE ROPE 6XI9X250'-O" MKI 

HIGH-GRADE PLOW STEEL 

B"BLOCK MK 26 

2 SPLICE I!.S st X,rX 2 ~3' PI! 

BOOM 9!X9t X20'-0" MK26B 

r --

SIDE ELEVATION OF DERRICK 

6,OOO=POUND PICKUP CAPACITY 

MAST STEP AND GUY CAP 

f" SHACKLE WITH 
SCREW PIN MK 20 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
GUY DERRICK 

"------'~GUY LINES 14,000 POUND PULL EACH 

t"WIRE ROPE 6XI9X40~O' MKI7 

HIGH-GRADE PLOW STEEL 

MAST 9tX9tX20~0" MK26B 

<D 

j;) MAST SEAT 

MAST STEP 

2 FOOT BLOCKS IOXIOX2~0" MK400 

.~ FOOT BL:::~;~:;'-O. MK42~ _ - f 

t "WIRE-ROPE CLIPS MK 21 

t"OVAL THIMBLE MK22:---~ 

t "SHACKLE WITH SCREW 
PIN MK20 

SHEET 

154 
155 

233,234 

333 



BRIDGE CONSTRUCTION 
TIMBER DERRICK, TIMBER 
TOWERS AND STEEL SPANS 

DERRICK MAST AND BOOM USED AS GIN POLES FOR SPAN 
ERECTION, DERRICK CONSTRUCTION DETAILS BILL OF MATERIALS SHEET 233 

COMPANION SHEETS 

MAST GIN POLE A SUPPORT LINE B 

TIMBER 
TOWER 

TABLE OF STRESSES 
CLASS 50 - SINGLE LANE AND DOUBLE LANE 

MAX STRESS MAX STRESS MAX TOTAL GUY LINE 
SPAN PULL LINE SUPPORT STRESSES -B-=45° 

A LINE B GUY L INES A GUY LINES B 
UP TO 60' 5980 1500 4720 1810 

70' 8775 2440 6790 3040 
80' 11400 3850 10240 4870 
90' 17840 5920 16270 7600 

CLASS 25- DOUBLE LANE 

UP TO 60' 4120 1030 3250 1250 
70 ' 6320 1760 4890 2190 
80' 7830 2640 7030 3350 
90' 10240 3400 9340 4360 

RAILROAD-E45 

UP T040' 5380 3140 3400 3140 
45' 7820 5120 5330 5320 
50' 6740 1410 4170 1510 

SPANS UP TO 30' CAN BE ERECTED BY DERRICK 

GROUND 
ANCHORAGE 

MAX SNUB 
LINE PULL 

HORIZONTAL 
3475 
4610 
6460 

!ill~~ 

2390 
3320 
4440 
5260 

3330 
4740 
3440 

TIMBER GUY DERRICK MAST AND BOOM USED AS GIN 
POLES FOR LAUNCHING STEEL STRINGERS 

MAST STEP 

SHACKLE i" 
MK 20 

OVAL THIMBLE ~" 
MK 22 

CLlPi " MK 21 

GUY WIRE ROPE}" MKI7 - - --"11lI. 

GUY CONNECTION AT MAST HEAD 

ANCHOR BOLT ~X 12" BI2 * HOLES 
It" RADIUS 

r--______ --'4"-'-~ _____ --1 

FOOT BLOCK AND OUTRIGGER 

334 

-IN 
N 

-IN 
N 

FIVE IOXIOX20'-0" MINIMUM 
ON LONG <t OR EQUIVALENT 
STRENGTH IN STRINGERS 

FOOT BLOCK 
10XIOX 2'-0" MK 400 

FOOT BLOCK 
lOX IOX4 '-0" MK426 

N 

~ -I-
on 

N 

BOOM SWING PLATE 
MK PI2 

1:'" 4-t1l 47" 6" 4Y~ 4j.1I I" ' 
~, I , 

BOOM SPLICE PLATE 
MK PII 

BILL OF MATERIALS FOR ONE DE RR I CK 

II 1'1£ O€SCR I P T ION STOCK NO 

I MAS T S TE~ A"I) GU Y CftP ~7-7i34L1 . 07 

2 DO " 7 7t3!111 .0:> 

3 MAS r HEAD AN D S€AT DW PLATE 117- 78Ll4. 07 

" MAST HEA D AND SEAT S l ~::: PLAT:: 117- 131111 , OJ 

5 B:JQM IIEAD S IDE PLAfE ~7-7S". O} 

6 eOOM- SEAT S I DE ~LAfE Lll-7~PtlLO' 

7 ~IA ST WASHER ~7-7S~~. O} 

i"ASf IlEAD AND SEAT SIDE PLATE AND 
B ElXI++IE~D SIDE AND END PLArE ~7-7S~~ . 0} 

9 Boo>l- SeAr S I DE AND E~D PLAfE ~7-7a~~ . 0} 

0 MAST SEA r AND HEAD BRACE PLA rE ~7-7S~~ . OJ 

II 8001< SP LI CE PLATE ~7-7S~~.03 

12 SI.lOI~ SWI!IG PLATE J.l7-1641.1.0Ll 

IJ PIN CO LD ROLLED S rEEL ~5 6J75.5-15 

I" "AS f Plvcr PIN OJLD ~LLED ., fEEL ~6-6J75 . 5-1 5 

15 ripE SPRE~DER ROOI~- SEA f "~-62~6 . 7-02 

16 PIPE-SLEEVE II£~D P II~S 411-62116.7-02 

17 COTTO? PI~ 

MACHIN e aoLT WITH SQUARE 
IS NUT AND TWO WASHERS ij}-2325, 0 7-12' 

19 DO ij}-Z325 .0 7-2 

20 DO "J-2325,07-32 

21 DO ~J 2J25.06- 12 

22 SHACKLE 12 ~372 .5-07 

BLOCK, S I NGlE, STEEL, wiTH 
2) HOOK ANi) "ECKE r 19- 3155 . 05-08 

l 4 DO 19-J267.05-D~ 

25 WIRE-RQ? ( GUY 22-~J21. ~-D7 

26 \oil RE-ROPE eOCM LI HE 22-~321 . ~-05 

27 W I RE-ROP~ LOAD 1I NE: 22-4J21.4- 05 

28 MJ\NIL l A- ROPE 3.X)01 9-IING LlN~ 2 1-7555 . J-05 

29 fiANO wi HOi SINGLE ORU" 66- 9~50.05· 

30 THIM8LE OVAL GA LVAN I ZED 12-6587.5-07 

I DO 12- 6587.5-05 

J2 CLIP WI RE-ROPE GA LVIlNIZED "2-J544. 5-08 

3J 00 ~2-J5"" . 5-05 

3~ ELECTROOE WELD I NG "6 J772 . 2-7 

35 800M }9-6620.1-1 

36 DO J96620.1-2 

J7 MAST }9-6620 . 1-Z 

38 BLOCK WI HCH CONN ECTOR J9-J)~0. 1 

39 FOOT BLOCK J9-6620 . I 

~O DO }9-6620 .1 

~ TOTAL WEIGHT 

MARK 

PI 

P2 

P} 

~" 
P5 

p6 

P7 

P8 

~9 

PIO 

Pll 

P 12 

IJ 

I" 

15 

29 

16 

BI2 

B2D 

BJ2 

CI2 

20 

26 

25 

17 

18 

19 

27 

28 

22 

2" 
2 1 

2J 

26J 

268 

Z6S 

310 

~OO 

~26 

GENERAL NOTES 
SYMBOLS 
TIMBER DERRICK 

UN I r 
S I ZE 

LENGT H WEIGHr 
(I NCHES) (POUNDS) 

Jl1I X 11-9- 011\ 72 

lt 2 '( 0'-9" DI.o. 6 

9 VZ < J/ " 0'-9 I/Z" IS 

9 II Z Y II" I'-S 1/"" 12 

91/2X I / ~ l' -10 · 19 

9 l , Z \ I I ~ l'-IP 10 

va X O'-iI" DI'\ I 

91/2XI/~ J'-9 I/Z" 6 

9 X I /~ 0'-9 V2" 6 

} x I I ~ 0'-9 1/2" 2 

9 1/ 2X I/ ~ z' - }" IS 

J x J/ 8 I' - 6" 6 

I 1/2 " DIA I' -I " II 

I 1/2" 0 I~ 0' -4· ~ 

2 " SfI\ II O·'l.RO 0' - 9" 3 

2" STANDARD 0' -11- 1 

3/S ~ J" ..2J I 

.-lJ 
jj ~ 12 " 59 

J/" 20 • I~ 18 

J/ ~ J2" I~ J6 

5/8 12 " ~ 10 

3/ ~ ~ 18 

B 

" 
J/" ~O' -0" J6 

l /2 100'-0" 40 

1/2 250'-0 · 100 

1/ 2 JO' -0 " 2 

5 TON 110 

J/" ....!J J 

1/2 

7 /S ..JI '2 

1/2 ~ J 

J / 15 .lI 7 

9 112 x 9 112 10' -0" J I J 

9 112 x 9 1/ 2 20' -0 " 625 

9 112 x 9 1/2 20 t -0 " 625 

~ X 10 2' -0" 25 

10 x 10 2' -0" 62 

10 x 10 ,,'-0· 12" 

QUANT ITY 

2 

Z 

2 

" 
2 

Z 

2 

7 

} 

2 

2 

I 

~ 

2 

1 

6 

10 

28 

6 

8 

S 

B 

4 

~ 

4 

1 

I 

2 

2 

8 

2 

2~ 

6 

I 

I 

I 

• 
2 

Z 

Fe~, 

S3 

167 

167 

27 

JJ 

'7 

SHEET 
154 
155 

232,233 



BRIDGE CONSTRUCTION 
TIMBER DERRICK, 
TIMBER TOWERS 

TIMBER DERRICK DETAILS, FABRICATION OF STEEL 
PARTS FOR SHEET 234 

-

MK 15 

MK29 

INCH CONNECTOR 
BLOCK 4 X 10 X 2eO" 

MK 30B 

~·HOLES FOR 
!X'2" aOLT CI2 

WINCH ATTACHMENT DETAIL 

- -
1---- -

0'-911 

_~2,067" 

~ 
4f 

SEPARATORS 
2" DIA STANDARD STEEL PIPE 

-+ 
II" 
I 

TWO HOLES 
&" DRILL 

~----

11" 

I!. I" 

~~-e 
~" " " 

PIN MADE OF COLD 
d-4" ROLLED STEEL 

MAST PIVOT PIN MK 14 
2" DIA X 0'-4" 

1 : 

I" 

SEAT PIN MK 13 

2i" DRILL~-+-o. __ 
ONE HOLE 

HOLETt"DIA 

2" DIA X 1'_1" 

5" 2'11 

in ~"" 
.... _ .... +--'-<1> 

HOLES 
-mil DIA 

2*'DRILl; 
TWO HOLES 

3"RAD 

==i=>=4 
MAST STEP AND 

GUY CAP P2 
It i X o'-a" DIA 

FOUR Ji" HOLES 

I~"DIA 

~i!;i ===$' I 1 ===*1' i ~ 
MAST STEP AND GUY CAP PI 

It % X 1'_9" DIA 

r-

~~ 
... ., 

9t" 

~' TAPERED 2f HOLE 
SEE SECTION B-B I-

COMPANION SHEETS 

ALL WELDS SHOWN ARE f FILLET 
UNLESS OTHERWISE NOTED 

GENERAL NOTES 
SYMBOLS 
TIMBER DERRICK 

)",,":>--7'-- - SEPARATORS MK 29 -----L-----o-i 
'SPOT WELD TO SIDE PLATES 

TOP VIEW WITHOUT GUY CAP 

It 9+ X f XO'- 9-}" pa 

PIN MKI3--
END VIEW 

~--BOLT! X12"B12 - - ---1 
-1----10---'-

It P5 
MAST HEAD 

BOOM MK 268 

BOOM HEAD 

ItP6-~-7" 
/ ---,,---It P 4 

9+ xix O'-9-t"P8 

~ 9XtXO'-9t"P9 !--"-''-=-IL_ BOLT t X 12 B 12 

It. 9txixO'-9t"P3 

4" *~~~~~:;:p......-It PI 

SHEET 
154 
155 

232,233 

df
2i" 

=-1.-

====4 

SEAT PIN MK 13 

COTTERFX3 MK 16 

1t3X.tXO~9fp 10-
It P2 '* FILLET WELD ALL AROUND 
WASHER P7 

I ;;'It MAST WASHER P7 

PIN MK 14 
COTTER MK 16 - I 

MAST SEAT ----® , I 

MAST END PLATE P3 
~ 9~xi X 0'-9f 

:,.. 
N 

HOLE ~"DIA 

~ k X 0'-4' DIA 

too RADIUS 

HOLE 2i" DIA 

SECTION A-A 

MAST-HEAD AND SEAT SIDE PLATE P4 
e. 9t x*x 1'_ 6f 

BOOM-HEAD SIDE PLATE P5 
It 9~X*X 1'-10" 

BOOM~SEAT SIDE PLATE P6 
It 9txix 1'-4" SECTION B- B 

MAST AND BOOM ELEVATION 

920303 0 - 50 - 43 

335 



ADAPTATIONS TO 
PREFABRICATED SPANS 

12'-4" ROAOWAY 

3'-4" 3'-4" 3'-4" 

Ii ,. 

TIMBER TOWERS, 
30-FOOT HIGHWAY SPAN 

4 CORBELS 8XI2X5'-0" MK 452 
I FILLER 2X 12X5'-0" MK 456 

ROADWAY CENTERLINE ---H2 CORBELS 8XI2 X 5'-0" MK 452 
IL l CORBEL 6XI2X5'-0" MK 312 

SECTION X-X 

BLOCKING ON CLASS 50 SINGLE-LANE TOWER FOR 
30-FOOT I-BEAM SPAN (1943 DESIGN, TM 5-285) SHEET 235 

COMPANION SHEETS 

SHEET 

12'-6" ROADWAY ~ 
41-4" 4'-411 4 1-401 

I+-----'~_--+_-'---. -2- -+-----
GENERAL NOTES 154 
SYMBOLS 155 
ADAPTATIONS 236 , . 
ADAPTATIONS 237 
TIMBER TOWERS 10 
TIMBER TOWERS BILL OF MATERIALS I I 
STEEL SPANS 4 
STEEL SPANS BILL OF MATERIALS 5 
STEEL SPANS 6 
SHIMS 178 

2 CORBELS 8XI2X5'-0" MK 452 
I CORBEL 6XI2X5'-0" MK 312 

SECTION y-y 

ER LINE OF BEARING 30' SPAN 15' CLASS 50 SINGLE-LANE 
HIGHWAY SPAN \ 

LONGITUDINAL SECTION THROUGH TOWER 

BILL OF MATERIAL FOR EXTRA HARDWARE AND LUMBER AT ONE TOWER 

UNIT 
LINE DESCRIPTION STOCK NUMBER MAR K SIZE LENGTH WEI GHT QUANTln FBM 

(iNCHES) (POUNDS) 
I CORBEL 39-6616 .12 452 8X 12 5" 0" 150 24 960 

2 DO 39-3360.12 312 6X 12 5"0" 110 4 120 

3 FILLER 39-3228.12 456 2X 12 5"0" 40 4 40 ASSEMBLED VIEW 
4 BLOCKING 39-3340.12 176 3~X12 I 6!.. 0" 2 40 2 128 

5 BEARING PLATE 47-7844.08 PI 12xi I" 3" 45 8 

6 DR IFT BOLT 43-1636.07-2 020 ~ 20" ]J B5 32 

7 MACHINE BOLT WITH SQUARE 

NUT AND TWO WASHERS 43 232 5 07 16 BI6 ~- 16" ]J 41 16 

B DO 43-2325 .07-2 820 t 20" ]J 50 16 

9 DO 43-2325 . 1 24 E24 I 24" jJ 52 B 

10 DO 43-2325.1-36 J 036 I 36 ,lI73 8 -_ .. .!J TOTAL WEIGHT 

336 



RAILWAY 
E-45 

CEN ER LINE OF 
PIER A 0 ~?AD~~ 

41-0n 

SECTION B-B 

PIERS AND ABUTMENTS, 
30-FOOT HIGHWAY SPAN 

CAP BEAMS 

TOP OF ROADWAY 

41-0" 

SECTION A-A 

FOR DETAILS OF CLASS 50 SINGLE-LANE SIX- PILE PIER, SEE SHEET 32 

STEEL PILE PIER 

PILE AND CONCRETE ABUTMENTS, 
30-FOOT HIGHWAY SPAN SHEET 236 

r ~ --, 
I 
I 

~ 
~ 

2~ _ 

oLg-

I 
I 

~ 
:::C 

6" 
~ 

5" ..;;... 

~ . A 

TOP OF ROADWAY 

~ 
W~V,f~~~(~ 

30' 1- BEAM SPAN 
.:;>-- ;., 

G 
I 

I 3" ___ 2 BOLTS i X 14" -
..!.,;' EACH STRINGER CII 

?,: 
TOP OF CAp J 

~ -CAP 10 X 10 

SECTION C- C 

COMPANION SHEETS 
TIMBER GRILLAGE ABUTMENT 
TIMBER PILE PIER 
STEEL PILE PIER 
GENERAL NOTES 
ADAPTATIONS 
SYMBOLS 

GENTER LINE 

TOP OF ROADWAY ---. .@. 
I I~ 
1- --- r -, -

T -i I- - ---

I 
1 I 
I I I 
I 1 

-

1 
- --- - - ---

i I ~ i! ~~ 
CAP lOX 10-I-O-;:-~- I -1-~-----1 r I' -~- -I ------r- ----

I I 0 '-6" . 
: Ii 

I I I t 1 
..... 1 

~---: 
I 

T" . , ----
1'-8" 1 i 3 1 -4" i : I 1 

i I ! I I • 1 

+t~ ~j_l -- -
I I I 1 I 

A_ I 
I 4' v 

~2~'~-8~·--~.~I-·--~~C_3~'_-~4'_'----~.1 

©--- HALF TRANSVERSE SECTION 

FOR DETAILS AND DIMENSIONS NOT SHOWN, SEE GLASS 50 SINGLE-LANE ABUTMENT SHEET 23 

TIMBER GRILLAGE ABUTMENT 

;:2 BOLTS lXI6',: . .....BOL S IXI8" -? 

SYMMETRICAL 
CENTER LINE 

ABOUr--
TOP OF ROADWAY 

" '~H STRI~O"' =-
:, ,: 2 CORBELS 8X 12 X 5'-0" -i~==:tLW~:.J.... ____ l:,~~r~~~~~ 

O'_ IOII_fxh~W_j2~':::-4~'~' _~--¥.~ PIER HEIGHT 

~~----,-4' --,,-0" ----;::ttilLZbf'~-IO~" CAP 12 X 12-1~=2 '=-2'::::;:T==l=::tJ
i 

:::::r=4' _=Jr.4. '=' . =====;:Fh~. -r--l 

SECTION 0-0 ~ 
FOR DETAILS OF CLASS 50 SINGLE-LANE 8-PILE PIER/SEE SHEET 30 

HALF TRANSVERSE SECTION 

TIMBER PILE PIER 

SlEET 

24 
30 
32 

154 
235,237 

155 

337 



ADAPTATIONS TO 
PREFABRICATED SPANS 

PILE AND CONCRETE ABUTMENTS, 
30-FOOT HIGHWAY SPAN 

DIMENSIONS FOR 30-FOOT I-BEAM SPAN 
(1943 DESIGN, TM 5-285) 

;'0' SPAN i SYMMETRICAL ABOUT CENTERILINE 

COMPANION SHEETS 
GENERAL NOTES 
SYMBOLS 
ADAPTATIONS 

. J .. . 

d . 

. ~ . 

,f. 

. . 0 
;[ . , 

• i> 

6 . 
• J 

.J t> .. 

J . 

J 
J 
P . 

·· A . . f1 
A 

.I. A 

I" GROUT 

.J 
J . 

SECTION ON CENTERLI NE 

i X24" 

GRADE 

CONCRETE ABUTMENT 
TIMBER PILE ABUTMENT 
STEEL PILE ABUTMENT 

FOR DETAILS OF CLASS 50 SINGLE-LANE ABUTMENTJ SEE SHEET 27 

, , , , , , 
: -- ' --<--Y 

30'SPAN 

GRADE 

~ SYMMETRICAL ABOUT CENTERI1.INE 

I 
"'" i , , I , 

! 
~I<o 

f 

Cl> , 
C\I 

.a. ~ .&Ir. .&II. 

I " 
, I 

);! :, , 
Ii I , 

" I 
" 

I II 
, 

I " :: " I I " I: , , 

1 4L?' / ~ ~:II , 
\ 

, 
I I 
I 

I 
' , LBOLTS I I 
, I ~ X 16" 

Ii I: ill ! I' ll . 

T I I , 

21-6" 

~ , , , 

, 
I I , 

I , , 
I , , 
I: 
Ii 

GRADE ---, 

' ~ 

SECTION ON CENTERLINE 

ABU-MENT,SEE SHEEl 2~ AND 24 FOR DETAILS OF CLASS 50 SINGLE-LANE 

TIMBER PILE ABUTMENT 

338 

CONCRETE ABUTMENT 

1111-
I I-
III 

, 

I -

! 
I . 

;[1 -I:! !i l 

I!I i: _ 
I 

I , 
ii' 

'I i 
illr--

I , 
i , , , , , 
l_, -r_-'-.I 

: 11-0" 

.30' SPAN 

I i 1~ ;// A\, ."'"v.. 

<t. SYMMETRICAL ABOU~ERll.INE 

j , 
I 

, I I , 
I , , - r--

r---- I -
I 

Cl> , 
f-- -I.OiilI. N ..s. -= 

~r ~IB0LTS 
..... ""':'" ill: I It, ~f.-W" i : ~ X 4" 

rr-n 1 "TTl 
'I I , :i I 

I-- I 'I , 
I " ' I 'I I I I' I 

, " I i I' I , I, I , , , r-- I " , , II I 
I " , GRADE t 

, " , , I I , 
I I, I 'I I 

"1 I 11-8 11 J. 
I I, I 

I :' 3 1
- 4" I II , 

I I II 

FOR DETAILS OF CLASS 50 SINGLE-LANE AclUUTTMMEENTJSEE SHEET 25 AND 26 

STEEL PILE ABUTMENT @---

SHEET 237 

SHEET 
154 
155 

235,236 
27 

23,24 
25,26 

T:IT r--

f--

f--

r--

'I 
II r--
II 
:1 

" 

r--
,I 

, ,I r-, 
" 

I , ,I , , ,I 



ADAPTATIONS TO 
PREFABRICATED SPANS 

TIMBER TOWERS, 
60-FOOT HIGHWAY SPAN 

BLOCKING ON CLASS 50 SINGLE-LANE TOWER FOR 
60-FOOT I-BEAM SPAN (1943 DESIGN, TM 5-285) SHEET 238 

1- II 12 ' -6" ROADWAY 

2 CORBEL BLOCKS ___ ~~~~~~~~::~~~~~~~:r~=:r 
8XI2X5'-0"MK452 III 10 

I' 

:~~~~4~'~-~4~"~~~~4~'-~4~"~~~~4~'-~4~"~~ 2 CORBEL BLOCKS 8XI2X5'-0"MK45 --------,...-

I CORBEL BLOCK 6XI2X5'-0" M F~..===+=+-I---E:;:=::~~ c:> 
4CORBEL BLOCKS 8XI2X5'-0 

I CORBEL BLOCK 6X 12X5'-0" MK 31 ~ 

4 CORBEL BLOCKS 8XI2X5'-0" MK 452-~~~,--t'tLt-----IF-------'T f 
MK 452 

FILLER 2X 12X5'-0"---;njfm~m .--L-__ --lI...,F.--ILLER 2 X 12X5'-0" MK 4~~5:6====~~~:$~~~~===~~~==:::~~r---i,N~ 
MK 456 

BOLT IX30" E 30-E=~t.n::~===::ni-/-:",--_+...rr-__ ";""" __ .-b" f----' 

4WXI2XI6' -0"MK216- ~ 
f----,-,- 0 

8X 12 X 16'- 0" MK 246------~ ~ 
BOLT I X36" E 36---------f=:::;:::,.lI:::..~~LL..lLf"--4~ .L-~~~~--.l:.j~J..I:....~ I---.~",+ 

I DRIFT BOLT lx20"D2 
EACH END OF OUTER 
CORBELS 

~ BEARING---j~ 3" 
60' SPAN Ir'~jI , 

"'I 

60' I-BEAM ~ 

SECTION X-X 

16'-10· 

15-1'"00T STANDARD SPAN 

SPAN .i 
""-BEARING PLATE 

12 X ix 1'-3" MK PI lie II . e . 
BI6 

~JII'-1'~~ I'--BOLT iX28" B28 
BOLT iX16" 

j! i 
11'1-8" 1;>'-8" 

I! 
4'-0" 11'-10" 

I ! 
'-4 

~ 

III 

r:. 
No 

0 
J 

cb-

10.1 I DRIFT BOLT IX20" D20----~ 
1: EACH ENO OF OUTER CORBELS 
a:: . 

~I 

j 6O'SPAN 

~60' I-BEAM 
SPAN 1--3' -6i" 

..1 

lie, . ~ e: I~ 
~ 1'-1'! 13" P; 

l-

I 1: 

~ 
! 

Q 
w 

H: 2'-6"J-6 J 1: -a:: 
i 41-0" 10.1 

~ 
I I 0 

I-

4- 4>-

LONGITUDINAL SECTION THROUGH TOWER 

BILL OF MATERIALS FOR EXTRf 'iARDWARE AND LUMBER AT ONE TOWER 

LINE DEseRI PTION STOCK NUMBER 

I CORBEL 39-6616.120 -
2 00 39- 3360. 120-
3 FILLER 39- 3228.120-
4 BLOCKING 39- 6616. 120-

5 DO 39- 3360.120-160 

6 BEARING PLATE "'7-7844. oao. 700 
1 DRIFT BOLT 43- 1636.070 - 200 

8 MACHINE BOLT WITH SQUARE 
f-- . 

NUT AND TWO WASHERS 

9 DO 

10 DO 

II DO 

,!JTO BE CUT FROM 6X 12 XI6'-0" 

~ TOTAL WEIGHT 

43- 2325.070- 160 

43- 2325.070- 160 

43-2325.070-160 

43-2325.070-160 

MARK 

452 

312 

456 

246 

216 
PI 

020 

BI6 

B26 

E24 
E36 

SIZE UNIT 
INCHES LENGTH WEIGHT QUANTIn 

POUNDS 

8 XI2 51-0" 150 24 

6 XI2 5 1- all 110 4 

2 X 12 51-0" 40 4 

8X 12 16'-0" 480 2 

~41x12 16'- 0" 360 2 
12 X8 . 11-3" 45 6 

i 20" I!J 65 32 

i 16" I!) 41 16 

i 28" 31 64 16 

I 2411 ~ 52 6 
I 36" ~ 13 6 

FBM 

960 

120 

40 

256 

192 

SECTION y-y 

IS' CLASS 50 SIN"Llc--
LANE HIGHWAY SPAN 

.. 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
ADAPTATIONS 
ADAPTATIONS 
TIMBER TOWERS 
TIMBER TOWERS, BILL OF MATERIALS 
STEEL SPANS 
STEEL ~, BILL OF MATERIALS 
STEEL SPANS 

SHEET 

154 
155 
239 
240 

10 
II 
4 
5 
6 

DIAPHRAGMS. CURBS AND 
HANDRAILS NOT SHOWN 

ASSEMBLED VIEW 
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ADAPTATIONS TO 
PREFABRICATED SPANS 

PIERS AND ABUTMENTS, 
60-FOOT HIGHWAY SPAN 

1111 60' SPAN 

4 1 -0" 
TOP OF ROADWAY~ 

1 50' I-BEAM SPAN 

I. 

~L. BOLTS t X 14" r----+-----I----1~-CENTER PILES OF PIER 

I CE TER LINE OF 
J:-~~R ~D R9ADW~4Y~~- -1IoE5:~---===>- CAP BE AMS 

OlTS tX 5" ~'>·V'''VP"""''\.-r'' ''A'Pr- lOX 10 

~ ,. 
1 

SECTION C-C 

SECTION B- B 

60' I-BEAM S 

SECTION A-A 

FOR DETAILS OF CLASS 50 SINGLE-lANE SIX-PILE PIER~ SEE SHEET 32 SECTION D-D 

DIMENSIONS FOR 60-FOOT I-BEAM SPAN 
(1943 DESIGN, TM 5-285) SHEET 239 

\ 

TOP OF 

l 

COMPANION SHEETS 
TIMBER GRILLAGE ABUTMENT 
TIMBER PILE PIER 
STEEL PILE PIER 

ADAPTATIONS 
METRICAL ABOU SYMBOLS JT~t GENERAL NOTES 

CENTERLI NE I?/l 
~ P OF ROADWAY Je1. 

I] 
t-f l -- ~r-= --

I 

I 0' -6 "--HJ - IIII-HI-+-
I- ,--+----H ~I- -+------~-

- - _-.J ~+-1_1 ____ --1 ~ ~ ___ Jf--I---t-------i 
/ I I I I ,I I 

CAP lOX 10 --./t--I'-_ .. A-, .. -.!!.,j.,v.!inr+
1 

j-n--,'I"-_.-Ll-.. .,i!,.Jj..,ll,.-,..I1 :-+-+ I:.-----l 

SHEET 

24 
30 
32 

154 
238,240 

155 

A:I A In-1T'I----J-~-Iv__A 
2'-S" I 3'-4-" '!" --v---

I--I-=--'!---.j---+ b----"----'l~-HA-lF--'~RANSVER~E ~CTlor,; 

FOR DETAILS OF CLASS 50 SINGLE-lANE ABUTMENT~ SEE SHEET 24 

TIMBER GRILLAGE ABUTMENT 

LSYMMETRICAL ABOUT@--I CENTERLINE I 
TOP OF 

HALF TRANSVERSE SECTION 

STEEL PILE PI ER 
FOR DETAILS OF CLASS 50 SINGLE-LANE 

S-PILE PIER~SEE SHEET 30 

TIMBER PILE PIER 
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ADAPTATIONS TO 
PREFABRICATED SPANS 

I!.... 0" ~O' .sPAN 

~ II 
160'I-BEAM SPAN I :: f\ 1 

3" ~ :9" 3" 

, 
;., 

-I 

~ - 2 BOLTS i X 16" '/ 
EACH STRINGER 

\ 

~ 
CAP 12 X 12 

'-- iGRADE 

I ///1//// 
I I 

I I 
l.A:"'Y 

SECTION ON CENTERLINE 

T OP OF ;.,." 

PILE AND CONCRETE ABUTMENTS, 
60-FOOT HIGHWAY SPAN 

, 

DIMENSIONS FOR 60-FOOT I-BEAM SPAN 
(1943 DESIGN, TM 5-285) SHEET 240 

\I (;0 'SPAN 
,TOP OF ROADWAY 

t SYMMETRICAL ABOUT CENTERLINE 

~ 
COMPANION SHEETS 

SHEET 

23,24 
25,26 

27 

154 
155 

• . , -6 
1\\l1f3l 

• • 
• . 

1'-0' 1'-0" 60' I-BEAM SPAN 

A' II . 1'--2" V2 ANCHOR BOLTS fX 24" .. -
~ EACH STRINGER 

..; ! -. -If , -,., 

I ...- - ...-
TIMBER ABUTMENTS FOR STEEL SPANS 
STEEL PILE ABUTMENTS FOR STEEL SPANS 
CONCRETE ABUTMENTS FOR STEEL SPANS 

GENERAL NOTES 
SYMBOLS 
ADAPTATIONS 238,239 

BEARING PLATE .:"~ ~ ~ I!! ~ 
1 s· • 

-, . . ~ . I~' 1"-1" GROUT 
1-2" I '.·' 

II . ~ . . 
I: . . .. • .' , £ . ~ j 

• ~ 
. , A 

P-
.. : " IA . , d 

~ , 
A ~ .. n , . A ~ 

, . . . ., . . , 
~ 

-' • • • - 4 , ' , ' -j - . .. . .1-' .. • A " 
, 

- J • '. 
. . • .. ' - -. 

4 

SECTION ON CENTERLINE 

I--SYMMETRICAL ABOUT CENTERLINE 

r TOP OF ROADWAY 

X 
I -- .... - "'""" 

IIIIIIII Wi. .. IIiio 
3" ;. , 3" 1. I , 

~"i 
, , :113" , , , 1 , , 

1'- 8" 13'-4" 
., 

I I 
, 

I I I 

L .... ~ L .. ' :....., 

2'- 8" 3'- 4" 

I: .. 
.. :: lI! '\..BOLTS PROJECT 5" ': 

" :I: : ' 3" 3 " " 
m ': " 111 

H ,11 ll: " 
" n: 3" 3 " " 

~ If cjll I' , 11-8" 3' - 4" _-GADE 

- --

, 

FOR DETAILS OF CLASS 50 SINGLE-LANE ABUTMENT, SEE SHEET 27 

CONCRETE ABUTMENT 

"-2" COO' .sPAN 

--
--
--

f\~. 
~ ~ 

~ : 60' I-BEAM 
~ SPAN 

['.. : CO , 
f::: I ;., 

~ 5" i9" 13' 

-
I -

-- r GRA 

, , 1///// 
I I , 

I 
l .... f'..'"j 

DE 

~ 
, 
.~ 

t;:: '-2 BOLTS i X 4' 

~ EACH STRINGER 

~ ~ 
'/ 1-l.L 

f- ,GRADE 

----I, :1 1111/111 
I I' 
I' II 

W 
SECTION C-C 

4'- 0" 1'-0" 

-
__ ~ADE 

t--- SYMMETRICAL ABOUT CENT~ r TOP OF ROADWAY C. 

~ 
. / l-.: \1/ '/ . ~'\ '/ 1>< 

rnr:1--1 , , , , , , - ,..... , -"'""" 
I-- .1--

r I-

, 
IIIlIil ~ ~ ~ I 

l-

r 1 ~BOLTS 'if .". , , 
I' I , 

I 
I I 1 X 4' , , ,I 
, I 8 I 1 ,I ...... 

II 

! 11 3' :\' 1m I' 
I :11 I 

3" 3" , I, , I 
II I- J I, 1 f-

1 1 1 I :' , GRADE \ :1 

IL ~.J I 

Jr-
I L..jtJ; 1//////1/ ;TIf~ I 

" I ' I' I I 'I I I : ,I , 
: :1 I , , I I , " , If'l , ....!.i" , 

1'- 8" 3'- 4" 
, 

FOR DETAILS OF CLASS 50 SINGLE-LANE ABUTMENT, SEE SHEET 23 AND 24 

TIMBER PILE ABUTMENT 

FOR DETAILS OF CLASS 50 SINGLE-LANE ABUTMENT, SEE SHEET 25 AND 26 

STEEL PILE ABUTMENT 
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ADAPTATIONS TO 
PREFABRICATED SPANS 

4 STAGGERED· 
DRIFT BOLTS 
i- x 26" 026 

TIMBER TOWERS, 
90-FOOT .HIGHWAY SPAN 

FOR EACH I +;L1::;::::::::~:::i::~~:::::::;::~~ TWO CORBELS Ir 

SECTION X-X 

BEARING PLATE 12)(!XI'-3" PI 
"-..~~~ii'-M K 455 

;:::4_~~~:;;M~K SIC 

BLOCKING ON CLASS 50 DOUBLE-LANE TOWER FOR 
90-FOOT TRUSS SPAN (1943 DESIGN, TM 5-285) BILL OF MATERIALS SHEET 241 

SECTION y-y 

15'- 0" CLASS 50 SINGLE-LANE 
HIGHWAY SPAN ------- ...... 

r-BOLT h' 38 B36 
7)(12)(6'-0" MI<455 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
ADAPTATIONS 
ADAPTATIONS 
FRAMED TI MBER TOWERS 
STEEL SPANS, IS-FOOT 

SHEET 
154 
155 
242 
243 

53 
4 

"fRUSS BEARING PLATE - ---t-...:-.... .. ' 

LONGITUDINAL SECTION THROUGH TOWER 

BILL OF MATERIAL FOR EXTRA HARDWARE AND LUMBER AT ONE TOWER 
SIZE UNIT 

LINE DESCRIPTION STOCK NUMBER MARK ( INCHES) LENGTH WEIGHT p UANTITY FB M 
(POUNDS) 

I CORBEL 39- 6616.120- 452 8 X 12 51-0" 150 24 960 -
2 BLOCKING SIC 6 X 16 16 '-0" 480 4 512 
3 DO 51A 6 X 16 12'- 0" 360 6 766 
4 DO 39- 6616.120- 455 7t X 12 6 1-0 11 180 4 168 
5 BEARING PLATE 4 7-7844.080-700 PI 12 X ~ 11 - 3 11 45 8 
6 DRIFT BOLT 43-1636.070-200 020 l 20" 64 T 24 
7 DO 43- 1636.070 -260 026 i- 26" 180 !J 48 
8 MACHINE BOLT WITH SQUARE c---. 

NUT AND TWO WASHERS 43-2325.070- 200 B20 t 20" _ !£_11 4 
9 DO 43- 2325.070-320 B32 t 32" 18 I 4 

, .. 

r ·lO DO 43-2325.070- 380 B38 ~ 38" 84 I 16 

I-I L r--' DO 43-2325. 100-189 EI8 I 18" 125 !J 24 
12 DO 43-2325.100-260 E26 I 26" 110 I 16 

ASSEMBLED VIEW 
DIAPHRAGMS,CUR8S, AND HANDRAILS NOT SHOWN 

.!I TOTAL WEIGHT 
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ADAPTATIONS TO PILE AND CONCRETE ABUTMENT, 
PREFABRICATED SPANS 90-FOOT HIGHWAY SPAN 

DIMENSIONS ON DOUBLE-LANE CLASS 25 STEEL PILE, CONCRETE AND CLASS 50 
TIMBER PILE ABUTMENTS FOR 90-FOOT TRUSS SPAN (1943 DESIGN, TM 5-285) SHEET 242 

,: ,I 
II II 
II II 
II II 
II 'I 
II II 

90 ' SPAN 

OT TOM OF BEARI NG 
__ ----1L PLA T E 

2 BOLTS i X 4-" 
EACH TRUSS 

G~~. 

-1L~ 

SECTION B- B 

~ 

~ : . 
: A ~ " " ,~ 
'J .J . 

" . . 
J 

J 

" 
" 

~ . 

" 
" 

4 iJ 

'P 

' 4 

, 

;I 

I " .' 
A II . " <1 ' <l t d . 
• '. . <1 .'d , 

• <1 . . ' 
<1 

d ' 
,t)' " 

" <1 . ,t). 

'J J ~ 

" d 
A 

J ,, ' 
A A 

J A 
~ 

;i 

.\ .Ii " 
.d. A ' 

i 
A t. " 

SECTION A-A 

,J 

J 

" 
· . il 

f--SYMMETRICAL ABOUT 
. CENTER LINE 

I 
II 
II . II 

II I II 

~ 
o , 
M 

TOP OF BEARING PLATE 

~
. lh ~ 

, 7" 7" I 
8'-3" :1' GRADE ...._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. ::7 

FOR CLASS 25 DOUBLE- LANE CONCRETE ABUTMENT, SEE SHEET III 

A HALF SECTION THROUC,H TRUSS 

CONCRETE ABUTMENT 

r-SYMM ErRI CAL ABOUT CENTE~ LINE t\ I ¢.. TRUSS 

8'-3" 

YMMETRICAL ABOUT CENTER LINE ~ .~¢.. TRUSS 

~./ 

! 

I 1 
i 
i 

: 

.A 
i 

-:/ "'- T I.. ."1:::- ./ ./I~ 1-d I 

I 
I 1 

, 
I 1 

, 
!: I I I --1111 

I , -
I I I I Ii 

i 
I I I I I 

it> , I : I I 
I 

ii ... 
I : 11 

i I 

I 
I I I DR IFT BOLT S~;: 7" 7"1', 
I I 
I I I ~ I 

~ 

I I 
, 

I , , 

Ii 
I :I! I I 

I I ,I I I I I I I 

i 
I i 

I 

I 
I I 

1 

I 
I I I I 

I 
I , 

I I 

lli ·i11 _ .. _ .. - I I I 
.. "--"-- . __ .. 

I I , I I i 
" 

I '" I 
'" I I " 

~====~"=====F~~====~-===~~~~" ~.---r-I-~-----~~ -F I I II 
I 1 I'I 

I
I : II 

~ f--------l
l 

II -: I, I 'I 
I-::=======:!=~========-III' I I, :- , 1F1oooL-_!:!<'l4---! 1-_____ --1 I II -

I, I I II 
, II 

10 
II DRILL ·/f HOLE5--/'[ 7" 7" ' , I I' 

~===========~~i:~II~IT=F~O~R==A~N~C~H~O~R~B~O~L~T~S==~=====~~i~~: : :i :f-
I tJ;i+, I-t= +-+' : II I 
.~ --------1 , II I II I I 'I If-

I I I' I I " I I I, I 
I I I " I' I I III " I 'I I ,I I 

,;----------1 I I' I I ': : 1---------1: II : f--+--.. __ .. __ .. ,~.j~ .. __ .. __ .. __ . _G_~~~"_f_q . .i..._ .. __ .. _.~-*+ . __ 
liT; cl- : Li:~J i : '--lr-' ~ 
,
• I II I I II I I, I 

, I' I ' II , I :1 I 
8'- 3 " ~........il...v. B ~....u.......u.......L. 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
ADAPTATIONS 
CONCRETE ABUTMENT 
STEEL PILE ABUTMENT 
TIMBER PILE ABUTMENT 

r ,)O'5P4N 

SHEET 
154 
155 

241,243 
III 

109,110 
64 

2 DRIFT BOLTS l X 12" 
EACH TRUSS 

- ---
-

r-

I I r- r-I I 
I I 
, 
I 
I I 

r-
I 
I 

I 
I 

I I I -
I I 
I I .. _ .. _.1 , T 1'-, I I I " I :--

HALF' SECTION THROUGH TRUSS FOR CLASS 25 DOUBLE-LANE STEEL · 
PILE ABUTMENT, SEE SHEET 110 

HALF SEC TION THROUGH TRUSS FOR CLASS 50 DOUBLE-LANE TIMBE R 
PILE ABUTME N T, SEE SHEET 64 

STEEL PILE ABUTMENT TIMBER PILE ABUTMENT 

920303 0 - 50 - 44 
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ADAPTATIONS TO 
PREFABRICATED SPANS 

l TRIJSS 

10'· ~ 

I I 
1 , 1 
, 

/ft--14 I 30 X 3'-11" , 
I ' 

-~l ' r- ' I .-~ 
I 

, , I , I 

PIERS AND ABUTMENT, 
90-FOOT HIGHWAY SPAN 

I 
JC I 

I 14 I 30X 3'-11"-

! U I =<t 1 ' 1 

1 
I ' I , , 

X j[ 
BOL 

DIMENSIONS ON CLASS 50 DOUBLE-LANE PILE PIERS AND GRILLAGE 
ABUTMENTS FOR 90-FOoT TRUSS SPAN (1943 DESJGN, TM 5-285) SHEET 243 

TO USE ONE 90' TRUSS WITH OTHER SPANS, 
SUPPORT OTHER STRINGERS ON TWO 
CORBELS 8 X 12 X 5'-0· AND BLOCK UNDER 
TRUSSES OR STRINGERS AS NECESSARY 

TOP OF TREAD 

~DETAIL SYMMETRICA~ i ABOUT It HIGHWAY '1 

COMPANION SHEETS 

GENERAL NOTES 
SYMBOLS 
TIMBER GRILLAGE ABUTMENT 
TIMBER PILE PIER 
STEEL PILE PIER 
ADAPTATIONS 

r-~--.-

SHEET 
154 
155 

66,67,68 
74,75 

76 TO 80 
241,242 

I 11-2" 
!X26" B26 

I Jr-
1 ~ 2' 

OF TIMBER PILE- PIER CAP BEAM 

344 

-STEEL PILE PIER 
CAP BEAM 

TOP PLAN 

TOP OF STEEL 

9O'5PAIt 1'-0' 90' 5PAW 

1lo+~~·L-COPE I ·X4~· 
PILE-PIER ~='=~F~~~'""9~r
CAP BEAM 

'----+-1 L 4X6X a XO~9" 

SECTION A- A 

14 I 3OX3'-Il" 

STEEL PILE PIER CAP BEAM 4'-0" 

SECTION B-B 

MODIFIED STEEL PILE PIER 

(SEE SHEETS 76 TO 80 FOR DIMENSIONS OF CLASS 50 'DOUBLE-LANE HIGHWAY STEEL PILE PIER 
NOT SHOWN THIS DETAIL) 

SECTION C-C 

MODIFIEP TIMBER PILE PIER 
(SEE SHEET 75 FOR DIMENSIONS OF CLASS 50 DOUBLE-LANE HIGHWAY TIMBER PILE PIER NOT SHOWN THIS DETAIL) 

90' .sPAN 

-:~ 

.' 
~------~ ~ 

2 BOLTS 
~X 14" BI4 

EACH TRUSS 

TOP OF TREAD 

rDETAIL SYMMETRICAL ABOUT ~ 1-

• HIGHWAY ''''I Tr~ 
I ' r----±--Tt---t-----l1'i 

------- --~-+------ -- I I I 
~I i 1 = 

F-

1.0. 

! 
UI ' iii " ' ~ ' 1 1 .J ... - BOLT 814 
I,I h II h 

! Irw I T "i:; 
II 1:/ 1-3" I!.. ~ TRUSS . 

II I I 

" 
, - 1 , - " CHAWGED POST SPACING [.. .1. 3-3 :3 0 

SECTION D-D TRANSVERSE SECTION THR OUGH TRUSS 

MODIFIED TIMBER GRILLAGE ABUTMENT 

-

I ~r i 
I II 

II I 
I 11 

I ~ I r, i 

r .. 

I 

j 

(SEE SHEET 67 FOR DIMENSIONS OF CLASS 50 DOUBLE-LANE HIGHWAY TIMBER GRI LLAGE ABUTM ENT NOT SHOWN THIS DETAIL) , 

- f----

-+---

-f.-

--

, -



ADAPTATIONS TO 
PREFABRICATED SPANS 

BENTS, PIERS, ABUTM~NTS, 
UP TO 90·FOOT SPANS 

rSYMMETRICAL ABOUT~ HIGHWAY 

(t TRUSS FOR 60' SPAN, SINGLEJ I ~Ik. TRUSSES 90' SPANJ DOUBLE-
TRUSS, SINGLE-STORY I 6'5.,!.." 6 ' 5-1-" '1'6", TRUSS, SINGLE-STORY 

f-I ~CZ-L ----t--,--,,-,,2C--r-1-'-i1 

" , '. , 

3- PI LE 

STEEL PILE BENT 

" , 
: II. 

rSYMMETRICAL ABOUT It. HIGHWAY 

I I I Ii. TRUSSES 70' SPAN, 
i 6'5i-" il'6"1 ' 8~' TRIPLE-TRUSS, SINGLE-~I' It. TRUSSES FOR 60' I " I STORY 

SPAN, DOUBLE- TRUSS, · , , 
SINGLE-STORY OR 90' : ~ , , " , 
SPAN, DOUBLE-TRU SS, hrl=~--i..I...-~~'==I=H~.JU..--d:!!,d.-.---ifid 
DOUBLE- STORY 

~ 
STEEL PILE BENT 

FOR DETAILS OF STEEL PILE BENT, SEE SHEET 116 

Ii. TRUSS~ 
:'-SYMMETRICALABOUT It. OF HIGHWAY 

I ~ TRUSS1 ~ TRUSS 

6!..St" I 6!.5~1t 11!.6111 

·r:-=-+----.---I I I 
I 

AP 12XI2X22'0" 

BRACE !4X8X22'0' 

'0 

a, 

~~ __ ~~====~~I------~~--~h 
TWO TRANS)lERSE 
STRUTS 4 X 8 X 20~ 0" 

i 3'0" i 5'81 " i 5'8 ~ " i 3'0· i 
TIMBER PI LE BENT 

HALF ELEVATION HALF ELEVATION 

TOP OF 
GROUND 

60' SPAN, SINGLE- TRUSS, SINGLE-STORY; 
REQUIRED PILE BEARING CAPACITY 18 TONS 

9 0 ' SPAN, DqUBLE- TRUSS, SINGLE-STORY; 
REQUIRED PillE BEARING CAPACITY 16 TONS 

STEEL AND TIMBER PILE BENT AND ABUTMENT, AND TIMBER PILE 
PIER FOR UP TO 90·FOOT BAILEY·BRIDGE SPANS (TM 5·277) SHEET 244 

COMPANION SHEETS 
16 ' 0" ROAD BED 

NAILER CAP 6X8XI2'0" 

NAI LER 6X8X6'0" 
GENERAL NOTES 
SYMBOLS 

SHEET 

154 
155 

21 
69 
III 
116 

CAP 12XI2X22' 0" 
TIMBER PILE ABUTMENT 
STEEL PILE ABUTMENT 
CONCRETE ABUTMENT 
STEEL PI LE BENT 

ELEVATION,TlMBER PILE ABUTMENT 
DETAILS NOT SHOWN ARE SAME AS SHEET 21 

CONCRETE ABUTMENT SEE SHEET III 

STEEL PILE ABUTMENT SEE SHEET 69 

It. TRUSS 

BOLT I X 18'·'--"'--=.'=fiiD-<::::--;rriinr..--------

BOLTIXI8" 

REQUIRF.D PILE BEARING CAPACITIES (TONS) 

TYPE OF SPAN 

60' SPAN SINGLE-TRUSS SINGLE STORY 
90' SPAN DOUBLE-TRUSS DO 
60' SPAN DOUBLE-TRUSS DO 
70' SPAN TRIPLE - TRUSS DO 
90'SPAN DOUBLE-TRUSS DOUBLE-STOR) 

SYMMETRICAL ABOUT It. OF HIGHWAY 

""0 
cD 

""0 
-c, 
t\I 

~ 
:::l 
~ 

X 
<t 
~ 

ST:iE~~ILE IK~~~~~~E 
TIMBER PI LE 
ABUTMENT 

25 TONS 16 TONS 16 TONS 

29 
37 
42 
50 

DO 16 DO 14 DO 
DO 24 DO 20 DO 
DO 25 DO 20 DO 

DO 31 DO 20 DO 

CORBEL IOXI2X5'0" 

DRIFT BOLT:tX22" 
.«+.--------"'"04.. 

l~r---I'1I'1..L.STRUT 4X8X5' 0" 

BRACE 4X8X7'0· 

HALF ELEVATION HALF ELEVATION 

60' SPAN, DOUBLE-TRUSS . SI NGLE-STORY; 
REQUIRED PILE BEARING CAPACIT Y II TONS 

OR 
90' SPAN, DOUBLE-TRUSS, DOUBLE-STORY ; 
REQUIRED PI LE BEARING CAPACITY 15 TONS 

70' SPAN, TRIPLE-TRUSS SINGLE-STORY; 
REQU IRED PILE BEARING CAPAC ITY 13 TONS 
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ADAPTATIONS TO 
PREFABRICATED SPANS 

BENTS, PIERS, ABUTMENTS, 
UP TO 99-FOOT SPANS 

DIMENSIONS ON STEEL PILE BENTS AND PIERS AND TIMBER 
SHEET 245 PILE PIERS AND ABUTMENTS FOR Hl0 AND H20 BRIDGES (TM 5-274) 
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Storing and inspecting .............. .... ................................... ..... 105, 112, 134 
Waste allowance ......... ......... ........ .......................................... 87 
Weights of common materials .......... .. .................................. Table LVII 

Supports, types and maximum height ( see also Towers, Piles, 
Abutments) ................ ...... ............... .. .......................... ............... ..... .. 8e 

Surveys: 
Equipment for ................... ..... ... ... .. .... ..... ........ ... : .......................... . 
Layout for construction ... ........... ... ... ..... .. .............. ... ...... .. ............. . 
Of site selected ........ .. ....... .... .. ..... ....... ............ .......... .. ...... ............ . 

Example of information obtai ned ... ........... ............ ... .......... . 
T o aid site selection .......... ... .......... ..... ... ..................................... .. 

T·beams ... .. ... ....................................... ...... .. .............................. ............. . . 

Tackle. (See Rigging.) 
T ape, measuring ... .... ................ .... ...... ..... ..... ... .... ....... ............. ............. . 
Templates, in steel fabrication ............ .............................. .. .............. ... . 
Temporary construction. (See Falsework. ) 
Test pits for foundation investigation ..... ...... .... : ....... ... ....... ............ ... .. 

T ests: 
Crane capacity .... ............... ... ............ ... ...... ..... ............... ... ... ............ . 
Pile bearing capacity ... .................................... ... .......... .. ............ .. .. 
Rivets ..... ............................ ...... .. ..... ............... ...................... ......... . 
Soil bearing capaci ty .............................. .. .... ....... ............ ...... ...... . 
Welders .. .............. ...... ........... ............ ... ... .... .. ... ...... .................... .. . 

Through truss railway bridge ......... ... .. ................ .. .................. ........ ..... . 
Ties ... ...... .... ... .. ....... ........... ................................... ... ...... ........... ........... . 
Timbpr: 

Connections ........ .... ........ ...... .... .. .. .. ... ........... ... ....................... .. 
Erection details and techn iques .. ..... .. ...... .... ...... ....... .. .............. .. 
Erection methods, examples ....... ..... .. ..................................... ...... . 
Frami ng ...... .. ... .............. .. ........ ..... ................ .... .... .......... ............... . 
General use in bridge design ... ........ .......... ....................... ........... . 

88f 
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68-70 
94 

66b 
116 

11 , 
137, 

114 
114 

70e 

179 
155d 
123k 

70d 
124e 
126 
200 

13a 
198-202 

207, 213 
129- 141 

12b 
G reen timber ....... ....... ............. ... .. .......... .... .. .. .. .. ....... .. .. .......... ...... 131 
Inspect ion and storage ..... .... .. ..... ..... .................. ............... .... . 134 
List of sizes used in standard designs ....... .... ... ........ .... .............. 18a 

Properties .. .... ... ... .... .. .............. .............. .. ........ ........ Tables LIX, LX 
Piles; specifications and kinds of wood ..... ...... ............. ... ..... ... 144 
Sized, adjustment of tower materials for ................. .... ... ...... ...... 223c 

Specifications and working stresses for manual designs .. .. ... ....... 41,42 
Splices .. .. ... ....... .......... ...................... .................. .. .. . .. .. . . 198e 

Stresses. allowable in field design .... ... ..... .. ................................ . Table LVIII 

Time : 
M an·hour estimates . (See Personnel.) 
Schedu le. (See Construction schedules. ) 
Timber vs Steel construction ............... ........ ...... .............. .... ....... . 

Tools. (See Supplies.) 
Topography. (See Site survey.) 
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Towers: 
Bracing steel towers 
D efined .... ....... .. ..... .......... ....... .... ............. ................. .. ....... .. ... ....... . 

Erection : 
Details for steel 
Details for timber ......... . 
Genera l methods suggested ...... .... .... .. .... .... .... ............. ........ .. 

Height adj us ted by vary ing foundati on elevation ... . 
Height, maximum ........... .. ................... ...... ................ .. 
Modification when steep banks prevent level foundations ....... .... : 

Track, railroad: 
Gage .... .................... .. .. 
Laying (See FM 5-10.) 

Traffic. (See Capacity.) 
Training. (See Personnel.) 
Transportation: 

Care requi red ........ ..... . . 
Rail ................ ......... ........ . 
Vehicl es for ..... ... .... . .. ... .. ... ...... .. ... . 

Tres tl ~ bridge ( .fee Cll.r f) Bridges ) , defined ........ .... ... ... ........... .. ... .... .. . 
Trimming, steel after cutti ng ........ ........... .. ............. .. 
Turnbuckle ...... ....................... .. ... ....... ...... ....... ...................... . .. 
Unit construction railway bridge ... .............. ....................... .. . 

Units of construction: 
Combining to bridge gaBS. (See Bridges. ) 
D efinition ..... ... .. ... . 
List of ........................ .. 
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Vehicl e track, wheel, and ax le loads (.ree ,d.ro Capacity) 28, 30 
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\Xfas hers, for rnac,hine bolts in wood ... ............ .... .............. .. ................. 139 
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W eight: 
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Rivets, f.s· inch .......... ...................... ...... ... .. ... ...... ..................... Table LXXVIII 
Structural r ibbed bolts, VB·i nch ................... ....... .... .. .. ............ .. .Table LXXVII 

Welding and cutting : 
Cutting ............................. ............ ........................... ... .... .. .......... . .. 
Equipment , methods, personnel, and techniques .................. .. ..... . 
Equipment, oxyacetylene ......................... .. ... ... ............................. . 
Erection (i .e., i~ place in bridge ) .................. ..... .......... .. ....... .... .. 
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Use in manual designs .. ............ ................................................ 13b 
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Wind loads. (See D es ign.) 
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