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CHAPTER 1

BACKGROUND

Section .

1-1. Purpose and Scope

@. This manual is a reference and guide for
personnel responsible for designing and assem-
bling the Bailey bridge. It covers the Panel
Bridge, Bailey Type, M2, the extra wide Panel
Bridge, Bailey Type, M3, and the cable reinforce-
ment set for Panel Bridge, Bailey Type, M2, It is
also a guide to the use of the bridge components
and erection equipment for special constructions
and applications,

b. The manual describes the component parts;
the methods of loading, transporting, assembling,
launching, maintaining, repairing, and disman-
tling the normal bridge and the cable reinforce-
ment set; and the general use of the parts in spe-
cial assemblies such as two-lane through type
bridges, extra wide bridges, deck type bridges,
railway bridges, assembly on piers, panel crib
piers and towers, special launching methods,
bridges on barges, and expedient assemblies.

Section Il.

1-4. Description

a. Component Parts. The panel bridge is a
through-type truss bridge, the roadway being car-
ried between two main girders (fig 1-1—1-4).
The trusses in each girder are formed from 10-
foot panels pinned end to end. Transverse floor
beams, called transoms, are clamped to the bottom
chords of the trusses and support stringers and
decking. Sway braces between the girders provide
horizontal bracing; rakers between the trusses
and transoms keep the trusses upright; and brac-
ing frames and tie plates between the trusses pro-
vide lateral bracing within each girder. The
bridge set contains 38 different items of bridge
parts and 30 different items of erection equip-
ment. These are described in detail in chapter 2.
The bridge can be assembled by manpower alone.

INTRODUCTION

1-2. Application

The material contained herein is applicable with-
out modification to both nuclear and nonnuclear
warfare.

1-3. Comments

Users of this manual are encouraged to submit
recommended changes, additions, deletions, or
comments to improve the manual. Comments
should be keyed to the specific page, paragraph,
and line of the text in which the change is reco-
mended. Reasons should be provided for each
comment to insure understanding and complete
evaluation. Comments should be prepared on DA
Form 2028 (Recommended changes to Publica-
tion) and forwarded direct to the Commandant,
US Army Engineer School, Fort Belvoir, Va.
22060.

DESCRIPTION AND USE

b. Main Girders. The main girders on each side
of the centerline of the bridge can be assembled
from a single truss or from two or three trusses
side by side, as shown in figure 1-5. For greater
strength, a second story of panels can be added to
the trusses. The upper stories are bolted to the top
chord of the lower story. Double story bridges are
shown in figure 1-6. For greatest strength, a third
story is added as shown in figure 1-7. A single-
truss, double- or triple-story bridge is never as-
sembled because it would be unstable. All triple-
story bridges with the deck in the bottom story
are braced at the top by transoms and sway
braces which are fastened to overhead bracing
supports bolted to the top chords. Only the follow-
ing types of truss assembly (fig 1-5, 1-6, and 1-7)
can be used:




Figure 1-1. Truck crossing triple-double panel bridge.
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Figure 1—4. Plan view, Bailey bridge.

Usual

Tuype nomenclature Abbreviation
Single-truss, single-story Single-single SS
Double-truss, single-story Double-single DS
Triple-truss, single-story Triple-single TS
Double-truss, double-story Double-double DD
Triple-truss, double-story Triple-double TD
Double-truss, triple-story Double-triple DT
Triple-truss, triple-story Triple-triple T

¢. Materials. The decking, called chess, is wood.
Panels, end posts, transoms, and ramps are a
low-alloy, high tensile steel. All other parts are
carbon structural steel. All joints in the parts are
welded.

d. Deck. The clear roadway between curbs
called ribands, is 12 feet 6 inches wide. The tran-
soms supporting the roadway are normally set on
the bottom chords of the bottom story. Ramps are
used at each end of the bridge. The slope of the

ramp must not exceed 10 to 1 for loads up {o and
including 50 tons, and 20 to 1 for loads ofr 50
tons. Footwalks can be carried on the tral soms
outside of the main trusses on each sid
bridge.

¢. Bearings. End posts pinned to the end
truss sit on cylindrical bearings, which re
steel base plate. On soft soil, timber gril
used under the base plates to distribute th
The bridge can be assembled between ba
different elevations, but the slope shoul
exceed 30 to 1. '

1-5. Types of Structures

Panel bridge equipment can be used to asse
fixed bridges and panel crib piers an
Other special structures such as floa
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Figure 1-5. Single-story bridges.

DOUBLE-TRUSS DOUBLE-STORY
(DOUBLE—DOUBLE) (DD)

Figure 1-6.
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DOUBLE-TRUSS TRIPLE-STORY
(DOUBLE—TRIPLE) (DT)

Figure 1-7.

suspension bridges, retractable bridges, and mo-
bile bridges, can be assembled using special parts.

a. Normal Assembly. Panel bridge equipment is
normally used to assemble fixed simple-span
through-type bridges from 30 to 210 feet long.
The bridge can be assembled to meet varying con-

&

..hmﬁ.

TRIPLE-TRUSS DOUBLE-STORY
(TRIPLE—DOUBLE) (TD)

Double-story bridges

TRIPLE-TRUSS TRIPLE-STORY
(TRIPLE—TRIPLE) (TT)

Triple-story bridges.

ditions of span and load. Bridge weight per bay is
given in table 1-1.
b. Special Assemblies.

(1) Bridges. Panel bridge equipment can also
be used to assemble two-lane, through-type
bridges, deck type bridges, railway bridges,
bridges on piers, and floating bridges.

¢



S8 oo eeoeoaes 2.76

DS o e cmmmmm e oo 3.41
S o o o e e e e mmmmm e e e mmm e e 4.01
DD o o e e e — e 4.66
D o o e e e e e emmmmmmmm—mmmmmemmme 5.88
DT 2o e emeee e eemmmmm e m e 6.46
T 2 o o emm e mmmcmc e emmmmmmmm e mmmon 8.29
Launching-nose bays
QS o e e e ccemmmmm e 1.00
DS e e mm e 1.64
) 5) 5 J SIS, ... 2.90
Decking
Chess and steel ribands_ __ _____ . o ... 0.66
Stringers only . .- oo 0.79
Wear treads (four 8” x 12" planks on each side)_____.. 0.35
Miscellaneous

FootwalKs . - o oo o 0.17
Overhead bracing (supports, transoms, sway bracing,

and chord bolts) . oo e 0.54

1 Footwalks and wear treads not included.
2 Qervhead bracing included.

(2) Piers. Panel crib piers and towers up to
70 feet high supporting continuous spans, and up
to 110 feet high supporting broken spans, can be
assembled with panel bridge equipment and spe-
cial crib-pier parts.

(8) Expedients. Panel bridge equipment can
also be used in whole or in part to build many
structures, such as causeways, box anchors, tow-
ers for floating bridge cables, and loading hoppers
and gantries.

ALV NV VR SRV VYW LAV ALL VAR S AVAERSESE VEAAL Y

fabricated Bailey bridge, US nomenclature M1.

. This bridge was redesigned to provide a greater

roadway width of 12 feet 6 inches, and designated
as the Panel Bridge, Bailey Type, M2. The British
have widened the bridge once again and now have
the M3, commonly called the extra widened Bailey
Bridge, as standard.

b. Advantages. The Bailey bridge is versatile
and can be assembled in many ways, such as a
through-type bridge, both fixed and floating, and
as a fixed deck-type bridge. Some of the character-
istics which make the Bailey bridge valuable to
field commanders are its ease of installation, mo-
bility, and versatility.

(1) Ease of installation. Each part of a Bai-
ley bridge is a standard machine-made piece and
goes into the bridge the same way in each span.
With the exception of triple-story assembly, no
heavy equipment is normally required to assemble
or launch a Bailey bridge. Only basic pioneer
skills and equipment are needed.

(2) Mobility. All the parts of the bridge can
be moved by 5-ton dump trucks and trailers.

(8) Versatility. Standard parts can be used
to assemble seven standard truss designs for
efficient single spans up to 210 feet in length, and
to build panel crib piers supporting longer
bridges. With minor nonstandard modifications,
the expedient uses of its parts are limited only by
the user’s imagination.




CHAPTER 2
DESCRIPTION OF EQUIPMENT

Section .

2-1. General

The bridge parts and erection equipment supplied
in the panel bridge set are listed in table 2-1 and
illustrated in figures 2-1 through 2-38. Table 2-1
shows the number of parts needed to build a spe-
cific Bailey bridge.

Table 2-1. Number of Parts Needed for Bailey Bridges

(Located in Back of Manual)

2-2. Panel

a. The panel (fig 2-1) is the basic member of
the bridge. It is a welded high tens:le steel truss
section 10 feet long, 5 feet 1 inch high, and 61%
inches wide. It weighs 577 pounds and can be
carried by six men using earrying bars.

b. The horizontal members of the panel are
called chords. Transoms are clamped to four seat-
ings on top of the bottom chord next to the panel
verticals, Table 2-2 lists the holes in the panel
chords and verticals.

Table 2-2. Holes in Panel Chords and Veriicals

Type of bolt Use of hole

Position of hole
used in hole

Near each end of
bottom chord.

Top and bottom
chords.

Top and bottom
chords.
End vertieals___.

3ottom of all
verticals.

Sway brace pin._

Bracing bolt. . _ |

Chord bolt_____

Bracing bolt_ ..

Transom clamp._

Fasten ends of sway
braces.

Fasten bracing frames
between two inner
trusses.

Fasten chords of multi-
story bridges.

Fasten rakers.

Fasten bracing frames
between two inner
trusses.

Fasten tie plates between
second and third
trusses.

Fasten transom by in-
sertion of transom
clamp.

BRIDGE PARTS

¢. Both chords have male lugs at one end and
female lugs at the other. Panels are joined end to
end by engaging these lugs and placing panel pins
through the holes in the lugs.

2-3. Panel Pin

The panel pin (fig 2-2) is 8-5/16 inches long, 174
inches in diameter, and weighs 6 pounds. It has a
tapered end with a small hole for a bridge pin
retainer (safety pin). A groove is cut across the
head of the panel pin parallel to the bridge pin
retainer (safety pin) hole. Panel pins should be
inserted with the groove horizontal; otherwise,
the flanges of the panel chord channels make it
difficult to insert the safety pin.

2-4. Short Panel Pin

The short panel pin (fig 2-8) is 34 inch shorter
than the normal panel pin and weighs 5.8 pounds.
It is used to pin the end posts of the outer and
middle trusses in a triple-truss bridge.

2-5. Transom

Note: This manual, in referring to beams mak-
ing up some components of the bridge, uses the
designations WF-beam and {-beam. The new Man-
ual of Steel Construction of the American Insti-
tute of Steel Construction designates the WF-
beams as W-Shape beams, and the |-beams as I-
Shape beams. Both designations are likely to be
encountered during a transition periods.

a. The transom (fig 2—4) supports the floor sys-
tem of the bridge. It is a 10-inch WF-beam, 19
feet 11 inches long, with a 41%-inch flange and a
5/16-inch cover plate on each flange. It weighs
618 pounds and is carried by eight men using
carrying tongs clamped to the upper flange or car-
rying bars inserted through holes in the web.

b. The under side of the transom has six holes
into which the panel dowels fit. The upper side of



Figure 2-1.
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Figure 2-2. Panel pin.

the transom has six lugs which position the
stringers, and an additional lug near each end to
which the raker, or side strut, is bolted. Lugs for
the footwalk bearer are near each end on the web
and flange of the WF-beam. -

¢. The transoms rest on the lower chords of the

Panel.

RETAINER, BRIDGE PIN

SHORT PANEL PIN/

7 ¢

Figure 2-3. Short panel pin.

panels and are held in place by transom clamps.
Transoms are normally spaced 5 feet apart, one at
the middle and one at one end of each panel to
support vehicles of class 70 or less. Four transoms
per bay are required to support vehicles over class
70. The bridge must never be jacked up under
transoms because the transom clamps will fail.

9




Figure 2-4. Transom.

Figure 2-5. Transom clamp.

When necessary, jacks may be placed under tran-
soms held by end-post holddown brackets pro-
vided that the jacks are placed as close as possible
to the truss panels.

2-6. Transom Clamp

The transom clamp (fig 2-5) is a hinged screw
type clamp, 1314 inches high and 8 inches across
the top. It weighs 7 pounds. It clamps the transom
to the vertical and bottom chord of the panel. It is
tightened by a vise-handled screw.

2-7. Raker

The raker (fig 2-6) is a 3-inch l-beam with a
234-inch flange. It is 8 feet 8-5/16 inches long and
weighs 22 pounds. A raker connects the end of the
transom to the top of the panels of the inner truss
and prevents the panels from overturning. At
each end of the raker is a hollow dowel for the
bracing bolts; it fits through a hole in the panel
and a hole in the transom.

2-8. Bracing Frame
The bracing frame (fig 2-7) is a rectangular

10

frame, 4 feet 8 inches by 1 foot 8 inches, with a
hollow conical dowel in each corner. It weighs 44
pounds. The bracing frame is used to brace the
inner two trusses on each side of the double- and
triple-truss bridge. Bracing bolts attach the brac-
ing frames horizontally to the top chords of the
bridge and vertically on one end of each panel in
the second and third stories.

2-9. Sway Brace

The sway brace (fig 2-8) is a 114-inch steel rod,
hinged at the center, and adjusted by a turnbuec-
kle. It weighs 68 pounds. At each end is an eye,
through which a pin on a chain is inserted to
secure it to the panel. The sway brace is given the
proper tension by inserting the tail of an erection
wrench in the turnbuckle and screwing it tight.
The locknut is then screwed up against the turn-
buckle. Two sway braces are required in the lower
chord of each bay of the bridge and all except the
first bay of the launching nose, and in each bay of
overhead bracing.

2-10. Tie Plate

A tie plate (fig 2-9) is a piece of flat steel 214 by
34 by 12 inches weighing 314 pounds. It has a
hollow conical dowel at each end. The tie plate is
used only in triple-truss bridges; it secures the
second truss to the third truss, using the unoccu-
pied raker holes in the panels at each joint and at
the ends of the bridge.

2-11. Bracing Bolt

A bracing bolt (fig 2-10) is 84 inch in diameter,
3% inches long, and weighs about 1 pound. A
special lug on its head prevents rota‘ion when the
bolt is tightened. A 1lg-inch wrench is used to
tighten. it. It is used to attach rakers to transoms
and panels, attach bracing frames to panels, and
attach tie plates to panels. It is inserted into the




Figure 2-6. Raker.

1
' Figure 2-7. Bracing frame.

Figure 2-8. Sway brace.

2-12. Chord Bolt

A chord bolt (fig 2-11) is 134, inches in diameter,
1014 inches long, and weighs 714 pounds. It is
tapered through half its length to assist in draw-
ing the panels into alinement. A 174-inch wrench
Figure 9-9. Tio plate is used to tighten it. Chord bolts join the panels
o ' one abeve the other to form double- and triple-

' story bridges. Two bolts per panel pass upward
hollow dowels of the braces to draw parts into through holes in the ehords of the panels and are
proper alinement. tightened with nuts on the lower chord of the

'

n




Figure 2-10. Bracing bolt.

Figure 2-11. Chord bolt.

upper story. They are also used to fasten over-
head bracing supports to the top panel chord.

2-13. Stringers

Stringers (fig 2-12) carry the roadway of the
bridge. Each stringer consists of three 4-inch steel
I-beams, 10 feet long, joined by welded braces.
There are two types of stringers: plain stringers
weighing 260 pounds, and button stringers weigh-
ing 267 pounds. They are identical except that the
latter has 12 buttons which hold the ends of the
chess in place. Each bay of the bridge has six
stringers: four plain stringers in the middle, and
a button stringer on each side. The stringers are
positioned by the lugs on the top of the transoms.

2-14. Chess

Chess (fig 2-13) form the road surface. A chess is
2 inches by 83/, inches by 13 feet 10 inches. It is
made of wood and weighs 65 pounds. It is notched
at the ends to fit between the buttons of the bot-
tom stringer. Each bay of the bridge contains 13
chess, which lie across the stringers and are held
in place by the buttons on the stringers. Chess are
held down by ribands.

2-15. Steel Riband (Curbs)

A riband (fig 2-14) is a metal curb 8 inches high
and 10 feet long. It weighs 162 pounds. It is fas-
tened to the button stringers by four J-type ri-
band bolts.

2-16. Riband Bolt
A riband bolt (fig 2-15) is a J-type bolt 1 inch in

STRINGER, PLAIN

Figure 2-12. Stringers.



Figure 2-14. Riband.

Figure 2-15. Biband bolt.

diameter and 854 inches long. It weighs 414
pounds. A 1l4-inch wrench is used to tighten it.
The riband bolt fastens the riband to the button
stringers and ramps. The hook end of the bolt
grips the lower flange of the outer I-beam of the
button stringer or ramp.

2-17. End Posts

End posts (fig 2-16) are used on both ends of
each truss of the bridge to take the vertical shear.
They are placed only on the story carrying the
decking. They are 5 foot 8 inch columns made of
two 4-inch channels and plates welded together.
There are two types, male and female, having
male and female lugs, respectively. These lugs are
secured to the end panels of the bridge by panel
pins through holes in the lugs. The male and fem-
ale end posts weigh 121 and 130 pounds, respec-
tively. End posts have a step to support a transom
outside the panel at one end of the bridge. In
jacking the bridge, the jack is placed under the
step. The lower end of the end post has a half-
round block which fits over the bearing.

2-18. Bearing

The bearing (fig 2-17) spreads the load of the
bridge to the base plate. A bearing is a welded
steel assembly containing a round bar which,
when the bridge is completed, supports the bear-
ing blocks of the end posts. During assembly of
the bridge, it supports the bearing block of the
rocking roller. The bar is divided into three parts

w - 13
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by two intermediate sections that act as stiffeners.
The bearing is 4-5/16 inches high and weighs 68
pounds.

2-19. Base Plate Q

The base plate (fig 2-18) is a welded steel assem-
bly with built-up sides and lifting-hook eyes on
the top at each corner. It is used under the bear-
ings to spread the load from the bearings over the
ground or grillage. The area of the bottom surface
of the base plate is 1814 square feet. The base
plate weighs 881 pounds and is large enough for
the bearings at one corner of a single-, double-, or
triple-truss bridge. Bearings can slide 9 inches
longitudinally on the base plate. The numbers 1, 2,
and 3 are embossed on the edges of the base plate
to indicate the position of the plate under the
inner truss of single-, double-, and triple-truss
bridges respectively.

2-20. Ramps

a. Ramps (fig 2-19) are similar to stringers,
but consist of three 5-inch, instead of 4-inch, steel
I-beams. They are 10 feet long and are joined by
welded braces. The lower surface of the ramp ta-
pers upward near the ends. There are two types
of ramps: plain ramps weighing 338 pounds, and
button ramps weighing 849 pounds. They are
identical except that the latter have 12 buttons
which hold the ends of the chess in place.

b. Four plain and two button ramps are used as

POST, END, MALE continuations of the stringers and lead from the

bridge to the banks. If the slope is too steep, dou-

. ble-length ramps are used, supported at the joint
Figure 2-16. End posts. by a transom held in place by four ramp pedes-

POST, END, FEMALE




Figure 2-18.

Figure 2-19.

tals. For loads. of 45 tons or over; the ramps are
supported at their midpoints by timber cribbing
and wedges. The ends of the ramps fit into lugs on
the transoms at the ends of the bridge.

Bagse plate.

&

Rampes.

2-21. Ramp Pedestal

Ramp pedestals (fig 2-20) are built-up welded
steel assemblies weighing 93 pounds. They pre-
vent the transoms supporting multiple-length

15




Figure 2-20. Ramp pedestal.

DIMENSIONS
WOOD — AS SHOWN

%' ALUMINUM —9 11%" LONG

Figure 2-21. Footwalk.



Figure 2-22. Footwalk bearer.

Figure 2-28. Footwalk post.

num. The older type, made of wood, may still be
in use. Current footwalks are of aluminum. The
wood walks are 2 feet 6 inches wide and 10 feet
10 inches long and the aluminum footwalks are
253/, inches wide and 9 feet 1114 inches long. Sup-
ported on footwalk bearers, footwalks are laid
along the outer sides of the bridge for use by foot
troops.

2-23. Footwalk Bearer

A footwalk bearer (fig 2-22) is a built-up beam of
pressed steel 4 feet long, weighing 23 pounds.
Bearers are attached to all transoms except rein-
forcing transoms, fitting over and under special
lugs welded to the web near the ends of the tran-
som. The footwalk fits between lugs on top of the
bearers. A socket at the end of the bearer holds
Figure 2-24. Owverhead bracing support. the footwalk post.

ramps from overturning and spread the transom
load over the ground. They are held in place by 2-24. Footwalk Post
spikes or pickets driven through holes in their A footwalk post (fig 2-23) 4 feet high and weigh-
base plates. ing 10 pounds is fitted into every footwalk bearer.
Hand ropes are threaded through two eyes on
. 2-22. Footwalk each post and secured either to holdfasts on the
The footwalk (fig 2-21) may be of wood or alumi- banks or to the end footwalk posts.

17




2-25. Overhead Bracing Support

The overhead bracing support (fig 2-24) is used
to clamp overhead transoms and sway braces to
trusses for overhead bracing of triple-story
bridges. The frame is a welded metal assembly

Section 1.

2-26. Rocking Roller

a. The rocking roller (fig 2-25), weighing 206
pounds, consists of three rollers housad in a bal-
anced arm which fits over the bearing and is free
to rock on it. Two side rollers on the flange on
each side of the rocking roller frame act as guides
for the trusses. The side rollers can be removed
from the flanges by removing split pins from
spindles underneath the flange; they then remain
loosely attached to the frame by a chain.

b. The rollers distribute the bridge load along
the bottom chord during launching. One pair of
rollers is required for single-truss bridges, and
two pairs for double-truss and triple-truss
bridges. On triple-truss bridges, the rollers are
placed only under the inner and second trusses
and the outer side rollers of the rocking rollers
are removed. One pair of rocking rollers is nor-
mally required on the far bank; two pairs are
used if the skeleton launching nose is double-truss
in any part. The maximum allowable load on one
rocking roller is 30 tons.

2-27. Plain Roller

@. The plain roller (fig 2-26) is 2 feet 114
inches wide and consists of a welded housing con-
taining a single roller split in two. The plain

e

that weighs 150 pounds. It is fastened to the tops
of third story panels by chord bolts. A transom is
seated over the pintles on top of the frame and
secured by cleats over the lower flange held by
four nuts and bolts.

ERECTION EQUIPMENT

roller weighs 116 pounds. The maximum allowa-
ble load on one roller is 10 tons.

b. During launching, plain rollers are placed
every 25 feet behind the rocking rollers and at
other required places, except at the bank seats.
Trusses of single-truss bridges can be carried on
either half of the roller. Second and third trusses
of triple-truss bridges are carried on both halves.

2-28. Transom Roller

The transom roller (fig 2-27) is a roller having an
outside diameter of approximately 174 inches
(114 inch extra heavy steel pipe) and a length of
634 inches. The roller is fitted with bronze bush-
ings at each end and revolves on a 1-inch diameter
steel pin mounted in a steel frame which is built
up from standard steel bars and angles. The roller
assembly is 8 inches long, 734 inches wide, and
53/, inches high overall. It weighs approximately
12 pounds. The roller is used to simplify and ex-
pedite the work of placing and removing transoms
during the assembly and disassembly of the
bridge.

2-29. Jack

a. The jack (fig. 2-28) used to lift the bridge on
and off the rocking rollers is a mechanical lifting

 BEARING,
4-5/16" HIGH

Figure 2-25. Rocking roller,
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When the welght 1s carried on its toe, 1ts capacity
is only 714 tons. It weighs 128 pounds.

b. Jacks of different manufacture have different
spacing (pitch) between teeth as listed in table
2-8. Where jacks are lifting at the same point, all
jacks used must have the same tooth pitch so they
can be operated in unison.

Table 2-3. Pitch of Teeth in Panel Bridge Jacks

Distance
Manufacturer Model No. between teeth
(pitch in inches)
JOYCO el 1928 7%
Simplex_ e ] 29 154
Buda. o] 2815 546
Duff-Norton. ..o coooooaooo ] 2815 546

2-30. Jack Shoe

The jack shoe (fig 2-29) is a welded assembly
which fits over the bearing and supports the jack.

[ 23" l

Figure 2-26. Plain roller.

and welghs 36 pounds. It fits over the bearing on
the base plate.

2-31. Wrenches

The wrenches (fig 2-80) provided in the bridge
set are listed in table 2-4.

Table 2-4. Wrenches Provided With Panel Bridge Set

‘Wrench Use

114 inch offset socket wrench_] Tighten bracing bolts.
114 inch offset struetural Tighten bracing bolts.

wrench. Tighten riband bolts.

114 inch offset structural Tighten sway braces (use tail
wrench. of wrench).

174 inch offset structural Tighten chord bolts,
wrench.

Tighten bracing bolts (use
114 inch socket).

Tighten chord bolts (use 172
inch socket).

Reversible ratchet-wrench
handle with 114 inch and
174 inch sockets.

2-32. Panel Lever

The panel lever (fig 2-81) used in assembling the
second and third trusses after the first truss is in
place over the gap, is a wooden bar 7 feet 9 inches
long weighing 48 pounds. It has a fulerum near
the center and a lifting link at the end. The lifting
link has a swiveling crosspiece which can be read-
ily attached to the top of a panel by passing it
through the upper chord and turning it. The
upper end of the link slides in a slot—the inner
end of the slot is used when erecting the second
truss and the outer end when erecting the third

Figure 2-27. Transom roller in posgition.
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Figure 2-28. Jack.

truss. The fulerum is always placed on the top of
the first truss. Two levers per panel are required,
with two men operating each lever.

?-33. Carrying Bar

\ wooden carrying bar (fig 2-32) 8 feet 6 inches
ong, reinforced by a steel band at the middle, is
ased to carry panels and transoms. It weighs 8
pounds.

2-34. Carrying Tongs
Carrying tongs are steel and are shaped like rail-

Figure 2-29. Jack shoe.

road tongs as shown in figure 2-33. These tongs
are used to carry transoms by clamping them over
the top flange. One man carries each of the two
handles of the tongs. Normally four pairs of tongs
and eight men are used to carry a transom.

2-35. Chord Jack

a. The chord jack (fig 2-84) consists of two
welded steel frames which fit on the top chord and
engage with the plates which carry the holes for
bracing-frame dowels. Each frame is held down
by a bolt through the chord and the frame. A
knuckle-threaded screw assembly fits between the
frames and is operated by a ratchet lever to force
them apart. The lever has a shackle a' its end to
which a rope can be attached to facilitate opera-
tion.

b. When adding a second or third story to a
bridge already launched, work should start in the
middle and proceed towards the ends. Upper jaws
of the second-story panels will be over-engaged
because of the natural sag of the bridge. The
chord jack is used to spread the jaws and allow
the upper panel pins to be ingerted. For detailed
description of the use of the chord jack, see para-
graph 8-14.

2-36. Pin Extractor

The pin extractor (fig 2-35) assists in disman-
tling the bridge. After the pin has been driven
part way out and the recess under the head of the
pin is exposed, the pin extractor grips the pin
head and forces the pin out by a levering action.
It is particularly useful for dismantling the third
truss of a triple-truss bridge, because the close-
ness of the second truss makes it impossible to
drive the pins out with a hammer.




p (1) WRENCH SOCKET, OFFSET 90°, 1)(
1%" FOR %" BOLTS | P
(2) WRENCH, STRUCTURAL, OFFSET, ;(2) >
1%"” FOR %" BOLTS 3
(3) WRENCH, STRUCTURAL, OFFSET, F @
1%" FOR 1” BOLTS |
(4) WRENCH, STRUCTURAL, OFFSET, |
A
|
L

1%" FOR 1'%" BOLTS
(5) WRENCH, RATCHET, WITH (a) 17"
AND (b) 1%" SOCKETS, FOR 1%”
_AND %" BOLTS el

'?'

Figure 2-80. Wrenches.

Figure 2-31. Panel lever.

Figure 2-38. Carrying tongs.




Figure 2-34. Chord jack.

Figure 2-85. Pin extractor.

2-37. Launching-Nose Link MK Il

a. The launching-nose link MK II (fig 2-36) is
about 10 inches long and 7 inches wide and weighs
28 pounds. Links consist of two steel frames
welded back to back. The lugs of two panels fit
into the links. The sides of the links have holes
into which panel pins can be inserted. The links
lie flush with the underside of the bottom chords
of the panels and have a false flange welded on
the bottom edge so the bridge can be rolled out on
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launching rollers. The link has a pintle on the top
to seat a transom.

b. The launching-nose links overcome the sag
occurring when the launching nose is cantilevered
over the gap. Using one link on each truss in-
creases the length of the bottom chords of the
launching nose by 714 inches, thus raising the end
of the launching nose by 1314 inches for each bay
ahead of the links. The links must not be inserted
with more than four bays of the launching nose




required, an additional pair of links can be used
in one of the joints between the original pair and
the end of the nose, its position depending on how
much lift is required. The maximum lift obtaina-
ble is approximately 9414 inches.

¢. The launching-nose links are also used be-
tween the upper jaws of span junction posts dur-

Figure 2-3&.- Launching-nose link MK 11,

2-38. Templates

Two types of templates are provided, one to locate
the bearings for the rocking rollers and the other
for the plain rollers.

a. Rocking-Roller Template. The rocking-roller
template (fig 2-87) weighs 78 pounds and consists
of a timber base with timber strips on top which
surround two spaces large enough for rocking-
roller bearings. At one end of the template are
two angle cleats which are used as measuring
points. One template is placed on each side of the
bridge with 11 feet 614 inches between cleats.

b. Plain-Roller Template. The plain-roller tem-
plate (fig 2-38) weighs 22 pounds and consists of
a timber base with timber strips on three sides
and a steel strip on the fourth side surrounding a
Space large enough for the base of a single plain
roller. It also has two angle cleats at one end for
measuring points. When two rollers are used, one
under each side of the bridge, the templates are 11
feet 614 inches apart. When four rollers are used,
two under each side of the bridge, two templates
are used back to back under each pair and the
pairs of templates are 10 feet 1014 inches apart.

Figure 2-8?. Rocking-roller template.
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Figure 2-38. Plain-roller template.
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CHAPTER 3

BRIDGING LOADS

3-1. Sets

a. Basic Bridge Set. Basic M2 bridge sets are
stocked at depots. Parts for standard truck loads
are drawn from these basic sets. Tables 3-1 and

Table 3-1. Bridge, Fixed, Steel Panel, Bailey Type M2—
Components
Average Unit Set Total
Nomenclature Weight Quantity Weight
(1bg) (ib)
Bearer, footwalk ... ___._] 28 80 1,840
Bolt, Endpost, spares__.__ 0.756 24 18
Riband, guardrail “J”_.1 4.5 440 1,980
(wood)
4.5 400 1,800
(aluminum)
Bolt, bracing, bridge.. .. __ 1 1,200 1,200
Bolt, connector, chord_.._| 7.5 400 3,000
Brace, SWay. .- oo 68 64 4,352
Chess, M2___ ... 65 336 21,840
Clamp, transom.._..._... 7 600 4,200
Footwalk, aluminum

assembly_ __ ... 40
Footwalk, wood . ____.__.. 104 32 3,328
Frame, bracing, bridge.._| 44 64 2,816
Nut, plain, hexagon_ ... _.._.__._._. 24
Panel, truss, bridge. .. .. _ | 577 130 75,010
Pedestal, ramp...__..._._._ 93 16 1,488
Picket, steel . _ .. __.__._] 12 40 480
Pin, connector, panel,

854" long. oo ] 6.1 400 2,400
Pin, connector, panel,

T%" tong__ ... .._|] 5.8 38 220
Pin, sway brace_ . _.___.._. 1.1 50 55
Plate, base, bearing_.____ | 381 8 3,048
Plate, tie_ __ ... ... 3.5 42 147
Post, end, female_..___._. 130 16 2,080
Post, end, male___.___._] 121 16 1,936
Post, footwalk_ . ____._._. 10 80 800
Rake, side, strut__._.____ 22 64 1,048
Ramp, button. ___...__._] 348 16 5,568
Ramp, plain_ _________. _1388 32 10,816
Retainer, bridge pin. . ... 0.13 1,000 130
Riband, guardrail ____._. 1162 48 7,776
Rope, manila 2” x 600'.__.] 7.5 '/Ib 1 80
Screw, eap, hexagon, 414" . ________... 24
Shoe, bearing 45" _._.._] 68 16 1,088
Stringer, button_________. 267 36 9,612
Stringer, plain_ _________] 260 72 18,720
Tape, luminous, 1” x 50

VA8 e e i 2
Transom, trestle.__._____] 618 56 34,608

Total . -] 233,400

3-2 list components of the M2 panel bridge basic
set. The set contains enough parts and equipment
to install two 80-foot double-sinigle M2 bridges
(with launching nose) or one 180-foot double-dou-
ble bridge with launching nose.

Table 3-2. Bridge, Fixed, Steel,Panel, Bailey Type M2—
Erection Equipment

Average Total
Nomenclature unit Set weight
weight | quantity (Ib)
(Ib)

Bag, Bailey bridge parts and tools.] 2 50 100
Bar, carrying . . . oo ol 8 40 320
Block, double, for 3{” rope.._.... 8 8 64
Block, triple, for 1” rope.._._____ 20 4 80
Block, snateh, for 34" rope._ _...._ 6.3 4 25
Extractor, pin__________________] 18 4 72
Hammer, rubber-faced.. .______._] 4 45 180
Holdfast, complete w/9 pickets.__] 160 12 1,920
Jack, ratchet-lever, 15 ton.*_ ____ ] 128 10 1,280
Jack, chord __ . __ e ... 82 12 984
Lever, panel _ . _ ... __._..... 48 12 672
Link, launching nose MK II.____| 28 24 692
Lumber, softwood, dimension

3" x6"x4'6" ____ ... 18 48 864
Lumber, softwood, dimension

6" x6"x 46" .. 52 144 7,488
Nail, wire, steel . . oo 300 300
Roller, plain_ .. ... ___] 116 12 1,892
Roller, rocking _ ____ ... ______...J 206 12 2,472
Roller, transom, Bailey Bridge. - _J 12 4 48
Rope, sisal, lashing 34" x 25’_____ 3.3 88 290
Rope, sisal, 34" x 600" ____.______ 102 2 204
Rope, sisal, 1" x 600”7 ___.____.__] 156 2 312
Shackle, anchor type. .. .._..___] 5 4 20
Shoe, jack, 434" high. .. ... _..._ 36 8 288
Sledge, blacksmith 8 1b.______.__] 8 12 96
Spike 38" x 8" oo N 20 20
Template, rocking roller. .. ... ___] 8 8 624
Template, roller, plain. . ... ____] 22 12 264
Tongs, carrying, bridge erection_.] 13 20 260
Wedge, wood .. - - e 12 16 192
Wire rope assembly, single leg____ 12 4 48
Wrench, ratchet, reversible, with W

114” and 174" sockets, for 34"

and 124" bolts_ ... _____.__._J 13 30 390
Wrench, socket, offset 90 degrees,

114" for 3{" bolts. .. _______._ 12 40 480
Wrench, structural, 114" for 3{”

[370) 7 ISP 2 60 120
Wrench, structural, 114” for 1”7

bolts. o e 4.7 30 141
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Table 3~2. Bridge, Fixed, Steel Panel, Bailey Type M2—
Ereciion Equipment—Continued

Average Total
Nomenclature unit Set weight
weligxt quantity (Ib)

( .

Wrench, structural, 174" for 114"
bolts. . - 5.6 40 224

Total . _ .o o 22,926

*All jacks in one set must have same tocth pitch,

b. Conversion Set No. 8, Panel Crib Pier, M2,
Conversion set No. 8 is used with equipment from
the basic set to build panel crib piers. Table 3-3
lists component parts of conversion sst No. 3.
Enough parts are issued with each of these sets to
provide the assembly of a triple-truss pier sup-
porting two triple-truss broken spans and con-
taining both horizontal and vertical stories.

Table 3-3. Bridge Conversion Set No. 3, Bailey Type, Panel
Crib Pier, Fixed M2*

Average Total
Nomenclature unit Set weight
weisht | quantity (Ib)
(Ib)

Bag, transport_ . ... _____..._] 2 30 60
Bearing, erib___ . __.._] 37 24 888
Bearing, junetion-link._______..__ 217 6 1,302
Bolt, bracing_ .. _____.._. 1 36 36
Bolt, chord . .. . ... 7.5 8 60
Brace, sway, M2__ _________.__._. 68 12 816
Capsill,erib. . _ ... 251 12 3,012
Chess, junction, M2__ . ____.___._ 149 4 596
Clamp, e¢hord . __ ..o 11 32 352
Clamp, transom._ . ____.___._____ 7 32 224
Frame, bracing._____ ... ___.._ 44 4 176
Link, junetion_ __ ... _.._._._._. 36 6 216
Link, launching-nose, Mk IT______ 28 6 168
Pin,panel . .. ______. 6.1 120 732
Pin, safety. ... _..._] .13 200 26
Pin, sway-brace (spare)_ .. ....-.__| 1.1 2 2
Plate, tie. ... .. 3.5 16 56
Post, junction, span, female._.____ 202 6 1,212
Post, junction, span, male. . ___.__ 194 6 1,164
Raker . .- 22 16 352

Total . e e 11,450

*One bridze conversion set No. 8 makes two crib-pier lcads.
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3-2. Recommended Bridging Loads

a. Transport. The engineer company (panel
bridge) normally transports one set of Bailey
bridges on 5-ton dump trucks and 2l4-ton pole-
type utility trailers. The company has two pla-
toons, each capable of transporting one 80-foot
bridge (the most common bridge installed).

b. Bridging Loads. The loads shown in figures
3-1 through 8-9 have the following features:
(1) All loads are within the rated capacity of
the assigned vehicles.
(2) The loading lends itself to stockpiling or
assembly on a restricted site. A launching nose
can be started with only three loads on the site.

(8) The number of trailers is 40 percent of
the number of trucks. This fact makes it possible
to use trucks to tow inoperative vehicles if neces-
sary.

(4) Erection equipment is spread over four
trucks and one trailer, thereby minimizing the
effect of loss or breakdown.

(5) Trucks are loaded with all the female or
all the male panel ends toward the rear of the
vehicles.

(6) Steel cables are used for tiedowns on all
truckloads.

¢. Load Listing. The loads are listed below:

Truck load No. 1(5-ton truck—Parts and
grillage load (fig 8-1 and table 3—4).

Truck load no. 2 (5-ton truck)—Launching
nose load (fig 3-2 and table 3-5).

Truck load No. 3 (5-ton truck)—Panel load
(fig 3-3 and table 3-6).

Trailer load No. 4 (2l5-ton trailer)—Tran-
som load (fig 3—4 and table 3-7).

Truck load No. 5 (5-ton truck)—Deck load
(fig 3-5 and table 3-8).

Truck load No. 6 (5-ton truck)—Ramp load
fig 3—-6 and table 3-9).

Trailer load No. 7 (2l4-ton trailer)—Foot-
walk load (fig 3-7 and table 3-10).

Truck load No. 8 (5-ton truck)—Spares load
(fig 3-8 and table 3-11).

Truck load No. 9 (5-ton truck)—Overhead

 bracing load (fig 3-9 and table 3-12).

Truck load No. 10 (5-ton truck)—Crib-pier
load (table 3-13).



Figure 8-1.

Truck load No. 1—Parts and grillage load on 5-ton truck.
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Figure 8-2. Truck load No. 2—Launching nose load on 5-ton truck.
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Figure 8-8. Truck load No. 3—Panel load on 5-ton truck.
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Figure 8—4. Trailer load No. 4—Transom load on 2%-ton pole type trailer.

Figure 3-5. Truck load No. 5—Deck load on 5-ton truck.




Figure 3—-6. Truck load No. 6—~Ramp load on 5-ton truck.

PN

Figure 8-7. Trailer load No. 7—Footwalk load on 2 %-ton pole type trailer.
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Figure 3-8.

Tyuck load No. 8—Spares load on 5-ton truck.



- Weight (lb)
Quantity Item
. 4 Block, double, for 34" rope. . ___] 8 32 Unit Total
2 Block, triple, for 1” rope. .. ... _ ] 20 40
2 Block, snatch, for 3{” rope. - - __ 6.3 13 3 Bag, Bailey bridge parts and 2 6
2 Box, Wood _ _ oo 60 120 tools.
2 Extractor, pin________________] 18 36 3 Bar, carrying. .. ... ... 8 24
5 Hammer, rubber-faced . . _.___. 4 20 80 [ Bolt, bracing, bridge....._..___. 1 80
2 | Jack, ratchet-lever, 15-ton_______ 128 256 26 | Bolt, connector, chord.._....... 7.5 | 195
2 Jack, chord_______.__________._. 82 164 8 Brace, sway. .. _...______.. 68 644
4 Lever,panel . __________________ 48 192 40 Clamp transom_________._____. 7 280
24 Lumber, 3* x 6” x4/6”_______._._ 18 432 2 Hammer, rubber faced_.________ 4 8
72 Lumber, 6” x 6" x 46" __________ 52 3,744 12 Link, launching nose MK IT_____ 28 336
50 Marker, self-luminous.__..______ 0.13 7. 9 Panel, truss bridge______________ 577 5193
100 1b | Nail, wire, steel . - ... ______] 100 2 | Picket,steel . ..____.__._____. 12 24
6 Pickets, steel . ___ .. __ 12 72 65 Pin, safety, steel . _.____.__._. 0.13 8.
19 Pin, connector, panel, 70/{6” long" 5.8 110 30 Pil’l, connector, panel, 815/{5” long_ 6.1 183
21 Plate, tie- e 35 74 10 Raker, side, strut__.___._______. 22 220
4 Plate, base, bearing__ ____._.___ 381 1,524 6 Wrench, ratchet, reversible with 13 78
4 Roller, plain. - oo oo __ 116 464 114" and 174" sockets, for
4 Roller, rocking. ... .o .. 206 824 3{" and 134" bolts.
2 Roller, transom. - oo 12 24 8 Wrench, socket, offset 90° 114" 12 96
8 Shoe, bearing, 415" - - - .. 68 528 for 3{" bolts.
4 Shoe, jaek . - el 36 144 12 Wrench, structural, 134" for 2 24
4 Sledge, blacksmith 8 1b.________. 8 32 34" bolts.
2 Sign box, interior illuminated, 6 12 6 | Wrench, structural, 133" for 4.7 28
electric. 1" bolts.
10 Spike, 34" x 8" e L] 10 8 ‘Wrench, structural, 174" for 5.6 45
4 Template, rocking roller_________ 78 312 134" bolts.
6 Template, ro}ler plain. .. __._.._. 22 132 Total. - oo 7373
8 Tongs, carrying_ _____ . ___.._.._ 13 104
2 Wire rope assembly____________. 12 24 Note. One transom lcad No. 4 is towed by each launching ncse lcad.
6 Wrench, ratchet, reversible_ . ____ 13 78
8 Wrench, socket, offset 90°_ _____. 12 96
1L 3/
12 W;ZIII:; » structural, 134" for 3 2 24 Table 3-6. Truck Poad No. 83—Panel Load (5-ton Truck) —
6 Wrench, structural, 114 for 17 4 o7 (6 Loads Per Bridge Platoon; 12 Loads Per Company)
bolts. )
8 Wrench, structural, 174" for 5.6 45 Quantity Item Weight (b)
114" bolts. Unit Total
Total ... 9,816 3 Bags, Bailey bridge parts and 2 6
tools.
3 Bar, carrying . . - oo _._] 8 24
30 Bolt, riband, guardrail “J”_____] 4.5 185
80 Bolt, bracing, bridge___..______] 1 80
26 Bolt, conneector, chord._ . _ . _____] 7.5 195
4 Brace,sway . .- oo 68 272
40 Clamp, transom. ... _._] 7 280
4 Frame, bracing, bridge_._______| 44 156
2 Hammer, rubberfaced._.__.____] 4 8
9 Panel, truss, bridge____________] 577 5193
2 Picket, steel . . _ .. ______] 12 24
65 Pin, safety steel . _._______._.___| 0.12 8.5
26 Pin, connector, panel, 8154" 6.1 159
long.
4 Raker, side, strut_ ... _..._._] 22 88
4 Riband, guardrail . . .. _._._._..] 162 648
Total . _ e 72717
Note. 1. One 1nad 38 carries sufficient panels for 2 bays of DS bridge.

2. Riband ig carried on 4 trucks /platocn.
8. One truck /eompany carries no rakers or carrying bars.
4. Ea.ch of 8 panel loads tow transom loads.
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Figure 3-9.

Truck load No. 9—Overhead bracing load on §-ton truck.




‘Weight (ib)
. Quantity Item - . Weight (Ib)
Unit Total Quantity Item
Unit Total
ytrestle.______________. 6
7 Transom, trestle 18 4326 1 Bar, carrying. - ... 8 8
Total . - e 4326 80 Bolt, bracing, bridge_ . _________] 1 80
36 | Bolt, connector, chord._ __.___._ .5 270
’ 24 Bolt, end post, spares_.___._._.. 4 0.75 18
Table 3-8. Truck Load No. 5—~Deck Load (5-ton Truck)— 40 Clamp, transom_.__._.......__ 7 280
(2 Loads Per Bridge Platoon; 4 Loads Per Company) 7 Hammer, rubber faced____.....] 4 28
12 Holdfast, w/9 pickets. . _...._..] 160 1,920
Weight (Ib) 8 Jack, chord . ... . . ._.. { 82 656
Quantity Ttem Tae | Tomal 4 | Lever,panel______.__._._...__] 48 192
100 Nail, wire, steel . _ ___________._. 100
. 90 Pin, safety, steel .. __________._ 0.13 12
52 Chess, M2___ o .._._] 65 3,880 o ’ ]
2 Fraerilse bracing bridge....___.._] 44 88 28 Pin, connector, panel, 854" long] - 6.1 171
8 | Stringer, button_____._________]| 267 2,136 52 gloliiesrw;i’aibrfacg """""""" 'J 1 lé. 1 422
1 y 1 in. o] , y Plalll e e e e e e -
16 | Stringer, plain 260 4,160 4 | Roller, rocking. -omommmooooo ] 206 824
Totale ceee . s 9764 2 Rope, sisal, 3{" x 600" _____._... 102 204
2 Rope, sisal, 1" x 600" ____._____| 156 312
88 Rope, sisal, lashing, 54" x 25”"...] 3.3 290
Table 3-9. Truck Load No. 6—Ramp Load (5-ton Truck)— : g{:lcgkelei)?;;c};%itip; i;) """""" g gg
ds Per Bridge Platoon; 4 Load ’ . O e m e m oy
(¢ Loads Per Bridge Platoon; 4 Loads Per Company) 4 Tongs, carrying, bridge erection.] 13 42
Weight (Ib) 6 Wreneh, ratchet, reversible_ . ___] 13 78
Quantity Item o P 8 ‘Wrench, socket, offset 90°_ _.___ ] 12 96
nit ° 12 ‘Wrench, structural, 114” for 2 24
. . 84" bolts.
zf-) gﬁi’fﬁﬁiﬁ fr;iii é)rzriﬁ;{ad tooly i 5 93 6 | Wrench, structural, 135” for 4.7 29
’ R ety : 1” bolts
32 g?::é Llfx?a-c.lh 'g - ‘t;r-i(-ié; """"""" 2451 2 ’Ogg 8 Wrench, struectural, 124" for 5.6 45
’ ? PR EE e m m ey 114" bolts.
. 2 | Jacks, rachet-level, 15-ton_ - 128 256 2" bolts
4 Pedestal, ramp__________._.._____ 93 372 Total. - e e e e 6,250
4 Post, end, female______._______. 130 520
4 Post,end, male. . ____._._______. 121 484
4 Ramp, button_ ... ___ 348 1,392 Table 3—-12. Truck Load No. 9—Owverhead Bracing Load
8 |Ramp,plain. oo, 338 2,704 (5-ton Truck)
4 Riband, guardrail ... __.__._.__.. 162 648 :
4 | Wedge, wood. ... ... 12 48 Quantity Item UVZE‘K‘“ <:>m
nl 0
Total . - e 8,686
Note. One load carries no jacks, 13 | Bag, transport. ... ... .| 2 26
60 | Bolt, bracing (inbag)__..._.._._| 1 60
144 | Bolt, chord (12 per bag)____.___]] 7.5 1,080
Table 3-10. Trailer Load No. 7—Footwalk Load (214 ton 16 | Brace, sway M2*_ _____________] 68 1,088
Pole Type Trailer)— (1 Load Per Bridge Platoon; 2 Loads 10 | Frame, bracing_.______________] 44 440
Per Company) 20 | Support, overhead-bracing**____| 150 3,000
Weight (Ib) Total. .. 5,694
Quantity Item
Unit Total
*:gwo llloa?is ;eqqired fora l‘t:triple-tst:otry ll{)ridge.b200"7Lrggsgwsl(;aosggaea).
-] . y 19, . . s
40 Bearer, footwalk 23 920 includ:(eil;ne%rid;:‘;g‘tg. %‘l&pyoari c?gssslsceql?i:rrnneglt. and must be requi:i;?o:gg
o s e separately. When overhead-bracing supports are not used and triple-story
16 Footwalk__ ..o 104 1,664 bridges are braced by underslung transoms in inverted third-story panels,
40 | Post, footwalk__._..__________. 10 | 400 guarhead bracing loads aro oliwinated and 19 sway braces are added to cach
2 Rope, sisal 94" x 150, handrail .{ 20 40
Total. 3,024 d. Loads for Conversion Set No. 8. Conversion
set No. 8 is carried in 2 crib-pier loads.
e. Master Tables.
(1) Table 3-14 gives bridge assembly capa-
' bilities of the standard truck loads.
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Table 8-13. Truck Load No. 10—Crib-Pier Load—

(5-ton Truck)*

Quantity Item

Weight (Ib)

Unit Total
15 | Bag, transport_ . __......_..... 2 30
12 Bearing, erib_ ... ... ___._.. 37 444
3 Bearing, junction-link____.___.. 217 651
18 Bolt, bracing (in bag).......... 1 18
4 Bolt, chord (inbag)......._.... 7.5 30
6 Brace, sway, M2 ... ._... 68 408
6 Capsill, erib_ . . ... ... 251 1,506
2 Chess, junction, M2 _.____._... 149 298
16 Clamp, chord (in 5 bags)....... 11 176
16 Clamp, transom (in 2 bags)..... 1 112
2 Frame, bracing._ ... ___._._... 44 88
3 Link, junetion_ _ .. ______._._. 36 108
3 Link, launching-nose, Mk II___. 28 84
60 Pin, panel (in § bags)._........ 6 360
100 | Pin, safety (in bag)._.___._._._. 0.1 10
1 Pin, sway-brace, spare (in bag 1 1

with chord bolts).

8 | Plate, tieo .o oo 3.5 28
3 | Post, junction, span, female_.__.. 202 606
3 Post, junction, span, male....... 194 582
8 Raker. . . 22 176
Total. .o 5,916

*T'wo loads transport one conversion set No. 3, which combined with stand-

ard bridge parts will provide one panel erib pier.

(2) Table 3-15 gives the number of standard
truck loads required to assemble each type and
size of bridge.

(8) Table 3-16 gives the number of loads
required to build each type of crib pier.

Table 3-14. Capabilities of Standard Truck Loads

No. Name Loads required

1| Parts and
Grillage Load.
2 | Launching Nose
Load.

Provides site layout and erection
equipment.

Provides sufficient equipment for
launching nose for 80’ DS bridge,
with erection tools (less one panel).

3 | Panel Load._.__. 4 Provides sufficient panels for 2 bays

DS bridge.

4 | Transom Load. .| Each load No. 4 has sufficient

transoms for 3 bays DS bridge.

5 Deck Load...... Provides sufficient stringers and chess
for 4 bays.

6 | Ramp Load._._. | 2 per bridge (20’ of ramp at each end).

7 | Footwalk Load__| 1 per 80’ of bridge (one walk on each
side).

8 | Spares Load. ... | 1 per bridge 80’~70’ long. 2 per

bridge 80’150’ long. 3 per bridge
160/-200’ long.

9 | Overhead 2 per triple story bridge.
Bracing Load.

10 | Crib Pier Load.._| See table 3-16.

Table 3-15. Number of Standard Truck Loads for Different Spans and Assemblies

Number of truck loads Total vehicles
Parts and [Launching | Panel Transom Deck Ramp | Footwalk | Spares | Overhead 5-ton 214-ton
Span Type grillage | nose lcad load load load load load load bracing dump pole
load* No. 1 No. 8 No. 4 No. 5 No. 6 No. 7 No. 8 | load No. 9}load No. 9 | trailers

30 | S8 1 1 1 2 1 4 1 ) N I 9 3
40 | SS e e 1 1 1 2 1 4 1 1. 9 3
LRI Y 1 1 2 2 2 4 1 ) 12 3
DS e **) 1 3 4 2 4 1 ) N 14 b

60 188 ceiaioao 1 1 2 3 2 4 1 ) U T 11 4
D1 S **) 1 3 3 2 4 1 ) N 13 4

70 1SS e 1 1 2 3 2 4 1 b N I 11 4
DS e 1 1 4 4 2 4 1 ) N 13 5

80 | SS. e 1 1 2 4 2 4 1 2 e 12 153
DS ] 1 1 4 4 2 4 1 2 s 14 5

U T **) 1 6 6 2 4 1 2 e 18 7

90 | SS. oo 1 2 2 4 3 4 2 b IO 14 6
DS eeaas 4 1 2 4 4 3 4 2 2 .. 16 6

Y **) 2 6 4 3 4 2 2 ... 19 g

100 | S8 e ee e 1 2 3 3 3 4 2 2% . 15 5
DS e o] 1 2 5 3 3 4 2 2. 17 5

b S , 1 2 7 4 3 4 2 2o 19 6
DD **) 2 9 7 3 4 2 2 . 23 9

110 | DS eee e 1 2 5 5 3 4 2 2 e 17 T
b T 1 2 8 5 3 4 2 2 e 20 7
DD **) 2 10 8 3 4 2 - 24 10

TD. e **) 2 15 8 3 4 2 2 .. 29 10

120 { DS o meaa oo 1 2 6 5 3 4 2 2 e 18 7
Y T 1 2 9 51 3 4 2 7 O 21 7

150 U ** 2 11 b 3 4 2 b I 25 9

5y > **) 2 16 8 8 4 2 3 30 10

See notes below table,

36




span Ly¥Ye silllagc nos5¢e 1oad i0ad i0ad 10ad 10ad 10aad avaud viacvilly Kuiuy PpUIC
. load* No.1| No. 8 No. 38 No. 4 No. 5 No. 6 No. 7 No. 8 |load No. 9|load No. 9| trailers
130 | DS_ oo 1 2 6 5 4 4 2 3 I 19 7
N SRR 1 2 9 b 4 4 2 b2 I 22 7
DDl 2 2 12 5 4 4 2 b2 P 26 17
TD. e (**) 3 18 b 4 4 2 2 e 34 7
DT ... **) 3 18 9 4 4 2 2 2 33 11
140 (DS o ieeeeaa 1 2 7 6 4| 4 2 b 20 8
A T 2 2 10 6 4 4 2 2 cecan. 24 8
DD.eaaad 2 3 13 6 4 4 2 b I 28 8
) 0 T **) 3 18 6 4 4 2 b I 84 8
DT e 4 **) 3 18 9 4 4 2 2 2 33 11
160 { TS e cceecaea ] 1 2 10 6 4 4 2 2] 28 8
DD iaan **) -3 14 6 4 4 2 3 IO 30 8
o D I **) 3 20 6 4 4 2 2 e 36 8
DT e **) 3 20 6 4 4 2 2 2 38 8
160 | TS e ecemeeae ] 1 2 11 6 4 4 2 31 I 25 8
DD eea 2 3 16 6 4 4 2 Blocomaaaa 31 8
Y O I ** 3 22 6 4 4 2 L 3 I 89 8
DT. e **) 4 22 6 4 4 2 3 2 39 8
4 R **) 4 32 1 4 4 2 3 2 49 13
170 [ DD eeeae ] **) 3 18 7 5 4 3 E 3 36 10
1 0 S **) 4 26 ( 5 4 3 3 I 45 10
DT. o **) 4 26 K 5 4 3 3 2 44 10
[\ **) 4 38 12 5 4 3 3 2 56 16
180 | DD eeann 2 3 19 7 5 1 3 1 I 36 10
4 0 T **) 4 28 7 5 4 3 8 . 47 10
DT e ** 4 28 7 5 4 3 3 2 46 10
Mt A **) 4 40 7 5 4 3 3 2 58 10
190 |TD . ool **) 4 28 8 6 4 3 : 2 47 11
DT **) 4 28 8 b 4 3 3 2 49 11
' Y A A **) 4 42 8 b 4 3 3 2 60 11
200 | DT e **) 4 31 8 b 4 3 3 2 52 11
l A AR **) 4 44 8 b 4 3 3 2 62 11
210 | DT oo **) 4 32 8 6 4 3 8 2 54 11
TT. o cceaeemaend **) 4 46 8 6 4 3 8 2 €8 11
*Grillage requirements based on soil with a safe bearing pressure of 2 tons per square foot.
**These brigges require grillages which do not uge materials supplied in the parts and grillage load.
Note. Grillage supplied must be increased if cribbing is needed on top of standard grillage types and under plain roller templates.
3-3. Bay Loads type, 2V4-ton trailers carry the transoms as with

. the bridge load mentioned earlier. The bay load is
The recommended bridge load for combat opera- designed to be easily off loaded using a crane.

tions is the bay load (fig 3-10 and 3-11). Each However, the load may also be unloaded by hand

truck contains all the parts, except transoms, re- or dumped if a crane is not available. If the load
quired for one bay (10 ft) of double-single Bailey is dumped, care should be exercised not to damage
bridge. This loading lends itself well to most the chess. For a complete bridge, parts and gril-
combat engineer Bailey bridge missions. Table lage, launching nose, ramp, footwalk, spares and
8-17 lists the parts found in the bay load. Pole overhead bracing loads must also be included.
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Table 3~16. Panel Crib Piers That Can be Assembled Using Standard Truck Loads

Pier Number of standard truck loads
Parts . Panel Transom | Crib pier
Height Type Position of rocker load load load load
No. 1 No. 2 No. 8 No. 9
6’-814" SN = TSSO At base of pier....oeeeoeaceccacaes 1 1 1 1
7'-214" SR eN & 8 T HU O 1 1 1 1
107-1025" | 85 (BV ) o o e oo oo e e e e e mmmmam 1 1 1 1
80102 Y R 1 1 1 1
11'-215" I 070 T AP 1 1 1 1
DS AV e e e eme e d e e 1 1 1 1
T8 (L V) e e e e e e e e e e e e e e 1 1 1 1
11-714" 6 A7 T AU 1 1 1 1
6'-614" S (IH ) o e At top of pler - e eaaae 1 1 1 2
30 100 1= 5 TS RS 1 1 1 2
IO = 1 T RSP 1 1 1 2
11/-8* S8 IV ) e e e e e e 1 1 1 2
DS IV Y e e e e e e e e e 1 1 1 2
TS (AV ) e e e e e el 1 1 1 2
117 eI ¢ Y KOS 1 1 1 2
DS (2 V) e e e e e e 1 1 1 2
16'-615" ) 010 B2 2 B 1 T A 1 1 1 2
DD (LH-1V) . e e e e e e mm 1 1 2 2
17'-0" SD ( BV 1B ) oo e e e 1 1 1 2
21/-T" DD (BVLV) e et e e e e e 1 2 1 2
6'-314" DS (AH ) e e At base 0f Piere oo oo 1 1 1 2
N0 = O S KPR 1 1 1 2
721" 10 1IN ;) R AU 1 1 1 2
UG 2 5 U SNSRI 1 1 1 2
11-7Y" 1016 .7 S N 1 1 1 2
N 0 A7 T O 1 1 1 2
10°=1028" | T8 (2V ) e e e e e e e e 1 2 1 1
117" U A TS At top of pier. .o oo 1 2 1 2
16'-614" LU e 1 5 v T 1 2 1 2
17'-0* DD (2V=1H) oo e e e 1 2 1 2
SR VIR | : S S 1 3 1 2
21'-3" U JG 8 TA 1 S O 1 2 1 2
21'-7" 1010 IR0 AT R4 O R 1 2 1 2
TD 2V -1V e e e e e e 1 3 1 2
DD V-2V e e 1 2 1 2
317" DT (2V-2V-2V)_ o] At top of pler oo oo 1 3 2 2
TT (2V—=2V-2V ) el e 1 5 2 2
41'-7* DQ (AV—4V-2V-2V) e e 1 6 38 4
51'-7" D5 (4V-4V-2V-2V-2V)____ L] 1 ( 4 b6
417 TQ (4V—4V-2V-2V)_ . e 1 9 3 6
51’ 7" T6 (4V-4V-2V-2V2~V)_ b e 1 10 4 6




12 Bolt, bracing, bridge________ ] 1 12

8 Bolt, riband_______ 4 36

2 Brace, sway. .. _._... 68 136
13 Chess, M2________.__ mmmmn— 65 845

8 Clamp, transom__..________. I 4 56

2 Frame, bracing, bridge_______._ 44 88

4 Panel, truss, bridge..._. _ 2,308

8 Retainer, bridge pin 1.04

8 Pin, connector, pane), long_._.._.| 6.1 48.8

2 Raker, side, strut__.____ ————— 22 44

2 Riband, guardrail . . __________. 162 324

2 Stringer, button________._____. 267 534

4 Stringer, plain 1,040

Note. Pan;l and bridge pin retainers are not included to pin on female end
posts.

Figure 8-10. Unloaded bay load.
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Figure 3-11. Truck bay load.
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CHAPTER 4
PLANNING AND ORGANIZATION

4-1. Requirements

Each available bridge site must be reconnoitered
to select the site which is most economical in use
of available personnel, equipment, and time. The
reconnaissance officer must be given the following
information before making his reconnaissance:

a. Where Bridge is Needed. The general loca-
tion of the bridge is determined by tactical re-
quirements.

b. Class of Bridge Needed. The class of the
bridge is determined by the type of vehicles it
must carry.

¢. When Bridge is Needed. The time designated
for the bridge to become operational impacts
heavily in planning for the mission.

4-2, Preliminary Studies

A thorough evaluation of information from pre-
liminary studies may aid the reconnaissance by
limiting it to a few suitable sites. Sources of pre-
liminary information are intelligence studies and
reports, interviews with local civilians, maps, aer-
ial photographs (including stereo-pairs), personal
aerial reconnaissance.

4-3. Site Selection

Whenever possible a ground reconnaissance is
made.

a. Site Selection Factors. The following site
selection factors are desirable for a panel bridge,

(1) Access routes at each end of the bridge
tying in to the main road net. These routes should
not require too much maintenance or preparation.

(2) Approaches requiring little preparation.
Should be two lane and straight for 150 feet at
each end of the bridge. Slope should not exceed 10
percent (10 to 1).

(3) Firm and stable banks of about equal
height,

(4) Assembly site large enough for assembly

of the bridge and wide enough for unloading and
stacking the parts and erection tools. The ap-
proach road often provides such space.

(5) Turnaround area large enough to allow
the trucks and pole type trailers to completely
turn around so that they can back into the site.
Normally located approximately 50 feet from the
bridge site.

(6) Engineer equipment park—a covered and
concealed area, located from 14 to 5 kilometers
behind the bridge site, in which to store vehicles
and equipment when not in use at the bridge site.

(7) Special consideration must be given the
amount of work required to prepare the ap-
proaches and piers, since this work frequently
takes as much time as the actual bridge installa-
tion.

b. Reconnaissance Report. The reconnaissance
report contains a description of every usable site
reconnoitered with a recommendation as to the
preferred site. The report includes—

(1) Location of site.

(2) Width at gap.

(8) Length, truss type, and type of grillage
of bridge that would be assembled at site.

(4) Slope of bridge.

(5) Condition of banks and capacity of abut-
ments,

(6) Proposed location of rocking rollers,
plain rollers, and base plates.

(7) Site preparation required.

(8) Recommended method of transporting
men and equipment to far bank.

(9) Sketch showing profile of centerline of
the bridge, extending 100 feet on the near shore
and 50 feet on the far shore.

(10) Sketch showing layout of assembly site,
and location of turnaround and engineer equip-
ment park.

(11) Truck route to bridge site from engi-
neer equipment park.
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Figure 4~1. Typical dridge site,

4-4, Bridge Design
Field design is outlined in chapter 5.

4-5, Site Layout

a. Assembly Directly from Trucks. Figure 4-1
shows a typical bridge site when the bridging is
being unloaded directly from the trucks. The site
must be cleared for at least as long as the width
of the gap, but the width of the site need only be
the width of the approach. ;

b. Assembly from Bridging Stacked at Site. 1f
the bridging is to be unloaded and stacked at the
gite, the site must be approximately 150 feet wide.
The stacks are arranged as illustrated in figure
4-2. In restricted areas, 30 feet should be availa-
ble at least on one side of the bridge to permit
insertion of transoms. Otherwise, transoms must
be threaded from within two bridge truss girders.
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4-6. Organization

The work force is normally organized into unload-
ing parties and an assembly party.

a. Unloading Parties. Each consists of one non-
commissioned officer and eight men. The number
of unloading parties depends on the length and
type of the bridge (table 4-1). Unless an un-
usually large cleared area exists at the site, no
more than three or four unloading parties will be
able to work efficiently at any one time.

Table 4~1. Number of Unloading Parties Needed

Number of
unl-ading

Type Span (feet) .
parties

S TSP PP 30-60
70-90
DS ] 50-80
90-120

70-120
130-140

90-150
160-170
110-120
130-180
190-200
130-170
1£0-200
150-200

0000 =A0CO~JOB-J DD OO i W

*Each party is 1 NCO and 8 EM.

b. Assembly Party. The various details in the
assembly party are shown in table 4-2.

¢. Duties. The duties of the details in the assem-
bly party are as follows:
(1) Panel detail,

(a) Carries, places, and pins together
panels in the launching nose and bridge.

(b) As soon as all panels are in place,
divides into two crews. One crew crosses to far
bank and begins dismantling the launching nose.
The other carries necessary parts to the far bank
for completion of the end of bridge and installa-
tion of the ramp.

(¢) Re-forms as a single detail and com-
pletes dismantling of the launching nose.

(d) Installs far-bank end posts.

(e) Jacks down far end of bridge.

(f) Installs far-bank ramp, and places its
chess and ribands.

(2) Transom detail.

(@) Carries, places, and clamps down tran-
soms.

(b) Removes plain rollers on near bank.

(¢) Installs end posts on near bank.

(d) Assists decking detail in jacking down
near end of bridge.
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Figure 4~2. Layout of bridging equipment at site.

/SWAY BRACES

' Tatle 4~2. Organization of Assembly Farty
Number of NCOs AND EM
Type of bridge
Detail
Single- Double- | Triple- | Double- | Triple- | Double- | Triple- | Double- Triple-
single gingle single double double triple triple triple triple
Construction by manpower only Using one crane*
CRANE e cceeec e e e 0-3 0-3
Truekdriver. . _ .. e 1SN S KNSRI [NODIPIN SUPRU N (1) (1)
Crane operator_ .. _ ... . . oo B (€))] 1)
Hookman..__________ il e 6] (1)
PANEL . . o 1-14 1-14 2-28 2-32 3-50 3-50 3-68 3-30 3~30
CarTYINg - e (12) (12) (24) (28) (44) (44) (60) (24) (24)
Pin_ e (2) (2) 4) (4) (6) (6) (8) (6) (6)
TRANSOM _ el 1-9 1-10 1-10 1-10 1-10 2-28 2-28 2-20 2-20
Carrying. - ... (8) (8) (8) (8) (8) (24) (24) (16) (16)
Clamp.. - - - e 1) (2) (2) (2) (2) 4) (4) 4 (4)
BRACING 1-4 1-6 1-8 1-12 1-20 1-32 1-40 1-32 1-38
Sway brace. - .o e (2) (2) (2) (2) (2) (6) (6) (6) (6)
Raker. .. ... (2) (2) (2) (2) (2) (2) 2 (2) (2
Bracing frame______________ .| (2) (2 4) 4) (8) (8) (10) (8)
Chord bolt. . _._________ b (4) 8 (10) (14) (10) (14)
Tieplate. . .o @ loooo-.. 4) |oeeeo-. @ Lo 4)
Overhead support___________._ ...l o o . [ S (6) (6) (4) 4)
DECKING e 1-12 1-12 1-12 1-12 1-12 1-12 1-12 1-12 1-12
Stringer. . ___ ... (8) (8) (8) (8) (8) (8) (8) (8) (8)
Chess and riband . _________ .. .._. 4) (4) 4) (4) 4) (4) 4 4 4)
' TOtal. - oo 4-39 | 442 | 558 | 566 | 692 | 7-122 | 7-148| 797 |7-108

* Normally, a crane is not used for single- or double-story assembly.
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(e¢) Installs near-bank ramp and assists

decking detail in placing chess and ribands on it.
(3) Bracing detail. Obtains, installs, and ad-

justs the following parts:

(@) Sway braces.

(b) Rakers.

(¢) Bracing frames, on double- and triple-
truss bridges only.

(d) Chord bolts, on double- and triple-
story bridges only.

(e) Tie plates, on triple-truss bridges only.

(f) Overhead bracing supports, on triple-
story bridges only.

(4) Decking detail,

(a) Assists panel detail in starting assem-
bly of the launching nose.

(b) Lays stringers, chess, and ribands on

bridge.

ramp.

(¢) Jacks down near end of bridge.
(d) Lays chess and ribands on near-bank

4-7. Assembly Time

Time for assembly and installation of a normal
bridge is given in table 4-3.

Table ,-3. Estimated Time for Assembly 1

Type of bridge
Single Double- Triple- Double- Triple- Double- Triple- Double- Triple-
Length in single single single double double triple triple triple triple
feet Time in hours
Construction by manpower only Using one crane 3
40 b8 72 PR NN PP SINIIIPIRI SPIIIPU. FPSIPI SIPIIRORIIE FORR IR
60 134 2 |eaaaoaoo- B RPN ST MNP I RS AP HOUI IO
80 2 213 2 IR PP NP ISR EUUUUIPII NS N
100 2y 3 315 'S 72NN (U I RUUIP SN RPN BSPI
120 oo 3% 4 5 6% lemoe e e e
140 oo 3% 415 534 7% 114 Leooeeoo-. 108 foee-.
LIV S AP 5 614 814 1334 19 1134 16Y4
180 | ] IR R 7 934 143 213 135 183
200 | e o RN KSR P 16 Y 24 1414 20%

! These times assume daylight conditions, a favorable assembly site, trained personnel, equipment stacked at site, and footwalks omitted. Field conditions, use
of untrained troops, poor weather, and enemy activity lengthen assembly time. For blackout conditions, increase daylight times by 50 percent, untrained troops, 20

percent, poor weather, 30 percent.

2 Time does not inelude preparation of site and layout of rollers, Clearing and leveling of site and roller layout will take from }4 to 4 or more hours depending
upon amount of work required to level site, construct grillages, and crib up rcllers,

3 Normally, a crane is not used for single~ or double-story construction.

a. Daylight Conditions

(1) Assembly and launching. Table 4-3
shows estimated times for daylight assembly and
launching of various lengths of different types of
bridges when built by manpower alone and when
one crane is used. Times do not include prepara-
tion of site and layout of rollers. These times as-
sume that there is a favorable assembly site, that
trained personnel are available, that equipment is
stacked at the site, and that footwalks are omit-
ted. Use of untrained troops, poor weather, var-
ious terrain conditions, and enemy activity will
lengthen assembly time. Additional time must also
be allowed for placing wear treads.

(2) Roller layout. Add 14 to 4 or more hours
for preparation of site and layout and placing of
rollers (depending upon the amount of work re-
quired to level site, install grillages, and crib up
rollers).

(3) Unloading. Add 14 hour for unloading
from trucks if separate unloading parties are
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available. If not available, add 1 to 214 hours
according to type of bridge.

b. Blackout Conditions. For blackout conditions,
increase daylight times by 50 to 100 percent de-
pending upon how much illumination of the site is
allowed by the tactical situation. As a rough rule
of thumb, once the site is cleared and the area for
roller layout is leveled, under minimum illumina-
tion of the site, the total time to accomplish roller
layout, bridge assembly, launching, jackdown, and
ramp installation is one bay of bridge per hour.

4-8. Installation Procedure

a. Site preparation—clearing mines, removing

obstacles, etc.

trucks.

Constructing a turnaround for

b. Roller layout (and installation of base
plates).

¢. Unloading of bridging.



4 7 T TTTeS T T T

’ g. Footwalks,

atadiated i

bridge equipment, without confusion, when it is
needed. If the equipment is to be stacked at the
site, the transportation is timed to arrive as soon
as the stacking site is ready.
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CHAPTER 5

FIELD DESIGN AND CLASSIFICATION

Section 1.

5-1. General

The Bailey bridge may be adapted to fit almost
any gap. The field design procedure first deter-
mines the initial length of bridge required. The
truss type needed to carry the required class of
traffic is then determined. Finally the required
grillage is determined. However, the grillage type
may cause a change to the initially determined
bridge length. If so, truss type will have to be
rechecked, as well as the grillage type, for the new
bridge length.

5-2. Determination of Initial Bridge Length

The initial bridge length is determined by adding
the width of the gap, the distance that the rocking
rollers must be set back from the edge of the bank
(safety setback) and the distance from the center
of the rocking roller to the bearing on which the
end of the bridge will rest (roller clearance).

a. Gap. The measurement of the gap depends on
the condition of the abutments.

(1) Prepared abutments. Prepared abut-
ments are considered to be abutments which can
hold the bridge load close to the face without fail-
ing. Examples of prepared abutments are mass
concrete, headwall with piles, and headwall with
footers and deadman. TM 5-312 gives more de-
tailed information on prepared abutments. The
gap is measured between the faces of two pre-
pared abutments (fig 5-1).

(2) Unprepared abutments. An unprepared
abutment is one which would probably fail if the

HEADWALL
WITH PILES

MASS
CONCRETE

Figure 5~1. Measuring the gap with two prepared

abutments.
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LENGTH, TRUSS TYPE, AND GRILLAGE TYPE

Figure 5-2. Measuring the gap with two unprepared
abutments.

HEADWALL

WITH PILES
-

DEMOLISHED
ABUTMENT

GAP )

Figure 5-3. Measuring the gap with one prepared and
one unprepared abutment.

Figure 5-4. Safety setback for prepared abutments.

bridge load were applied close to its edge. Exam-
ples of unprepared abutments would be natural
slopes, demolished abutments, or abutments with
headwalls which are not strong enough to hold the
load. The gap is measured from the toe of the
slope of one unprepared abutment to the toe of
the slope of the other (fig 5-2).



of the prepared abutment to the toe of the slope of
the unprepared abutment (fig 5~3).

b. Safety Setback. Safety setback is the mini-

mum distance that each rocking roller must be

behind the bank of the gap. This distance depends
on the condition of the abutments on each bank.

(1) Prepared abutments. If the bridge site
has prepared abutments, the rocking rollers are
set back a minimum of 3 feet 6 inches from the
edge of the abutment (fig 5-4).

(2) Unprepared abutments. When unpre-
pared abutments exist, the safety setback must be
calculated. If the rollers are placed too close to the
edge of the gap, the soil may fail during launch-
ing. The rocking rollers are therefore placed at a
location behind the angle of repose of the soil. For
field design, the angle of repose is assumed to be
45° (an average value). This would mean that the
rocking roller should be set back a distance equal
to the height of the bank. However, an additional
safety factor of 50 percent is added. Therefore the
safety setback is established as 1.5 times the bank
height. The bank height is measured from the toe
of the slope to the ground level at the abutment
(fig 5-5). The safety setback is measured back
from the toe of the slope.

Unprepared abutment
Bank height 8

Example: Given:

¢. Roller Clearance. Roller clearance is the dis-
tance from the center of the rocking roller to the
center of the bearing on which the bridge end
posts will rest (fig 5-6). The normal roller clear-
ance approximately 2 feet 6 inches. This figure is
always used when determining the initial bridge
length. If grillage is required, the actual roller
clearance will be determined by the type of gril-
lage used (fig 5-10—5-17).

d. Bridge Length. The initial bridge length is
the sum of the width of the gap, the safety set-
backs, and the roller clearances.

Examples.

(1) Both abutments prepared (fig 5-7).
Given: Gap is 56 feet (abutment to abutment)
Required: Determine initial bridge length

$5=1.5(8)="
12’

Figure 5-5. Safety setback for unprepared

Required: Determine the safety setback abutments.
END POST— PANEL
®
ey x M
* -l- ROCKING ROLLER +
BEARIN -

'

1]
WX \‘“‘ R

:ﬂ

MINIMUM ROLLER CLEARANCE

2~ 6
NORMAL ROLLER CLEARANCE

A8 BEARING
<

T &\\\ \\\\\V\\\\« .

"”ROCKING nousk
TEMPLATE

€ ROCKING-ROLLER
TEMPLATE

Figure 5-6. Rocking rollers and base plate at the end of bridge.
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ROCKING ROLLER

BASE PLATE

2.'6”

21-6"

1.5(9)
o135 =

Ry snnaid -

56° —

: f.snzp:

18' el  |#—2.5'

Figure 5-8. Profile of bridge site—both banks without prepared abutmenta,

Solution: Initial bridge length = gap 4 safety
setbacks +
normal roller
clearances

L; =56 - (3.5’ 4
3.5") 4+ (2.5
+ 2.5')
Li = 68'
Round up to the next 10-foot length—70’

(2) Both abutments unprepared (fig 5-8).

Given: Gap measurement (toe to toe)—57"
Bank height—near shore 9°, far shore
12/
Required : Determine initial bridge length
Solution: L = gap + safety setbacks + roller
clearances
L==574+[1.5(9)4 1.5(12)]1+ (2.5 4
2.5)
L ==93.56 Round up to 100 feet
(3) One prepared and one unprepared abut-
ent (fig 5-9).
siven:  Gap measurement (toe to toe)—53’
Bank height unprepared shore—10’

Required : Determine initial bridge length
Solution: L = gap -+ safety setbacks + roller
clearances

L =53+ [8.5+1.5(10)] 4 (2.5 4 2.5)

= 76.5" Round up to 80’

5-3. Truss Type

The required truss type for a given length of Bai-
ley bridge to carry a specified class of traffic is
found in table 5-1. The actual class of the bridge

may be greater than required, but not less.

Note. The truss type required for a mormal crossing is

always used.

53’

2.5

Figure 5-9. Profile of bridge site—one prepared
abutment and one bank without prepared abutment.

2.5°
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Solution: From table 5-1

Truss type—triple—single

Actual class—85 wheel/80 track

5-4. Type of Grillage Required

a. Purpose. The end posts at each end of the
bridge are supported by bearings set on base
plates (fig 2-18 and 5-6). During launching, the
entire launching weight of the bridge is carried by
the near bank rocking rollers, which rest on rock-
ing-roller templates. If the bearing pressure under
the rocking-roller template (or base plate) ex-
ceeds the safe bearing capacity of the ground,
grillages are used to spread the load over a larger
area (fig 5-10—5-17). Grillages also serve as
cribbing to raise base plates or rollers to the de-
sired level.

b. Desecription. Grillages are made of squared
timbers laid under the base plate or roller tem-
plate. These must be carefully leveled frans-
versely; grillages on each end of the bridge must
be level with each other so that all trusses will
rest on bearing plates. If bearing plates are not
level transversely only one truss will carry the
load at first, until deflection under load brings the
other trusses to bear. The first truss to bear will
then be overstressed before the last truss can be
fully utilized. This can result in failure under less
than the rated load of the bridge.

(1) Standard grillages using timbers supplied
in panel bridge set. The panel bridge set supplies
144 each 6- by 6-inch timbers 414 feet long, and
48 each 8- by 6-inch timbers 414 feet long for
grillage. Standard grillages using these timbers
and panel bridge parts are illustrated in figures
5-10 through 5-14. The capacities are given in
table 5-4.

(2) Grillages using timbers not supplied in
panel bridge set. On soft soils, some of the heavier
bridges will require larger grillages than can be
built from the timbers supplied in the set. For
these bridges, grillages built from 8- by 8-inch
timbers are shown in figures 5-15 through 5-17,

(8) Nonstandard grillages. Other gize tim-
bers can be used if each layer is at least as thick
and as wide as the corresponding standard gril-
lage. Squared timbers should be used so far as
possible. Use of rough cut timbers often results in
uneven, wobbly cribs.

the soll bearing capacity. lable o—a gives ihe sale
bearing pressure in tons per square foot on var-
ious soils. A careful evaluation of the soil charac-
ter is essential to prevent grillage failures. Note
that in sandy or gravelly soils, the bearing power
of the soil is increased when the grillage is dug in
so that it bears on the soil 115 or more feet below
the surrounding surface.

Table 5-2. Safe Bearing Capacity for Various Soils

Bearing
values in
Soil description tons per
square
foot
Hardpan overlying roek. ... oo ool 12
Very compact sandy gravel .. . ... 10
Loose gravel and sandy gravel, compact sand and
gravelly sand; very compact sand, inorganic silt
soils. 6
Hard dry consolidated elay _ . _ . oL 5
Loose coarse to medium sand; medium compact fine
sand. 4
Compact sand elay . - oo 3
Loose fine sand; medium ecompact sand, inorganic
silt soils. 2
Firm orstiff elay. ... e eeeeees 1.5
Loose saturated sand clay soils; medium soft clay. . . 1

(2) Load on grillage. Table 5-3 gives the load
on grillage at one corner of the bridge. Note that
in some bridges the rocking roller reaction is
greater than the base-plate reaction.

(8) Capacities of grillage. Table 5-4 gives the
load capacities for the grillage in varying soils.

(4) Determining required grillage. The type
of grillage required may be found by determining
the bridge reactions from table 5-3 and then se-
lecting a grillage type from table 5-4 which has
the required capacity for the proper soil type. The
grillage types for various soils and bridge types
are also given in table 5-5.

Example:
Given : Bridge length—80"
Truss type—triple single
Soil type~—loose fine sand
Required : Determine the grillage type re-
quired.

Field solution: (1) From table 5-2, soil bear-
ing capacity is 2 tons/
foot.

(2) From table 5-5, grillage
type required is type 4.




Table 5~3. Mazximum Base-Plate and Rocking-Roller Reaclions in Tons on Grillage at One Corner of Bridge

S8

DS

TS

DD

TD

DT

TT

Spaninfeet. .. . ...
Safe capacity.. oo ooeomiaa-
1 Caution eapaeity. . ... .__..._.
lBase-plate reaction 1L ___._._.
Rocking-roller reaction 2..__.._.

Safe capacity. .o ocncaaon
Caution capacity......ceoceo--
{Base—plate reaction 1. _.._.____.
Rocking-roller reaction 2........

{ Span in feet. . ... coooceocmno-

Span infeet . . o oioimennan
Safe capacity. .o cnvreeanaa-
4 Caution eapacity. ... ...
Base-plate reaction *._.__....._.
Rocking-roller reaction 2___..._.

Spaninfeet ... o o.aoeo.-
Safe capacity .. ooceoeneeeo--
Caution eapacity. - «ovouuceaoan
Base-plate reaction '......_....
Rocking-roller reaction 2__......

Span in feet.. ocouovoceaaan
Safe capacity....oooeecccraaa-
Caution eapacity .. .. ...
Base-plate reaction *_____.__...
Rocking-roller reaction 2..._....

(Span in feet__..__.ooooooeo__.
Safe capacity ..o oo
Caution ecapacity_ - oo oo..
Base-plate reaction 1__ . _.__....
\Rocking-roller reaction 2._.____.

Span in feet. ... oo
Safe capacity. oo oo
Caution capacity. . ... .c...__..
Base-plate reaction ' ____...._.
Rocking-roller reaction ?....._..

30
40
55
81
5.7

50
80
100
56
10.5

80
80
100
59
19.0

100
75
94

-3
w
oy o

130

26.0
130

38.3
150

50
49
50.8

170

80
18
23
18

90
13

52

t Includes weight of footwalks, ramps, bearings, and base plate. Live load assumed to be caution load on center line of bridge.

2 Includes weight of rocking rollers, bearings, and template. Bridge launched without footwalks.



7/4 1 1 18 VV 30 Vy
. *? : 3 /8/10/9 22 30 /17 60 31
13 22 22 26 45 16 59 90 86
27 45 46 51/ 71 63 75 V 99
20 /12/31/40 a7 /57/45/34 60 /60
34 56 56 V n 19 75 90 99
20 /15/39/51 46 /57/57 /34/60/60
a1 79 VVV 99 V 90 V
> /my/zw 60 60 57 /60 34 /so 60

Material required

Supplied in panel bridge set Not in panel bridge set
No 17 pes 27 pes 2ramps | 4 ramps | 3 ramps || 3 pes 4 tran- 3 ramps
grillage 6”x6"| 6"x6" | 20 pes 47 pes 28 chess || 8" x 8" soms 10 | 15 pes
required x 46" x 4’6" 6"x6" 6" x6" x 60" pes2”"x | 8"x8"
9 pes x 4’6" x 4’6" 5 pes 6” x4'6"| x150”
3" x6" 87 x 8" 4 pes
x 46" x 80" 6" x6"
12 pes x 4’6"
8"x 8" 30 pes
x 120" 87" x 8"
. x 120

)

Upper figure represents the maximum safe load on the base plate. Lower figure gives maximum allowable load on each rocking roller template.

Detailed analysis: (1) From table 5-3, corner re-
actions are 59 tons—base
plate, 19.0 tons-—rocking
rollers.

(2) From table 54, type 4 and
type 5 grillage provide the
necessary capacities. Type
4 mprovides 71 tons base
plate and 57 tons rocking
roller. Type 5 provides 63
tons base plate and 45 tons
rocking roller. Either of
these could be used depend-
ing upon availability of
materials,

(5) Banks of different capacities. Although it
is unlikely, if the near bank has a different soil
bearing capacity than the far bank, the grillage
must be determined separately for each bank.

(6) Slope check. The maximum allowable

slope for a Bailey bridge is 1:30. If bank heights
differ enough to cause a greater slope, the low end
may be cribbed up to decrease the slope. The crib-
bing must have at least the same bearing area as
the required grillage. If cribbing is impractical,
the high end may be excavated to reduce the slope.

(7) Grillage configurations. Figures 5-10—
5-17 show the dimensions of and necessary mate-
rialg for the grillage types.

Note Types 6, 7, and 8 are made from materials not
issued with the bridge set.

5-5. Determination of Final Bridge Length

If grillage is required, the roller clearance is in-
creased. This mgy affect the required bridge
length. If so, the truss and grillage type must be
rechecked for the new bridge length. The required
roller clearances for each type of grillage are
shown in figures 5~10 through 5-17,
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Types of Grilluge Needed

Table 5-5.
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MATERIAL
17 PCS 6''x 6" x4'-6"

Figure 5~10. Type 1 grillage.

MATERIAL
27 PCS 6 x6'' x4'-6"
9 PCS 3" x6""x4'-6"

’ ' Figure 5-11. Type 2 grillage.




x6'" x4'-
2 PLAIN RAMPS

MATERIAL
20 PCS 6"

Type 8 grillage.

Figure 5-12.

" OI_OII

4 PLAIN RAMPS

MATERIAL
47 PCS 6" x6"" x4'-6"

PLAIN RAMPS

Type 4 grillage.

Figure 5-18.

' 'Va



MATERIAL f
3 PLAIN RAMPS

28 CHESS
Figure §-1,. Type 5 grillage.
/>\ 31_9//
81_0“ 4'—0“ ]21_01[

MATERIAL
12 PCS 8" x 8" x 12'-0"
5 PCS 8" x 8" x 8'-0"
3 PCS 8" x 8" x 6'-0"

Figure 5-15. Type 6 grillage.
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Figure 5-16. Type 7 grillage.



PLAIN RAMP
811 X 8" X ]SI-OII
MATERIAL

15 PCS 8" x 8" x 15'.0"
'3 PLAIN RAMPS

Figure 5-17. Type 8 grillage.

Example:
Given: Initial bridge length—78.5 or 80’
Required class 50/55

Initial truss type—double-single
Soil bearing capacity-—2 tons/square
foot
Required : Determine the final bridge length, truss,
and grillage type.
Solution: (1) From table 5-5, grillage required
—type 1.
(2) Roller clearance from figure 5-10
—476"".
(3) Initial roller clearance was 2’6"

Section II.

5-6. General

The panel bridge is normally launched by canti-
levering a skeleton framework, called the launch-
ing nose, over the gap. The weight of the bridge
acts ag the counterweight. When the launching
nose reaches the far shore, it rests on the rocking
rollers and supports the bridge as it is pushed
across the gap. The composition of the nose de-
pends on the length of the bridge and the type of
assembly. The composition of the launching nose
for the various combinations of span and bridge
assembly is given in chapter 7, tables. 7-1, 7-2,
and 7-3; chapter 8, tables 8-1 and 8-2; and chap-
ter 9, tables 9-1 and 9-2. These tables must be

therefore 2 more feet must be added

to each end of bridge:
New bridge length = 78.5" 4 2’ 4
2'
= 82.5 or 90’

(4) Recheck truss type, table 5-1. 90’
‘ triple-single required.

(5) Recheck grillage, table 5-5 type 8
required.

(6) Recheck roller clearance, figure 5-
12. 3’6”7. This will not increase the
bridge length.

(7) Final--90’ TS, type 8 grillage.

LAUNCHING NOSE

followed exactly with respect to the composition
of the launching nose.

5-7. Use of Launching-Nose Links

a. Purpose. The launching nose tends to sag as
it is cantilevered over the gap. The approximate
sag at the end of the nose just before it reaches
the far bank is shown in the above-mentioned ta-
bles. To overcome this sag, launching-nose links
are used (fiz 2-36 and 5-18). Using one launch-
ing-nose link in each truss increases the length of
the bottom chords of the launching nose by 714
inches; thus, the end of the launching nose is
raised by 1314 inches for each bay ahead of the
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Figure §~18. Upturned skeleton launching nose.

links. Because links must not be inserted with
more than four bays of the launching nose ahead
of them, the maximum amount of lift that can be
obtained from one pair of links is about 54 inches.
If a greater amount of lift is required, an addi-
tional pair of links can be used in one of the
joints between the original pair and the end of the
nose, its place depending on how much lift is re-
quired. Table 5-6 gives the vertical lifts that can
be obtained using one or more pairs of links. The
maximum lift obtainable using launching-nose
links is 9414 inches. When calculating the position
of the links, add an additional 6 inches to sag
values shown for safety.

b. Far-Bank Seat Higher Than or Level With
Near Bank Seat. When the far-bank seat is higher
than or level with the near-bank seat, launching-
nose links must be used to compensate for sag,
and the tops of all rollers must be in the same
plane. If necessary, block and tackle should be
used to prevent the bridge from sliding back-
wards.

¢. Far-Bank Seat Lower Than Near-Bank Seat.
Launching-nose links are necessary if the far-
bank seat is low enough to require the use of block
and tackle on the near bank to prevent the bridge
from running away when the balance point passes
the rocking rollers.

d. Example of the Use of Launching-Nose
Links.
Given—

A 160-foot TS bridge with approximate sag
of 77 inches at the tip of the launching nose (table

7-8). The far-bank seat is level with the near-
bank seat.
Problem—
Are launching nose links required? If links
are required what distance are they placed from
tip of launching nose?

Solution—

Launching-nose links are required (b above).
The sag at the tip of the launching nose is 77
inches, and 6 inches is added for safety. From
table 5-6 it is found that for a sag of 83 inches, it
is necessary to use a pair of links at 30 feet and
another pair at 40 feet from the tip of the launch.
ing nose.

Table 5-6. Use of Launching-Nose Links

Resulting
Distance of links from tip of launching nose (feet) vertieal lift of
tip of nose
(inches)
One pair of links:
10, ] 131
20 e 27
80 e —————— ] 40}
40 e —mm 54
Two pairs:
10and 40 o eeaaad 671
20and 40 - e 81
30and 40, . o] 94}

e. Field Method. Table 2-1 gives the numbe
and position of launching nose links required fo
normal bridges. This table assumes that both nea.
and far shore rocking rollers are at the same ele
vation.



To complete the field design of a Bailey bridge,

the number of rollers and jacks required must be

determined. Chapter 6 provides details on placing

the rollers.

5-9. Rocking Rollers

Rocking rollers are used on both banks during
launching. Normally two rocking rollers are used

rocking rollers and 2 to 4 inches below the plane
of the other rollers. These may be removed once
the construction extends back to the first row of
plain rollers. The number of plain rollers needed
for various bridges is shown in table 5~8. Also see
table 2-1.

Table 5-8. Rows of Plain Rollers Required

on the near bank for single-single and double-sin- Truss type
gle truss types of 100 feet and shorter and four Bridge length (1) (e T T oD [ 1D | DT | 77
are used for all other assemblies. Two rocking
rollers are normally required on the far bank; 30-50 1 {1
however, four are used if the skeleton launching 60-80 2 | alo
nose is double-truss in any part. Table 5-7 shows ” s 2 | 2
the required number of rocking rollers on near ;
and far banks for various bridge lengths and as- 100 3 |38 }12 |2
semblies. 110-120 3183|3813
130 3 3 3 3 3
Table 5~7. Number of Rocking Rollers Needed for Bridge
140 3|14 |4 [38]s3
Type Span (ft) Near bank Far bank 150 4 4 4 4
ss 30-100 2 2 160 4 4 4 4 3
DS 50-80 2 2 170 4 4 4 3
90-100 2 2 130 4 b 4 4
110-140 4 2 190 5 5 4
TS 80-160 4 2 200-210 5 4
DD 100-130 4 2
140-180 4 4 Table 6~9. Number of Jacks Needed at Each End of Bridge
TD 110-120 4 2 —
130-190 4 4 Truss type Span (ft) l:%e&iiz} %‘x:-i mb
. 4 4
DT 130-210 S5 50-100 9
. 4
TT 160-210 4 DS 50-140 .
TS 80-140 4
5-10. Plain Rollers 150-160 6
Rows of plain rollers are placed behind the rock- DD 100-120 4
ing rollers at intervals of 25 feet to support the 130-180 6
bridge during construction. The number .of rollgrs ™D 110-140 5
in each row depends on the type of bridge. Sin- 50190 3
gle-single and double-single bridges need two
plain rollers per row. All other types of construc- DT 130 6
tion need four plain rollers per row (chap 6). The 140-180 8
number of rows required depends on the construc- 90210 ”
tion backspace needed (table 2-1). Plain rollers
need only be placed every 25 feet. Additional roll- TT 160-170 10
ers are not required to support an overhang under 180-210 12

25 feet. In addition, two construction rollers are
used to aid in inserting the launching-nose links.

Note. Jacks must be positioned so that they carry no more than 734 tons on
the toe or 15 tons on the top.




5-11. Jacks down each end of the bridge is shown in table 5-9.
Details on jacking procedures are given in chap-

The number of jacks required to jack down a ters 7, 8, and 9.

bridge depends on the span length and the type of
the bridge. The number of jacks needed to jack

Section IV. RAMPS

5-12. Supports for Ramps

a. Support for End of Ramp. The end of the
ramp will carry about one-quarter of the weight
of the heaviest tracked vehicle to pass over it
when the ramp is supported at midspan. If there
is no midspan support, the end of the ramp will
carry about four-tenths of the weight of the
tracked vehicle. One or two stacks of chess side-
by-side are laid in two layers under the tapered
end of the ramp to provide the necessary bearing
area on the soil. If greater area is needed for
heavy loads on very soft soil, footings are used
under the chess. On soil capable of supporting 2
tons per square foot, two chess under the tapered . o .
end of the ramp are enough for bridges up to class F w“".:’z?‘ C”bbmgl ‘mgs w“d‘?’t‘” “"d":”';‘:mp at
67. For higher capacity bridges, four chess are midpoint to carry loads of 45 tons or )
used (fig 5-19). One chess on edge at the end of
the ramp serves as an end dam so the approach
can be made level with the ramp floor. T ZTTT o FACE OF END DAM HERD

x— — - WHEN NO GRILLAGE 1S USED
N T"‘ﬁ’\
b. Midspan Ramp Supports. Ny W
(1) For loads of 45 tons or over, each ramp ‘\\;'J.i 'l': D on

section must be supported at its midpoint by crib- — _71 N l: LEVEL RAMP “"3 -6 "‘
bing and wedges (fig 5-20). This support will Tk i
carry one-half of the class of the vehicle passing 2 jﬂi} i 2NN 7
over, and the area of the base of the cribbing oY < SLEEPERS
should be large enough to spread the load over the 2% n w I
soil without exceeding the allowable bearing pres- o LLAGE “END DAM
sure of the soil. On soil capable of supporting 2
tons per square foot, two chess side-by-side under

the cribbing provide enough bearing area for all

bridges. Figure 5-21. Level 10-foot ramp for loads of
(2) An alternate method for loads of 45 tons 45 tons or over.

or over is to make the ramp level with at least 314

feet of the ramp supported on the abutment (fig

5-21). ¢. Pedestal Supports. Because the slope of 1
ramp should not exceed 10 to 1, it may be nec
sary to use two ramp bays. The junction of !
two ramp bays rests on a transom supported
four ramp pedestals spaced as shown in fig
5-22. These pedestals take two-thirds of the cl

— - Fjﬂxw of the vehicles passing over and must be set
N MU enough grillage to spread the load over the s
Tt \ Three 6- by 6-inch timbers 4 feet 6 inches I
\\\\\\\\\ W under each pair of pedestals provide enough a

for 40-ton loads on soil that will carry 2 tons
square foot. For heavier loads, three chess
Figure 5-19. Support for end of ramp. placed side-by-side under the 6- by 6-inch timb.

FOR LOADS OVER CLASS 67 FOR LOADS UP TO CLASS 67

&1



RAMP PEDESTALS

5-13. Supports for End Transom L

For loads of 40 tons or more, cribbing and wedges b
are used under the midpoint of the end transom ‘
(fig 5-28). This support will carry four-tenths of
the weight of the heaviest tracked vehicle to pass P
over, and the area of the base of the cribbing
should be large enough to spread the load over the
ground without exceeding the allowable bearing
pressure on the soil. Seven 6- by 6-inch timbers 4
feet 6 inches long laid side-by-side provide enough
area for all the bridge loads on soil that will carry
2 tons per square foot.

Figure 5-28. Cribbing and wedging under center
of end transom to carry loads of 40 tons or over.




Section V. EXAMPLE FIELD DESIGN PROBLEM
5-14. Bailey Bridge Example Problem (b) L=112" + 3.6’ + 1.5(18) + 2.5 +
. , L =149.5’ Round up to 150’
Given: Gap—112
Abutments—Far shore prepared, near (5) Slope check )
shore unprepared. ' (a¢) Bank height difference 2’ :
Bank height—Near shore: 18’ (b) Grillage height—Timber 6” (fig. 5-13)
Far shore: 20’ Ramps 5” (para
Vehicle class—60 wheel and track ' 2-20)
Soil~—Near shore—Iloose fine sand (¢) Total height difference 211"
Far shore—compact sand (d) Slope = 211”/150’ N 1:50 OK
Required: Determine the final bridge length, Answer a: 150'DT, type 4 grillage

truss and grillage type, launching nose, number of

_ ‘ b. Launching Nose.
rollers and jacks, and cribbing to obtain required

(1) Length and composition of nose (table

class. 9-1)
5-15. Solution of Problem @) !10.’ :k5 bays S8, 4 bays DS
n
a. Bridge Length, Truss and Grillage Type. (2) lReZuired lift
(1) Initial bridge length 1. Sag — 34 inches (table 9-1)
L=112" + [8.6’ + 1.5(18)] + 2.6 + . 2. Bank height = 1 24” (given)
25 5o 3. Safety = 6”
= 147.5’ Round up to 150 4 Grillage — 17”7 (ﬁg' 5_13)
(2) Truss type Total lift = 84” 4 24” 4+ 6” —

Double-triple from table 5-1.

17!’ — 47/[
(8) Grillage

(b) Number and placement of links—table

() Near shore 5-6
1. Soil bearing capacity from table 5-2 1. One pair
SBC = 2 tons/sq foot 2. 40 feet '
2. '(r};glﬁe: ?”2:', férom table 5-5 ¢. Rollers anfi Jacks. f
However, types 7 and 8 require mate- (1) Rocking rollers (table 5-7)
rials not issued with bridge set, Near shore—4
therefore use type 4. Far shore—4
(b) Far shore (2) Plain rollers
1. Soil bearing capacity from table 5-2 (a) Rollers per row
SBC = 6 tons/sq ft 4 per row—(para 5-10)
2. Grillage type from table 5-5 (b) Number of rows
None required 4—(table 5-8)
(4) Recheck bridge length (¢) Construction rollers
(a) Required roller clearances (using type 2
4 grillage)

(d) Total plain rollers
16 -+ 2 construction — 18

(3) Number of jacks at each end
. . . 8-—(table 5-9)

NEAR SHORE 1 kan SHORE d. Cribbing.
; (1) End of ramp
One stack of chess, two layers deep
under end of ramp (para 5-12a)
(2) Midspan ramp supports

, Crib under midspan of ram ara
Figure 5~24. Profile of bridge site—exaniple problem. 5-12b) P P (p ‘

1. Near shore—4'6” (fig 5-14)
2. Far shore—2'6"

(3) Ramp pedestal supports



Crib under pedestals with 3 chess under (4) Support for end transoms
6” X 6” timbers on near shore. Far shore Crib under center of end transoms (para .
requires none (para 5-12). 5-13). -
. Section VI. BRIDGE CLASSIFICATION 5
5-16. Classification of Existing Bridges give the classification of the bridge for
a. Bailey bridge classifications may be deter- normal, caution, and risk -crossings.
mined by entering table 5-1 with the Table 5-10 gives restrictions for the
span length and truss type. This will types of crossings.

Table 6~10. Bailey Bridge Crossing Restrictions

Traffic restrictions
Normal ’ Caution Risk

Vehicle Position_______________] Any place on deck______.___| On center line of deck_._____| On center line of deck.
Maxspeed..____ . oo __| 25mph____ ... 8mph_____ .. ___] 3 mph.
Operation..._..__.__._._...____] No sudden stopping or ac- No stopping, accelerating or | No stopping, accelerating or

celerating. gear shifting. gearshifting. Tanks steer U

by clutch only. i

Min spaeing . . . _..____] 30 yd tail to head convoy 60 yd tail to head__..___.__. One vehicle on bridge at a o

spacing. time. ey
Authority touse__________._..___] Anyone. ... . _..___ Tactical area commander (normally corps or higher).

Notes. 1. The caution class number is found by test and is normally 25 percent greater than the normal class, .
2, Risk loads will very probably cause permanent deformation of bridge parts and may result in failure if repeated. Therefore, an engineer officer must
thoroughly check the condition of the bridge before and after such a erogsing.

b. The grillage, cribbing, and number of tran- Grillage—none
. soms per bay must also be checked and Soil bearing capacity—10 tons/sq foot
the bridge class reduced accordingly or Cribbing—none
upgraded to obtain the required classifi- Condition—excellent o
cation. Required: Determine the normal track classifica- ;
s . . tion of the bridge without upgrading. ’
¢. The condition of the b'rldge a'nd' its supports Solution: 1. Class from table 5-1
must also be considered in its classifica-
tion. If the bridge is deformed or d 55 track
o e oridge 13 deélormed or cam- 2. Grillage—none required (table 5-5)
aged, the grillage has rotted, or the abut- 3. Cribbing

ment has failed, the bridge classification

idspan - pports
must be drastically lowered (chap 22). (a) Midspan ramp suppo

None—limits class to 44 tons
(b) End transoms

5-17. Example Classification None—limits class to 39 tons .
Given:  Bridge length—80¢/ 4. Condition—Excellent, no reduction .‘
Truss type—DS 5. Final classification—39 track




CHAPTER 6

ROLLER LAYOUT

6-1. Layout of Rollers

a. Rocking Rollers.

(1) Longitudinal spacing. The longitudinal
location of the rocking rollers is established by
the safety setback determined in the field design
of the bridge (chap 5).

(2) Lateral spacing. A rocking roller (fig
6-1) is placed on each side of the bridge center-
line, spaced 7 feet 5 inches out from it (fig 6-2).
This gives a constant value of 14 feet 10 inches
center to center between the rocking rollers. Most
bridges are double or triple truss and need an-
other set of rocking rollers (fig 6-3) placed 1 foot
6 inches out from each of the first set of rocking
rollers (fiz 6-4). Rocking roller templates have
been produced which facilitate the proper 1 foot 6
inch center-to-center spacing of the rocking roll-
ers, On the interior side of these templates, small

angle iron lugs have been attached to facilitate
roller spacing. The edge-to-edge spacing of the
rocking roller templates (lug to lug) is 11 feet 614
inches (fig 6-4). The lugs are, however, fre-
quently lost through use and the most accurate
method of spacing the rollers is to use the 14 foot
10 inch constant. The Bailey bridge transom is
manufactured with a small hole in its center web
and two dowel holes toward each end. These holes
can be used to properly space the rocking rollers
as shown in figures 6-5 and 6-6.

b. Plain Rollers.

(1) Longttudinal spacing. Two or more plain
rollers are placed every 25 feet behind the rocking
rollers to support the bridge during assembly and
launching (fig 6-14). An extra set of plain rollers
(called construction rollers) is temporarily placed
1214 feet behind the rocking rollers. The construc-

Figure 6-1, Truss on rocking roller.



BOTTOM CHORD
OF TRUSS

7‘—‘5“ b 7.‘"5“ ._———4

ROCKING ROLLER ROCKING ROLLER
TEMPLATE

BEARING

Figure 6-2. Lateral spacing of rocking rollers—one get.

Figure 6-3. Two rocking rollers used on double-truss bridge.

the ground. These construction rollers are re-
moved after the links have passed over the rock-

bor-s IR PRTR et ing rollers.

g% %—, r ; (2) Lateral spacing.
e oOER SRR (a) For single-story, single- and double-
- truss bridges, two plain rollers are placed one on
each side of the centerline every 25 feet. The cen-
ter-to-center roller spacing is 14 feet 10 inches (7
feet 5 inches each side of the centerline). Plain
tion rollers aid in inserting the launching-nose rollers are normally placed on plain roller tem-

links and provide clearance between the links and plates which increase the bearing area OVer the

|
BRIDGE  C|

‘ Figure 6~4. Lateral spacing of rocking rollers—two gets.

67




et

5

FC N

Figure 6-5. Lateral spacing of rocking rollers (using transom).
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Figure 6~6. Use of transom to determine lateral spacing for
rocking rollers or base plates.

ground. These templates also aid in the lateral
spacing of the rollers. The templates are equipped
with angle iron lugs like the rocking roller tem-
plates. The template is placed so the lugs face the
centerline, The distance between lugs then is 11
feet 614 inches (fig 6-7).

(b) For all other assembly types (TS, DD,
TD, DT, TT) four plain rollers are used every 25
feet, two on each side of the centerline. Each
plain roller consists of two small independent roll-

A8

ers. For triple truss or multistory bridges, the
inside plain rollers are placed so that the inside
truss will rest upon the second small roller (fig
6-8). The spacing between the centers of these
small rollers, then, is 14 feet 10 inches. The other
set of plain rollers is placed so that the second
truss will rest on the first small rollers of this set
(fig 6-8). The distance between these trusses is 1
foot 6 inches. The third truss will rest on the
outermost small roller. Plain roller templates also



Fiqure 6'—'7. Lateral spacing of plain rollers for
single-single and double-single Bailey bridges.

1
G

Figure 6—8. Lateral spacing of plain rollers for
triple-truss and multistory Bailey bridges.

YOP VIEW OF BASE PLATE

TRUSSES OF DOUBLE-TRUSS BRIDGE
DIRECTLY OVER NO. 2

|
INNER ("o Y ) INNER TRUSS OF TRIPLE-TRUSS
TRUSS BRIDGE DIRECTLY OVER NO. 3

Pigure 6-9. Use of base plate and bearings under
single-, double-, and triple-truss bridges.

aid in lateral spacing of the plain rollers for the
triple truss of multistory bridges. One template is
used under each roller. Two templates are placed
end to end on each side of the centerline with the

angle iron lugs of the inside templates facing
center and the outside lugs facing away from
center. When the spacing between the inside lugs
is 10 feet 1014 inches, the plain rollers will be at
the proper spacing (fig 6-8).

6~2. Base Plates :

a. Longitudinal Spacing. Longitudinal spacing
between the center of the rocking rollers and the
center of the base plate is established by the type
of grillage required. The grillage type is deter-
mined as described in chapter 5.

b. Lateral Spacing.
(1) The base plates are placed under the
trusses as shown in figure 6-9.
(2) Bearings are spaced on the base plates
(under the trusses) as shown in figures 6-9 and
6~10.

6-3. Grillages

Figures 5-10 through 5-17 show the size of the
areas to be leveled off to accommodate the gril-
lages. Care must be taken that the rocking rollers
and base plates are properly positioned when
placed on the grillage. The grillage can be cribbed
up or dug in as needed for leveling.

6-4. Elevation of Rollers and Base Plates

a. Base Plates. The base plates should be set at
an elevation to keep the slope of the ramp bays
less than 10 to 1. The height of the bridge floor
above the grillage is shown in figure 6-11. Allow-
ance for the depth of wear tread should also be
considered.

b. Rollers. All rollers (both plain and rocking),
except the construction rollers, are set so their
tops are in the same horizontal plane. Normally,
this plane is level, but a slight inclination not to
exceed 30 to 1 slope along the line of the bridge is
permissible. The construction rollers are set 2 to 4
inches below the level of the other rollers. Figures
6-12 and 6-13 show the height of the bottom
panel chord above the grillages when plain and
rocking rollers are used. Placing the far-bank
rocking rollers a few inches lower than the plane
formed by near-bank rollers allows for near-bank
settlement caused by bridge weight.

6-5. Placement Control Lines

A simple method of leveling and placing rollers is
the use of placement control lines. The bridge cen-
terline is first placed and extended 25 feet on the
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Figure 6-11. Height of bottom bridge chord above
grillage, end post over bearing.

Figure 6~12. Height of bottom bridge chord above
grillage, rocking roller.

PLAIN ROLLER
PLAIN-ROLLER TEMPLATE

CRIBBING

Figure 6-13. Height of bottom bridge chord above
grillage, plain roller.

far shore and the length of the bridge and launch-
ing nose on the near shore. Two placement control
lines are then placed parallel to and 7 feet 5
inches to either side of the centerline. The place-
ment control lines are placed level with the pro-
posed plane of the rollers. Line levels are used at
several spots on the placement control lines to
insure that they are level. It is also important to
assure that the placement control lines are paral-
lel to the centerline. The rollers can then be
cribbed up or dug in as needed to bring their tops
to the level of the placement control lines (fig
6-14).
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CHAPTER 7

ASSEMBLY OF SINGLE-STORY BRIDGES

Section .

7-1. Description

The launching nose (fig 7-1) consists of panels,
transoms, rakers, sway braces, and, when neces-
sary, launching-nose links. It does not have string-
ers or decking. One transom with transom clamps
and rakers is used behind the leading upright of
each panel. Sway pracing is used in all but the
first bay at the front of the launching nose. Foot-
walks are not assembled on the nose.

Figure 7-1.

72

LAUNCHING NOSE

7-2. Assembly

The number and types of bays used in the nose
depend on the length and truss type of the bridge.
The composition of the launching nose for the
various lengths of single-story bridge is given in
tables 7-1 through 7-3. These tables must be fol-
lowed exactly with respect to the composition of
the launching nose.

Loaunching nose.



27| &
2513 5l
SE|z= |38

Dk =

2| =
30 [11.0] 3
40 [145]| 4
50 [175] 5
60 | 210|- 8
70 | 250| 12
80 | 27.5| 15
90 | 35| 25
100 | 28.5 | 33

3 SINGLE TRUSS
WITH DECKING

Table 7-1.

T2 BAYS
;%@m NOSE
k20%-25d L5’

—— 3 BAYS
E;ﬁv IN NOSE
28 s—35—d k7’

——— 3 BAYS

.—,—:m:r—’,—‘?ﬂw NOSE
le— 33/ —h— 45" 2

—— 4 BAYS
1IN NOSE

v - |

— 5 BAYS
IN NOSE
l.__.‘a‘ 5: L.7:
5 BAYS
IN NOSE
52" 75" -3¢
6 BAYS
[lJ_lllll‘llT1l|"NNOSE

60'—h— g5 Jhs
YS ——— 6 BAYS

e
4 BAYS —
UNDECKED N NOSE

61— 95 o st
£ SINGLE TRUSS

Launching Nose Composition for Single-Single Bridges

SPAN
(FEET)

WT (TONS)

SAG
(INCHES)

n JLAUNCHING

8

60 | 25.

70 | 28

80 133

100 | 40

130 | 53

.0

90 | 37.

110 | 45.

120 | 49.

140 | 47.5

0

.5

0

.5

-0

LY

~

14

20

23

33

3 BAYS

IN NOSE
mf(%‘dso' yri

== 4 BAYS

gt TN
—ag’ 55 b7

4 BAYS

IN_NOSE
L—43fﬁ5'§ Ll 2

5 BAYS
IN_NOSE

—:s0" 75 5

6 BAYS
IN_NOSE

’ 85' ]

58 % BAYS |
IN N

4 95’ 1
62 7 BAYS

IN E )
wams ':%ia e 1- 5
— IN_NOSE a
77" NS5 9

’ 8 BAYS
%gno;gsg IN NOSE ™)
——82" —135’ h-3'

£ DOUBLE TRUSS WITH DECKING (21 DOUBLE TRUSS 3 SINGLE TRUSS

Table 7-2. Launching Nose Composition for Double-Single Bridges




SR TRIPLE TRUSS WITH DECKING = TRIPLE TRUSS

22| &
22|26 |0l
4] é:: <5
SL |5 vz
35| &
5 BAYS
80 434 13 IN NOSE
90 | 42.5] 19
100 | 46.5| 22
no| 5.5 30
120 | 555 | 34
130 | 60.5| 47
——— 9 BAYS
140 | 655 &2 T T IN NOSE
6 135° — by’
B 14
150 | 605 | 70 | CrSESISISISISSCIIcoTSISAC T T 1111 IN NOSE
5! 4 e
. 9 BAYS
160 | 590 | 77 T 11113 IN NOSE
92 & 1552 — T3

= SINGLE TRUSS

Table 7-8. Launching Nose Composition for Triple-Single Bridges

Section II.
7-3. Nose

After roller layout is complete, proceed with as-
sembling and launching of nose as follows:

a. Place two panels (female end forward) on

ASSEMBLY OF DOUBLE-SINGLE BRIDGE

the ground just back of the rocking rollers. Clamp
the transom to panel behind forward uprights.
Secure rakers to transom and panel with bracing
bolts. Raise rear of the first panel onto plain roll-
ers (fig 7-2).

Figure 7-2. Launching nose, initial bay assembled,
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Figure 7-4. Sway braces in place in second bay of launching nose.

b. Connect second bay (fig 7-3). Insert panel
pins (with points outward) and with grooves in
the heads of pins horizontal (see inner truss of fig
7-13). Clamp transom to panels behind forward
uprights.

¢. Place pair of sway braces in second bay (fig
-4).

d. Lift front end of assembled bays onto rock-
ing rollers (fig 7-5) and secure with steel pickets
through bottom chord of panels and rocking roll-
ers (fig 7-6). An alternate method (for rocking

rollers on low cribbing) is as follows: Assemble
first bay on ground. Lift front end of bay onto
rocking rollers (fig 7-7) and secure with steel
pickets. Raise -rear end and slide plain rollers
under it 2 inches below plane of tops of rollers.
This places plain rollers approximately 9 feet
from rocking rollers. Add second bay.

e. If required, place launching-nose links in po-
sition between panels (fig 7-8) as determined by
assembly conditions. See chapter 5 to determine
the number of links and their position in the nose.
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in rollers to prevent movement.

Figure 7-6. Fromt of launching nose with steel picket inserted
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Figure 7-7. Alternate method for assembling launching nose when rocking rollers are on low cribbing.

Figure 7-8. Inserting panel pin to connect panel in
launching nose to launching-nose links.

f. Continue adding panels with transoms every
10 feet, sway braces in every bay, and rakers on
every transom, until the required amount of skele-
ton nose has been bailt.

7-4. First Bay of Bridge

When assembly of the nose is completed, assemble
the first bay of the bridge as follows:

a. Connect first two panels of inner truss with
last bay of nose (fig 7-9). Insert panel pins with
points outward and grooves in heads of pins hori-

zontal. Place transom roller on top of the lower

panel chord at the transom location. The bottom
angle lug of the roller is hooked over the near side
of the top flange on the chord to hold the roller
assembly in position. Lift the head of the transom
onto the roller and shove it halfway across the
bridge width, at which point two men should
guide it to its seat on the panel chord. The near
end of the transom is then raised sufficiently to
permit removal of the roller. The first transom is
placed in front of the middle vertical and clamped
loosely with transom clamps. The transom roller
is then moved to each succeeding transom point.

b. Add panels of outer truss in first bay and
hold in place with transom clamps (fig 7-10).

¢. Insert second transom in front of rear verti-
cal and third transom behind front vertical.
Clamp loosely. Fix rakers to second transom and
panel (fig 7-11). Sway braces are positioned with




Figure 7-10. First bay,

DS, assembly—outer truss panels added to first bay.
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Figure 7-12. First bay, DS, assembly—second bay of panels added.

short ends pinned to same side of bridge so both d. Add second bay of panels (fig 7-12). Place ,
turnbuckles are under one stringer. All sway outer truss with panel pins pointing inward, and }
braces, transom clamps, bracing frames, rakers, inner truss with panel pins pointing outward (fig %‘
and tie plates in one bay should be left loose until 7-13).

all parts except stringers and decking are fitted

for the next bay being assembled.
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Figure 7-13. First bay, DS, assembly—stringers

Figure 7-14. Construction transom with chess behind
to allow insertion of transom in end post after bridge has been launched,

positioned in first bay.

front vertical of first bay




Figure 7-15. Stringer over sway-brace turnbuckle laid on edge to provide room for tightening sway braces.
Sway braces in one bay are left loose until bracing is fitted for next bay being assembdled.

e. Place a chess on top of transom behind front
vertical in first bay and position stringers for first
bay (fig 7-18 and 7-14). Leave stringer over sway
brace turnbuckles on edge until sway braces have
been tightened (fig 7-15). After bridge has been
launched and when end-post transom is inserted,
the chess holding up the stringers and decking in
the first bay can be pushed clear with crowbars,
and decking will drop into position.

f. Position panels of third bay and at the same

time insert transoms in second bay, one in front
of middle vertical and one in front of rear vertical
(fig 7-16).

g. After transoms are in position in second bay,
fix sway braces, rakers, and bracing frames
loosely (fig 7-17). Install rakers only on transoms
at end verticals.

h. Tighten bracing in first bay, and deck first
bay (fig 7-18).




second bay transoms added.

Figure 7-16. First bay, DS, assembly—third bay of panels and

and bracing frames added in second bay.

Figure 7-17. First bay, DS, assembly—sway braces, rakers,
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Figure 7-19. Assembly of remainder of DS bridge—stringers positioned in second bay. ;
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7-5. Remainder of Bridge

a. Position stringers in second bay and leave
stringer over sway brace turnbuckles on edge
until sway braces have been tightened (fig 7-19).

b, Add fourth bay of panels and at same time
insert transoms in third bay (fig 7-20).

¢. Add bracing in third bay. Tighten bracing in
second bay, and deck second bay (fig 7-21).

d. The sequence is complete. The same sequence
is used for the rest of the bridge. All jobs proceed
at the same time and the sequence is used to pre-
vent crowding of assembly and carrying parties.

e. Normally, footwalks are not used. However,
when time, men, and materials are available, foot-
walks can be assembled. Footwalks should be as-
sembled before launching because it is awkward

S —— oot P———o oo
p- 3
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Figure 7—20. Assembly of remainder of DS bridge—fourth bay of panels and third bay transoms added.

P

Figure 7-21. Assembly of remainder of DS bridge—third bay bracing added, second bay bracing tightened



’FOOTWALK..'POST

Figure 7-22. Footwalk.

to place bearers and footwalks after bridge is in
place. Bearers are attached to all transoms. They
fit over and under special lugs welded to the tran-
som. Footwalks are positioned by lugs on bearers.

Section IIl.

7-6. Method of Assembly

The method of assembly for the triple-single
bridge is similar to that for the double-single. The
assembly of the outer truss must delay one bay,
however, so panel pins in the second truss can be
inserted. In addition, short pins must be used in
the middle and outer truss end posts because nor-
mal length pins will not fit.

7~7. Nose

The assembly of the launching nose for TS
bridges (table 7-3) is the same as the assembly of
the launching nose for DS bridges (table 7-2).

7-8. First Bay of Bridge
Assemble the first bay of the bridge as follows:

a. Connect first two ﬁf)anels of inner truss with

Footwalk posts are inserted in sockets at tlie ends
of bearers and hand ropes threaded through the
eyes of the posts. Figure 722 shows the com-
pleted footwalk.

ASSEMBLY OF TRIPLE-SINGLE BRIDGE

last bay of nose. Insert first transom in front of
middle vertical and clamp loosely with transom
clamp (1, fig 7-23).

b. Add panels of middle truss in first bay and
hold in place with transom clamps (2, fig 7-23).

¢. Insert second transom in front of rear verti-
cal. Attach rakers and position bracing frames
and sway braces (3, fig 7-23). The construction
transom behind front vertical is omitted until the
outer truss in the first bay has been positioned.

d. Add middle truss panels in second bay (4, fig
7-23). This panel must be positioned before the
outer truss panel in the first bay so panel ping can
be inserted.

e. Add outer truss panels to first bay. Position
construction transom behind forward uprights in
first bay. Add inner truss panels to second bay (5,
fig 7-23).
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Figure 7-28. Assembly of first bay of triple-single bridge.
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| at the same time insert transoms in second bay,

. one in front of middle vertical and one in front of
end vertical (7, fig 7-23).

h. Add bracing in second bay. Tighten bracing
in first bay and deck first bay (8, fig 7-23).

7-9. Remainder of Bridge

a. Position outer truss of second bay and
connect to middle truss with tie plates bolted to
top raker holes in forward uprights of panels (fig
7-24). Add inner truss of third bay (fig 7-25).
Figures 7-26 and 7-27 show the position of panel
pins in TS bridge.

b. Place stringers in second bay. Position mid-
dle truss panels in fourth bay and at same time
insert transoms in third bay (fig 7-25).

¢. Add bracing in third bay. Tighten bracing in

Figure 7—24. Tie plates between middle and outer
second bay and deck second bay (fig 7-25). trusses in triple-single bridge.

o BRIDGE - NOSE —————eegp

| BRACING FRAME CHESS

\___ \___ » TRUSSES

H [I7 SINGLE
J 51 DOUBLE

BEJ TRIPLE

="

SWAY BRACE —

CONSTRUCTION TRANSOM

AND CHESS
MIDDLE TRUSS RAKER TIE PLATE
\ \ T r-1-
N >k I i
= . [

STRINGER" TRANSOM
MIDDLE TRUSS

' ' r—T-
. S | o
) X I

Figure 7-25. Assembly of remainder of triple-single bridge,
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d. The sequence is complete and the same se-
quence is used for the rest of the bridge.

e. When greater than class 70 loads are to be
carried, such as an 80-foot triple-single bridge,
four transoms per bay are required. The proce-

dure for assembling the transoms in the first
bridge bay is the same as in paragraph T7-4e and
¢e. In addition a fourth transom is added behind
the center vertical. In order to clamp both tran-
soms at the center vertical the transom held be-

Figure 7-26.

" PANEL PIN

SHORT PANEL PIN

Position of punel pins in triple-single bridge-—pins in main part of bridge.

Flir ot

Figure 7-27. Position of panel pins in triple-single bridge—use of short panel
pins in end posts,



hind the center vertical should be clamped to the
inside trusses and the other to the outside trusses.
In all subsequent bays, the four transoms are

Section IV.

7-10. Launching
a. Use of Counterweight.

(1) Single story bridges are normally assem-
bled and launched by manpower. They can be as-
sembled on the rollers and launched or the bridge
and nose can be pushed out over the gap after
every two bays are assembled. Pickets are in-
serted after each move to prevent rolling (fig
7-6).

(2) During launching, the entire bridge (in-
cluding the nose) must be counterbalanced so the
structure does not tip into the gap. The counter-
balance is normally obtained by adding enough
bridge behind the near-shore rocking rollers to act
as a counterweight and keep the balance point
between the plain rollers and the rocking rollers.
This condition must prevail until the launching
nose reaches the rollers on the far bank. This
point is illustrated in tables 7—1 through 7-3

NOSE FAILS IF THESE
ROLLERS CARRY BRIDGE

CENTER

- o -y S

NEAR-SHORE ROLLERS AND

FAR-SHORE ROLLERS CARRY
LOAD

placed in regular order, the first behind the front
vertical, one in front of the center vertical, one
behind it, and one in front of the rear vertical.

LAUNCHING AND JACKING DOWN

which show the bridge and launching nose just
spanning the gap; in this position the bridge is
completely assembled and the balance point is
slightly behind the near-shore rocking rollers. As
the bridge is pushed on across the gap from this
position, the balance point passes the rocking roll-
ers. The part of the bridge acting as a counter-
weight is no longer needed to maintain balance
because there is now no danger of tipping into the
gap.

Note. It is, however, needed to avoid excess stress in
the launching nose until launching is completed.
Dismantling any of the bridge behind the rocking
rollers will throw additional stress on the launch-
ing nose and on the part of the bridge which is
across the gap. This may result in failure of the
nose.

Caution. The near-bank rocking rollers and the
far-bank rocking rollers must carry the entire

WRONG METHOD

RIGHT METHOD

Figure 7-28. Position of rollers. Once lounching nose rests on far-bank rocking rollers, bridge must clear the near-bank
plain rollers and must remain clear of them.
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load after the launching nose reaches the far-
bank rocking rollers (fig 7-28). The launching
nose may fail if the near-bank plain rollers are
permitted to carry any load after the nose
reaches the far-bank rocking rollers. The rear of
the bridge must hang free to act as a counter-
weight. This is done by cribbing up the near-bank
rocking rollers, or removing plain rollers so the
rear end of the bridge does not rest on them after
the launching nose reaches the far-hank rocking
rollers. If removal of plain rollers does not pro-
vide the required clearance, excavate until the
overhang is free of the ground.

If the far-bank rocking rollers are placed several
inches below the level of the other rollers, settle-
ment by the entire dead weight of the bridge on
the near-bank rocking rollers will be offset so
that the resulting launching plane will be level
or erring on the safe side. In addition, the extra
6 inches safety allowance in the positioning of
the nose links will help prevent a free unsup-
ported length of bridge from the far-bank rock-
ing rollers to the first near-bank plain rollers
clear of the rocking rollers. Once the links have
passed over the far-bank rollers, check the
launching plane. If too much settlement has oc-
curred on the near bank, remove the plain rollers.

b. Completion of Assembly and Launching.
After the nose and first bay of the bridge have
been completed, proceed with launching as fol-
lows:

(1) One pair of plain rollers has been placed
25 feet behind the rocking rollers. Additional
plain rollers are not required when launching

bridges up to 80 feet long. Bridges over 80 feet
long require additional sets of plain rollers spaced
at 25-foot intervals. Bridges are assembled on the
rollers. When necessary, jacks are used to aid in-
sertion of the lower panel pins of panels resting
on rollers.

(2) Continue assembly of bridge and rolling
out on rollers (fig 7-29). When the forward end
of the launching nose reaches the rollers on the
far bank (fig 7-30), a detail guides it onto the
rollers (fig 7-31) and dismantles it bay by bay
(fig 7-832).

(3) When the end of the bridge proper clears
the rollers on the far bank, attach the near-bank
end posts. At the same time, attach the far-bank
end posts and lay a transom across their steps,
The middle and outer truss end posts on the triple
truss bridge are pinned with short panel pins and
tied together with tie plates in the raker holes,
Pins in middle truss end posts are inserted with
points outward and in outer truss end posts with
points inward (fig 7-26 and 7-27). Normal pins
and normal methods of pinning are used on the
front vertical in the first bay so decking drops
into place.

¢. Precautions.

(1) Do not use bent or distorted parts.

(2) Do not attempt to convert the launching
nose into the bridge by adding parts to it.

(8) In launching the bridge over rollers, keep
the center of gravity behind the rocking rollers
until the launching nose reaches the far bank,
Thereafter, do not dismantle the bridge behind

Figure 7-29. Pushing bridge over gap.
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Figure 7-30. Launching nose approaching far bank; rocking rollers in place.

Figure 7-31. Guiding launching nose onto rocking rollers.
o1




7-11. Jacking Down

After the end posts and end transom have been
installed, proceed with jacking down as follows:

«. Place jack shoe on base plate and jacks on
shoes with toes of jacks under steps of end posts
(fig 7-33). Only enough room is present to work
four jacks at one end of the bridge. Additional

jacks may be placed under a transom only when
held by end posts. Jacks must be operated in uni-
son so the load is distributed evenly between them
to prevent failure of jacks.

Note. Pitch of teeth may vary in jacks of different man-
ufacture. Jacks used together must always have the same
pitch.

Fyure 7#3’!» giy;w of jacking operation showing the placement of
§ %ﬁz” the jaol ;pr‘k shoe, and bearing.
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Figure 7-35. End of bridge jacked down on bearings.

b. Jack up the ends of the bridge successively
and remove the rocking rollers (fig 7-34). Place
bearings on base plate as shown in figure 6-10.

c. Lower bridge in stages (fig 7-34 and 7-35).
Place cribbing under the bottom chord of the

Section V.

7-12. Cribbing
Before placing ramps, the end transoms of the
bridge must be cribbed if the bridge is to carry

trusses to catch the bridge if it slips off the jacks.
It does not matter which end of the bridge is
lowered first, but the jacks must be operated in
unison.

Note. Jacks must be operated only on one end at a time.
RAMPS

loads of 40 tons or more (para 5-13). In addition,
for loads of 45 tons or more, ramps must be
cribbed and wedged at the midpoint (para 5-12).

23




Figure 7-86. Single-bay ramp completely decked,

Cribbing and wedges must be properly drift-
pinned or nailed to prevent shifting under traffic.
If the slope of ramp is not over 10 to 1, only one
bay of ramp is necessary (fig 7-36). When two
bays are needed, they are supported by four ramp
pedestals resting. on the ground or grillage (fig
5-22 and 7-37). Ramp bays are decked the same
way as bays of the bridge proper.

7-13. Assembly
Aftev the end transoms of the bridge are cribbed

Section VI.

7-14. Procedure

@. The class of existing single- and double-
truss bridges can be increased by the addition of
extra trusses. Construction starts from the center
of the bridge, and panels are added toward each
end. Panel levers are used to aid in positioning
the extra panels (fig 7-39).

b. For all assemblies over class 70, the floor
system must be reinforced by increasing the num-

oA

(if necessary) proceed with the assembly of the |
ramp as follows:

a. Pogition sill for end of ramp as described in
paragraph 5-12¢. If ramp is to be a two-bay
ramp, position ramp pedestals and transom (fig
7-87 and 5-22).

b. Position ramps and add decking (fig 7—36
and 7-38).

¢. Brace approach to ramps and the bridge is
complete.

REINFORCING BRIDGE

ber of transoms per bay from two to four, and by

adding a 3-inch longitudinal wear tread. These

transoms can be threaded a bay at a time from

inside the bridge.

7-15. Converting Single-Single to Double-
Single

To convert an existing SS bridge to a DS bridge,

proceed as follows:

a. Remove footwalk (if any).
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(fig 7-39).
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d. Insert transom clamps and tighten. Tighten-
ing transom clamps helps reduce difficulty caused
by sag.

e. Position second panel, insert transom clamps
and tighten. Insert panel pins (point inward) first
in bottom and then in top of panel.

f. Connect outer truss to the inner truss with
bracing frames bolted to top chord. Continue add-

/}f TRANSOM -~

Caution. At the end of bridge where the tran-
som is in the end post, panel and end post must
be added as one unit.

h. Position bearings for double-truss assembly,
jack bridge down on bearings, and replace foot-
walks (if any).

i. Check to assure that the existing grillage is
strong enough to carry the reinforced class.

7. Figure 7-40 shows a complete double-single
bridge with footwalk.

.. RAMP PEDESTAL ‘ A

R

Figure 7-87. Closeup of ramp pedestal supporting transom.
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bay ramp with chess latd on first bay.

Two-

Figure 7-38.

Figure 7-39.

Inserting panel of outer truss. Note use of levers

and chain slings to lower panel into position.



Figure 7—40. Double truss single-story bridge with footwalk.

7-16. Converting Double-Single to Triple- - = Ee
Single e § /

To convert an existing DS bridge to TS bridge,
proceed as follows:

a. Use same procedure as for converting SS
bridge to DS bridge for steps a to e.

b. Connect outer truss to middle truss with tie
plates bolted to top raker holes in the same
upright of successive panels (fig 7-24). Continue
adding panels toward each end of bridge.

¢. Jack bridge off bearing (ramps need not be
removed) and crib under first and second truss

' (fig 7-41).
Note. Cribbing must not extend out beyond second truss.

d. Install end panel and end post by raising into
position with levers (fig 7-42).

Figure 7~41. Double-truss bridge jacked up and cribbed

at end where transom is in end post before insertion of
outer truss.

Note. At the end of the bridge where the transom is in
the end post, the panel and end post must be added as one
unit,

' Figure 7-42. Inserting outer truss. Panel and end post must be insta,ll.ed as one
unit at end where transom is in end post. Note use o f levers to raise panel into position.
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tal. Add tie plates. down bridge on bearings (fig 7-43).

f. Shift bearings for double-truss assembly to 9. Replace footwalk if needed.

Figure 7-43. Jacking down after inserting the outer truss
and shifting bearings.
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ASSEMBLY OF DOUBLE-STORY BRIDGES

Section . GENERAL

8-1. Methods of Aésembly

Methods of assembly for double-story bridges are
similar to those used for single-story bridges. For
placing second-story panels, however, the panels
can be manhandled from trucks or other plat-
forms. Truck-mounted cranes, 5-ton wreckers, or
gin poles can also be used. It is possible to assem-
ble the second story during bridge assembly or

Section |l.

8-3. Composition

The composition of the launching nose for the
various combinations of span and truss type is
given in tables 8-1 and 8-2.

after the bridge has been entirely launched. It is
preferable, however, to assemble the entire bridge
before pushing it across the gap.

8-2. Methods of Launching

The same methods of launching are used as for
single-story assembly. For long heavy bridges, it

- may be necessary to use a bulldozer or trucks.

LAUNCHING NOSE

8—4. Use of Tables

The tables must be followed exactly with respect
to the composition of the launching nose.

Table 8-1. Launching Nose Composition for Double-Double Bridges

3

SPAN
(FEET)
LAUNCHING

WT (TONS)

(INCHES)

100 | 60.5] 17

1o | 59.0( 22

120 ( 63.5| 24

7 BAYS
IN NOSE

130 | 692.0( 31

140 | 76.0{ 38

9 BAYS

150 |81.5( 41

160 | 75.5| 45

9 BAYS
IN NOSE

)
o+ |—4’

10 BAYS

170 | 81.0| 57

IN NOSE

180 | 76.0} 68

&2 DOUBLE TRUSS WITH DECKING DOUBLE TRUSS

€ SINGLE TRUSS
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Table 8-2.

SPAN
(FEET)
LAUNCHING|
WT (TONS)
D

n | 794

Launching Nose Composition for Triple-Double Bridges

120 |87.)

130 | 86.0

140 | 93.0

150 {100.04

160 [101.5| 42

—-)-\r~—'~—

9 BAYS
IN_NOSE )

170 | 98.0| 53

97’

155' o lo— 4’

180 | 93.5| 40

/—-—All BAYS UNDECKED !

190 | 91.5| 78

Ly 1N

11 BAYS
IN NOSE

185° e 4

=2 TRIPLE TRUSS WITH DECKING

Section Il

8-5. First Bay of Bridge

When assembly of the nose is completed, assembly

of the first bay of the bridge is as follows :

&) TRIPLE TRUSS

in

=2 DOUBLE TRUSS 2D SINGLE TRUSS

ASSEMBLY OF DOUBLE-DOUBLE BRIDGE

a. Assemble three bays of DS bridge as shown
figure 8-1 and described in paragraph 7-4,

b. Begin double-story assembly in first bay of

TRANSOM CHESS TRUSSES
\ . [T SINGLE
'r T ] DOUBLE
| W R,
SWAY BRACE— /
CONSTRUCTION TRANSOM STRINGER
AND CHESS
BRACING FRAME CHORD BOLT
RAKER ==
. 2 §- l—_.'...
N Vo
L z x L1

Figure 8-1. Assembly of first bay of double-double bridge.
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erection platform when placing second-story
panels. Footwalks can be used as a working plat-
form or panels can be manhandled from trucks
maneuvered alongside of the bridge (fig 8-2—
8—4). Panels must be loaded on trucks to allow
standing room in the truck for the working par-
ties. The second story is assembled as follows:

Figure 8~2. Adding second-story panels, using truck as
working platform—mpicking up panel from truck.

Figure 8~3. Adding second-story panels, using truck as
working platform—Ufting panel,

Figure 8-4. Adding second-story panels, using truck as
working platform—placing panel.

(1) Pick up panel from truck at side of
bridge, place flat on top chord of bridge. Slide
panel in toward center of bridge.

(2) Lift panel upright. Pivot panel so it is
parallel to existing truss. Position and pin panel
and insert chord bolts, but do not tighten them.

(3) Repeat process with panels on outer
truss.

(4) Position bracing frames on front and
rear verticals and on top chord.

(5) Tighten chord bolts and bracing frame
bolts.

(6) When footwalks are not used and trucks
cannot be maneuvered alongside the bridge, see-
ond-story panels can be placed from a temporary
deck inside the bridge or by the use of gin poles.

8-6. Remainder of Bridge

The remainder of the bridge is built the same as
the first bay except that bracing frames are posi-
tioned on the rear verticals and top chord only
(fig 8-5). When enough bays of bridge have been
built to counterbalance the nose, move the bridge
forward so the first bay is over the rocking roll-
ers. Movement will not be necessary again during
assembly unless the overhang at the tail causes
excessive sag. When adding panels from outside
the bridge, place inner panels first with panel pins
inserted from the outside, Then place outer truss
panels with pins inserted from the outside. When
adding panels from inside the bridge, place the
outer panels first and insert all ping from the
inside.
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- BRIDGE L NOSE et
CHORD BOLT
BRACING FRAME CHESS TRUSSES
Lo
RAKER I SINGLE
| | DOUBLE |
4+ -+ . 4 4 r—=T-
- - | {
=
STR'NGER/ CONSTRUCTION
SWAY BRACE TRANSOM
Figure 8~5. Assembly of remainder of double-double bridge.
Section IV. ASSEMBLY OF TRIPLE-DOUBLE BRIDGE
8-7. Method tioned on rear verticals and top chord only.

The triple-truss double-story assembly (fig 8-6) is
essentially the same as double-truss double-story
assembly. With triple-truss assembly, however,
the outer truss in both the lower and second story
must lag by one bay to allow insertion of the
panel pins in the middle truss when panels are
added from outside the bridge. When second story
panels are added from inside the bridge, the inner
and middle trusses must lag by one bay to allow
insertion of the panel pins in the outer truss,

8—8. Nose

The method of assembly of the launching nose is
the same as for the DD bridge. For the length and
assembly of nose required for various spans see
table 8-2.

8-9. First Bay of Bridge

When assembly of the nose is completed, assemble
the first bay of the bridge as follows:

a. Assemble four bays of TS bridge as shown in
figure 8-7 and described in paragraphs 7-8 and
7-9.

b. Add double story assembly using the same
assembly method as for the DD bridge (fig 8-1).

¢. Pogition bracing frames on the front and
rear verticals and on the top chord before the
chord bolts are tightened.

8-10. Remainder of Bridge

Assemble the remainder of the bridge the same as
the first bay except that bracing frames are posi-

102

Connect outer truss to middle truss with the
plates bolted to top raker holes in forward
uprights of panels in first and second story. See
chapter 5 for ramp construction.

BRACING BOLT

.....
R

BRACING
FRAME

Nl TE PLATE

SWAY BRACE MALE END POSTS

Figure 8-6. Location of bridge parts in trusses of
triple-double bridge.
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Figure 8-7. Assemblyof first bay of triple-double bridge.

Section V.

8-11. Launching

a. Methods. Launching of double-story bridges
normally begins after the assembly of the entire
bridge. Use the same launching methods and pre—
cautions as for launching single-story bridges.
When launching with bulldozers or trucks, take
the following precautions:

(1) Do not apply power directly to the endof
a panel except at the junction of the diagondls.
Apply it against the end posts, or a transom atthe
junction of the diagonals. When applying powex
against a transom, make sure it is distributed
across the length of the transom.

(2) Roller heights must be fixed so that the
tail of the bridge is at least 6 inches off the
ground during the entire launching.

(8) Rig a snub line to control movement of
the bridge.

LAUNCHIING _AND JACKING DOWN

(4) If the bridge requires two trucks or bull-
dozers to move it, use one against the end post of
each girder.

b. Using Bulldozer. Bolt ribands at the tail of
the bridge so they extend beyond the end of the
bridge. Place a transom on its side on the ribands
8o that the transom rests against the end vertical
of the junction of the diagonals. Face transom
lugs toward the nose of the bridge. Snub the
bridge by fastening winch lines from two trucks
to male panel holes for positive control. Launch
the bridge with bulldozer blade pushing against
the transom (fig 8-8).

8~12. Jacking Down

The same jacking methods and precautions are
used as for single-story bridges (para 7-11).
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TRANSOM

RIBAND OVERHANGS EDGE OF BRIDGE
TO SUPPORT TRANSOM

BULLDOZER PUSHES AGAINST TRANSOM
LAID ON ITS SIDE ON TOP OF RIBANDS

Figure 8-8. Using bulldozer to launch bridge.

Section VI.

8-13. Method

a. The class of existing single-story bridges can
be increased by adding extra stories.

b. For all assemblies over class 70 the floor
system must be reinforced by increasing the num-
ber of transoms per bay from two to four, and by
adding a 3-inch longitudinal wear tread.

8-14. Converting Double-Single to Double-
Double

To convert an existing DS bridge to a DD bridge,

proceed as follows:

REINFORCING BRIDGE

¢. Remove bracing frames.

b. Carry first panel to midpoint and place or
top chord of existing bridge (fig 8-9). Erect oute
truss first (fig 8-10). Before raising panels, inser
wrenches in the top chord of the existing bridge
to prevent the panel from skidding out. The inne;
truss assembly should follow closely behind th
outer truss in order to speed up assembly.

¢c. Insert chord bolts and panel pins. Where nec
essary, use chord jacks (fig 8-11, 8-12, and 8-13’
to overcome sag when inserting panel pins (fi

Figure 8-9. Placing outer-truse second-story panel for converting
double-single to double-double bridge.



8-14). Tightening chord bolts also helps reduce
difficulty caused by sag. Chord jacks are not re-
quired when adding a second story to double-truss
spans 120 feet or less in length, if the following
method is used simultanecusly on both sides of
the bridge:

(1) Place first panel of second story at center

of bridge and insert chord bolts. Do not tighten
bolts.

(2) Place a panel at each end of the first
panel; insert chord bolts and upper panel pins.

(3) Tighten all chord bolts to reduce sag.
Drive lower panel pins with sledge.

(4) After the first three panels are in place,
add panels one at a time; work toward both ends
of the bridge.

(5) As each panel is placed, insert chord

Figure 8-10. Outer second-story panel in position before
insertion of panel pins.

RATCHET LEVER

/

CHORD JACK HANDLE

CHORD JACK FRAME

Figure 8-11.

CHORD JACK FRAME

BOLT THROUGH
CHORD

Chord jack in position on top chord.




CHORD-JACK FRAME _ /

,fa

Figure 8-12. Installing chord-jack frames on top-story inside
truss of double-double bridges.
. H - \ o .

Figure 8-18. Using chord-jack to spread second-story panels of
double-double bridge.



| uppei' and lower panel pins simultaneously near .
' the ends of the bridge. Take up on the chord bolts e. See figures 8-15, 8-16, and 8-17 for partially
to reduce sag. completed and completed bridge.

Figure 8-14. Driving panel pin in second-story panel using chord
jack to spread panels. ‘

Figure 8—15. Converting double-single to double-double bridge in position.
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Figure 8-16. . Completed double-double bridge.

Figure 8-17. Truck traffic over double-double panel bridge.



CHAFIER 7

ASSEMBLY OF TRIPLE-STORY BRIDGES

Section 1.

~1. Methods of Launching

he normal cantilever method used for launching
ngle- and double-story bridges is used for
unching triple-story bridges. However, some of
ie triple-story bridges must be launched incom-
lete to reduce the launching weight.

-2. Methods of Assembly

riple-story bridges are normally assembled by
uck-mounted cranes. If cranes are not available,
wrts can be placed with gin poles, 5-ton wreckers,
* by manhandling. Triple-story bridges can be

Figure 9-1.

GENERAL

assembled with all three stories above the floor
system (fig 9-1), or with one story underslung
(fig 9-2). When all three stories are above the
floor system, the top chord of the upper story
must be braced laterally with transoms and sway
braces. When one story is below the floor system,
lateral bracing in the bottom chord of the under-
slung story is required only when the wind veloc-
ity is more than 50 miles per hour. The class of
triple-story bridges is not affected by the location
of the deck or the omission of one story of panels
in each end bay.
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Figure 9-2. Triple-story bridge with underslung story.

Section II. LAUNCHING NOSE

9-3. Method

The method of assembly of the launching nose for
triple-story bridges is the same as for single- and
double-story. However, the launching weight of
nose and bridge is limited by the 120-ton capacity
of the near bank rocking rollers and the lower
bridge chords which they support.

9-4. Coniposition

The composition of the launching nose for the
various combinations of span and bridge assembly

is given in tables 9-1 and 9-2.

Note. The tables must be followed exactly with respect
to the composition of the launching nose.

Table 9-1. Lounching Nose Composition for Double-Triple Bridges

VG| .
ze|22|,8
H 52193
w|Z 7| vg
oF =
3 =
130 [104.2] 25
140 1010 27
150 109.0| 34
160 {70} 42
170 119.0 45
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180 [n8.5] 47 N ot
‘ _— — b g
————— AlL BAYS UNDECKED ———— 12 BAYS
= TN N ™
190 [111.0] 60 Bletsteteitst VMWW/DLI/T?STEI -]
k e 1 185" Lo
——————— ALL B _ _12BAYS
| |
200 | N0.5| 72 B ose ]
nz kA 195 T 8
fee— o 12 BAYS
20 20| 8o EEEE e NNOSE
o —t)
120° -205’ s
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200 {1150 72
} 100" 195 b5
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Section IIl.

9-5. Method

The upper story of triple-story bridges, with all
three stories above the floor system, is braced by
using overhead-bracing supports with transoms
and sway braces on the top chord of the upper
story (fig 9-3) or by inverting the third story
panels and placing transoms and sway braces in
their normal seating in the inverted panels.

9-6. With Overhead-Bracing Supports

When overhead-bracing supports are used, they
are placed one per girder on each bay of the
bridge (fig 9-4). They are positioned on panels of
the inner and second truss over the chord bolt
holes nearest the female lugs. This provides clear-
ance for the bracing frames on the top chord.

3

DOUBLE TRUSS [ SINGLE TRUSS

OVERHEAD BRACING

Transoms are fastened to the tops of the supports
and sway braces are pinned to the projecting ears
on the supports. For a more detailed description
of the overhead bracing support see paragraph
2-25.

9-7. Without Overhead-Bracing Supports

When overhead-bracing supports are not used, the
panels of the third story must be inverted so that
transoms and sway braces can be inserted (fig
9-5). Transoms are fitted on the transom seats
beneath the upper chord of the top story, and are
held in place by transom clamps. Sway braces are
placed in the sway-brace holes in the sides of the
upper chord of the third-story panels. One tran-
som and two sway braces are used per bay.

I




OVERHEAD BRACING SUPPORT

Figure 9-3. Location of bridge parts in overhead bracing of double-triple bridge.
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Figure 9-4. Owerhead bracing on triple-story bridge using overhead-bracing supports.




Figure 9-5. Owverhead bracing on triple-story bridge with bracing in inverted
third-story panels.
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Double-triple bridges are normally assembled bay
by bay on the rollers and launched complete. Some
of the Jonger spans, however, must be launched
incomplete to reduce the launching weight.

9-9. Bridge

a. First Bay of Bridge. When assembly of the
nose is completed, assemble the first bay of the
bridge as follows:

(1) Connect inner and outer truss panels to
last bay of nose. Manhandle parts into place.

(2) Add transoms, bracing, and decking in
the same way as for single-story bridges.

(3) Add panels to second and third story
with cranes. Stock piles are located near cranes to
facilitate handling. Bracing frames are placed on
front and rear panel verticals in second and third
story on top chord.

(4) Lift overhead-bracing supports with

LT TS WMaAeds WAL AWMEMWR A VWA

brldge only. Bolts on other side are left out be-
cause bolt holes may not line up when transom is
placed on supports because girders tend to lean
slightly toward center.

(8) Position overhead transom and fasten by
the two clamps on each support.

(6) Insert jack between support that is not
bolted and outer truss of bridge. Force girders out
and insert two chord bolts in the support.

(7) Position overhead sway braces but do not
tighten until overhead transom in next bay has
been fixed.

b. Remainder of Bridge. The rest of the panels
are placed with the cranes. A single-truss section
of two panels is assembled on the ground. When
the two-panel section is assembled, a sling is at-
tached, and the section is lifted into place by the
crane. Top panel pins are inserted first and bot-
tom ones next. The transoms and deck are added
while the rest of the stories are being assembled.

Section V. ASSEMBLY OF TRIPLE-TRIPLE BRIDGE

9-10. Need for Special Methods

Triple-triple assembly is not a type of assembly
commonly used. Because high launching weight
may cause failure of the rollers or of the lower
chord of the bridge, special methods must be used
for assembling TT bridges.

9-11. Methods of Assembly

a. Lounched as Incomplete Triple-Triple-
Bridge. To reduce launching weight and prevent
overload of the rollers TT bridges can be launched
incomplete using the assembly given in table 9-2.
The bridge is assembled and launched as follows:

(1) Assemble nose and partial bridge exactly
as shown in table 9-2 according to span and
launch to far-bank rollers using normal methods
of assembly and launching.

(2) Contipue launching bridge over gap until
near-bank rocking rollers are under last TT bay
of bridge. Dismantle nose beyond far-bank rock-
ing rollers (fig 9-6).

(8) Make end DT bay TT and add enough TT
bays to obtain required bridge length (six TT
bays maximum). This gives the required bridge
length for all but the 210-foot span. Because of
staggered assembly the end bay of the latter

bridge must be left DT at this point. Decking in
180-foot and shorter spans can be continued to the
end of ‘the bridge (fig 9-6).

(4) Continue launching bridge until near-
bank rocking rollers are again under last TT bay
of bays added (fig 9-6).

(5) Add five bays of DS nose type asembly to
the near-bank end of all bridges (fig 9-6). Add
enough bays to 210-foot bridge to obtain required
bridge length before adding this tail assembly.

(6) Launch bridge forward until the three
DT bays at front of bridge are beyond far-bank
rollers. Complete DT bays by converting to TT
and adding transoms (fig 9-6).

(7) Pull bridge back to final position, remove
DS tail, and complete assembly in usual manner
(fig 9-6).

b. Lounched as Triple-Double Bridge Using
Temporary Launching Pier. A normal TD bridge
is assembled and launched. At the same time a
temporary launching pier is assembled from panel
bridge parts. The pier can be offset from the
center of the gap so the short span is not less than
60 percent of the long span. After the pier is
completed a platform is placed on the top to carry
jacks. When the TD bridge has been jacked down
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onto bearings the jacks are inserted under the
bridge at the pier and the bridge jacked up ap-
proximately horizontal. A truck crane is then
used to place the third story panels and the over-
head bracing. Jacking most of the sag out of the
bridge makes it possible to place the third story
panels. When a fixed pier cannot be used, a float-
ing pier can be used. The pontons are partially
filled with water to float the pier under the bridge
and then the water is pumped out to raise the
bridge. Information on pier reactions is given in
chapter 16 and on panel crib piers in chapter 17.

9-12. Vertical Clearance

Figure 9-7 shows the critical vertical clearances :
for triple-story bridges. The vertical clearance in
triple-story bridges is of prime importance when
loaded tank transporters pass over them. This is
especially true when expedient overhead bracing i
is used. Where vehicles limit the vertical clear-
ance to single-story assembly at the deck level, -
underslung stories or deck type construction may
be used to provide the required bridge class.

Build nose and partial bridge exactly as shown in table 9-2 according to span and

launch to far bank rollers.

Continve launching bridge over gap until near-bank rocking rollers are under last
1T bay. Dismantle nose beyond far bank rollers.

+

o v S ¢ —

.o
-

3
]

’

Add a maximum of six bays to bridge. This completes all but the 210-foot span.
Continue decking in 180-foot and shorter spans to edge of bridge.

y — ot i P G— om—

AN

] o]

$

1

@ Continue launching bridge until near-bank rocking rollers are under last TT bay.

> em— > « 4+ . -

$

*

Add @ maximum of 5 bays of DS nose type construction to end of all spans; complete
210-foot bridge before adding this nose type construction.

| e cxpmae exey s— \ v cm— t @
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§

’

Launch bridge forward until DT bays are beyond far-bank rollers. Complete DT bays

by converting to TT and adding transoms.

- w—

*

*

Pull bridge back to final position, remove DS tail, and complete construction

in usual manner.

-

—l - et > =

*

Figure 9-6. Assembly and launching of incomplete triple-triple bridge.
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Figure 9-9. Positioning underslung single-truss girder using block and tackle.



CHAPTER 10

TWO-LANE THROUGH TYPE BRIDGE

10-1. Use

The two-lane through-type panel bridge is used to
provide two-way traffic where—

¢. Bridge supports at a demolished bridge are
too narrow for two separate bridges (fig 10-1).

b. Narrow launching site necessitates lateral
movement of separately launched bridges to posi-
tion them on their bearings and, therefore, it
would be easier to build a two-lane bridge.

10-2. General Description

a. Composition. The bridge consists of two inde-
pendent outer girders and a common middle gir-
der, assembled from standard pane] bridge parts.
The middle girder carries approximately half of
the total load and must be about twice as strong
as the outer girders. Transoms overlap and
occupy alternate transom seatings on the middle
girder.

b. Types of Assembly. Only the types of assem-

Figure 10-1. Two-lane panel bridge over demolished masonry arch bridge.



bly shown in figures 10-2 to 10-7 and listed in
table 10-1 are used. Table 10~1 also gives maxi-
mum spans that can be assembled and launched

with standard equipment. Longer spang cad:
launched by using greased timbers or other ¢

dients (para 10-9).

41'-9%2" OVER FOOTWALKS

36’-3'” OVER TRANSOMS
'Il_6ll
,-—-——— 143" ]4'-311__*.1
12-6" 12-6"
&£ X

Figure 10-2. Single-single, double-single, two-lane bridge.

36’-3” OVER TRANSOMS

41'.9%2"” OVER

Y

FOOTWALKS

Figure 10-3. Double-single, double-double, two-lane bridge.

Table 10-1. Assembly, Maximum Span, and Weight per Bay of Two-Lane Panel Bridges
Type of construction Maximum Over-all We.gh
Abbreviation span ! width per bas
Outer girder Middle girder (ft.) ft.-in.) ftrsa
Bridge
Single-single. ___ . __ .. ____.__] Double-single. . _________________] SS-DS§ L ___________ 36-3
Double-single___________________] Double-double_ ___________._______/| DS-DD  |_____.____ 136-8
Triple-single. .. _ . .._.._] Triple-double. . ... ___________.__] TS-TD 120 | 36-1114 :
Triple-single. _______ .. _________] Quadruple-double_ __ __.___________ | TS-QD 140 | 38-514 i
Double-double___________________]| Quadruple-double__ ______________]| DD-QD 160 | 38-514 !
Double-triple ... _____________ | Quadruple-triple.._.______________ DT-QT? 160 { 38-5%5 . t
Nose
Single-single. _____ . ___________.___J Single-single_ _ ________________.___|] SS-8S ]
Single-single. .. ______________.___. Double-single_ ___ . __.__ 488-DS b e
Double-single. . ____ .. __.______| Quadruple-single. . . _________.__] DS-QS oo el

1 Limited by launching weight on rocking rollers.
3 Fully decked and without footwalk and wear treads. Add .17 ton and ,7 ton per bay for footwalks and wear treads respectively.
3 Launched as double-story bridge,
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42'-6" OVER FOOTWALKS

l—-———36'-! 12" OVER TRANSOMS
81"

-1_}:—_8'/&"

REMOVE SMALL
SIDE ROLLERS
WHERE TRUSSES
OCCUR AT 8%
CENTERS

itq 23T
oife
o B

Ily L3N
olle o
LN

REMOVE ALTERNATE
PINTLE ON TRANSOM
SEATS IN THIS TRUSS
OR DRILL HOLE IN
TRANSOMS

SEE FIG 108

Figure 10-4. Triple-single, triple-double, two-lane bridge.

f—38’-5'2"" OVER TRANSOMS —=

<812" 1 812"
1'-6"

_._8 ]/2II
| 'I I-6ll

] I_6II

P

14'-3"
126"

o 8 ¥

‘e’ '®m

. h————44'-0" OVER FOOTWALKS -
iwi Figure 10-5. Triple-single, guadruple-double, two-lane bridge.

. 10-3. Class 10-4. Limitations

‘ The class and maximum spans of two-lane bridges T:W‘f)-la.ne tl'lrough type bridges have the following

are the same as those of single-lane bridges with limitations:

I the same truss assembly as the outer girders ¢. The maximum span that can be launched by
— (table 10-2). standard launching methods is 160 feet.

Table 10-2. Class and Launching Data for Two-Lone Bridges
(Located in Back of Manual)
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bly shown in figures 10-2 to 10-7 and listed in
table 10~1 are used. Table 10-1 also gives maxi-
mum spans that can be assembled and launched

dients (para 10-9).

36’-3” OVER TRANSOMS

1'-6"
143" 143" —
12-6"

] 21_611

l.! e[S [+ .1.(.

C N}

41'-912" OVER FOOTWALKS

Figure 10~2. Single-single, double-single, two-lane bridge.

36’-3” OVER TRANSOMS

Y

41'-9%2"” OVER FOOTWALKS

Figure 10-8. Double-single, double-double, two-lane bridge.

2

with standard equipment. Longer spans can be
launched by using greased timbers or other expe- °

Table 10-1. Assembly, Maximum Span, and Weight per Bay of Two-Lane Panel Bridges

Type of construction Maximum Over-all ‘Weight

Abbreviation span ! width per bay?

Outer girder Middie girder (ft.) (ft.~in,) (tons)

Bridge
Single-single. _ . . o] Double-single_ __ .o ] 8S-DS o] 36-3 5.6
Double-single_ . oo vev e ann. ] Double-double_ ... DS-DD  |.________. 136-8 6.8
Triple-single. . o oo o] Triple-double. _ . _ ... .oo—____] TS-TD 120 | 86-111% 8.0
Triple-single. .. oo Quadruple-double_ . _ .. __ ... _..__ | TS-QD 140 | 38-514 8.7
Double-double. ... Quadruple-double_ _ _ _ _ . _ .- _._._] DD-QD 160 | 38-51% 9.8
Double-triple o] Quadruple-triple. .. __._ . .._...- : DT-QTs3 160 | 38-515 .. 12.9
Nose i

Single-single. . .. o] Single-single_ _ o eeaan 4 8888 o] 1.6
Single-single_ . ... ... Double-single._ _ oo _. 1 8S-DS o] 2.0
Double-single. . o o] Quadruple-single. . . o] DS-QS b e 3.8

1 Limited by launching weight on rocking rollers.
2 Fully decked and without footwalk and wear treads. Add .17 ton and .7 ton per bay for footwalks and wear treads respectively.
* Launched as double-story bridge.
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! WHERE TRUSSES  SEATS IN THIS TRUSS

i OCCUR AT 8%"  OR DRILL HOLE IN
¢ CENTERS TRANSOMS
{ SEE FIG 10—8

% Figure 10~4. Triple-single, triple-double, two-lane bridge.
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.

1<

|
|
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r—————44'-0” OVER FOOTWALKS

Figure 10~5. Triple-single, guadruple-double, two-lane bridge.

10-3. Class 10-4. Limitations

' The class and maximum spans of two-lane bridges Two-lane through type bridges have the following
are the same as those of single-lane bridges with limitations:

‘ the same truss assembly as the outer girders a. The maximum span that can be launched by

(table 10-2). standard launching methods is 160 feet.

Table 10-2. Class and Launching Data for Two-Lane Bridges
(Located in Back of Manval)
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_] l_6ll
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r— 44’-0"" OVER FOOTWALKS

Figure 10~6. Double-double, quadruple-doyble, two-lane bridge.

[‘—“‘—38’-5‘/2“ OVER TRANSOMS

 d4 W W

44’-0 OVER FOOTWALKS -

Figure 10-7. Double-triple, quadruple-triple, two-lane bridge.

b. Launching and jacking down are more diffi-
cult than for a single-lane bridge (para 10-9).

10-5. Number of Parts and Spares

Formulas for computing the number of parts and
spares required to assemble the bridge and nose
are given in table 10-3. The percentage of spares
used for single lane bridges is also used for two-
lane bridges (nots 3, table 10-3).
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10-6. Assembly Detuails

The following assembly details show how two-lane
bridge assembly differs from single-lane assem
bly:

a. Transom Seating in TS-TD - Bridges. The
spacing of trusses in the girders of TS-TI
bridges is normal with respect to one lane. Wit}
respect to the other lane, however, the two mid
dle-girder trusses nearest that lane are spaced a
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o

Bolt bracing. - o o ecc e ]

Bolt, chord. - - e

Bolt, end-post (spares). ..ococeooooooeoaooo-
Bolt, riband, guardrail or curb. ________.______

Brace, sway
w/o overhead-— . ... _____
bracing. _ e ]

Pedestal, ramp_ - _ ]
Pin, panel .. o .-

Pin, safety . oo e

All types
SS-DS§
DS-DD
TS-TD
TS-QD
DD-QD
DT-QT
SS-DS
DS-DD
TS-TD
TS-QD
DD-QD

DT-QT
DS-DD
TS-TD
TS-QD
DD-QD
DT-QT
All types
All types

All types

DT-QT
All types

DT-QT
All types
SS-DS
DS-DD
TS-TD
TS-QD
DD-QD

DT-QT
SsS-DS
DS-DD
TS-TD
T8-QD
DD-QD

DT-QT
All types
SS-DS
DS-DD
TS-TD

40N +-24

66N +40
AN

18N
2N

4N+1
4N +1
6N +2
8N 44

24N

8N-+8
16N 412
24N 18

See notes at end of table,

TS-QD

20r4

25 e | 6n+42
e ren
e llren

8n--36(140")
8n+52(160-160")

109,

4

109

109% to 4 max..___| | SS8-DS and DS~

DD 2n; Rest 4n

109% to

20 max.

109, to 20 max.__.._ .}4n+2
................... | 6n+3
___________________ | 4n--2
____________________ 4n+2

4n-19(140")
4n--25(160'-160")

2

109 e ]

9(140")
13(150°-160")

109 to 10 max____| 3n
____________________ }4n
I | ™
i 4n-+8(140")

4n+12(150-160)

209, to 50 max__.. ] {|6n-6

269%, to 70 max.___] J18n-8

28N 420

25%

lor2

10%

lor?2

10%

20%

256%

125



Table 10-8. Formulas for Computing Number of Parts and Spares for Two-Lane Bridges and Noses—Continued

Bridge None
Fart Construction Formula ! " Spares 3 Formula? Spares ?
DD-QD 82N +16 |- ccmccieeean H 8n-8
~ 8n(140)
8N 4-8(150’~160")
DT-QT 48N
Pin, sway-brace (Spares) oo oo _._] All types | ______._.] 12 Mo 209, to
30%
Plate, base_ . e ] SS-DS 6
DS-DD: 6
TS-TD 6
TS-QD 8
DD-QD 8.
DT-QT 8 '
Plate, tie. - oo e e J TS-TD 4N 42 109
TS-QD 2N 42
Post, end, female. . ____ . ___._...] SS-DS 4 2
Post,end, male. . ... DS-DD 6 2
TS-TD 9
TS-QD 10
DD-QD 8
DT-QT 8 109% to 4 max.
Post, footwalk. . . e All types 4N +2 10%
Raker.. . e SS-DS 4N +4
DS-DD AN+4 e _k3n+1 2
TS-TD SN+3 e i
TS-QD AN+4 Lo e
DD-QD AN+4 Lol 1 (4n
DT-QT AN+4 . i
Ramp, button_._ . _ . ... All types 16
Ramp, plain. . . .. ___.__. All types 32
Riband, guardrail orecurb_____________________ All types
Bridge. - - e eeee o ] 4N
Ramp. . e 16
Stringer, button_ .. ___ . __.___._ All types 4N 109,
Stringer, plain_____ __ . All types 8N 109, to 4 max.
Support, bracing, overhead . __________________ DT-QT 4N 109% to 4 max.
Transom SS-DS
Bridge DS-DD
w /o overhead bracing_ . ______________.___. All types | 4N 42 109% to 4 max.__..] TS—TDJ 2n+1 1
TS-QD
w /overhead braeing_._______ . __________ DT-QT 6N+2 L. __] DD-QD 2n+1
Ramp .. All types 4 | e .‘ 2n+2(140-160")

1 N=Number of bays in bridge.
* N'= Number of bays in noge (see table 10-2).
3 Spares are not included in formulas and must be added.

814 inches instead of 1 foot 6 inches. Accordingly,
transoms from that lane do not fit on seating pin-
tles of the center truss; these pintles must be re-
moved or transoms drilled (fig 10-8).

b. Ramp Clearance. To provide clearance be-
tween transoms and ramps at the ends of SS-DS
and DS-DD bridges a 31%- by 414-inch notch is
cut in transoms seated on the end posts and the
ramp transoms are offset 214 inches from the
bridge centerline (fig 10-9).

¢. Launching Nose. The number of bays and
assembly of launching noses for two-lane bridges
are given in table 10-2.
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(1) SS-DS and DS-DD bridges. Noses for
SS-DS and DS-DD bridges consist of three S§
trusses. One completely braced nose of the re-
quired length is assembled for one lane. For the
second lane, a single truss is added and connected
to the middle truss by transoms overlapping the
transoms of the first lane. Rakers are added to the
second lane but sway bracing is omitted (fig
10-10).

(2) TS-TD, TS-QD, and DD-QD. bridges.
Noses for TS-TD, TS-QD and DD-QD bridges
normally consist of SS outer girders and two S§
middle girders (fig 10-11). However, all girders
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Figure 10-8. Transom seating in TS-TD bridges.

in the last two nose bays of the 140-foot DD-QD
and the last three nose bays of the 150- and 160-
foot DD-QD bridges are double-truss assembly. In
all cases, transoms are placed in alternate seat-
ings and the nose is braced the same as for nor-
mal assembly. Transoms connect the nose girders
of the TS-TD bridge. However, the nose girders
of the TS-QD and DD-QD bridges cannot be con-
nected because transoms are not long enough
except in DS-QS nose bays.

10-7. Working Parties and Assembly Time

a. Single-Lane Bridge Assembly Party. With
the same party organization as for single-lane
bridges, assembly time for a two-lane bridge is
slightly more than double the assembly time for a
single-lane bridge.

b. Special Organization. With a specially organ-
ized crew (table 10-4), assembly time for a two-
lane bridge is slightly less than double the assem-
bly time for a single-lane bridge.

¢. Unloading and Security Details. Unloading
and security details are the same as for a single-
lane bridge.

10-8. Roller Layout

Figures 10-2 to 10-7 show lateral spacing of rock-
ing rollers for various types of bridge assembly.
Roller loads for outer girders are the same ag for
single-lane bridges. However, since roller loads
for the middle girder are approximately double,
enough plain rollers must be used under this gir-
der to prevent overloading them. These plain roll-
ers must be staggered to provide clearance be-
tween them (fig 10-12). Chapter 6 describes the
method of using a transom to position bearings
for rocking rollers. Rocking rollers are used on
the far bank for all bridges except SS-DS, where
plain oilers may be used.

10-9. Assembly and Launching

Methods of assembling and launching the two-lane
bridge are the same for both the single-lane as-
sembly party and the special organization given in
table 10-4.

a. Assembling SS—-DS and DS-DD Bridges.

127




MOVE RAMP TRANSOM

24" OUTWARD —_ r -

et et |
I i T T 1T
I = 1T II IT
TR L
I =1L I i
TI [ 10 T 1
IT , L
I [T I I 1L
T T I I T
TI T
I TII I I I
I TR I TI TI
1T T
1 L I I I
IT I 11 1 i
NE=C Al T
I = I T
A r‘ ‘- JIR 111 11 | 1 I 4 A
CUT TRANSOM AT EACH - SIDE VIEW
END OF BRIDGE TO CLEARTH
RAMP OF OTHER LANE 1 'm
I I I TIT I I
it i | —— T 1T
. Tﬂl | 1 3]/2"
piti IO I e 111 e cuT
I T 11 TIT I I
- 1T |
B I I T I |
1T II I TIIT, 10 ‘ |
T1
T T n TIT 1 ==#“ END VIEW
I IT I TIIT II —7
: 1] —T|
11 11 11 11 1 1
in I T — 1T 3
= IR T
l—ﬂ 1 11 i 1l
11 11 1 1L JL
= AAALS 3
!
1

MOVE RAMP TRANSOM
24" OUTWARD

Figure 10-9. Ramp clearance for SS~DS and DS—-DD bridges.

(1) Assemble one lane of launching nose with
sway bracing in every bay, using launching links
if necessary. Place one transom behind forward
upright of panel in first bay and one transom in
front of rear upright of panel at each joint. Fix
rakers at each joint.

(2) Add third truss for other lane, using
launching links if necessary. Place one transom
for second lane of nose in front of middle upright
of panel in first bay and one transom behing
upright of panel at each joint. Fix rakers at eacy
joint.
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Figure 10-10. Typical launching nose for SS-DS and DS~DD bridges.

BRIDGE LAUNCHED COMPLETE
l EXCEPT FOR FOOTWALKS

LAUNCHING NOSE )

" | 10-FOOT
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BRACING FRAME
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\ SWAY BRACE

Figure 10-11. Typical launching nose for 140-, 150-, and 160-foot DD-QI bridges. Launching nose for TS-TD, TS-QD,
and the remainder of DD-QD bridges is similar with extra transom and two bays of DS—-QS assembly omitied.

(3) Assemble bridge the same as for single-
lane bridge assembly keeping panels in one lane
one bay ahead of panels in the other lane. Attach
all bracing frames as for a single-lane bridge.

b. Assembling TS-TD, TS-QD, and DD-QD
Bridges. Assemble bridge the same as for single-
lane assembly, keeping panels in one lane one bay

ahead of panels in other lane. For double- and
triple-truss middle girders, attach bracing frames,
tie plates, and rakers as in single-lane bridge as-
sembly. When middle girder is quadruple-truss as-
sembly, do not use tie plates between center
trusses; use full number of bracing frames and
rakers (fig 10-2 to 10-7).
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Table 10-4. Suggested Organization of Assembly Partics—
Two—Lane Bridge

Party Number of NCO’s and EM for various type bridges
$s-D§ | DS-DD | TS-TD | Ts-@D |DD-QD
Panel ... ....J] 2-28 | 2-28 2-48 2-b4 3-64
Carry...o...... (24) (24) (42) (48) (56)
Pin ] 4) 4) (6) (6) (8
Transom....._../J 2~-18 | 2-18 2-20 2-20 2-20
Carry. cocaa (16) (16) (16) (16) (16)
Clamp..._..._] (@) @) 4) 4) 4)
Bracing. ... 2-14 | 2-18 2-21 2-26 2-28
Sway brace...._. (6) (6) (6) (6) (6)
Raker....__._. 4 (© (6) (6) (6) (6)
Bracing frame_.| (2) 4) (4) 8) 109)
Chord bolt. . . |_.._.. 2) @) 4) (6)
Tie plate. ._.___ }. ______ R 3) (2)
Decking.......... 2-20 | 2-20 2-20 2-20 2-20
Stringer_._.._..| (12) (12) (12) (12) (12)
Chess and riband]  (8) (8) (8) (8) (8)
Total. ..... 8-80 | 8-84 | 8-109 | 8-120 | 9-132

c. Assembling DT-QT Bridge. Assemble the
DT-QT bridge the same way as the DD-QD
bridge. However, when using overhead bracing
supports in both lanes, make sure female panel
lugs in one lane face in opposite direction to fem-

GAP

1’6" 16" 116“

—A—1410" —

\
14°10% —=]& r._.
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Figure 10-12. Typical roller layout showiny
plain rollers staggered under middle girder.
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ale lugs in other lane. This prevents interference
between overlapping transoms.

d. Launching. Table 10-2 gives the launching
weight for each type of assembly. The lighter
bridges listed in the table can be launched by sin-
gle-lane launching methods. For heavier bridges,
vehicles with winches can be used to aid in
launching. Care must be taken to prevent over-
loading of rollers to keep the balance point of
bridge and nose behind the near-shore rocking
rollers. Spans longer than those listed in table
10-1 can be launched by—

(1) Skidding the bridge over greased timbers
to give more bearing along the lower chord of the
girders, The bridge load, however, must not
exceed the crushing strength of the timber.

(2) Launching the bridge in skeleton form so
the allowable load on the rollers is not exceeded.

(3) Using special rocking distributing beam
for mounting two rocking rollers in line under
each truss.

e. Jacking.

(1) Single-span two-lane bridges. Jacking of
single-span two-lane bridges is done the same way
as for single-lane bridges.

(2) Bridges on piers. See chapter 16. Tables
10-5 and 10-6 give maximum lengths of adjacent
spans of continuous-span two-lane bridges thal
can be jacked over intermediate piers with jacks
arranged as shown in figures 16-19 and 16-20.

10-10. Reinforced Two-Lane Bridges

Two-lane bridges are reinforced by adding trusse
or stories using the same methods as for single
lane bridges (para 7-14, 7-16, 8-13, and 8-14)
Normally, reinforcement for only one lane is nec
essary. For capacity greater than class 70 th
floor system must be reinforced by using fou
transoms per bay instead of two and by addin
longitudinal wear treads.

a. Truss Assembly. Table 10-7 gives the trus
assembly of reinforced two-lane bridges.

b. Methods of Reinforeing. Stories can be adde
to the top of the existing girders or they can &
underslung. However, when the middle girdexr
reinforced to triple-story, the panels must be w
derslung unless the reinforced outer girder is als
triple-story; otherwise, overhead bracing canmn
be installed.

(1) Reinforcing one outer girder. One lane «
a two-lane bridge can be reinforced by reinforcir
one outer girder. However, the reinforced 1la
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Table 10-5. Maximum Length of Continuous-Span Two-Lane Bridge That can be Jacked Over Intermediate Pier, With Jacks

Arranged as in Figure 16~19 !

Maximum lengths of two spans of continuous bridge over intermediate piers *

Cong;t:::!c‘ion Two jacks under trusses at center Four jacks under trusses at center
and each side of bridge and each side of bridge
SS DS Short span.. . ... 0-35 40-55 57.5 0-45 50-80
Long Span. oo ) 60 57.5 ) 80
DS-DD Short span.._ o] 0-40 45-50 5565 0-70 75-120
Long span. ..o ®) 70 65 (?) 120
TS-TD Short Span- oo I S N 0-70 75-85 | 90-100 105-110
Long 8pan. - oo e ®) 120 115 110
TS-QD | Shortspan.. oo ool e j - 0-60 65-80 85-95 97.5
Long span. -.o_oooooonbodo L @) 105 100 97.5
DD-QD | Shortspan..._. ..o fooo . I S 0-65 | 70-85 [ 90-100 102.5
Tongspan- - - o cooooee Yo O ) 110 105 102.5

1 Based on dead weight of two spang of same construction over intermediate pier.
2 Length of long span cannot exceed 167% of short apan.

Table 10-6. Maximum Length of Continuous-Span Two-Lane Bridge That can be Jacked Over Intermediate Pier, With Jacks

Arranged as in Figure 16-20 *

Maximum lengths of two spans of continuous bridge over intermediate piers !

Construction
of span Six jacks under trusses at center Twelve jacks under trusses at center
and each side of bridge and each side of bridge
S8-DS Short span__. . __________ 0-45 50-80 . .. .. B I 0-45 50-80
Longspan. . _..__.___._.. ) 80 oo ® 80
DS-DD Short span. ..o ____._ 0-60 65-80 85-95 97.5 0-70 75-120
Long Span.__ . ...___.__. (2) 106 100 97.56 ?) 120
TS-TD Short span._. . ___.___ 0-50 56-65 T70-80 82.5 0-80 85-140
-{Longspan.______._____.__. (2) 90 85 82.6 ) 140
TS-QD Shortspan.. .o e e o 0-70 76-85 90-100 105-1156
Longspan. - ____}o______ e L T ®) 125 120 116
DD-QD | Short span_._ .. 4. § PSS I 0-756 80-90 95-106 110-120
Longspan.___..____..... § I I i IS S () 130 125 120
! Based on dead weight of two spans of same construction over intermediate pier.
3 Length of long span cannot exceed 167% of short span.
Table 10-7. Equivaleni Simple Span Assembly for Reinforced Lane of a Two-Lane Bridge
- Method of reinforcing Equivalent reinforced lane construction
tﬁ-i?t?g%g Outer girder Middle girder Normal lane cloged Both lanes open
to traffic to traffic
S8-DS Addonetruss. . ___ . . . . ___.__. S NI U U DS SS
Addone truss. _ . oo Add double truss second story___ . ___] DS DS
DS-DD | Add double truss second story..___ . d 4 DD DS
Add double truss second story__________ Undersling double truss third story. -1 DD DD
TS-TD Add triple truss second story_._ .y . TD TS
Add triple truss second story__________. Undersling triple truss third story .. -~ TD TD
TS-QD Add double truss second story. .. ool DD DD
Add double truss second and third Add double truss third story and DT DT
story and overhead bracing. overhead bracing.
DD-QD | Add double truss third story and Add double truss third story and DT DT
overhead bracing. overhead bracing.

has the capacity of a single-lane bridge of the
same assembly as the reinforced outer girder only
when the normal lane is closed to traffic.

girder. When both the outer and middle girders
are reinforced, the reinforced lane has the same
capacity as a single-lane bridge of the same as-

sembly as the reinforced outer girder without
(2) Reinforcing one outer girder and middle closing the normal lane to traffic.
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10-11. Conversion of Single-Lane Bridges to
Two-Lane Bridges :

To convert a single-lane bridge to a two-lane
bridge without closing the bridge to traffic for a
long period, take the following steps:

a. If two-lane bridge is to be centered on old
bridge centerline, proceed as follows:

(1) Remove approach ramps on each bank
and jack bridge up. Lay transom on three plain
rollers on each bank perpendicular to bridge cen-
terline, so raker lugs come directly under spaces
between girders of end bays. Extra bays are
added to the bridge where insufficient working

space on bank is available before transoms are
placed.

(2) Prepare new bank seats and position
grillage. Center grillage must be twice the width
of the outer grillage.

(3) Jack bridge down on the transoms rest-
ing on the rollers and move bridge sideways to
new position.

(4) Position bearings for the bridge in its
new location. Bearings are placed under original
end span or extra span depending on bank condi-
tions. Jack bridge onto bearings.

(5) Place ramps and open single lane of
bridge to traffic (fig 10-13).

W kT IR

Figure 10~13. Converting single-lane bridge to two-lane bridge using single-girder method for launching outer girder in
second lane. Note single lane open to traffic during construction.

(6) Position rollers for third girder and
launch by single-girder method (fig 10-13). See
chapter 19 for launching by single-girders. The
third girder can also be launched by using a truck
crane on deck of existing bridge.

(7) Connect third girder to rest of bridge
with transoms. If available, use a truck crane to
place transoms. If a truck crane is not available
or if sag is great, add second story to middle gir-
der before connecting third girder with transoms.
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(8) Add second story to middle girder.
(9) Deck second lane.
b. If existing bridge is to remain in position,
proceed as follows:

(1) Jack bridge up and double grillage area
under center girder. Jack bridge down. If bridge
is to be lengthened, add extra bays and locate
bearings and grillage in new position.

(2) Proceed as for two-lane bridge (a above).



CHAPTER 11
EXTRA WIDENED BAILEY BRIDGE, M3

Section 1.

11-1. Purpose of Bridge

The introduction of wider vehicles prompted the
development of the extra widened Bailey bridge
M3. The US Army does not stock the M3 Bailey
bridge. It is a standard bridge in the United King-
dom.

11-2. General Description

The extra widened Bailey bridge M3 has a 13-foot
1134-inch clear roadway and a clear distance be-
tween trusses of 15 feet 814-inches as shown in

GENERAL INFORMATION

figure 11-1. This additional width requires certain
new parts that are not contained in the M2 bridge
set. The most important of these are a long tran-
som, additional stringers, long chess, sway braces,
and bracing frames.

11-3. Classes

The bridge normally is assembled for either class
30 or class 80 loads. The maximum spans for each
type of assembly at these classes are given in
table 11-1.

Table 11-1. Maximum Class of Vehicle for Safe Crossing Over Exira Widened Bailey Bridge M3

Bridge Type of construction ss DS TS DD TD DT TT Trangoms
class per bay
Maximum simple span (ft).._.. 40 80 110 130 150 180 200
30 | Maximum wheeled vehicle class 22% 31 30 30 30 32 31 2
Maximum tracked vehicle class 23* 33 33 34 33 36 33 2
Maximum simple span (ft)_____{{.___.____ 40 60 80 110 110 120
80 | Maximum wheeled vehicle class [} ________ T0* 87* 95* 78 T8* 93* 4
Maximum tracked vehicle class || ... ___ 66* 80* 98* 80 75* 96* 4
* Indicates shear governs; otherwise moment governs.
11-4. Weights Table 11-2. Weight of Typical Bays for Extre Widened
. . . iley Bridge M8 —Continued
The weight in tons per typical bay for each type Bailey Bridge ontinue
of assembly, class, and span is given in table 11-2.
Intermediate...._.__ 4,72 5.39
. , , Head. o ccvceenee. 6.338 6.69
Table 11~2. Weight of Typical Bays for Extra Widened DD Tail .. 6.16 7.97
Bailey Bridge M3 Intermediate. ... 5.35 6.01
Head. .- 6.86 7.22
, 80 80 TDoooeo_ ] Tail o 7.50 8.63
Bridge class Rl S Intermediate.. .. 6.58 7.25
i bay | Weigh b Head_ - oo 8.22 8.58
constbaction Typical baye W | " ohort tonsy DT.. ... | Tan. T 6.16 7.97
Intermediate__.____ 7.18 7.85
SS. . Tail. oo oo 4.04 Head. _______._._- 6.91 7.27
Intermediate___.__ 3.45 TT - Tail. o eeeee 7.50 8.63
Head. ... ] 4.73 Intermediate.... - - 9.02 9.69
DS Tail o] 4.90 6.01 Head.__...___.... 8.27 8.63
Intermediate_...._] 4.09 4.76
Head________.___] 5.67 5.93 h is 1678 inch
TS Tail_ . 5.62 6,76 %‘V?i'gﬁagfﬁg:wﬁks anﬁ’ rl;(z:zxgl;'not included.
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4 1-5. Parts Described

he bridge parts which differ from those con-
ained in the bridge set for the Bailey bridge M2
pre described in paragraphs 11-6 through 11-18.

Section I,

4 1—-6. Transom

A he transom is a 12-inch I-beam, 19 feet 11 inches
jong, tapered at the ends to 10 inches as shown in

gure 11-2. Two transoms per bay are used for
class 30 bridges and four transoms per bay are
used for class 80.

11-7. Chess
The chess are 15 feet long, 8%,-inches wide, and

3%4-inches deep. Thirteen chess are required for
each bay of the bridge except the head bay which
requires fourteen. The latter is for class 80 only.

11-8. Stringers

The plain and button stringers are the same as
those used in the M2 bridge, except that the
length of the head bay for class 80 bridges re-
quires two long button stringers, M3, and two
plain stringers, M3. These stringers are 10 feet
1114 inches long. They are used in the class 80
bridge only and not in the class 30 bridge.

11-9. Transom Clamp
The transom clamp, M3, is the same as that used

19'n” —
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Figure 11-2. Transom, M3.
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Figure 11-5. Riband bolt, Ms.

B

in the M2 bridge except that the width across the
top has been reduced slightly to prevent the arm
from interfering with the vertical bracing frame
used in the bottom story of triple truss bridges.

11-10. Riband

The ribands are the same as those in the M2
bridge, except that two long ribands, M3, are re-
quired in the head bay of the class 80 bridge.
These are 10 feet 1114 inches long. :

11-11. End Posts

The male and female end posts are the same as
those used in the M2 bridge except that in triple
truss bridges the male end posts for the middle
truss of both class 30 and class 80 bridges have
the transom bracket removed. This permits rakers
to be connected between the end posts on the
inner trusses and the transom. Female end posts,
M3, are used on the middle truss of the end bay of
class 80 bridges only.

A

11-12. Panel Pin, Headless |

Headless panel pins are used on triple truss as. |
sembly to connect the end posts, M3, to the middle
trusses. They are necessary to enable the end
posts to be fitted after the launching nose has
been removed and to allow damaged end posts to;
be replaced. These panel pins, M3, are similar o
those in the M2 bridge except the head is removed

(fig. 11-3).

11-13. Raker

A new type raker, M3, has been developed for use
with the extra widened Bailey bridge, M3. It is a
3-inch channel 8 feet 8-5/16 inches long, as shown
in figure 11-4.

11-14. Riband Bolt

A riband bolt, M3, is used as shown in figure
11-5.

11-15. Bracing Frame

The bracing frame, M3, has an additional pair of
dowels, as shown in figure 11-6, to accommodate
the bracing bolts connecting it to the middle truss
of a triple truss bridge.

11-16. Sway Brace, M3

The sway brace, M3, is similar to that in the M2
bridge, but is 18 feet 14 inch between centers of
eyes with the turnbuckle screwed tight.

N

¥72
A4

———————

Figure 11-6.
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Bracing frame, M3.
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Figure 11-?. Ramp pedestal, M3.

11-17. Overhead Sway Brace Extension, M3

The overhead sway brace extension has an eye at
one end and a jaw at the other and is connected to
the sway brace, M3, for use in the overhead brac-
ing of intermediate bays of triple story bridges.

Section 1.

11-19. Method

a. The method of assembling single story
bridges is the same as that for the M2 bridge with
the exception of roller layout, launching nose, tri-
ple truss assembly, and class 80 decking.

b. The number of parts required per bay is
given in tables 11-6 and 11-7 for class 30 and
class 80 bridges.

11-20. Roller Layout

a. The lateral spacing_ of rollers is shown in
figure 11-8. The rollers must be staggered for tri-
ple truss assembly.

b. There is no suitable bridge part to use as a
distance gage, and the roller templates must be
positioned by means of a steel tape or improvised
gage.

¢. For 30- and 40-foot bridges, a plain roller
must be placed 15 feet from the rocking roller. On
longer spans, plain rollers are spaced at 27 feet
and up, in increments of 25 feet; consequently,
the longitudinal spacing of plain rollers is nor-
mally at 27, 52, 77, ete. feet.

11-21. Launching Nose

@. Information on launching wéights and
launching nose assemblies for various type
bridges is given in tables 11-3 and 11-4.

b. Due to the greater width of the bridge, it is
necessary to have one transom with two rakers in

11-18. Ramp Pedestal, M3

The ramp pedestal, M3, is used to support the
deeper (12-inch) portion of the M8 transom. It is
similar to the pedestal used in the M2 bridge, but
is deeper and has a wider space for the transom
(fig 11-7).

ASSEMBLY AND LAUNCHING OF SINGLE-STORY BRIDGES

each bay of the nose, and also sway braces in each
bay.

11-22. Triple-Single Assembly

a. Method. After assembly of the skeleton
launching nose, the bridge trusses are assembled
in echelon, with each outer truss always having
one panel more than the adjacent truss. It is not
possible to add a third truss to a double truss
bridge.

b. First Bay of Bridge.

(1) Connect the first two inner truss panels
to the inner trusses of the launching nose, driving
the panel pins outward.

(2) Place a transom through these panels in
front of the center vertical, and connect the long
arms of the sway braces to the front ends of the
panels.

(3) Assemble two panels for the middle
trusses, and connect them to the transom clamps.

(4) Assemble two panels for the outer
trusses, and connect them to the transom clamps.

(5) Pass a second transom through all three
trusses of the first bay behind the front vertiecal,
and a third transom in front of the rear vertical.
Connect the panels to the transom with transom
clamps.

(6) Connect the short arms of the sway
braces to the rear position, and fit bracing frames
in the first bay on the top chords.

137



~|l 6”
|‘ :!‘ l 61 3"
G%M

-y

12 11%”

____

ROCKING ROLLERS. (GUIDE ROLLERS REMOVED FOR TRIPLE TRUSS

=5
Y

S

BRIDGE)
]l 6" ]l 6”
L ;_Ir_‘ ]61 3" .—_i_‘. =l|
- ]
" it
i u - 12 1% —] Il
4 gy A
£t ==
_ _ .

PLAIN ROLLERS. ALL POSITIONS FOR SINGLE TRUSS. 271t
POSITIONS FOR DOUBLE TRUSS. 15ft. POSITIONS FOR 30f#t.

]' 6” ]l 6”
L I‘ 16‘ 31 IA _.J
ﬂ H S 12* 3u” ‘ )jl
Ao Al P .
/ 27

2=
PLAIN ROLLERS, 52+, 77ft., ETC. POSITION FOR DOUBLE TRUSS

I L
[ o o +—l
=1y ==l

o | P 1 *-] o
o3| e LR
B —‘!‘ 15'3" o - A;]L
8% %" 9%" 81"

PLAIN ROLLERS, ALL POSITIONS FOR TRIPLE TRUSS

Figure 11-8. Roller layout.

(8) Tighten transom clamps and

(7) Fit bracing frames in front of the front
verticals and behind the rear verticals. The front braces. Place stringers and decking.
bracing frames are removed before the end posts ¢. Second Bay of Bridge.
are fitted. (1) Place two panels for the outer tr



Table 11-8. Launching Data for Class 30 Spans

Bays in nose Launching wt Sag Bridge launched without:
Span Assembly (tons) (inches) d: :
ss DS
30| S8 2 e 10.0 114 {19-6"
40| SS T P 13.6 214 |26°-11"
501 SS I I 16.3 4 |81'-8"
60| DS 4 Je o 23.4 5 |37-8"
70| DS 5 2 27.6 9 |44'-9"
80| DS i 30 IO, 30.9 13 | 49'-6"
90| TS 6 e 40.1 15 | 55'-2*
100 TS [ T 44.9 20 | 61'-11"
110 | TS N T 48.8 26 | 66'-8"
120 | DS 7 1 60.6 21 | 72'-6"
180 | DD 7 2 66.4 26 | 79'-8"
140 | TD 6 3 81.7 26 [81'-7" All footwalks and first four bays,
chesses and ribands.
160 | TD 7 3 83.1 35 | 87-8" All footwalks and first ten bays,
chesses and ribands.
160 | DT 3 7 4 80.9 36 {99'-4" All footwalks, decking and
: stringers.
170 | DT ? 7 4 82.2 42 1102'-3* All footwalks, decking, stringers,
and first three bays in top
story.

t d is the distance from the center of gravity to the tail of the bridge.
2 Launched with overhead bracing and first and last bays double story only.

Notes. .
1) Bridge launched complete with decking and footwalks, except where shown. Parts left off bridge are to reduce launching weight and launching stresses.
2; Rocking rollers 8’ 6" in front of baseplate on each bank. (Minimum: 2’ 6"),
8) For 80- and 40-ft, spans, plain rollers are required 15 ft. from launching rollers.
4} Sag given is at tip of launching nose in worst case.
6) All bracing frames must be fixed and tightened before launching, including frames on DS nose.
(6) Launching links may be used not more than—
40 ft. back from end of SS portion of nose,
20 ft. back from end of DS portion of nose.

Table 11-4. Launching Data for Class 80 Spans

1 d is the distance from the center of gravity to the tail of the bridge.
grgrst and last bays double story only.

Bays in nose Launching wt Sag
Span Assembly (tons) (inches) d1? Bridge launched without:
§ sS DS )
' 30| DS 2 e 13.5 115 | 18-4"
40 | DS 8 e 18.3 2| 25'-2*
i 50 | DS 3 e 22.2 814 1 80'-11"
! 50 (TS 8 | 25.0 814 1 29'-4"
60 | TS A 30.3 5 (36-0"
701 TS ;3 35.7 6 | 42'-7"
70| DD ;3 P 39.4 55 [ 41-10”
80| DD ;3 S 44 .4 T146-7"
90 | TD 5 1 60.8 9 | 52/-2*
100 | TD 6 1 67.8 12 | 58/-5*
! 110 | TD 6 1 73.9 14 | 637-8”
110 | DT 2 5 2 7.0 12 | 63'-4"
. 120 | TT 2 5 3 83.2 15 1 69’-0" All footwalks, decking, and
: stringers and first two bays
top story.
i 180| TT 5 3 83.4 20 | 72/-1" All footwalks, decking, and
‘ stringers and first five bays
‘ top story.
]
|

? Launched with overhead bracing an

Notes,
1) Bridge launched complete with decking and footwalks, except where shown. . . .
2) Rocking rollers 8’ 6” in front of baseplgate on each bank. (Minimum: 2’ 6”), Two rocking rollers required under each side where double or triple truss, in-
cluding far bank for launching nose. . .
(8) For 30- and 40-ft. spans, plain rollers are required 15 ft. from launching rollers. In other cases, plain-roller positions are 27 ft., 52 ft., 77 {¢t., and 127 ft.
from launching rollers, as necessary.
54) Sag given is at tip of launching nose in worst case, K
5) All bracing frames must be fixed and tightened before launching, including frames on DS nose.
6) Launching links may be used not more than—
40 ft. back from end of SS portion of nose.
20 ft. back from end of DS portion of nose.
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and connect them with pins driven inwards. All
further pins on all trusses are driven outward.

(2) Place two panels for the outer trusses of
the third bay, and connect them with pins driven
outward.

(3) Place two panels for the middle trusses
in the second bay using headless panel pins.

(4) Two additional panels are now connected
m bays four, three, and two, with the panel pins
driven outward.

(5) Fit front end of sway brace in the second
bay.

(6) Pass a transom through all trusses in the
second bay in front of the rear vertical, and an-
other in front of the center vertical. Connect them
with transom clamps.

(7) Connect the sway braces to the rear posi-
tions.

(8) Fit the bracing frames on the top chords,
and behind the rear verticals of the second bay.

(9) Tighten transom clamps and Sway
braces.

d. Subsequent Bays. The sequence of assembly
for subsequent bays is similar to that described in
c(4), (5), (6), (7), (8), and (9) above making
sure that each truss in each outer bay has one
more panel than the truss in the next inner bay.

e. Decking. The placing of stringers and chess
follows the same sequence as in the M2 bridge,
except for the number of stringers in all bays, and
the number of chess in the head bay.

11-23. Class 80 Decking

a. The assembly procedure given in paragraph
11-22 is based on class 80 decking. For class 80,

four transoms are required per bay, and in both
double and triple truss bridges the extra two tran-

soms are added behind the center and front verti-

cals.

b. Transom clamps on the center vertical must
be fitted alternately. For example, the front tran-
som is clamped to the panel in the second truss,
and the rear transom to the panels in the first and
third trusses.

¢. The stringers continue to the transoms on the
end posts at each end. This makes the head bay of
decking an 11-foot bay. In order to accomplish
this, the first bay of stringers is laid with two
button stringers, M3, on the outside, then two
plain stringers, M2, inside these, and two plain
stringers, M3, inside again, and one plain
stringer, M2, in the center. In the last bay threse
plain stringers, M3, are used, and in all other bays
plain and button stringers, M2, are used.

d. In the first bay fourteen chess and ribands,
M3, are used. M2 ribands and thirteen chess are
used in other bays.

11-24. End of Bridge

The end posts, bearings, and base plates are
placed in the same way as the M2 bridge for 8in-
gle and double truss bridges. Triple truss bridges
require the following changes.

a. Bearings and Base Plates. The base plates
are placed as for double truss bridges. The outer
bearing carries the end posts of the second and
third trusses on the two seatings each side of the
center seating. The inner bearing carries the end

TRUSS CENTERS
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M3, fitted at each end and headless panel pins are
used.

46 AV L PURRLMIL VW LIV A aAalio av viib tall Ak Ul viade
bridge because there is no transom on the end
posts.

Section IV. ASSEMBLY AND LAUNCHING OF DOUBLE-STORY BRIDGES |

11-25. Method

The method of assembling and launching double-
story bridges is the same as that for the M2
bridge, except for the differences given in the fol-
lowing paragraphs, and the necessity of assem-
bling the lower story as given in paragraphs
11-19 through 11-24,

11-26. Rollers

In addition to the pair of plain rollers which is
required each side of the bridge 50 feet behind the
launching rollers, a pair is required 76 feet behind
the launching rollers. For bridges over 140 feet
double rollers are required at 100 feet, and for the
class 30 bridge with a span of 200 feet an addi-
tional pair of plain rollers is required at 125 feet
from the launching rollers.

11-27. Second Story, Triple Truss Bridge
a. The assembly is the same as that for the M2

bridge, but the sequence of adding panels must
follow the procedure as given in paragraphs
11-22c¢(4), and 11-22d. It is not necessary to use
headless pins, provided the order of assembly is as
follows ;

Bay No. 1—Outer panel
Bay No. 2—OQuter panel

Bay No. 1—Second panel
Bay No. 3—Outer panel

Bay No. 2—Second panel

Bay No. 1—Inner panel

Bay No. 4—OQuter panel

Bay No. 3—8econd panel

b. Headless pins must be used on the end posts,

M3, where they are connected to the lower chords
of the second truss of the second story.

¢. Tie plates are not required.

Section V. ASSEMBLY AND LAUNCHING OF TRIPLE-STORY BRIDGES

11-28. Method

The method of assembling triple story bridges is
the same as that for the M2 bridge, except for
those factors given in paragraphs 11-29 and
11-30.

11-29. Triple-Triple Bridge

a. The sequence of adding panels in the top
story must follow the order given in paragraph
11-27, except that assembly begins in the second
bay. There are no panels in the top story of the
first and last bays. Similarly, the sequence for the
lower story of a bridge with underslung bottom
story must be the same.

Section VI.

11-31. Grillages

a. The same grillages as those for the M2 bridge
can be used.

b. For all class 30 bridges, the bridge is
launched with the top story in place.

¢. For the class 80 bridge with a span of 120
feet, it is possible to launch the bridge as double
story and add the third story afterwards.

11-30. Overhead Bracing

The only difference from the assembly of the M2
bridge is that the overhead sway brace extensions
are fitted to the sway braces before they are con-
nected to the overhead bracing supports, which
are reversed so that the sway-brace pinholes are
on the outside of the girders.

GRILLAGES AND RAMP SUPPORTS

b. The maximum base plate reactions are given
in table 11-5 and the maximum launching roller
reactions can be obtained from the launching
weights given in tables 11-3 and 11-4.
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Table 11-5. Maximum Reaction on any one Base Plate—

Table 11-5. Maximum Reactions on any one Base Plate Continued
Maximum base plate reactions in tons for each span and assembly Maximum basge plate reactions in tons for each span and assembly
Span Class 30 Class 80 Span| Class 80 Class 8¢
Assembly Reaction Assembly Reaction Assembly Reaction | Assembly Reaction
30 ss 16.7 | DS 32.5 160 DT 47.2
170, DT 49.6
40 ss 18.5 | DS 36.1
180 DT 52.1
50 SsS 19.9 | TS 88.7
190 TT 62.8
60 DS 21.9 | TS 41.6 200 T 65 3
70 DS 23.4 |DD 4.5 :
20 DS 24.7 |DD 46.4
90 TS 27.2 |TD 51.1 _
100 TS 28.5 | TD s37  11-31. Ramp Supports
110 TS 29.7 |TD or DT 57.6 a. The end transoms of both class 30 and class
120 DD 32.5 |TT 64.8 80 bridges must be supported at their midpoint.
130 DD 34.2 |TT 67.6 b. F 1 80 brid th t b
150 TD 42.8 |TT 76.4 ported as shown in figure 11-10.
Table 11-6. Nwmber of Paris per Bay for Class 30 Bridges
X Unit End bay at tail of bridge
Unit weight
pounds S.S. D.S. T.S. D.D. T.D. D.T T.T.
Plate: Base_ . _ . ___.__ 381 2 2 2 2 2 2 2
Bearer: Footwalk____________________ 22 4 4 4 4 4 4 4
Bearing. . ... ... 68 2 4 4 4 4 4 4
Bolt: Bracing, M-8 (with nut)_ . .____. 1.0 4 12 16 20 28 20 28
Bolt: Chord (with nut)_______________ % 2 NI SOOI S 8 12 8 12
Bolt: Riband, Guard rail, "Tf’, M-3.___ .75 8 8 8 8 8 8
Brace: Sway, M-3 (complete with pins) 72.5 2 2 2 2 2 2 2
Brace: Sway, O.H Ext., M-8 (with pin) 20 o __. i JRRUURUPIDRR (SRS ISNOIIOIUSUII AUNNIUU APl DI
Chess: M-8 ___ ... 130 18 13 13 13 18 13 13
Clamp: Transom, M-3_______.___.____ 7 4 8 12 8 12 8 12
Footwalk . __ ... _. 104 2 2 2 2 2 2 2
Frame: Bracing, M-3. ... _..__._____. 42 L. 2 2 4 4 4 4
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Panel .l . 5717 2 4 6 8 12 8 12
Pedestal: Ramp, M-3_______________. 97 ... ,--_-__;_1 ________________________________________________
Pin: Panel (Complete with Safety Pin) 6.0 8 16 20 28 36 28 36
Pin: Panel, Headless, M-3 (do)_._.__.__ 5.8 1 o 4 | 6 | 6
Post: End: Female___________ e 130 2 4 6 4 6 4 6
Post: End: Female, M-3__ ___________ 119 ) ____.. SUIUNS PPN R ) ORI IR RN
Post: End: Male_.___________________ 121 b L
Post:End: Male, M-3__._____________ 110 U ) ! ERURIIINY SN G Loeeean
Post: Footwalk______________________ 10 4 4 4 4 4 4 4
Raker: M-3____ .. 25 2 P 2 feo .. 2 o feoos
Ramp: Plain_ ... ________ 838 bl
Ramp: Button_ . ... ____________ 849 1l L
Riband: Guardrail (steel)_..__________. 162 2 2 2 2 2 2 2
Riband: Guardrail, Long (steel) M-3___ 176 | . IPRRRPRURPRRPN EURSRUPY PRI RN [
Stringer: Button__.___._____.________ 267 2 2 2 2 2 2 2
Stringer: Button, Long, M-3__________ 298 b b
Stringer: Plain__ ____________________ 260 5 5 5 5 5 5 5
Stringer: Plain, Long, M-3___________ 282 S L IR PRSP SRPRRIUIN DS bmeeee
Support: Bracing, Overhead___________ 150 ool ___ AN ISIPURRSIIPINY DNIPUIUIPNY SRR I
Plate: Tie_ - ... ___________ 0 T U S 2 Lol P2 2
Transom: M-3__.___________________ 648 2 2 2 2 2 2 2
Number of units___.__.______________).________ 70 98 118 132 168 132 168
Total weight in pounds_______________J_ ________ 8073 9791 11241 12323 14997 12323 14997
Total weight-short tons_.______________}_ ________ 4.04 4.90 5.62 6.16 7.50 6.16 7.50
Unit wtéling}tlt Intermediate bay End bay at head of bridge
pounds | S.8. | D.S. { T.S.| D.D. | T.D. | D.T. [ T.T. | 88. | D.s. | T.8. | D.D. {T.D. | D.T. | T.T.

Plate: Base.___._________ 381 Al 2 2 2 2 2 2 2
Bearer: Footwalk___.____ 22 4 4 4 4 4 4 4 6 6 6 6 6 6 6
Bearing_ .. _____________ 68 |l b . 2 4 4 4 4 4 4
Bolt: Bracing, M-3

(withnut).___________ 1.0 4 12 24 20 36 28 48 8 16 32 32 56 40 68
Bolt: Chord (with nut)___ 7.5 4o .. 8 12 20 28 | ). 8 12 8 12
Bolt: Riband, Guardrail

T, M-8 .75 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Brace: Sway, M-3

(complete with pins)_..| 72.5 2 2 2 2 2 4 4 2 2 2 2 2 2 2
Brace: Sway, O.H., Ext.,

M-8 (with pin).._.___. 20 4ol 2 2l
Chess: M-3_____________ 130 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Clamp: Transom, M-3___ 7 4 8 12 8 12 8 12 6 12 18 12 18 12 18




Table 11-6. Number of Parts per Bay for Class 30 Bridges—Continued

it wtgin;ﬁt Intermediate bay End of bay at tail of bridge

pounds | S.8. | ps.| Ts&.| D.D| T.D| DI.| T.T.{ S8 | DS | T.D. | D.D. | T.D. | D.T. | T.T.
Footwalk_ __.__.__.____. 104 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Frame: Bracing, M-8___.| 42 | ____. 2 4 4 6 6 8. ]l 2 4 6 8 8 10
Panel . ________________ 577 2| 4| 6| 8| 12| 12| 18| 2| 4| 6| 8| 12| 8| 12
Pedestal: Ramp, M-3____| 97 .l oo e Y
Pin: Panel (Complete

with Safety Pin)_.__... 6.0 4 8} 12| 16| 24, 24 36 4 8 8 12| 12 12 12
Pin: Panel, Headless, ‘

M-8 (do)o_ oo 5.8 Loooolooefomaadoeae (SR R B I N 8 L . 10 ... 10
Post: End: Female____._. 130 Lol e e e e e
Post: End: Female, M-3_{ 119 [ . __ L. .| ] ___ i RN FRORVR AR NSRS RPUPIIUN USRI IRt ISNPUPIPUPN APUPIINY SRS
Post: End: Male..__._.._ 120 Lo fo e } R B IR I 2 4 4 4 4 4 4
Post: End: Male, M-8___| 110 | ____ | o oo e e e e P2 R 2 | 2
Post: Footwalk__________ 10 4 4 4 4 4 4 4 6 6 6 6 6 6 6
Raker: M-8_._____._.___ 26 2 A 2| .- 2|l 4 4 2 4 2 4 2
Ramp: Plain___.__.____.__ 338 Lo_oofo-ao- IS A I RSOINN SUSSROIvS EUSN SUPI RPRPIU KRNI RS IR ESSSUSI PPN
Ramp: Button_______.___ 349 | |oofooo- NSRRI (RN FERII AU SRR (EOURRI: EPERRI IR SIS NP P
Riband: Guardrail (steel).} 162 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Riband: Guardrail, Long

(steel) M-3_______.._. 175 | b e e e I I ISR R M
Stringer: Button_._____.__. 267 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Stringer, Button, Long

M-8, e p21:: J I R IR (RN FUR SIS ESSR RPN RO ISR IR IS FIPIE S
Stringer: Plain.. .. _. ... 260 5 5 5 5 5 5 5 5 5 5 5 5 5 6
Stringer: Plain, Long,

M-8 . e 282 |eeoooofoooo- L.--- ___________ i FSURRN FURTOROON NI PRI A ISP SR NI SR,
Support: Bracing, Over-

head . . ... __ 160 | e o] 2 P28 RPN R IR ISR AN HOSEPII PRI,
Plate: Tie. . .. _________ 3.5 [P IR DU PRI PRI WIS SR SR 2. 2 - 2
Transom: M-3____.___.. 648 2 2 2 2 2 3 3 4 4 4 4 4 4 4
Number of units. _______f __.___ { 60 80| 102| 110f 146| 151| 201 80{ 106| 142 142| 194| 152 208
Total weight in pounds_..| __.__. 16891 | 8189 | 9441110697 |13161 |14368 |18044 | 9459 (11149 (12668 |13725 |16448| 13817 | 16544
Total weight—short tons_|.__.__ 18.45|4.09 |4.72] 5.35| 6.58| 7.18]| 9.02| 4.73( 5.57| 6.33| 6.86| 8.22| 6.91 | 8.27

Table 11-7. Number of Parts per Bay for Class 80 Bridges
Onit wlg?gi;t End bay at tail of bridge

pounds 8.8, D.S. T.S. D.D. T.D. D.T. T.T,
Plate: BaSe. o - oo E1.) I I 4 2 2 2 2 2
Bearer: Footwalk____.______._____._. 2 R 1 4 4 4 4 4 4
Bearing . - e eeemee ] 68 |-l 4 4 4 4 4 4
Bolt: Bracing, M-3 (with nut).__._._. 1.0 oo 12 20 20 32 20 32
Bolt: Chord (with nut)._ ... _..___.__. b O T IR PR S N 8 12 8 12
Bolt: Riband, Guard rail, “T”, M-3. _ | {3 I 8 8 8 8 8 8
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Table 11-7. Number of Parts per Bay for Class 80 Bridges—Continued

Unit wg?élt‘t End bay ot tail of bridge
pounds S.8. D.S. T.S. D.D. T.D. D.T. T.T.
Brace: Sway, M-3 (complete with

DPiINs) . 2.6 | ... 2 2 2 2 2 2
Brace: Sway, O.H. Exr., M-3 )

(with pin). o oL 20 ... R S SRR SISO KSR R
Chess: M-8__ oo 180 ... 14 14 14 14 14 14
Clamp: Transom, M-3. . ______._.... 7 e eeeeem 12 18 12 18 12 18
Footwalk. ... 104 e 2 2 2 2 2 2
Frame: Bracing, M-8 . ... ._....__ 42 Lo, 2 2 41 4 4 4
Panel . o ieaos 67T . 4 6 8 12 8 12.
Pedestal: Ramp, M-3___ . _________ L (S SV [N NSRRI IR EUI NI R
Pin: Panel (Complete with Safety Pin). 6.0 [ __.___.. 16 20 28 36 28 36
Pin: Panel, Headless, M-3 (d0)..._..__ 5.8 | O I (i 7]

Post: End: Female__.._____._____.___._ 180 ... 4 4 4 4 4 4
Post: End: Female, M-8_____________ 119 ol 2 L] 2 e 2
Post: End: Male_. ... _______._ 121 e e e
Post: End: Male, M-3_____._________ 110 | SSRRRRY IS Up Ry AU RN 'SRV KU RO I
Post: Footwalk___ ... _.____. 10 poooao. 4 4 4 4 4 4
Raker: M-8 ... 25 .. 2 2 2 2 2 2
Ramp: Plain______ . ___. 338 | CRUURONS SR (T IR I B I,
Ramp: Button. . ... .. .. 349 Ll I RN SRR AN I
Riband: Guardrail (steel)_____________ 162 ... b ) IR FNOIEDIION ENIOURPIUUPIIN NOREPUIUUIIN RO
Riband: Guardrail, Long (steel) M-3___| 176 | _______.__ 2 2 2 2 2 2
Stringer: Button_____________________ 267 ) DN S o [ IS AR e
Stringer: Button, Long, M=8__________ 298 fooaea- 2 2 2 2 2 2
Stringer: Plain_ _ _ ____ . ______________ 260 3 3 3 3 3 3 3
Stringer: Plain, Long, M-3___________ 282 .. 2 2 2 2 2 2
Support: Bracing, Overhead___________ 150 | _____ e e
Plate: Tie_- ... .. 3.5 el P R 2 2
Transom: M-8______________________ 648 | D 5 5 5 5 5 5
Number of units______ . ... bo____ | 106 134 140 184 140 184
Total weight in pounds_._____________] ________ | 12015 13511 14547 17267 14547 17267
Total weight—short tons__ ___________}_ o} ... 6.01 6.76 7.27 8.63 7.27 8.63
Unit Intermediate bay End of bay at tail of bridge

Uit Yot [ 8s. | DS | TS| DD| TD| DT| TI|ss. | DS.| TS| DD.| TD.| DI. | T.T.
Plate: Base.____..._._._ 381 L. ...l IR | SR I g 2 2 2 2 2 2
Bearer: Footwalk.._____| 22 ... 4 4 4 4 4 41 .1 6 6 6 6 6
Bearing_ . ... ____]| 68 |l SR DR ISR SUP 4 4 4 4 4 4
Bolt: Bracing, M-3

(with nut)_.__._____. 1.0 L. 12 | 24| 20| 86 | 28| 48 [ ___. 16| 82| 32 | 56 | 40 68
Bolt: Chord (withnut).__| 7.5 | __._.l....l.... 8 |-12 | 20 281 L ... o g|12] 8] 12
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Table 11-7?. Number of Paris per Bay for Class 80 Bridges—Continued

Unit Intermediate bay End of bay at tail of bridge
Unit weight
pounds S.8. Ds| T.8) DD} TD. D.T{ T.7{ S.8. ps.| TS| pD.| Tb.| DT.| T.T.
Bolt: Riband, Guardrail,

“r, M-8 - ;3 8 8 8 8 8 8 | 8 8 8 8 8 8
Brace: Sway, M-3

(complete with pins)__1 72.56 [ __._.._ 2 2 2 2 4 4 | 2 2 2 2 2 2
Brace: Sway, 0.H. Ext.,

M-3 (with pin)....._.] 20 L e lheeiboeeas Lo 2 2 e IS IS DUPRS S {-nmm-
Chess: M-8 ........] 1830 | .__.. 13 13 18 13 18 18 J_ . . 13 13 13 13 13 13
Clamp: Transom, M-3__3} 7  |_.___ 12 18 12 18 12 18 4. 12 18 12 18 12 1£
Footwalk_ .. ... 104 L _____ 2 2 2 2 2 2 Jo..._ 2 2 2 2 2 %
Frame: Bracing, M-3__.1 42 | ____. 2 4 4 6 6 8 1. ... 2 4 6 8 8 10
Panel . ... 677 ... 4 6 8 12 12 18 J.... 4 8 12 8 12
Pedestal: Ramp, M~8___.{ 97 L _____l___[..._. ISR PRI PRI SRR FEVIVIN AUPIPII NP SRS SIPUPR QRSP SR
Pin: Panel (complete

with Safety Pin)._____] 6.0 |._.__. 8 12 16 24 24 86 ... 8 8 12 12 12 12
Pin: Panel, Headless,

M-8 (d0)eo ] 5.8 Lo loo |- R | - 10 [ 10
Post: End: Female . ___ 130 ... boaeee AN SV SR (SRR SRR PRSP IOV SN PPN S (S AN
Post: End: Female

M-8 e 119 Lo oo ISR SRR [SUPIVRN ISNOUUUY: DIPROUIN IPNRI R SRR RN R
Post: End: Male_.__.._.. 121 bbb 4 4 4 4 | 4 4
Post: End: Male, M-3_. | 110 |- faeoouaas TR I N UUUOURIY: DU R b I b2 I, 2
Post: Footwalk.___...._.]| 10 L. .. 4 4 4 4 4 4 Jo_.__ 6 6 6 6 6 6
Raker: M-3._._ . .__...__] 26 .___. P 2 . 2 b4l 4 2 4 2 4 2
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CHAPTER 12

DECK TYPE BRIDGES

12-1. Deck Bridge Use

Deck type panel bridges are normally two-lane,
class 50 or higher bridges assembled to replace
gingle-lane bridges.

a. Advantages. Deck type panel bridges have
the following advantages over through type
bridges:

(1) Roadway can be wider for passage of
extra-wide vehicles.

(2) Deck-type assembly allows greater side
overhang of vehicles.

(3) A lighter floor system can be used when
the roadway is supported by trusses.

(4) With some sloping banks, the span be-
tween abutments is shorter than in a through type
bridge because bearings are set 5 feet below road
level.

(5) Demolished piers need not be built up to
the level of the roadway.

b. Disadvantages. Deck type panel bridges have
the following disadvantages:

(1) Excavation at abutments may be neces-
sary because bearings are 5 feet below the road-
way.

(2) Bridge is more difficult to launch.

(3) Bridge must be lowered 5 feet onto the
bearings.

(4) Waterway clearance is decreased.

12-2. Recommended Bridge Designs

a. Trusses. The trusses are grouped into three-
truss girders, which are spaced evenly under the
roadway. The trusses may be single- or double-
story assembly as shown in figure 12-1.

PANEL BRIDGE DECK: r’ A

N2

AKX

KX

< X AN

XN

0.9

3" ANGLE CROSS BRACING
WELDED UNDER TRUSSES

21

22'8"

i N2 R 7 i 7
Le 23 >4 b /3
v o /A % %
2 23] ) £y 23|
i <2 R 37

2! 24

Loa

26" 4"

TRANSOMS STAGGERED

\

\ =y = e e e
¢

X4 X3 K

']

SECTION A-A

SECTION B-B . TIMBER DECK [—' B
ZaS ' VAN . " £5

Faigure 12-1.

Standard two-lane, deck type, panel bridges.
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b. Bracing. Bracing frames are used to tie the
trusses of each girder together. Every two bays
are cross braced by angles welded diagonally
across the bottom chords of all trusses. The floor
system serves as top lateral bracing.

¢. Floor System. The floor system is made from
standard panel bridge parts (transom, stringers,
and chess) or timber.

d. Bearings.

(1) End bearings. End posts attached to top
story panels may be rested on standard panel
bridge bearings. In multistory assembly, the end
panels of the lower stories are omitted to allow
room for the abutment, If end posts are not used,
the trusses rest on timber blocking or a rocker
bearing under the joint between the first and
second bay from each end.

(2) Bearings at intermediate piers. If the

spans are broken at the pier, the two ends are
fitted with end posts. If the spans are continuous,
a distributing beam and rocker bearing are used
(chap 16). ‘

12-3. Class

The capacity of the standard two-lane deck type
panel bridge varies.with the span and the number
of traffic lanes loaded. The bridges are given two
class ratings, one for one-way traffic and the other
for two-way traffic. Each of these ratings may be
either a “single” or “dual” classification. For
maximum spans and classes of standard design
two-lane deck type bridges, see table 12-1.

12-4. Standard Designs

Standard design deck type panel bridges are illus-
trated in figure 12-1.

Table 12-1. Classes and Maximum Spans of Two-Lane, Deck Type Bailey Bridges
No. stories Single Double
Type traffic One way Two way One way Two wWay
i NG trusses No trusses No trusses No trusses
Bridge length 10 15 18 10 15 18 10 156 18 10 156 18
50 ft 80/
/70
60 ft 70/
/65
70 ft 60/ 100/
/60 /90
80 ft 100/ 55/ 100/ 100/
/90 /566 /90 /90
90 ft 100/ 45/ 65/ 100/ 50/
/90 /45 | /65 /90 /55
100 ft 75/ 36/ 50/ 80/ 50/
/75 /35 /50 /70 /50
110 ft 55/ 100/ 40/ 65/ 45/
/60 /90 /40 /65 /50
120 ft 45/ 85/ 100/ 50/ 40/ 80/
/45 /90 /90 /65 /45 /76
130 ft 35/ 70/ 90/ 40/ 85/ 40/ 70/ 90/
/35 /70 /90 /45 /85 /40 /70 /90
140 ft 55/ 75/ 7%/ 60/ 80/
/55 /75 /75 /60 /80
150 ft 40/ 60/ 60/ 50/ 65/
/A6 | /60 /60 /55 /70
160 ft 45/ 45/ 90/ 40/ 55/
/50 /50 /90 /45 /60
170 ft 35/ 35/ 70/ 95/ 45/
/36 /36 /75 /90 /60
180 ft 66/ 75/
/60 /80
190 ft 40/ | 60/
/46 /65
200 ft 30/ | 45/
/30 | /45
210 ft 30/
/30
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12-5. Assembly

a. Trusses, The most practical load distribution
is obtained by spacing the trusses uniformly
under a relatively stiff deck. Five three-truss gir-
ders (15 trusses) are used under the bridge deck.
Trusses in each girder are spaced 1 foot 6 inches
apart and tied together with bracing frames.

b. Bracing.

(1) Bracing frames. Bracing frames are used
as much as possible at panel junctions to space
the trusses and to provide lateral stability in each
three-truss girder.

(2) Angles. Three-by-three-inch angles are
welded diagonally across the bottom chords of
each two bays to brace and tie the five three-truss
girders together. Welding must be done carefully
80 the properties of the high tensile steel in the
panel bridge parts are not changed. Mild steel
bracing members should be used, and they should
be welded in place before any loads are applied to
the bridge.

¢. Flooring. Before the timber decking is laid,
3-inch angles are welded transversely to the top
chords of the trusses at 5-foot centers. These an-
gles tie the trusses together and provide a brace
for clamping the riband bolts. The timber flooring
can be laminated or laid in two layers.

TIMBER DECK LAMINATED

FROM 3"x 6" x12"-0"” TIMBERS

LAID ON EDGE AND NAILED
TOGETHER

3“ X 311 x 5/16“ X l2l—oll
ANGLE WELDED TO

7 3"x 6“x12'-0" TIMBER

(1) Laminated flooring (fig 12-2). Lami-
nated flooring is better than layered flooring be-
cause the nails cannot work out under traffic vi-
bration, thereby reducing maintenance. The tim-
bers are laid on edge perpendicular to the long
axis of the bridge and nailed together horizon-
tally. For ease of assembly 2-1/2-foot sections of
laminated floor can be prefabricated before hand
and then two sections are laid between each pair
of angles. The end timber of each section is
notched to fit over the horizontal legs of the an-
gles. Timber wear treads are then nailed to the
floor.

(2) Layered flooring (fig 12-3). Three-by-
twelve-inch planks are laid across the trusses be-
tween the angles. Every fifth timber is notched to
fit over the horizontal legs of the angles. Timber
wear treads are then nailed to the floor.

d. Bearings.

(1) With end posts (fig 12-4). End posts are
used at both ends of each truss and seated on
standard bearings. The top lugs of the end posts
are cut off flush with the trusses so they do not
interfere with the decking.

(2) Without end posts (fig 12-5). If end
posts are not used, the span is supported on tim-
ber blocking at the first panel junction from each

.ﬂ',ll-,,m.ii 6”X 6"
TIMBER CURB
' e .’-

! %/9' CURB BOLTED
/ TO 3" ANGLES

“N3“ ANGLE CROSS BEARING
WELDED UNDER TRUSSES

5 SPACES AT

LAID ON EDGE

3" ANGLE CROSS BRACING
WELDED UNDER TRUSSES

F:'igure 12-2. Details of laminated timber deck on a two-lane deck type panel bridge.
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end. The timber blocking must extend a minimum
of 1 foot on each side of the joint. An alternate
method is to use a distributing beam on a rocker
bearing similar to the support over immediate

piers. With this type of bearing, the effective
bridge length is 20 feet greater than the gap be-
tween bearings. Timber blocking is also added
under the cantilevered end of the panel to elimi-

6" x 6" TIMBER CURB

STANDARD BEARING 2%

- \END POST

&n

TIMBER END DAM

6" x 8" POST

7

-

DEADMAN




(o) Uver wiermeatalte pier’'s. Lne trusses can
be continuous or broken over the intermediate
piers. If they are continuous, a rocker bearing
should be provided (chap 16). If broken, end
posts are attached to the ends of the trusses and
two ends are seated on separate bearings. If tim-
ber flooring used, the gap between the ends of
the spans may require an intermediate trestle to
Suppurt une aecking (fig 12-6). With panel bridge
flooring, the gap between the ends of spans can be

12-6. Expedient Assembly

For ease in launching, trusses may be grouped
into two- or three-truss girders tied together by
bracing frames. (These girders are spaced uni-
formly under the deck.) If other spacings of the
trusses are used, expedient braces must be welded
to the end verticals of the panels in place of brac-
ing frames. Cross bracing must also be welded
across the bottom chords. Examples of expedient
assembly are given in table 12-2.

END DAM

- i
} 6ll x 8[1 m
= [ POST

N
TIMBER BLOCKING OR

ROCKER BEARING

|

Figure 12-5. End bearings for deck type panel bridges, without end posts. Last bay
is cantilevered over the timber or rocker bearings.

Figure 12-6. Junction of two deck spans on an intermediate pier. Timber bent
supports the decking between ends of span.
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12-7. Launching
a. Method.

(1) Each three-truss girder may be launched
separately or the entire bridge may be launched
as a unit by welding additional bracing to tie the
girders togehter.

(2) The individual girders of a single-story
bridge are launched by pushing or pulling the gir-
der and launching nose out over the gap, by
launching from a high line, by launching with der-
rick and preventer tackle, or by lifting directly
into place with one or two cranes. Over a water
gap the girders may be placed on rafts and floated
out into the gap and then lifted into place by a
crane on a raft. For details of these launching
methods see chapter 19.

(8) A single-story bridge may also be
launched as a unit by pushing or pulling it on
rollers out over the gap.

(4) Double-story bridges are launched as a
unit. Transverse channels welded across the tops
of the bottom and intermediate chords tie the gir-

ders together. The entire unit may be launche
with a launching nose and then jacked down onft
the bearings. If a temporary pier can be built in
the middle of the gap to support the cantileverei
end, the bridge can be launched as a single-story
unit, the lower story being added from an erection
platform just below the near bank seat. This
method reduces the jacking height. It is similar t
the method for launching triple-story bridges with
the underslung bottom story described in chapter
9.

b. Lowering to Bearings. A crane at each end of
the bridge can be used to lower the girders to the
bearings. Jacks can be used as an expedient, al-
though the 5-foot drop requires several lifts. Dur-
ing jacking, blocking must be used under the
trusses to take the load in case the jacks fail.

12-8. Expedient Design Bridges

Table 12-2 lists several typical World War II deck
type panel bridges built in the European Theater
of Operations (ETO).

Table 12-2. Typical Highway Deck Type Panel Bridges Built in ETO

Arno River, Pisa, Italy__|

Po River, Ostiglia, Italy.

Location.___.______ Tiber River, Borghetto, | Autobahn Highway,
Italy. Bayreuth, Germany.

Span_ .. ___] Continuous over four Continuous over two Continuous over two Continuous over thir-
spans at 80, 90, 90, 56-foot spans. 85~foot spans. teen 100-foot spans.
and 80 feet.

Capacity*

One way._...._.._ 4 Class 80 .. .___.... { Class 80__. . _____._...| Unknown.._ .. _._..____ 1 Class 100.
Two way.......- { Class4b_ ______________| Class 45 ______.._ ) Class 55.
Road width (feet)__ ] 24____ . ________...__. 25 oo 20 e About 22.

Truss construction. _|

18 trusses tied together
by vertical bracing
frames and tie plates
into 2 five-truss and 2
four-truss girders.

8 trusses tied together
by vertical bracing
frames into 4 two-
truss girders.

10 trusses tied together
by vertical bracing
frames into 5 two-
truss girders.

16 trusses tied together
by vertical bracing
frames into 8 two-
truss girders.

Special bracing_____]

3” x 8" angle cross brac-
ing welded under
bottom chords.

6" channels transverse
to center line of
bridge welded to top
and bottom chords at
20’ spacings.

10" steel |-beam floor
beams welded across
top chords at 2'-6"
spacings.

Angle cross bracing
welded under bottom
chords.

3 layers of 2” timber
nailed to nailing strips
bolted to trusses.
Bottom 2 layers laid
diagonally, top layer
laid transversely, and
surfaced with bitu-
minous surfacing.

9” timber flooring nailed
to nailing strips bolted
to trusses.

2 layers of 3” timber
nailed to nailing strips
bolted to floor beams.

2 layers of timber nailed
to nailing strips bolted
to trusses. Bottom
layer laid transversely,
top layer laid diag-
onally.,

Launching. _________

Bach girder launched
separately. Girder and
launching nose pulled
on rollers cut over
gap.

Each girder launched
separately on rollers.

Entire unit launched on
rollers without a
launching nose.

Each girder lifted direct-
by into place by pile
driving rig.

*Capacities are those assigned to bridge in the field. Actusl capacity may be greater,
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CHAPTER 13

RAILWAY BRIDGES

13-1. Bridge Use

Panel bridge equipment can be used as an expedi-
net for the assembly of railway bridges. However,
it should be used only under special conditions

Table 13-1.

since there is a great amount of deflection. Spans
longer than 70 feet are normally impractical be-
cause a quadruple-double truss bridge is required
(table 18-1). Usually, panel bridge railway
bridges are assembled as single-track bridges.

Number of Trusses Required for Various Spans of Bailey Type Panel Railway Bridge

Span Standard Cooper’s E~45 loading ! Modified Cooper’s E-46 loading 1
(t.) Through type bridge ? Deck type bridge 3 Through type bridge * Deck type bridge 2
Type I Type II Type I Type II
10 | DS- oo e | Ds
20 | DS | DS
80 T8 e m e [} 4TS 6
40| QSand DD _____.___.______ 7 T1QSand DD . 7 7
50 | QSand DD_.____ .. ______. 8 81QSand DD .o 8 8
60 | TD . 9 9 T e e 9 9
T0 | QD e e 10 10 | QD oo 10 10
80 | QD 11 121 QD e 11 12
90 | e b 16 b b 16
100 |- e oo e 16 }_ ________________________________________ 16
1 Including an allowance of 25 percent of live load for impact.
2 Baged on the following allowable loads:
Construction SS DS TS QS DD TD QD DT TT
Allowable shear (tons)_..._. 40 80 110 140 135 175 215 135 175
Allowable moment (ft.-ton). 760 1520 2080 2640 2800 3760 4720 5240 7024

3 Baged on allowable shear in each truss of 20 tona, allowable moment in each truss of 880 foot-tons, and 90 percent truss efficiency.

a. Advantages. Panel bridge equipment has the
following advantages for use as railway bridging :
(1) The equipment can be trangported in
trucks to the bridge site. This permits bridge as-
sembly at the same time repairs are being made
on the approach tracks.

(2) Either through- or deck-type bridges can
be assembled.

b. Disadvantages. Panel bridge equipment has
the following disadvantages for use as railway

bridging :

(1) Through-type bridge provides restricted

clearance.

(2) Traffic over bridge must be controlled to
eliminate excessive vibration and side sway.

(3) Pin clearance allows more sag than is
found in a normal bridge.

(4) Bridge requires more maintenance than
standard bridges.

13—2. General Description

a. Through-Type Bridge. The through-type rail-
way bridge is assembled the same as the normal
panel bridge, except ties and rails are used in
place of chess. Girders can be single-, double-,
triple-, or quadruple-truss and single- or double-
story. The trusses of double-story bridges infringe
US main line and Berne international clearance
gages but allow passage at slow speeds (fig 13-1
and 13-2). If flooring of double-story trusses is
placed in the top story, the trusses do not infringe
gstandard clearance gages.

b. Deck-Type Bridge. In the deck-type bridge,
the trusses are spaced under the ties. The trusses
are usually single-story. They are tied together
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laterally by bracing frames, tie plates, expedient
angle cross bracing, and the ties.

13-3. Class

The standard designs described will carry stand-
ard or modified Cooper’s E-45 loading. See figure
13-3 for diagrams of loadings. Table 13-2 gives
the shears and moments caused by these loadings.
Table 18-1 gives the assembly required for 10- to
100-foot spans using two standard designs.

Table 13-2. Maximum Live-Load Moments and Live-Load
Shear Caused by Cooper's E-45 Loadings

13-4. Assembly of Through-Type Bridge

a. Trusses. Single-, double-, and triple-truss as.
sembly can be used as in normal panel bridg,
assembly. A quadruple truss can be assembled Iy
inserting a fourth truss between the inmer an )
second truss of triple-truss assembly. Bracingf
frames and tie plates are used to tie the four
trusses together (fig 13—4). Transom clamps ar!
used on all panel verticals except the three verti!
cals in each bay covered by bracing frames. Tran.
soms are modified by cutting a hole in the flang'
and web at each end to seat the pintle of th
fourth truss. Since the fourth truss interferes
with the use of rakers, double-story quadruple:

Standard Modified truss bridges are usually assembled with the floor.
o ORES Locomotives” | Cishaie Lacomotivs in the top story.
M | My | Mapiowm | Maximam b. Floor System. For railway loads, doubk,
(tope) | Utctons) | Cony) | dt-tons) transoms are always used. Stringers are placed &’
10 34 63 34 63 in a normal panel bridge. If 8- by 10-inch by 14
20 &6 232 56 232 foot ties are used, they are placed directly on the
30 71 462 71 462 stringers at 2-inch spacings and hook-bolted to the
';g gg . ggg gg ) ggg button stringers (fig 13-5). To use standard tie
60 110 1: 460 110 11 446 (6 by 8 inches by 8 feet 6 inches), chess and_’
70 124 1,920 122 1,845 ribands are laid in the normal manner and the
80 139 2,440 134 2,303 ties are spiked to the chess (fig 13—6). By building
90 154 3,000 145 2,791 - up timber treads on each side and between the
100 169 3,630 158 8,812 rails, the bridge can be used for rail or highway‘;
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Figure 13-1. Railway clearance diagrams for M2 through-type panel bridges,
Berne international.
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AXLE LOAD IN POUNDS !

=] 9 o 9 o o © o o [=} Q@ 9 ©o o © ©o 9 o

o o O o o n wn wn wn o o =] [~ [=] w

A 8 8 858 & & & &8 8 8 8 8 § & & & & 4,500 LB PER FT EQUIVALENT
& % 9 379 &3 & & 8 T ¥ 99 & & & { UNIFORM TRAIN LOAD

QO OO W

| A
—4 %WMWLMW AXLE SPACING IN FEET

@ STANDARD COOPER'S E-45 RAILWAY LOADING (TWO LOCOMOTIVES)

-
O

AXLE LOAD IN POUNDS g 2 8 2 8
@ N & o & 4500 LB PER FT EQUIVALENT ;

S 2 % % % UNIFORM TRAIN LOAD

Lo 00 OO

AXLE SPACING IN FEET

@ MODIFIED COOPER’S E-45 RAILWAY LOADING (SINGLE LOCOMOTIVE)

' Figure 13-3. Diagram of standard and modified Cooper’s E-45 loadings.
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Figure 13—4. Quadruple-truss double-story through-type panel railway bridge.
14-FOOT TIE SEE FIG. 13-7 TIES STAGGERED FOR GREATER WIDTH
/
STANDARD 8% -FOOT TIE SEE FIG. 13-7

4

Figure 18—-5. Decking of through-type panel railway
bridge, using 14~foot ties.

bridge, using standard 8¥s—foot ties.

85-POUND RAIL VEHICLE TREAD

TOP OF TIE

Figure 13-7. Decking of through-type panel railway bridge, detail of vehicle tread
for combination highway-railway bridge.

Figure 13—6. Decking of through-type panel railwoy

3

traffic (fig 13-7). Rail joints on the bridge should ¢. End Bearings. End posts and bearings are |
be tight (no allowance for expansion) to reduce used as in a normal panel bridge. Grillage must be
impact. enough to carry the loads given in table 13-3,

Ramp sections must be level with the bridge floor.
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a. Type I.

(1) Trusses. Trusses are arranged side by
side and connected by bracing frames and tie
plates as shown in figures 13-8 through 13-15.
Bracing is supplied by the ties, welded sway brac-
ing, and modified transoms. The modified tran-
soms are seated adjacent to the center vertical in
the top and bottom chord of every second and
third bay. To seat the upper transom, every other
truss is inverted. The modified transoms are cut
to the desired length and holed to seat the pintles
on the panels. Three-inch angle sway bracing is
welded diagonally under the bottom chords of
every two bays.

6" x 12" TIE —m

oading

loading

Standm‘dl Cooper’s E-45 Modified Cooper’s E-45

Span (ft.) Through| Deck type bridge | Throughl
type type

Deck type bridge

bridge* | Type I | Type II| bridge* | Type I | Type II

10 45 fo e 45

20 (T P I 75

30 97 93 ...--_] 97 93

40 116 111 113 116 111 113

50 138 131 132 138 131 132

60 159 149 150 159 149 150

70 180 169 |- 170 177 167 168

80 206 191 192 196 185 185

90 227 214 215 216 203 204
100 oo feea 243 236 228

*Sum of reactions on both base plates.

6" x 6” TIMBER CURB

ﬁ TWO TRANSOMS
EVERY SECOND BAY
(] /

- |

P

ANGLE CROSS BRACING

BEARINGS —istetel Joimiel juuiel jeiuinf Jufnied

Figure 18-8. Five-truss railway bridge.

; )
TWO TRANSOMS
,:EVERY SECOND BAY

Figure 18-9. Siz-truss railway bridge.
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Figure 18-10. Seven-truss railway bridge.
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Figure 18-11.
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Eight-truss railway bridge.
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Figure 13—12. Nine-truss railway bridge.

(2) Floor system. Four 6- by 12-inch ties are
used in each bay. Every other tie is chord bolted
to the trusses. Holes for the chord bolts are
drilled as shown in figure 13-16. A 6- by 6-inch
curb is spiked to the ties.

(8) E'nd bearings. End posts are used at each

end of each truss and are seated on standard
bearings. Grillage under the bearings at each
abutment must be sufficient to support loads given
in table 13-3. Rocker bearings over intermediate
piers can be made similar to those described in
chapter 16.
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Figure 13-13. Ten-truss railway bridge.
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Figure 13-14. Eleven-truss railway bridge.
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Figure 13-15. Top, side, and end view of eight-truss bridge showing
construction details.
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Figure 13-16. Details of railway tie for eight-truss
’ bridge showing chord bolt holes.

b. Type II.

(1) Trusses. Trusses are braced by bracing‘
frames and tie plates into two-, three-, or four- {
truss girders suitable for launching separately, |
The girders are grouped together to form six.,
seven-, eight-, nine-, 10-, 12-, and 16-truss bridges
as illustrated in figures 13-17 to 13-24, The two-
truss girder is made from two trusses braced at
the end verticals by bracing frames. A 3-foot wide :
three-fruss girder is made from three trusses
braced by bracing frames. A 114-foot three-truss
girder is made by adding a third truss between
the trusses of the two-truss girder and bracing it
with tie plates to one of the outer trusses, A
four-truss girder is made by adding another truss
814 inches outside a 11l4-foot three-truss girder
and bracing it with tie plates. The girders are tied
together in the bridge by the ties and two modi.
fied transoms on the bottom chord of each bay.
Transoms are modified by cutting holes in the
flange to seat the pintles on the nanels. Raker lugs

BEARINGS —~Joiui ool |uiuiel popeped jujmiel it

Figure 18-17.

Stx-truss ratlway bridge.
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Figure 18—18. Seven-truss railway bridge.
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Figure 13-19. Eight-truss railway bridge.
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Figure 13-20. Nine-truss railway bridge.
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Figure 18-21. Ten-truss railway bridge.
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Figure 13-22. Twelve-truss railway bridge.

are welded to the fransom so rakers can be used
L L between the transom and the outside trusses. '
- (2) Floor system. The same floor system is
N ¢ used as in the type I bridge.

~c‘ NIN|% (8) End bearings. Bearings of the same type
~ ~ as in the type I bridge are used.
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Bt R b R B PR R 13-6. Launching 4

a. Through-Type Bridge. Through-type bridges
LEGEND FOR FIGS.13.17-13.23 are launched on rollers in the same manner as &

BRACING FRAMES normal panel bridge.

A—ON FRONT END OF PANELS IN EVERY BAY ;
B—ON BACK END OF PANELS IN EVERY BAY b. Deck-Type Bridge. )
C—ON BACK END OF PANELS IN ODD NUMBERED BAYS (1) Type I bridge. These bridges are de- |

D—ON BACK END OF PANELS IN EVEN NUMBERED BAYS signed to be launched complete on rollers. They
TIE PLATES can be pushed across or pulled across by a winch P
E—ON FRONT END OF PANELS IN EVERY BAY line. Launching noses can be used as illustrated in
Figure 13-23. Sixteen-truss railway bridge. figures 13-25 through 18-32. During launching,

ry ol

NOTE:
NEW RAKER LUGS WELDED TO
TRANSOMS AT REQUIRED SPACING
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END VIEW SIDE VIEW 0 ’
Figure 13-24. Top, side, and end view of twelve-truss bridge showing ,
construction details.
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extra bracing frames and tie plates are used on
the top chords.

(2) Type II bridge. Each girder of the bridge
is launched separately by cantilevering out on
rollers. Flooring and bracing between girders are
added after girders are in place. For other meth-
ods of launching single girders, see chapter 19.
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3-TRUSS NOSE

Figure 13~-25. Three-truss nose for five-truss bridge.
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Figure 18—-26. Four-truss nose for six-truss bridge.
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Figure 18-27. Four-truss nose for seven-truss bridge.
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Figure 13-28. Four-truss nose for eight-truss bridge.
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Figure 13-29. Four-truss nose for nine-truss bridge.
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10-TRUSS BRIDGE 4-TRUSS NOSE

Figure 13-30. Four-truss nose for ten-truss bridge.
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Pigure 18-31. Four-truss nose for eleven-truss bridge.

BRACING FRAME. BRACING FRAME,
TOP OF PANEL END OF PANEL

JI7E PLaTE, TOP OF PANEL | TIE PLATE, END OF PANEL

pm—————— PANEL TRANSOM

Figure 183-32. Symbols used in figures 18—25 through 13-81.

I PANEL
¥ E 3
«— 10" I-BEAM
] {<—— TIMBER
s 7
END VIEW SIDE VIEW

Figure 13-38. Euxpedient and bearings for deck panel
bridge. Rigid distributing beam must support at least two
panel-support points.
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13-7. Expedients

Table 13-4 lists panel railway bridges built in
World War II in the European theater of opera-
tions. Figures 13-33 through 18-89 illustrate ex-

pedient bridges.

s o i e

a. Bracing. Welded vertical cross bracing af |

transoms.

each panel junction can be used instead of bracing
frames and tie plates. Four-inch channels welded
across the panel chords can be used in place of

\

\®

=

\

4L 18

CLUSTER OF THREE RAILS

Figure 18-34. End view of 90-foot QD railway bridge built to carry the equivalent of
Cooper’s E-385 loading.

Table 18~4.  Typical Ratlway Panel Bridges Built in ETO

Capacity._ .. ...

Number of trusses. _ |
Bracing
Decking

Bearings________.__

Construction time._ . _
Method of launching |

Figure reference

Kings Newton bridging
school at Melbourne,
Derby, England.

90 feet . _____.___

2-8-0 armored locomo-
tive (equivalent to
Cooper’s -35).

QD

Ties on two lines of rail
clusters ( 8 rails in
each cluster). Double
transoms.

Standard end posts and
bearings.

Railway bridging school
at Rakha Mines,
India.

80 feet

16 B.S.S. (equivalent to
Cooper’s E-35).

6"x8"x7’ ties at 1’8"
centers. Every third
tie hook bolted to
standard stringers.
Outer stringers
omitted. Double
transoms.

Standard end posts and
bearings.

120 feet (continuous
over two 60-foot

spans).
Not known._ ____.______ J
TD. .. J
Normal___________ -

Every Tth tie spiked to
standard chess on
stringers. Double
transoms. Timber
treads built up on
each side of rails for
highway traffic.

Ofanto River near Meif,
Ttaly.

Three 60-foot spans.

Class 70 (modified
Cooper’s E-40).

TD—Deck in top stury.
Normal.

Ties at 2’6" centers.
Double transoms.
Ties bolted every 1
to plate under two
transoms.

Standard end posts and

bearings.
6 days.

120 feet launched with
T70-foot nose from on;
bank. 60 feet launche
with tail from other
bank.
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Capacity . . . oo

Number of trusses__ |

Braeing_ ...

Decking. ...

Bearings______ ...

Construection time. .. _

Method of launching_

Figure reference. ... .

Table 13—4. Typical Raitlway Panel Bridges Built in ETO—Continued

Cevaro River near
Foggia, Italy.

Three spans at 40 feet,
80 feet, and 40 feet.

Class 70 (modified
Cooper’s E-40).

TD—deck in top story__

Normal. . ._______.|

Ties at 2/6” centers.
Every fourth t'e
bolted to plate under
transoms. Double
transoms.

Standard end posts and
bearings.

120 feet launched with
70-foot nose from one
bank. 40 feet launched
from other bank.

Durance River near
Meyrargues, France.

170 feet continuous
over two spans of 80
feet and 90 feet.

80-ton concentrated
load string of 40-ton
cars without locomo-
tive.

8 trusses grouped into
two 4-truss girders.
Bracing frames and tie

plates.

Ties at 2’6" centers,
chord bolted to trusses.

Rigid distributing beam
under two node points
seated on timber at
abutments and piers.

Each 170~foot truss
placed by high line.
Bracing added after
trusses were in place.

‘Ties at 167 centers

Durance River south of
Sisteron, France.

90 feet (continuous over
two 40-foot spans
and 10-foot wide
pier).

Modified Cooper’s
E-40.

6 trusses grouped into
two 3-truss girders.

Tie plates in each girder.
Angle iron vertical
cross bracing welded
to panel verticals.
Horizontal braces
welded to bottom
chords adjacent to
panel verticals.

bolted to longitudinal
timbers fixed to top
chords of trusses.

Timber bearings__.__.___.

Entire bridge cantile-
vered into place.

Durance River at
Sisteron, France.

60-foot span and 120
feet (continuous ovez
two 60-foot spans).

Modified Cooper’s E-40.

6 trusses grouped into
two 3-truss girders.
Bracing frames and tie

plates —3-inch
channel sway bracing
welded under trusses.

Ties at 2'6” centers
bolted to trusses.

Underslung second story
seated on timber at
abutments. Steel
rocker bearings on
timber pier cap.

20 days (including 60-
foot panel erib pier).

60-foot and 120-foot
trusses lifted directly
into place by cranes.

Location.._________]

Capacity
Number of trusses.__

Bracing_ __ _____.._.

Decking_ . ...

Bearings__...._____|

Construction time_ _ _

Montrond bridge over
Buech River at
Serres, France.

40 feet (continuous
over two 20-foot
spans).

Modified Cooper’s E~-40__

4 trusses grouped into
two 2-truss girders.

Tie plates in each
girder. Angle iron
vertical eross bracing
welded to panel ver-
ticals.

Ties at 16” centers
bolted to longitudinal
timbers fixed to top
chords of trusses.

Timber bearings__.___.__.

Pont d’Ain bridge over
Ain River near
Poncin, France.

170 feet (continuous
over two 85-foot
spans).

Modified Cooper’s E-40_.

9trusses. - o ooio_ooo__-

Bracing frames, tie
plates, and modified
transoms.

Ties at. 2’6” centers,
chord bolted to
trusses.

Suran River near
Poncin, France.

90 feet . _.___ {

Modified Cooper’s E~40_ |
10 trusses

Bracing frames and tie
plates. Angle iron
sway bracing welded
under trusses.

Ties at 2’6" centers,
chord bolted to
trusses.

Rigid distribution beam
under two node
points at each end.
One end on steel
plate for expansion.

Arbois, France.

70 feet (continuous
over two 35-foot
spans).

Modified Cooper’s E-40.

6 trusses grouped into
two 3-truss girders.

Tie plates in each girder.
Angle iron vertical
cross bracing welded
to panel verticals.
Horizontal braces
welded to bottom
chords adjacent to
panel vezticals,

Ties at 16" centers
bolted to longitudinal
timbers fixed to top
chords of trusses.

Timber bearings.

165



Method of launching{

Figure reference.._._

Table 18-4. Typical Railway Panel Bridges Built in ETO—Continued

Trusses manhandled into
position.

Entire unit launched
with 4-truss launching
nose, Launching links
between 2nd and 8rd
bays. Bridge pulled
across by winch, 16
jacks used to jack
down.

Entire bridge launched
with 4-truss launching
nose. Bracing frames
on top chord during
launching only.

Entire &ridge law
on rollers.

Location.._________]

Capacity ... ooooo-_
Number of trusses. ..

Bracing. .. cceeco--

Decking . evceceeeee

Bearings....__._._.__.

Construction time_ __
Method of launching._

Doubs River at Dole,
France.

460 feet (continuous
over six 76 ¥4-foot
spans).

Modified Cooper’s E-40_ ]

10 trusses grouped into
two §-truss girders.

Tie plates in each
girder. 4-inch channel
vertical cross bracing
welded to panel
verticals. 4-inch
channel horizontal
braces welded to top
and bottom chords in
each bay.

Ties at 2’6" centers,
chord bolted to
frusses.

Steel distributing plate
under two node points
set on timber pier
caps. Angle cleats for
side guides.

14 bridge cantilevered
out from each bank.
No launching nose.
Pulled across by
winch.

Langley bridge over
Moselle River near
Charmes, France.

450 feet (continuous
over seven 64-foot
spans).

Modified Cooper’s E-—40._

8 trusses.

Bracing frames, tie
plates, and transoms.
3-inch angle sway
bracing welded under
trusses.

Ties at 26" centers,
chord bolted to
trusses.

Modified end posts at
abutments. 8’9" dis-
tributing beam under
3 node points over
piers. Distributing
beam rocks on stand-
ard bearings on
greased steel plates
between angle guides.

19 days.

260 feet pulled by
winch from one bank.
190 feet pulled from
other bank. No
launching nose used.

¢. Loaunching. Each truss or two-truss
can be launched from a high-line or lifted «
into place by a crane.

b. Bearings. If end posts are not used, the abut-
ment bearings can be made from a rigid distribut-
ing beam on timber grillage. The beam must sup-
port at least two panel support points (fig 13-33).
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Figure 13-35. End view of 80-foot QD railway bridge built to carry the equivalent of

Cooper’s E-85 loading.

Figure 13-36. End view of TD combination highway-railway bridge.
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Figure 13-37. End view of TD class 70 railway bridge.



ANGLE IRON VERTICAL
CROSS BRACING WELDED
TO PANEL VERTICALS

TIE PLATE |

« N

ANGLE IRON HORIZONTAL BRACE
WELDED TO BOTTOM CHORDS

Figure 18-88. FEnd view of six-truss deck railway bridge.

ANGLE IRON VERTICAL
CROSS BRACING WELDED
TO PANEL VERTICALS

Figure 13-89. End view of four-truss deck railway bridge.
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CHAPTER 14

REINFORCED BRIDGES

14—1. Design

The critical design factor in most fixed panel
bridges is bending moment. This factor varies
from a maximum at the center of the span to zero
at the supports. Unit assembly of the panel
bridge, however, produces girders of uniform sec-
tion and strength throughout their entire length.
Only center bays of most spans are therefore fully
stressed. The greater part of the capacity of end
bays is not used. By reinforcing only the center
bays where bendingmoment load is greatest, a
more uniform distribution of stress is obtained.
Reinforced bridges carry more load for bridge
parts used in their assembly than do standard
bridges. Short spans of SS, DS, DT, and TT are
limited in capacity by shear in end bays. They
cannot be strengthened by local reinforcement of
center bays and are not included in capacity ta-
bles 14-1 and 14-2.

14-2. Reinforcement With Partial Story

a. Description. DS, TS, DD, and TD bridges,
not limited by end shear (para 14-1), can be
strengthened by converting the center portion to
spans DD, TD, DT, and TT, respectively. The
number of bays converted depends on the increase
in load class. Added panels must be complete with
bracing frames and tie plates: in triple-story as-
sembly, overhead bracing is also necessary.

b. Assembly and Launching. Partial stories can
be added before or after launching. When added
before launching, use standard launching nose for
complete bridges of the heavier assembly if the
length of reinforcement is more than half the
span. If the length of reinforcement is half the
span or less, use launching nose for standard
bridge of the lighter assembly.

¢. Class. Table 141 gives safe classes of bridges
reinforced with partial stories. Length of rein-
forcement and the class of each unreinforced
bridge are also shown. Caution classes are all 25
percent greater than the safe values.

14-3. Reinforcement With Supplementary
Chords
a. Description. All types of bridges except spans

limited by end shear can be reinforced with sup-
plementary chords cut from damaged panels. The
supplementary chords are pinned together and
bolted to existing top and bottom chords with
chord bolts. Bracing frames, modified to clear the
chord bolts, must be used (fig 14-1). Overhead
bracing supports cannot be used with supplemen-
tary chords unless bolts 4 inches longer than
standard chord bolts are used. If overhead brac-
ing supports are not used, overhead transoms can
be clamped under the top chord or welded on top
of the supplementary chords.

b. Special Parts.

(1) Supplementary chords (fig 14—1). Sup-
plementary chords cut from salvaged panels must
be straight and undamaged. The web channels
must be burned off and ground smooth without
damaging the chord channels. To use lower panel
chords as top-chord reinforcement on all types of
bridges, transom seats must also be carefully re-
moved and ground smooth. A supplementary chord
weighs about 200 pounds.

(2) Modified bracing frame (fig 14~1). Hori-
zontal bracing frames on double- and triple-truss
bridges reinforced with supplementary chords
must be modified to clear the projecting chord
bolts. A tube, 114 inches long and between.23/
inches and 31 inches internal diameter, is welded
into each longitudinal angle 8 7/16 inches from
the bolt holes at one end of the frame. An impro-
viged jig should be used to hold the bracing frame
during cutting and welding to maintain alinement
of the bolt holes. This modification does not pre-
vent normal use of the bracing frame.

¢. Assembly and Launching. Supplementary
chords cannot be added to the lower chord before
launching because projecting chord bolts interfere
with rollers. They can be added to upper chords,
however, with no change in standard launching
noses. Bracing bolts for fastening horizontal brac-
ing frames must be inserted in supplementary
chords before the chords are bolted to the truss.
When chord bolts are tight, nuts are removed
from the bracing bolts, and bracing frames added

(fig 14-1).
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Table 14~1. Classes of Bailey Bridge M2 (Reinforced with Partial Stories)
Type of construction DS TS DD TD
Simple spans No. of bays Class No. of bays Class No. of bays Class No. of bays (
(ft) reinf reinf reinf rein
0 35/40 0 65/65
90 3 40/45 5 70/75
0 30/30 0 50 /556 0 80/80
100 6 35/45 4 55/60 4 90/90
6 65/70
20 0 35/40 0 65/70
110 35/40 5 45/55 5 75/80
: 7 55/65 7 ~ 80/90*
0 16 0 30/865 0 45 /55 0 6
120 6 24 6 40/45 6 70/75 4 7
8 30/36 8 556/60 8 75/85 6 100°
0 &12 0 20 0 35/45 0 5
130 7 20 ! 7 35/40 b 40/50 5 i
9 30/30 9 50/56 7 60/66 7 9
9 65/70
0 8 0 16 0 30/35 0 4
140 8 . 16 8 30/55 6 35/40 6 6
10 24 10 40/45 8 50/60 8 8
10 65/65
0 12 0 24 0 3
150 9 24/30 7 . 80/35 7 4
11 35/40 9 45/66 9 T
11 60/60 11 ‘8
0 8 0 16 0 3
160 8 12 8 24/30 8 4
10 20 10 40/50 10 6
12 24/30 12 50/50
0 12 0 :
170 9 20 9 3.
11 35 /40 11 o
13 40/45
0 8 0
180 10 12 10 3
12 30/35 12 5
14 85 /40
0
190 11 2
13 4
Noles.
1. Grillage must be checked to make certain it will carry increased load.
2. *Limited by roadway width.
8. Upper figure represents wheel load class.
Lower figure represents track load class. Example 45 /50
4, Bridges which have a normal rating over Class 70 must be assembled with double transoms.
5. Single classifieation is designated below Class 30,



TUBE 23/4" TO 31/« INTERNAL
p DIAMETER BY 11/2" LONG

BRACING BOLT INSERTED
IN CHORD FROM BELOW

e

T

DETAIL

Figure 14-1. Supplementary chords and modified bracing frame.

d. Class. Table 14-2 gives the maximum gafe ment required.‘ Caution classes are 25 percent
clagss of bridges reinforced with supplementary greater than the safe values.
chords and the corresponding length of reinforce-
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Table 14~2. Classes of Bailey Bridge M2 (Reinforced With Supplementary Chords)

s S8 DS TS DD TD DT T
an
(I;t) Bays | Class 2 | Bays Class 2 Bays Class ? Bats Class 2 Bays Clags ? Bays Class 2 Bays Class ?
reinf reinf reinf reinf reinf reinf reinf
0| 16 0| 50 0| 8
55 80
80
4 | 20 4| 65 .4 |100%
60 90%*
0| 12 0| 40 0| 65 '—
45 65
90 ~
5 | 186 5 | 55 5 | 95
55 85
o| 8| o] 80 0 | 50 0| 80 o
30 55 80
100
6 | 16 6 | 45 6 | 80 4 | 100*
50 75 90* -
0| 20 0 | 85 0| 65
40 70
110 —
7 | 45 7 | 70 7 1 100*
45 70 90* )
0| 16 0 | 30 0| 45 01! 75 .,
35 55 80
120 _
8 | 40 8 | 65 8 | 100* 6 | 100*
40 65 90%* 90*
0| 12 0o | 20 0| 85 0| 55
45 60 _
130 .
9 | 35 9 | 55 9 | 90 71 95
35 60 85 90%*
0 8 0 | 16 0| 380 0| 45
35 55 g
140 —
10 | 30 10 | 46 10 | 80 8 | 8
30 50 70 90*

See footnotes at end of table.
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Table 14-2. Classes of Bailey Bridge M2 (Reinforced with Supplementary Chords) —Continued

Span S8 DS TS DD TD DT T
T B Class 2| B
(ft) re‘ilx};? ass re?g? Clasgs ? z]‘ig? Class ? fle:;g? Class ! ie;g? Class 2 ﬁf}ﬁ? Class ? ?eax'g? Class ?
0 12 0 24 0 35
45
150
11 40 11 70 9 80
45 65 85
0 8 0 16 0 30
35
1€0
12 35 12 55 10 65
35 65 70
0 12 0 20
170
11 45 11 55
45 65
0 8 0 16
180
12 35 12 45
40 55
0 12 0 30 0 45
36 55
190
13 45 9 35 7 50
50 35 50
0 20 0 35
40
200
10 30 10 45
30 45
0 16 0 24
210
13 30 11 40
24 40
Notes,
1. Both upper and lower chords of bridge must always be reinforced,
2. Grillage must be checked to make certain it will carry increased load.
8. *Limited by roadway width.
4, Upper figure represents wheel load class.
Lower figure represents track load class. Example 45 /50
5. Bridges which have a normal rating over Class 70 must be constructed with double transoms.
6. Single classification is designated below Class 30.
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CHAPTER 15

CABLE REINFORCEMENT SET

Section 1.

15-~1. Use

The cable reinforcement set for panel bridge M2
(Bailey type) increases to class 60 wheel and
track the classification of triple-single Bailey
bridge for span lengths from 100 feet to 170 feet.
For a span of 180 feet the class is 50 wheel and 60
track. This system significantly reduces the as-
sembly time and equipment necessary to cross
class 60 traffic over spans of between 100 and 180
feet.

15-2. Principle

The cable reinforcement set consists of a system
of cables attached to each end of the bridge and
offset from under the bridge by posts (fig 15-1).
The cables are tensioned, causing the bridge to
deflect upwardly. When a vehicle crosses the
bridge, the bridge deflects downward, transfer-
ring part of the load into the cables.

15-3. Description

a. This paragraph describes the use of the cable
reinforcement set with a panel bridge. Specific
components of the set are described in paragraphs
15-6 through 15-24.,

b. From two to six cables are slung under the
bridge (table 15-1), half on one side of the bridge
and half on the other side. They are connected to

Figure 15-1. Cable reinforcement set installed on o
180-foot triple-single Bailey bridge (class 50/60).
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DESCRIPTION OF THE SYSTEM

the ends of the bridge by cable connectio
The standard Bailey end posts on each tr
be replaced by standard span junction
order to install the cable connection be
15-2). The cables are held away from th
of the bridge by two or four approximate
vertical posts (fig 15-3). The number ai
ment of these posts depend on the bric
length (table 15-1). The cables are ther
sioned to the cable tension given in tal
The cables are tensioned by the cable te
assembly consisting of double-acting 1
cylinders and a hydraulic power unit. T
of hydraulic power units are used: elec
hand. The electric unit (fig 15-4) is norm
for installation of the system. Two are ne
require one 10 kw or two 5 kw electric ge
The hand-driven hydraulic pump is
used to check cable tension (fig 15-5). C
sions are read directly from a dial i
cable tension gage mounted on either 1
power unit. The cables are tensioned 1
near bank only. The near bank end of tl
is called the “tensioning end.” The fa
called the “dead end.”

¢. Six cables are provided with the s
cable is 179 feet 6 inches long. On the te
end of the cable, a threaded stud is prov
the dead end of the cable there are nine
spaced approximately 10 feet apart star
feet from the stud end. This provides a cc
of the cable at the dead end accordin:
bridge span length.

15-4. Transportation

The cable reinforcement set is transp
three 5-ton dump trucks. One truck carrie
assemblies and components (fig 15-6), tk
the cables (fig 15-7), and the third ca:
span junction posts (fig 15-8).
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- Figure 15-3. Cable reinforcement set vertical posts
installed on Bailey bridge.

176



Figure 15-4. Cable tensioning assembly with electric
hydraulic power unit.
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Figure 15~5. Cable tensioning assembly with hand-driven
hydraulic pump used to check cable tensions.
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Table 15-1. Data on Use of Cable Reinforcement Set

Min upward
deflection at
Number of midspan relative
Number of | rosts required | Distance of posts to support (in
Span cables (on each side from far shore Cable tension inches) (- down-
length required of bridge) A B (tons/cable) ward deflection)
100 2 1 50! N 20 -2.0
110 2 1 55" 0* 36 -2.0
120 4 1 60" 0% 30 -2.0
130 4 1 65" 0% 36 0.0
140 6 1 70" 0% 28 4.0
150 6 2 60" 90" 32 8.5
160 6 2 A0 ! 100" 38 12.5
170 6 2 60" 110" 46 18.5
180 6 2 AD! 120° 44 17.5
NEAR SHORE FAR SHORE

* TIndicates that only one
nost is used.
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& /—POSTS ASSEMBLY

CABLE RETAINERS
BRIDGE SEAT ROCKERS
ADAPTERS

BOLTS, NUTS, AND
JACKING LUGS

LONGITUDINAL
/" BRACING

BRACING CONNECTION

FIXTURE

4

BEAMS

CABLE CONNECTION

HYDRAULIC PUMPS

PULL RODS

Set assemblies and components (excluding cable reels, cable reel supports,

Fligure 15-6.

cable reel shafts, and span junction posts) stacked on body of M51 truck.
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SPAN JUNCTION POSTS

Figure 15-8. Span junction posts stacked on body of
M51 truck.

15-5. Classification Table 15-2. Classification of Bridges Equipped with
. . . . . Cable Reinforcement Set
The classifications in table 15-2 are obtained with

the cable reinforcement set: Normal crossing| Caution crossing | Risk crossing
Span length
Wheel | Track| Wheel | Track | Wheel | Track
100 to 170/ 60 60 70 70 75 75
180’ 50 60 60 65 65 70

Section . COMPONENTS

15-6. Introduction directly below a vertical member of the bridge
panel. A saddle welded on the lower end of the

The followin i -
ing assemblies and components com vertical post provides a seat for the cables, and a

prise the cable reinforcement set. Description of

these parts includes functi - cable retainer is bolted to this vertical post base
parts includes function and location. to support the cables before they are tensioned,
15-7. Post Assembly The post assembly is secured to the lower panel

) chord of the M2 Bailey bridge, as shown in figure
The vertical post assembly (fig 15-9) is a fabri- 15-10, by the post connection fixture. The post
cated structural steel member which is suspended assembly weighs 269 pounds.
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FIXTURE

BRACE
CONNECTION

Figure 15-9. Vertical post assembly.

O\~ CHORD PLATE [

CHORD BO % ‘

-
<4
"’

\ l PANEL LOWER CHORD
P
l CHORD PLATE

POST
CONNECTION
FIXTURE

POST ASSEMBLY

LONGITUDINAL
BRACE

HIGH STRENGTH BOLT

Figure 15-10. Vertical post, brace connection fixtures, and longitudinal braces secured
to panel lower chord of M2 panel bridge. 183
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15-8. Post Connection Fixture

The post connection fixture (fig 15-11) provides
the connection between the post assembly and the
bridge panel lower chord (fig 15-10). This fixture
is secured to the panel lower chord by four bolts
and hex nuts. Two chord plates are used on one
side of the connection fixture to adapt the bridge
panel for securing the fixture. The fixture weighs
178 pounds.

15-9. Brace Connection Fixture

Left-hand and right-hand brace connection fix-
tures (fig 15-12) secure braces, which support the
post assembly, to the lower chord of the bridge
panel. One brace connection fixture is secured to
the panel lower chord by three bolts and hex nuts.
The opposite brace connection is secured by the
same hardware plus the addition of chord plates
(fig 15-10) which are required to adapt the panel
lower chord for securing this brace connection
fixture. The fixture weighs 82 pounds.

15-10. Braces

There are two types of post braces, longitudinal
and transverse (fig 15-18). The longitudinal

Figure 15-11.

-

braces are flat steel bars which are bolted to the
brace connection fixtures and the lower end of the
post assembly (fig 15-10). They are 8 feet 14 inch
in length, 3 inches wide, 34 inch thick, and weigh
32 pounds each. Transverse braces are steel an-
gles which are placed between posts on each side
of the bridge( fig 15—14). These braces are bolted
to welded plates on each end of the vertical posts.
For convenience of storage and transportation,
each transverse brace consists of two parts: a 7
foot 4 inch brace angle with a welded splice plate
on one end and a 10 foot brace angle which is
bolted to the splice plate of the shorter bracing. A
high strength bolt and hex nut secure the two
transverse braces together where they cross be-
tween post assemblies, as shown in figure 15-14.
The total weight of one transverse brace is 88
pounds. '

15-11. Chord Plate

The chord plate (fig 15-15) is used to adapt the
bridge panel lower chord for securing the brace
connection fixture and post connection fixture to
the panel lower chord.

Post connection fixture.



15-12. Cable Assembly

The cables (fig 15-16) are 114 inch diameter
high-strength wire ropes with threaded stud on
one end and nine buttons at specific intervals
along the length of the cable. The first button is
located approximately 100 feet from the stud end
of the cable and the remaining eight buttons are
spaced at approximately 10-foot intervals toward
the opposite end. Each button is marked with the
applicable length of the M2 panel bridge. The stud
end of the cable is screwed into a rod-to-cable
coupling (fig 15-17 and 15~18) and secured by a
bolt-type setscrew The rod-to-cable coupling also
has internal threads to retain the pull rod. The
cables are 179 feet 6 inches long and weigh 595
pounds. They are wound on wooden cable reels for
convenience of storage and shipping. The reels
weigh 180 pounds each. Six cables come with the
reinforcement set.

“l Figure 15~12. Brace connection fixture.
i

Figure 15-18. Longitudinel and transverse braces.
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LONG TRANSVERSE
BRACE

HIGH STRENGTH BOLT
3/4 IN. DIA

SHORT TRANSVERSE BRACE
WITH WELDED SPLICE PLATE

HIGH STRENGTH BOLT
3/4 IN. DIA

-

/N

i
I
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W/
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Figure 15-14. Transverse braces,

15-13. Cable Reel Support

The cable reel supports (fig 15-19 and 15-20) are
steel frames which support a cable reel shaft on
which three cable reels are retained. The cable
reel shaft is secured to each cable reel support by
a bolt which is inserted through each end of the
pipe shaft and secured by a nut. The cable reel
support and cable reel shaft weigh 287 pounds,
The shaft is 10 feet long.

Figure 15-15. Chord plate.



Figure 15-16.

|

ROD TO CABLE hus
COUPLING

STUD END OF
s CABLE

Figure 15-17.

Rod-to-cable coupling.

15-14. Cable Connection Beam

Left-hand and right-hand cable connection beams
(fig 15-21) are steel frames which are secured to
each corner of the M2 panel bridge, for connec-
tion and tensioning of the cables. These compo-
nents are pinned to the bottom of span junction

Cable assembly.

BOLT- TYPE SETSCREW

STUD

ROD TO CABLE
COUPLING

HEX NUT

Figure 15-18. Cable stud end and pull rod in
rod-to-cable coupling.

posts which replace the end posts of the M2 panel
bridge. Each cable connection beam is a frame,
with provisions for three cables with buttons or
pull rods to pass through it. The cable connection
beam weighs 315 pounds. These beams serve two

purposes :

LE-% 2



a. Dead-End Cable Connection Beam. After the pull rods are fed through the cable connectix

cables, with buttons, are inserted through the beam and are retained by serrated nufs {f;
holes provided in the cable connection beam, half 15-24). A double-acting hydraulic cylinder, whe
cable retainers (fig 15-22) are placed between the installed on each pull rod, bears against the fron
bearing surface and the button to anchor the cable surface of the cable connection beam through th
(fig 15-23). use of an adapter. The double-acting hydrauEt\

b. Tensioning End Cable Connection Beam. cylinders are used to tension the cables (fig 15-%

After connection to the rod-to-cable couplings, the and 15-26).

CABLE REEL
CABLE ASSEMBLY

CABLE REEL
/ SUPPORT

Figure 15-19. Cable assemblies installed on cable reels
and cable reel supports.

15-15. Bridge Seat Rockers

Bridge seat rockers (fig 15-27) are placed be-
tween the bridge bearing and the cable connection
beam at the tensioning end only (fig 15-28). The
bridge seat rockers provide for longitudinal dis-
placement that occurs while heavy traffic is cross-
ing the bridge. Each rocker weighs 15 pounds.

15-16. Pull Rod Assembly

The pull rod assembly (fig 15-29) consists of a
. 214 inch high-strength threaded rod, a rod-to-ca-
Figure 15-20. Cable reels mounted on cable reel supports. ble coupling, and two serrated nuts. The assembly
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Figure 15-22.

Figure 15-21.

Hualf cable retainers.

Left-hand cable connection beam.

provides for the connection of the cable to the
cable connection beam on the tensioning end and
serves as a means to tension the cables. One end
of the pull rod is threaded into one end of the
rod-to-cable coupling. The pull rod and rod-to-ca-
ble coupling are secured by a bolt and nut (fig
15-18). When the cable is tensioned, a serrated
nut bears against the bearing surface of the cable
connection beam to take the cable tension loads.
The second serrated nut retains the double-acting
hydraulic cylinder when it is installed on the pull
rod (fig 15-32). The two serrated nuts are identi-
cal, The nut used to retain the cable is called the
“cable nut” and the nut used to retain the double-
acting hydraulic cylinder is called the “cylinder
nut.” The pull rod assembly is 5 feet 10 inches
long and weighs 60 pounds.
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BEARING SURFACE
HALF CABLE RETAINER

Figure 15-24. Serrated cable/cylinder nuts,

Dead-End Cable Connection Beam

Figure 15-23. Half cable retainers placed between the
cable connection beam bearing surface and the cable
buttons to anchor the dead end.

PULL ROD
ULL RO CABLE ASSEMBLY
CABLE NUT

ROD TO CABLE COUPLING
CABLE CONNECTION BEAM

BEARING SURFACE

DIAL INDICATING CABLE

NEENL - TENSION GAGE
ZON BRIDGE
% CRCTING ROCKER
HYDRAULIC (TENSIONING
CYLINDER END ONLY)
HYDRAULIC

POWER UNIT

CYLINDER NUT

PULL ROD CHAIN

Jacking-End Cable Connection Beam

Figure 15-25. Cylinders installed on pull rods passing
through cable connection beam.
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Figure 15-26. Double-acting hydraulic cylinders
mounted on pull rods.

15-17. Pull Rod Chain

The pull rod chain (fig 15-25) is 12 feet long and
screws into the end of the pull rod assembly after
installation of pull rods in the cable connection
beam. This pull rod chain assists in advancing the
cable nut before installation of the hydraulic cyl-
inders.

15-18. Adapter

An adapter (fig 15-80) is used during the cable
tensioning procedure to take the cable tensioning
load from the hydraulic cylinder until the cable
nut is tightened. One adapter is used for each
cable. The adapter weighs 20 pounds.



Figure 15-27. Bridge seat rocker.

Figure 15-28. Bridge seat rockers in place between stand
ard bearing and cable connection beam (temsioning en
only).

Figure 15-29. Pull rod assembly with rod, rod-to-cable
coupling, lock bolt and screw, and serrated nuts.
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Figure 15-30. Adapter against which double-acting
hydraulic cylinders bear during tensioning of the cables.

15-19. Cable Tensioning A)ssembly

The cable tensioning assembly is used to tension
the cables. It has two basic components: (1) a
hydraulic power unit assembly, and (2) double-
acting hydraulic cylinders.

a. Hydroulic Power Unit Assembly. The hy-
draulic power unit assembly (fig 15-31) consists
of a hydraulic power unit, gage, hose assemblies,
quick disconnect couplings, and a flow regulator.
The hydraulic power unit has a filler/vent plug
for adding or removing hydraulic oil, an electric
switch for controlling the amount of fluid flow,
and a valve for controlling the direction of fluid
flow. Two hydraulic power units are required for
a bridge. Each weighs 65 pounds. They are pow-
ered by either one 10 kw generator or two 5 kw
generators.

b. Hydraulic Cylinders. One double-acting hy-
draulic cylinder (fig 15-82) is required for each
cable. A hole through the center of the cylinder
allows installation of the cylinder on the pull rod.
The power unit is used to expand and retract the
cylinders. When the cylinder is pressurized to ex-
pand, it advances the pull rod through the cable
connection beam increasing cable tension. Each
cylinder weighs 65 pounds.

15-20. Hand-Driven Hydraulic Ram Pump

The hand-driven hydraulic ram pump (fig 15-5)
is included in the kit to provide a means for peri-
odic checking and adjusting of cable tension. It
has an end dipstick/plug for checking and adjust-
ing fluid level, a gage adapter, gage, hose assem-
blies with quick disconnect couplings, flow regula-
tor, and a control valve to direct fluid flow to and
from the cylinders.

193



o o B

Figure 15-31. Hydraulic power unit assembly.
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Figure 15-32. Double-acting hydraulic cylinders and adapters mounted on pull rods.

CHORD BOLT
(1% DIA )

Figure 15-83. Bolts used in the cable reinforcement set.

15-21. Bolts

Three types of bolts (fig 15~33) are used to secure
major parts of the cable reinforcement set to-
gether and to the M2 panel bridge: machine,
chord, and high-strength bolts. Machine bolts
secure parts in assemblies such as the cable reel
shaft. Chord bolts secure fixtures to the panel
lower chord. High-strength bolts secure bracings
to the post assemblies. High-strength bolts are
identified by radial lines embossed on the head.

15-22. Jacking Lug

Jacking lugs (fig 15-34), when pinned to the end
holes of the span junction posts, provide a lifting
surface for jacking up the bridge.

15-23. Span Junction Posts

Male and female span junction posts (fig. 15-35)
from bridge conversion set No. 3, Bailey type,
panel crib pier, fixed M2 are used in place of the
standard end posts. The male post weighs 194
pounds and the female weighs 202 pounds.
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FEMALE
SPAN
JUNCTION
POST

Figure 15-35. Span junction posts.

Figure 15-84. Jacking lug used with cable
reinforcement set.

15-24. 2%-Inch Box Wrench

A special 254-inch box wrench (fig 15-36) with
an offset head is used to tighten the chord bolts
inserted through chord plates. After the nut is
tightened as much as possible by normal means, Figure 15-36. 2%-inch box wrench used to tighten brace
this wrench is used to tighten it an additional connection fiustures to panel chords.
one-fourth turn by striking the end of the wrench

with a sledge hammer.
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Section III.

15-25. Service Upon Receipt of Materiel

When new, used, or reconditioned materiel 