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DUAL CARRT AGE-WAY

1. PURPUSE. This report has been prepared with a twofold
purpose in mind; (1) to show the materials, eguipmsnt, and con-
struction mathnﬁa used, and (2) to serve as a guide and future
reference in the construction of dual carrisge-way Bailey barge
bridges. This bridge was constructed in accordance with design
and procedure developed while experimenting with Bailey barge
bridging on the Meuse River at Liege, Belgium, during November
and December 1944,

2. ORIENTATION.
a, Tactical Situation., FPrior to start of constructionm

of the Bailey barge bridge, seven vehicle bridges (1 Cl 40 Bailey,

4 Treadway and 2 Heavy Ponton) were acroass the Rhine River in Firast
U. 8. Army area. These bridges were temporarily adeguate for Firat
U. S. Army traffic except for loads above 0l 40, however the heavy
ponton and steel treadway inatallations both being tactical bridges,
their early removal was desired so that they would be available for
use beyond the Hhine River.

A ClL 70 crossing was not available along the river
which necesaitated that loaded M19 and N25 tank transporters be
unlogded before making the crossing.

In order that the Firast U. S. Army could remove these
tactical bridges and eliminate the necessity for burdensome main-
tenance, somé type of semi-permanent structure was required. A
pile bent bridge would have been difficult to coanstruct in such
awlft current and would have consumed considerable time and supplies.
Since considerable experimental work had already been conducted
with Bailey barge bridges oan the Meuse River in the vicinity of
Liege, Belgium, construction could proceed without necesaity of
further experimentation.

Reconnaissance to locaite necessary barges.started
immédiately after the capture of the Remagen railroad bridge, how-
ever, the barges could mot be assembled for necessary modification
work beoause of the proximity of the enemy until a much later date.

b. Site Reconnaissance and Selection. The Engineer, Pirst
U. 8. Army, selec own esberg, approximately 5
miles South of Bonn, as being the most suitable location for the
erossing and an immediate reconnalssance was made of this locality.
Por a barge bridge, a site with the following characteristics was
considered necessary:t

(1) Reasonably short approach roads.
(2) Minimum poseible span length.

(3) Reasonably steep banks where the water gap would
not be materially changed by a change in water level.

(4) Depth of water 90 feet from abutment should be
ten feet or more so that pier barges would remain floating at low
water level.

Such a site was located in vicinity of a ferry landing
in the town of Ead Godesberg.
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BRIDOE SITE

BAD GODESBERG
N

Fig. l.
SEETCH OF ERIDGE SITE

The water gap of 1140 feet could be spanned a 1172
foot truss, and the water was approximately 10 feat dlaE at a dis=
tance of 70 feet from the bank. With 110 foot landing bays it
would be possible to obtain the desired 10 foot water depth for the
pler bargea. However, the mosat undesirable featurss of this site
were the bridge approaches which required the movement of 35,000
cubic yards of earth and construction of 1700 feet of approach
road. Sites with much batter approaches were avallable but it was
neceasary to sacrifice good approaches for high banke and reasomn-
ably deep water near the ahore.

¢. Barges Avallsable. Agprﬂ:imat&ly 35 barges were lo-
cated between Bonn and Kemagea. thar barges were located upstream
of the Hemagen railroad bridge, but after its collapee on 17 March

1945 no navigable gap remained through which to move them dowm-
stream. Barges located were of cargo type and are listed ae follows:

Number Beam Isngth Capacity
20 17" average 125' to 1301 tons
] 27" avarage 220 to 270" 1500 to 2000 tons
- -
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Four medium size barges loaded with scrap and plg
iron were located for use as anchor barges. Other barges in the
vicinity were either loaded, or too large, and were not moved to
the construction site.

d. Work Required. E.mrin% gelacted a suivable site it
was determined that approximately 1173 feet of bridge and L1700
feet of approaco road with movement of 35,000 cubie yards of earth
woula be required.

Ba Erninnluﬁ. For the purpose of this report the
following definitions l pe used: (See Pig. 2.)

(1) Snore Landing Bey: The section of the bridge
extending from eacn snore To the firat pier.

{(2) ERiver Landing Bay: The section of the bridge
extending from the first pier to each landing bay pier.

(3) Intermediate Landing Bay Pier: The first pier
from each shore Eupgﬂl‘l:.‘l.ﬂ,g the river end of the shore landing bay
and the shore end of the river landing bay.

(4) Landing Bay Pier: Supporta the river end of
the river landing bay and the shore end of each end floating bay.

(5) End Floating Bay: B0 foot floating section with
shore end supported oy each landing bay pier and the river and
conneoting with the first standard floating bay.

(6) Floatving Bay: A secvion of bridge 100 feet long
symmetrically supported by two floating bay piers placed 70 feet
0N centera,

(7) Floating Bay Pier: A barge with a prepared flat
deck to provide direct support to the Bailey trusa of floating bays.

(8) BSpecial Gnn.uac‘::i,nf Poats: Speclal manufac tured
posata to connect sections of the bridge by use of pins thersby per-
mitting articulation at the jointsa, These posts are male-male and
fomale=female and cannot be used To connect two male ends of panels
together, A bearing to fit over a mstandard Bailey bearing plave
was manufactured on the end of all male-male posts used over the
intermediate or lLanding bay piers.
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-3 =



SNUCLASRIFIED ‘
Ao in, ﬁmjlﬁﬁﬁ {
5B NARA Dar U/605 |

— e

[ T e—

T e ——

it e ol T et L e P S SRS

8 ﬂEEl&% Adopted. The BEngineer, First U. 3. Army,
gapecified that a carriage=-vay Balley barge bridge would be
constructed. With the assortment of large and small barges avail-
abla, the barges were placed in tha bridge to give the most homo-
geneous effect by using the large barges for intermediate and
Tiver lgnding bay piers and the smaller barges for floating bay
piers. The large barges provide more stability for the landing
bay piera, thereby permitting a constant alope to be maintained bi
the landing bay trusses under the maximum loads, The displacemen
of the amall barges in the floating bays under load produces negli-
gible wave action., The distance between barge piers was deter-
mined in all cases by the design of the most economical type of
conatruction for the C1 T0 lane, The alevation of the bottom of
the Bailey truss was sat at T' 6" above water line for all float-
ing sections and the elevation of the bottom of truss over the
intermediate landing bay pier was set at 12' 6r. The bottom of
the truss over the abutment was set at 12' 6" gbove mean water.

(1) Floating Bays. The length of floating bays was
limited to T0 feet center to center of barges by design of a triple-
aingle Bailey truss for Cl 70 loads.

?i‘}i
FLOATING BAYS H%EHIHG COMPLETION

Double story conastruction would have langthensd the span but would
have reduced the bearing area of the truss on the top of the barge
and incressed the Bailesy bridge parta neceasasary for comstruction

of the bridge. By oconstructing the floating bays 100 feet long a
maximum economy in use of Bailey bridge was obtained and maximum of
oridge stability resulted.
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The barges used in thege floating piers were in
moet cases prepared by the Germans for use in a barge bridge and

Fig. 4
FLOATING BAY FIERS FHIOR Ta LAUNCHING OF THEUSS

were eguipped with square steel reinforcing trusses which could
easily pe adapted to carry the load from the Bailey trusses by in-
stallation of vertical membere in the truss directly under the
panela (see plan aheet 1l of 18). I-béams were placed across

the top of these barge reinforcing trusses. Wood Dlocks were
polted on top of the I-beams B0 as %o rest directly under vertical
members of the Bailey panels providing a seat for the Bailey truss.

(2 End Floating Bay. The end floating bay was de-
signed with 80 feet of Bailey truss., (See Pig. 5.) Tnis bay is
supported through a pearing constructed on the cottom of the special
connecting poste over the landing bay pler and rested directly om
ita floating bay pler at the river end with custompary 15 feet canvi-
laver overnang.

(3) River Landing Bays. The elevation of the bottom
of the Bailey panels having been set at T' 6" above water line for
floating sections and l2' &6" AboVe water over tne i1ntermediate
landing pay pier, it was determined that approximately 490 feet of
river landing bay would ope reguired so that the rise would not
appreciably exceed 1 in 20 feet as recommended for (1l 70 carringe-
ways. (See Fig. 6.)
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Tne barges used in these floating pisrs were in
moet cases prepared by the Germans for use in a barge bridge and

Pig. 4.
PLOATING BAY PIERS PRIOR TO LAUNCHING OF TRUSS

ware eguipped with square steel reinforcing trusses which could
easily be adapted to carry the load from the Bailey trusses by in-
stallation of vertical members in the trusa directly under the
panels (see plan sheet 1l of 18), I-beams were placed across

the top of these parge reinforcing trusses. Wood DlOcKas were
oolted on top of the I-beams 50 as t0 rest directly under vertical
mémbers of the Bailey panele providing a seat for the Bailey trues.

(2) End Floating Bay. The end floating bay was de-
signed with 80 feet of Bailey truss, (See Pig. 5.) 1Inis bay 1is
supported through a pearing constructved on the pottom of the special
gonnecting posts over the landing bay pier and rested directly omn
ite floating bay pier at the river end with customary 15 feet canti-
lever overnang.

{(3) River Landing Bays. The elevation of the bottom
of the Bailey panels hmri.ng been set at 7' 6" above water line for
floating sections and l2' 6" ADOVe water Over ihe intermeciate
landing oay pier, it was determined that approximately 90 feet of
river landing bay would oe reguired soc that the rise would not
appreciably excead 1 in 20 feet as recommended for Cl T0 carriage-

ways. (See Fig. 6.)
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f. Desi Adopted. The BEngineer, First U. S. Army,
apecified that a ﬁnu_a:[ c&rlaga-wmr Bailey barge bridge would be
constructed, With the assortment of large and small barges avail-
able, the barges were placed in the bridge to give the most homo-
geneous effect by using the large bargea for intermediate and
river landing bay pilers and the smaller barges for floating bay
iers. The large barges provide more stability for the landing
ay Eierg, thereby permitting a constant slope to be maintained by
the landing bay trusses under the maximum loads. The displacemeat
of the small barges in the floating bays uander load produces negli-
gible wave action, The distance betwesn barge plers was deter-
mined in all cases by the design of the moat economical type of
construction for the Cl 70 lane. The elevation of the bottom of
the Bailey truss was set at 7' 6" above water line for all float-
ing sections and the elevation of the bottom of truss over the
intermadiate landing bay pier was set at 12' 6v, Thes bottom of
the truss over the abutment was set at 12' 6" above mean water,

(1) Floating Bays. The length of floating bays was
limited to 70 feet center to center of barges by design of a triple-
aingle Bailey trusa for Cl TO loads.

Plg. 3.
FLOATING BAYS NEARTNG COMPLETION

Double story construction would have lengthened the span but would
have reduced the bearing area of the truss on the top of the barge
and inereased the Bailey bridge parts necessary for comsiruction
of the oridge. By constructing the floatving bays 100 feet Long a
maximum economy in use of Bailey bridge was obtained and maximum of
pridge etability resulted,
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Pig. 5.
END PLOATING BAY BEING LAUNC HED.
NOTE BEARING ON BOTTOM OF CONNECTING POSTS

Fig. b,
RIVER LAKDING BAY AND END FLOATING BAY.
THE DECE AND SECOND STORY OF GL 70
TRUSS (IEPT) TO BE COMPLETED.
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(4) BShore Landing Bays. The shore landing bayd were
constructed L10 feet long so that the intermediate landing bay
pier would pe located over deaper water and also to secure addivional
length of oridge. With the maximum anticipated rise or fall iA
water level peing 8 feet from méan, a slope in excess of L in 14

Pig

+ Ta
WEST SHOHE LANDING BAY BEING COMPLETED
AFTER FPINAL JOINING OF BRIDGE

feet would not pe expected, however over the period which the
bridge is to remain in place the slope of the shore landing bay
8nould nov exceed 1 in 20 feet,

(5) Intermediate Landin Bay Fier. (See plan sheets
O of 18 and 7 of 18.) pPiers were uu.lft up on two barges by use of
1-beam criboing. (See Fig. 8.) Two different types of gunwale
reinforcing were used, one of which employed the use of g wood
DENT in the genter of each barge while the other has the reinforo-
ing directly under each gunwale. (S5ee Fig. 9.,) Either method
produces the same result, howsver in both cases maximum use of

Lie barge gunwales was made in addition to the bpents. To insure
that I-beams of pilers remain in place they were welded to barge
gunwales and bolted into place.
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Fig. 8.
I-BEAM CRIBBING OF WEST SHORE
INTEEMEDIATE LANDING BAY PIER

h—.

Fig. 9.
GUNWALE REINFORCING USED IN
WEST SHORE LANDING BAY PIERS
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(6) Landing Bay Piers, The landing bay piers and
intermedliate landing pay plers were of similar construction. The
neight of Bailey truss over the pier waas 7' 6" above the water line,

Fig. 10.
LANDING BAY PIEE AS CONSTRUCTION
OF END FLOATING BAY STARTS

(See plan sheets 8 of 18 and 9 of 18.) I-beams were both welded
and bolted to boat gunwales to prevent sliding.

(7) Floating Bay Piers. The elevations of barge
gunwales were built up 8o that a flat surface was obtained 7' 6&»
above the water line. Hloeks were installea so that a support was
providea under the truss at each veriical member of the Bailey
panels, (See plan sneet 11 of 18.)

(8) Special Connecting Posts. Special male-male
aad fepale-female posts were used. (See Fig. 1l.) These posts
gerve the same purpose as the Balley span junction posts and were
designed to overcomé a wealkmess that had developea in Bailey span
Junction posts on CL VU trusses., These posts were used on the
ClL 70 experimental Bailey barge bridge constructed on the Meuse
River atv Liege, Belgium, and have proved satisfactory.
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Pig. 1l.
SPECIAL CONNECTING POSTS IN PLACE

r41ﬂ51

a q = = —4 .1

1

L] L. I

- |

|

£ Z

X n :

= 1

o - 1 L o :

Ll . = : I

;7 g H\hl

- I

4 o o |

I

I

- 2 * L: . o)

Male-pale Assembpled Female-Female
Post Poat

Fig. l2.
SEETCH OF SPECIAL CONNECTING POSTS
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(9) Telescoping Ramp and Sliding Base Flate. During
pericds of nigh or low water the shore landing bay will assume an
ineclined position. In either case the actual length of the bridge
will shorten. To allow for this contraction of the bridge, rollars
ware placed under the pase plate of the East end of the bridge.

Fig. 13.
EAST SHORE SLIDING BASE PLATE IN PLACE

(See plan sheet 4 of 18.) Should the elevation of the water rise or
fall 11 feat tne bridge could be expecied to shorven spproximately

Fig. 14.
SLIDING BASE PLATE ASSEMBLY PRIOR T0 INSTALLATION
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8 inches on each end, therefore, provisions were made for the East
grnore ogse plate To Ioll toward toe river lb inches. It was also
necessary t0 construct a telescoping ramp (see plan sheet 5 of 1Y)
80 that vhe ramp deck would not tear away from the abutment.

%« CONSTRUCTION. Tone general plan for consatructvion of the
Dual Carriage-Way Bailey Barge Bridge was reasonably well estab-
lished by 22 March 1945. Arrangements were made with VII Corps for

Fig. 15.
GENERAL VIEW OF BRIDGE FROM WEST BANK

movement of the barges through the heavy ponton bridge atv Eonigs-
winter and the sveel treadway oridge at Eolandseck on 24 and 25
March 1945 80 that construction of the pridge could actually begin
on the morning 26 March 1945. The 00 148 Engineer Combat Ba was
gasigned as the officer in charge of movement of all barges through
the bridgea. The C0 207 Engineer Combat Bn coordimated the move-
ment of hie barges with the 148 Engineer Combat Ba. The barges
were moved through the bridges on schedule.

8. Work Assignments. The 148 and 207 Engineer (‘ombat Ems
were #ach assigned construction of one 110 footv shore Landing bay,
one 90 foot river Lsnding bay, one 80 foot end floatving bay, and
three 100 foot floating baye. The 148 BEnglneer Combat Bn conatruc-
ted from toe East shore and the 20/ BEngineer Combat Bn constructed
from the Weat shore, The East approach was originally assigned to
the 148 Engineer Combat Bn wnile the West approach went to the 20/

ineer Combat Bn. The L1264 Engineer Combdat Bn assumed responsi-
pility for construciion of the approach roade starting on the morn-
ing of 28 March 1945. Permission was granted for use of lighta at
night so0 that work c¢could proceed on all phasas of the operatvion
24 nours per day. (See Fig. lb6.) Coast adefense Lights mounted on
tanks and search lights were made availaole for illumination and
peourity on a combined mission. The oridge opened for sraffic
0524008 April 1945.
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Fig. L6.
FIGHT CONSTHUCTION WITH ARTIPICIAL ILLUMINATION

b. acial uipment Assigned.

207 1264
Cranea 4 2 0
Shovels L+ 1+ L
[raglines 0 0 1
D-7 Tractors 2+ B+ 11
Carryall Pans 1+ Té 4
Graders 1+ 0 3
Tar Distr, Trk Mtd, 800 gal 0 0 2
Tar Diazr, Trailer Type 0 0 2
Hollers 0 0 3
Acetylene Torches &4 - ]
Electric Arc Welders 4 5 0
Tug, Steam, 150 HP 1 0 1
Tug, Steam, 75 HP 1 L 0
Tug, Diesel, 800 HP 1 0 0
Mg, Steam, 600 HP 0 1 4]
Tug, lUiesel, 200 HP (] 1 0
Sea Mules 1 3 4]
Storm Boats 2 2 (4]
*Divers 0 4 ]

+ Used only while employed on comstruction of approaches.
® Used to investigate river bottom and place demolition charges on
sunkan debris baing removed.

Four coast defense lights mounted on tanks and four
AAA search lighis were made available for illumination and sscurity

by 49 AAAL Brigade who were responsiole for area close-in security
for all Rnine River installations.
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Pig. 17.
ARTIPICIAL ILLUMINATION FOR NIGHT CONSTRUCTION

% ~

n. 5 , tl_

RS et
Fig. 18.

DIVER CHECEING POk UNDERWATER OBSTACLES

¢, Preparation of Barges,
(I] Intermediate iEEding Bay Plers. Two of the larg

barges were selected for each of the two intermediate landing bay.
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Fig. 19.
FLOATING CRANE BEING USED TO PLACE I-BEAMS
ON AN INTERMEDIATE LANDING BAY PIER

plera. These barges vary 1o sizxe from 250 w0 270 feet with an
average begm width of 27 feet: The supsratructure was removed from
the center of these barges dowm to the level of the gunwales 10 per-
mit the placing of I-beams transversely. Toe I-beams were bolted
to the parge gunwales to prevent sliding. (See plan sheets & of 18
and | of 18,) Additional I-beam cribbing was added build the

top of the pler to the desired eleavation on which standard iley

¥

e L R
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Flg. 20.
INTERMEDIATE LANDING BAY PIER
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base plates were welded to support a standard Balley bearing plate.
For added stability, the bearing plates were welded to the Dase
plates.

(2) Landing bvay piers were constructed along the
samé plan as intermediate landing bay piers except that parges with
low gunwales were selected and small I-oeams used so that neight
of pier was not uat&riali¥ increaased, Barges were opallasted wizh
sand gravel until the desired height was ootained.

Fig. 21.
LANDING BAY FIER AND END FIOATING BAY PIER
HEADY FOR INSTALLATION OF END FLOATING BAY

(3) Floatving bay piers were of very simple comstruc-
tion., 8Since tne German army had already prepared a steel reinforc-
ing truss in sufficient barges it was only necessary 0 cut away
the superstruciure, ouild up barge gunwale, and build up a support
from toe steel crib to fit under the Bailey truss at each vertical
mémber of toe panel, (See Fig. 21.) To accomplish this, I-beams
ware welded acroess the crib and wooden blocks placed at toe desired
pointe. (See plan sheet 11 of 18.)

d. Construction of Bridge Sections. Tne elevations of
Bailey trusses Naving Deéen Bet, 1L was necessary to deviee a template
for sccurate spacing of trusses if panels were t0 meet. That die-
tance was 86t as the lengtn of one Bailay pracing frame oetween the
outside panel of T/3 Cl 70 truss and outsiae panel of D/S CL 40
TIuaa.

(1) Snore landing baye were comstiructed by two
methode and approximately the same results were obtained. Tne L4d
Engineer Combat Bn constructed the river landing bay from the inter-
médiate landing bay pier pcooming out between the two piers as re-
quired. 1IThe widtn of the barges of the two pilers totaling approxi-
mately o0 feet made it necessary to boom out only 30 feet. -
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GUNWALE REINFORCING EENT IN WEST SHORE
INTERMEDIATE LANDING BAY PIER

Pig. 23.
SEA MULE MOVING EAREES TO CONSTRUCTION SITE
FOR PREFARATION AS FLOATING BAY PIERS
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Fiers were constructed on the West shore and moved to approximate
position cefore starting the construction of the truss:, The shors
landing pay was constructed on shore and launched into position on
top of the pier.

Fig. 24.
INTERMEDIATE LANDING BAY PIER READY FOR
MOVEMENT TO CENTER LINE OF BRIDGE.
BASE PLATES YET T0 BE INSTALLED.

Fiﬂi 251
SHORE AND RIVER LANDING BAYS CONSTHUCTED TOGETHER

- 18 -
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The bays were constructed together on shore by the 207 Bagineer
Combat Bn and rolled into position.. The shore landing bay was then
disconnected from the river lLanding bay and pulled back two feet
at woich time special connecting posts were installed.

In poth cases the bays were launched in skeleton
form and built up to the desired structure after being in position.

(2) Ploating bays were all constructed in skeleton
form (less siringers and deck) on shore as triple-single for CL [0
and doucle-single for Cl 40. ‘Woen completed the trusses were
launched into position on river side barge and boomed out until in
position on the shoore side parge. Rods and string lines were used
to line up the panel pin holes but it was found that the trusses
could be set sufficiently close by eye.

e, Construction of Bridge Approaches. (See plan shsets
16 of 18 and o .

(1) Grading. Construction of bridge approaches be-
gan on the morming of 24 March with one carryall pan being placed
in upe on each approach. The small ampount of equipment was satis-
factory for the East approach wnere only 5,000 cubic yards of f£ill
nad To pe placed, however with 30,000 cubic yards of excavation on
the West approach, sufficient equipment was not obtained for the
project to proceed at the same rate as the bridge itself.

Pig. 26.
GHADING AT WEST APPROACH., LANDING BAYS
UNDER CONSTRUCTION IN BACEGROUND.
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When the approaches were turned over to the 1264 Engineer Combat
Bn on the morning of 24 March the grading of the East approach
was approximately complete, and an additional carryall scraper was

moved %0 the West approach.

Pig. 27.
CARRYALL PANS AT WORE ON WEST AFPFROACH

In addition, twd mOTe scrapera with tractors were obtained from
Engineer unites of First U. S. Army. Tne rush to get dowm 0 grade

was 80 great that extra earth along the back slope could not be
removed, In order to get the approach open for traffic a rock base
course of 30 inches was placed before all the excavation was complete.

Pig. 28.
BASE COURSE BEING PLACED BEFORE
COMPLETION OF EXCAVATION
- 20 -
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Carryall scrapera were able to work along the back slope and take
out sufficient earin to complete the cut, however, with not too
much efficisncy. Bull dozers were very valuable taroughout the
entire project to keep the road smooth, assist in loading toe
Ccarryall scrgpers, and 1in excavating, where the eartn could be
disposed of within a short distance. Carryall pans proved 1o be
very satisfactory for this project as the nDaul was not in excess
of 100 yarde at any point.

Pig. 29.
CARRYALL PAN IN OPERATION

Fi

Ee 3"':'
LOADED CARRY ALL PAN LEAVING CUT
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(2) Base Course. The plans called for 30 inches of
8 to 10 inoh rock covered with 1 1/2 inoch cruaned stone on the
a8t approach as a base coursae,

Fig. 31.
LOADING BASE COUESE MATERTAL

Normally this Enantity of rock is excessive putr in this case it
worked out well since so Little time was availatle for compacting
toe subgrade or removal of unstable clays. Where this 30 inch base
course was placed, no indication of rolling was evident. In a few
BpOTE wWnere the base course was not placed to full thickneas, some
indication of rolling was observed.

On the East approaco tne fill had been largely
built from a atock pile of brick which lay adjacent to the approach.
On this approach only 18 inches base course was placed, which under
normal circumstances would have been adequase, however thes snort
time avallable for compactvion and tae very heavy twrafric using the
road caused some defects to develop.

(3) Wearing Surface. The wearing surface presented
a proclem almost impossible to pandle in that it pegan raining when
the unit was ready to prime the surface. (See Pig., 33.) The East
approach nad been surfaced when the bpridge was opened for trafrie
put it was wet most of the time and the bond between the tar and
the aggregate was very poor. It was also necessary to place sraffic
on the road before the mat had been able to set up. Maintenance was
continuous to keap the surface smooth. BHRolling of the surface con-
tinusd To Esep the surface smoothed out,

R — T — I — T — A i L
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Pig. 33.
PRIMEE COAT OF TAR BEING APPLIED TO EAST APFROACH
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For the West approach, traffic continusd so heavy during daylight
pours that it pecame necessary w place the bpituminous wearing
purface at night. Thne moisture on the surface at this time of
the day and the wet rock whioch was used resulted in a poor bond,
nowever, with the excellent base courss and with minor repaire
continuing for a 30 day period the wearing surface should setv up
patisfactorily.

Fig. 34.
COMPLETED WEST SHORE APPROACH

f. Anchor » The rate of flow of the Rhine River at
the construction aI%a was appruximatal,}[ 6.5 feat/second at mean
water., With an anticipated rise of 8 feet during the late 3pring
and early Summer the speed of the current could be expected To
increase materially. With such a current, more than normal
anchorage was necessary.

Inres types of anchorage were designed tvo hold the
oridge rigidly in place. (See plan asneat 2 of 18, )

(1) Barge anchnors wers dropped both upstream and down.

(2) Anchor barges, logaed with scrap iron, were sunk
?::-D feet upstream of oridge on approximately 250 foot centvera.
See Pig. 35.) Anchor Lines were then run from these barges 30
tne bridge barges.

(3) Guy lines were placed upstream from fifth points
along the oridge truss to dead men on shore, and downstream at
1/4 points. To insure that the barges remain staole, diagonal
cables were run from bow to stern of all barges in each bay or land-
ing bay piers. Cables were also run for the full length of the
bridge tying all barge bows and all barge steras in poasition.

-24-
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Pig. 35.
CLOSE UP VIEW OF ARCHUR BARGE
LOADED WITH SCHAP METAL

Pig. 36.
FULL VIEwW OF BRIDGE SHOWING
GUY AND ANCHOR LINES
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In all, approximately 40,000 lin. feet of one inch cable was used
in anc riﬂg and bracing the bridge.

Fig. 31.
VIEW FROX BERIDGE LOOKING UPSTHZAN SHOWING TIE
CABLES, ANCHOR CABLES, AND ANCHOR TUG WHICH
BESTS IN SHALLOW WATER ABOVE THE JETTY

4, JOINING THE BREIDGE.

a. Movement intc FPlace and Connecting of 8. Joining
of Landing and end floating bays presented no problem as thay were
conatructed and erectved together from the approach, However, tha
connection of the 100 foot floating sections was difficult. The
100 foot floating bays were towed into place by an 8500 HP Diesel
tug from downstream and moved upstream of the bridge at which point
the vug dropped its aachors. (See Fig. 38.) Barge anchors were
droppad at t© sameé time. PFollowing this, the sections were moved
into place by letting out on anchor lires of the barges and tow
lines of the tug. Oneemall steam tug was used %0 push the section
into place from the side. In some cases Seg Mules were used for
pushing the sectlons into place, In most cases the truss had o
pe jacked into place 20 tnat the N-2 treadway pins could be driven
through the holes in the special connecting posts.

- 26 -
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Fig. 38.
100 POOT FLOATIEG BAY BEING TOWED
INTO PLACE BY AN 800 HP TUG

Flg. 39,
REMOVING CHAIN HOISTS FOLLOWING
CUNNECTION OF TWO BAYS OF BRIDGE
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Fig. 40.
PUSHING LAST FLOATING BAY INTO PLACE WITH
800 HP DIESEL TUG AND SMALL STEMM TUG

Pig. 41.
LAST PLOATING BAY BEING JOINED TO BRIDGE.
TUGS HAVE NOT BEEN CUT LOOSE.

b. .l.m:hur? During Jni.né.%ﬁ. Pier barge anchors were
sufficient to Lo 2 newly attiac ssction in place until the
parge anchor lines and guy cables could pe installed,
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Pig. 4Z2.
WEST END FLOATING BAY BEING PUSHED
OUT FORE FPINAL JOINING OF ERIDGE

5. SPECIAL FEATURES QF CONSTRUCTION.
a. Deck.

(IT A diagonal tread placed at an angle of 50 degreas
with the lun?itudmal axis of the bridge was used, This tread is
capable of distributing tne wheel load over more ares of the bridge,
increases traction and gives a smoother riding surface for narrow
gauge vehicles. BExperience has shown that this tread is much
superior to longitudinal tread for increasing traction.

43.

Fig.
INSTALLATION EF‘ DIAGONAL TREAD
-
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Fig. 44.
DETAIL OF CONNECTION BETWEEN BAYS. HNOTE
SPECIAL CONNECTING POUSTS, HUB GUARD,
SIRINGERS, AND DECE OVER GAP.

(2) The use of special connecting posts makes it
impossible to install transoms betwsen baye and fill the gap by
use of junetion chess. 4 inch I-beams which were the same thick-
ness as the bridge stringers were used, and short Lengths were
placed over the transoms of the two bays. These stringers were
then covered by two thicknesses of 3"xlz" nailea together and
fastened to the end of a transom by use of a 3/8 inch cable.

(See plan sheet 5 of 18,)

(3) Hon Skid Landing Bay Deck, Two methods of im-
proving iraction on landing bays were tried. Om tone West approach
< inch angle irons were laid over the deck with one edge of the
angle placed petween the planks. These angle irona were nailed
in place with 60d spikes. The traction was improved on the East
landing bay b{ placing etrips of 3 1/4"x3/8" sheet steel on edge
tetween the planks s0 that they would extend 1/4 inech above the
deck level, (See Pig, 45.) The angle iron under neavy traffiec
proved much more durable as wheel action did not cause it to kick
out of place.

b. Guard Rail.
ands wers eliminated from the Bailey deck,
A 2"x24" hub guard starting 6 inches above the deck level was
attached to the side of the Bailey panels to prevent damage to
w08 truss irom woeel hubs. These guard rails so placed and painted
white provide an excellent f:ide for vehicles moving over the
bridge atv night when not uaing lighta. .

- 30 -
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Fig. 45.
ANGLE IEONS INCREASE TRACTION ON LANDING BAYS

2) HNailers for these guard rails were made by plac-
ing a plece of 2"x8" plank sawed To0 %11; tarough the top of the
panel 80 as 0 rest in a diagonal position against the diagonal
crace of the panel and vertical strut, The hub guards were then

nailed to the nalilers.

Fig. 46.
NAILERS FOR HUB GUAHD IN PLACE
ON SIDE OF BAILEY PANEL

St n e
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Ce Iﬂggdiﬂtﬂ Br1d5§ gEEruacnaa. Guard rails of l2rxlan
timbers with g» po8te nal 0 ingide were extended 50
feet beyond the end of ramp to channel traftic onto the pridge.
(See plan sheet 12 of 18.) The width and spacing of trusses

separated the Lanes of traffic 8+ 40,

Fig. 47.
WEST BRIDGE AFPROACH SHOWING CURES

Within the island developed by the guard rails a 6'x6" sentry house
(see plan sheet 13 of LH? was constructed for the guard during pad
weathar and to house the telephone.

d. PFire Protection.
TIT & Tire pump was installed in a 40 foot GQerman
launch and used as a fire boat during construction. (See Fig. 48.)
Taie fire boat remained at the bridge site for use of the security
detachment. Two foam type fire ex: ishers and six 14 quart pails
of dry sand were installed on each barge, (See Fig. 49.) (See
plan sheet 14 of 18.)

@, ILuminous Markers. Luminous markers were installed
every 10 feet on both traffic lanes 80 as t0o be visible to trafric
moving in either direction. (See plan sheet 14 of 18, )

f. Eleetric ng%tl.g_é %Eﬂm. One electric outlet box
was installed ong gide on each barge. Two trouble
lamps with sufficient electric cord to rgach from an outlet to
portion of the parge were placed at each end of the bridge and made
availaple to the maintenance c¢rew. A 110 volt generator was in-
stalled to keep power available for any emergency unsil arr -
ménts could be completed to get civilian power on the J.inl.mﬂu
plan sheet 15 of 15.)

6, MATNTENANCE,

8. 0Size of Maintenance Detail. A minimum of one Enginear
Combat Company 12 required for maintenance of a structure of this
type, Wwnich requires continuous 24 hour attention. Generally two
squads will pe sufricient to tightem bolts, cneck anchor cables,

N o
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keep deck repaired, and signs in place. For 24 hours operation
a total of six squads are regquired. OTnoe remainder of 3 squads can
o2 used for maintenance of approacn roads, and as reserve in avent
that any major repairs are required. Sufficient personnel from
this company would alsoc be available to met as trafric guides for

tank transporters and trailer mounted D=7 tractors while moving
across the bridge,

Fig. 48,
FIRE BOAT BEING TESTED

Fig. 49.
FIRE PROTECTION EQUIPMENT INSTALLED
AT END OF EACH BARGE

_33.'
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b. IDuties. An officer to remain on duty at the bridge
24 hours each day. This officer should insure that the following
regulations are in force at all times.

(1) Toat communication is maintained between ends
of the bridge at all times.

(2) That a wrecker is kept available on call at all
times t0 remove disabled vehicles from the bridge.

(3) That guides are availavle to Lead all tank trans-
porters, D-7 tractors, on or off trailers (D-7s must have blades
angled), or other vehicles with less than L foot clearance, across
the briage. Standard hand signals to be used.

(4) That all guides know standard hand signals.

(5) That traction strips on landing bays are main-

tained.

(6) That nail heads bolding treadway are kept flush.

(7) That all cable connections are inspected twice
daily.

(8) That alignment of bridge is maintained.

(9) Toat tension in anchor lines is kept uniform.
aails, (10) That all pins, bolts, and clamps are inspected

{(11) rthat barges are inspected daily, bailed out,
and leaks repaired.

. (12) That tugs are alert and available upstream of
bridge.

(13) ©Toat tugs are alert and available downstream of
bridga.

(L4) That a source of power is available on the
bridge electric ecircuit for operation of trounls lights,

(15) tThat all signs in vicinity of bridge are main-
tained.

(16) Tnat immediate approach roads are maintained.

(17) That buffers are maintained between sll anchor
gnd guy line cables that rub against metal,

(18) That base plates are inspected daily to insure
freedom of movement.

Companies charged with maintenance should be
billeted in the vicinity of the bridge so that reserve will be
readily available on short notice.
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¢, Jecurity. Hesponsibility for security of the bridge
was delegated %o HETIIllﬂ Engineer Combat Group.

f« CONCLUSIONS. Experience gained from construction and
operation of a dual carriage-way Bailey barge bridge shows that
the following conclusions are in order:

a» That a dual carriage-way Bailey barge bridge is praec-
tical where lLarge cargo type barges are available,.

b. That 1200 feet of dual carriage-way Bailey barge
bridge can be constructed by two Engineer Combat Bas in o days
after barges have been assembled.

Pig. 50.
UNITS PARTICIPATING IN THE PREOJECT

¢. The following man and equipment hours were used in
construction of 1173 feet of dual carriage-way bridge:

(1) Man Hours.

Assembly of barges, tugs & equipment 7864 M/Hrs

Construction of 6 floating bays 23160 "

Construction of 2 end floating bays 1822 "

Joining bridge, including landing & -
floating bays 3531 .

Construction of Double Landing Bays 22530

Painting & incidental work wo

=

completion 3136 "
Signing 1296 "
Grading approach road 1874 "
Placing of base course on rock 15800 o
Placing of wearing surface 4000 "
Traffic guides 2005 n
Total 99018 "
- 35 -
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(2) Equipment Hoursa.

Cranes 1380 Equip/Hra
Shovels 563 "
Draglinea 20 n
D-T Tractors 1464 "
Carryalla 695 "
Graders 255 "
Tar Distr, Trk Mtd, 800 gal 50 "
Tar Disir, Trailer Type 50 »
REollera 240 "
Acetylene Torchas 1176 n
Electric Arc Walders 1156 W
Tuga 506 n
Sea Mules 430 "
Power Utility Boats 990 "
Storm Boata 15 "
Divear 15 i

d., That the bridge offers the stavility of a fixed bridge
under normal traffic and little noticeable waving under 01 70 loads.

2. That the special connecting posts ouilt to join the
bays are very practical.

f. That the bridge is capable of heary Army traffic with
a Rinimum of maintenancea.

g« That double landing bays providing for 22 feet rise
and fall in water level are practical and are not diffiocult to
inastall.

8. HRECOMMENDATIONS.

8+ Balley bridge on barges should be constructed in pre-

ference to standard floating Bailey for crossings over fast-flow-
ing and hazardous atreams.

b. Troops should not be employed on construction of the
Bailey parge bridge until they are thoroughly trained on erection
of the stvandard Bailey bridge.

¢. Erection of the bridge should take place during periods
of normal weatder conditions. Currents in excess of 10 mph, heavy

ice floes, and high winde would render the construction almost im-
poapiblae,

de All barges should be assembled and plans for bridge
prepared on basis of available barges pefore construction begins.

@. In etreams subject to fast currents, anchorage should
be given marimum etudy. If necessary, heavy anchors, sunkep barges
filled with concrete, and guy lines should be used, Dowmstrean
anchorage snould be provided to protect the bridge against winds
in excess of 40 miles per hour,

f. BSpecial conneciing posts should be secured for all
21 70 bridges to permit arviculation under loasd. In case of a dual

carriage-way oridge the apecial connseoting posts should be used on
poth lsnes.

. P



SRUCLASRIFIE D i
Aoy in l"l}ﬂDj}_i’ﬁH_ ]
B NARA Dar U/605 |

L T,
e E——

L i —

T R —

CONFIDENTIAL

g- That sloping sections of bridge be constructed with
2 iloch angle iron placed between the diagonal tresd so toat the
back of the sngle faces toward the shore end of the landing bay
to increase traction.

b, Ribands are noti necessary whers the coess of standard
Bailey bridge are covered with diagonal 3" treadway nailed in place.

i. Blope of landing bays snhould not exceed 1' in 20°',
nowever, slopes in excess of this up to 1' in 10' are satisfactory
where traction 18 increagsed by use of small angle irons petween
diagonal treadway of oridge.

J. Permanent maintenance crews should be taken from con-
struction personnel who are familiar with the bridge.

E. A minimum of one tug boat upstream and onme downstreanm
ghould remain at oridge site available 10 maintenance orew.

LY
Tﬁ@’g/
JOEN 7. O'NEILL,
Colonel, Corps of Bngineers,
Commanding.
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