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REEIN RIVER SWINGING BRIDGES :

SECTION I + FGREWCRD

Germorsheim «
Loopoldshafen

Prior to assuming rosponsibility, the 1402 Engincor Combat Battalion train-
od on the bridges with tho 109th Engincer Battalion for sevoral wieekse Respon- °
sibility for the bridges was assumed on 15 Junc 19524 =

The Bruhl bridge was constructed in 1951 by a Gorman firm on a eontract
basise Afbor the bridze had boon tricd soverel times for cffcctivensss, tho |
othor two bridgos woro conctructed on the samo patborn by o Corman firmo

In hpril 1953, cnobhor bridpe was consbructed at Rhoinhauson (MV 615598)
by o German Firm, This bridge was of o Wareon Truss typo of congtruction, tho
other thrdo boing Bi v Bridedse It isia groat doal hoavicr, roquires moro pon-
tons, and has groater draft w.an the othér bridgos.

In April 1984, tho nowly conspructod Warron Truss bridgo at Rhoinhauson wag
moved upsiroam o Gormovrshoin, and AR fomorshoim bridge was moved dovmstroam
to Rhoinhausone Primarily, tth\%&t@:"s_ d6/pocausc of difforoncos in tho
river profile at tho two sitoslh | n type, bridge, with its greator draft,
was oasior b swing ot Germorshoim whi s wtorldoar the batks was of & groat—
or dopthe %) ¢ <

In 1955, pivot pilos wore installéd ofi#ho sitos oxcopt Gormershoim,.
Tho piles wore constructod and instolldl f-Gorman f£irm, pursuant %o instruct—
ions from Soventh Mmy. The piles at Gormorsheim wero started but had to bo
vithdresm whon it was roalizod that bthe placing of the pilc in betwoen the olose-
Ty spacod pomtons groatily limited tho ability to manuover the bridge so as to
cope with oithor high or low water. The @ermcrsheim pilos woro finally iastalled
in January 1966, <

A gauge was painted on each of the piles aftor thoy had been installede The
groduations worc in foob with tho zoro (0) being tht olovation at which tho cons-
crotoe ramp mokos a sharp angle of descent, Those gaurses worc rosurvoyed in Jane
uary 1956 and rovoalod thot the pivot piles had not sunk in the loasts

It has beon dotormined after nearly four ycars of cxperionce that there are
o groot many faotors that diroetly affect the eperation of tho bridgose. When
the wator lovel and other factors are favorable, very rapid closing times can bo
pbbainods Tho roeorded record timpss: 1956 oros
: R CERMG =
Bruhl 10 migue's
3

i )’ se&n)ﬁéﬁl
ds Q

Rhe inhauson 15 @uﬁea

Gormershoim 7%111:&05
Loopoldshafon 17 minutos

If tho water lovel did not ﬁlwtuato, and if it worc not for river ice, thore
would bo no real problom in attaining theso record closure specds on overy occa=
sione A 4 . . i

Howover, this has not beon the casc, Within nine days in Fobruary 1956, the
troops hed to cope with.ico that threatoned to froczo the river solid, and with
betk low wator ond high wotor conditionse
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The bridge commonders have learnod that cortain precoutions must Wo taken

as tho vator 1cvel fluctuotos, and that corbain mothods must bo ubtilizod in
swinging tho bridgos at the varying wator levolse

Thorofore, It has beon édcided to rocord :all of this oxporicnco to facili-
$oto the work of futurc replacoment porsemncl or units that may bo confronted
with similigr probloms.

SECTION II - GENERAL CH/RACTERISTICS OF THE YREA & OF THE RHEIN RIVER

1, Gonoral Do;c“rﬂ:iam .

e  Curront: 'I’ho nornal v*loclty of the eurrent betv
Maomhoim is approximrisis 2.5 moborstpor socoad, This is high
othor scotions of the ri,ure At Worms, tho volocity is 1,0 meters per second;
ot Gornshoim, 1,14 notors per scconds and ot Kaub, 149 motors por socond

be iHdthe
Sito Wiet Gop (foct) Bank Gop (foct)
Karlsruho 800 900
Ioopoidshafon 600 650
s i 700 750
Rhoinshoist 600 720
Rhoinhausen 660 765
Spoyer 660, 750
Brihl 660 720
Rhinau y 600 750 .
Momhein . 750 ) 840

Cs Banks: Thabanks ot alllargc citios and o good portion of the
Banks botwoon citics are brickods The' ohamnol ofithe rivor varios ot difforent
timos of the yoor, making somo drodging nccessary,

de Torrain: The Rhein River valley from Karlsruhe to Mannhein is
obout 20 miles widoe Tho valloy betwoen tho two cities is veory flat and most
of it is undor cultivations The uncultivated part. is cithor too wot or covercd
by woodge : 1
0¢ Roodss Tho nein roads running north a nd south on the cast bank
aro Route 36 and the Autobahne Routo'36 between Eanrlsruhe and lionnhoin: is A20F,
Jubobahn botwoon Karlsruhe and Mamhein is £28F, . Tho main road rur'lin" north
and south on wost baunk is Reute 9¢ Reutc 9 betwoon Karlsrpho and iannhein is
A20F e et y Wi

Re¢  Toothor Conditions

e, Tomporsture and Freoipitation

LEGENDS Nombh  ¥axt (5@wJ fonthly  Daily
Max = Daily moan Jan 38 (129 240 135
temp degrees Fo * Feb [ 1.7, iz
Min - Deily mean Mn 50 35 263 11
temp degrees Fo
Lipr 58 4 o
Monthly - Honthly z L 20 s .
mean preeipitation | toy 67 48 2.4 111
Daily - Average June 73 54 3ol 5 =L
days/month with : g s
pmipitntlon | July 7B BT Badihee. ) 135
L dug, 74 56 340 14
Sept 5367 51 246 12
X oot Nl TRs 43 2.5 13
Nov. ! a6 36 241 13

Dec 40 31 243 RO
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The sunrise and sunsct times for Karlsruhe may'be considered ae-

curate to within plus 12 minutes for thoso parts of the areas which arc furthest

For most of the arca this data is accurate to within plus §

from Karlsrube.
minutos.
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3e High and low wator roadings over past rccorded years at Moxau guage
(Earlsruho):

10 Yoer -10 Yoar 10 Yoar T 7 7
| VI il i i i |
1 * t i
Guage Cms . g 9 ! i
} ov 285148 1550 July: 882 {ilar 213
! 949 ! 1817 11853
N | Banls Bonks
Width I 236 250 oyor= over= ! 232
‘metors)} £lmm flom
{Channel | | i i
Depth I 3080 | 6498 | 2,981461 . |845 1 8e97 1§ 2428
motors) | i | i
Bocimum | r i {
elocity | 165 | 2468 | | 1.48{2406 2,94 | 3.01 1,18
§i/Scc I : i !

* « Donotos dato of last occurence
X = Approximatc
ALW = Annual Lov

‘bor - the lowest wator reading thet is most probeblo
in any given yoors
Ten Yoor LW - Ton Yoor Low Wator - lowest low wator roading that is most pro-
bable to oceur in eny ton year period,
Ten Yeor MW - Ton Yoor Moan Water - moan wator readi t probable to occur in

Ton Yoar HW = Ton Yoor High Witorst: hlgncs‘t ocr reading thet is probable to
eestry in dwyitbon je“r poriod,
iiakor - highest hi w@lor roading rocerdeds

otor = lowast Tow,etor #8nding recordeds

HHW - Highost Hi
LLW ~ Lowost Lo

4o _Leo Conditions:

Upstroan of lMannhoinm

Dato. Rivor Frozen Dato or Frozen
1899~1900 e« No Data - 1918-1929 -~ Wo Data
1900-1901 = Yo Data 1929-1930 - 2 Focb to 13 Fsb

23 Tob to 28 Tob
1901-1902 ~ 16 Fob 6 20 Fob-
®  1930-1933 - No Daba

1602-1903 - 9 Doo ta 13 Do

: 1933-1934 - 23 Jan to 30 Jon
1903-1904 - No Data ' 15 Doc to 20 Dee
1904-1905 ~ 1 Jon to 5¢dan 1654-1946 - Yo Data

1905=1906 - & JenGo-5 Jam 194651047 -
16 Jud'to 17 Jam o

Doc to 23 Dec
Jan to 9 Jan
dJon to & Feb

PO )
WS

1906-1%07 =~ No Daba
1907+1908 =~ 23 Jan to 28 Jan

1908-1909 = 6 Jan to 6 Jan
v 13 Jan to 16 Jan

1909-1910 - 1 Jan to 3 Jan
28 Jan to 20 Jan

1910~1917 =~ No Data

1917-1918 ~ 29 Jan to 31 Jon
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5¢ Local Conditionst v
@s Rivor Traffic - Tho Rhine is 1100 Kms long, flewing frem Switzor-
Jand to the North Soas The river is mavigeblo as far south as Basel, 850 Kns
from its moubh, althotgh large passenger.ships seldom ply upstroan of Mannhoim,
~,nbuz'y9 mch work Jds, beon don8 o improve shipping on the river
hannoi, end bytbitsbilm ofth’e’fapids in the chammecl, Parts of
ng pA nes along the RRind very groptly in sizo, deponding upon
twork and industrids of thela®ta, The Fwplve largest ports of tho
Rhino systom are listed belc-4dn tormsiofstomago Handlod in 19503

Strasst

ourg

Duc o the '1i: od fundd avhIvanle fo o ot X
lorgo scalo plans ovo prosontlyteontmpbated Wir fun. building of new diles alo.g
tho Rhinoc,- Nemmeliy probCehionesstis arc berpe by the localitiecs along
tho Rhino with somo from tho Fodopali€ovornmelbsy Maintenaneo of existing
flood protootion works is waddr the jupiediebion offioonl Gorman wator offigorse.
Much constructicn has beon dofic on tho Rhisg thefpast to straighten its form-
or meandoring course; howovor, no stch work is ploxmod further to improve ite
Drodging is carricd out under tho jurisdiction of local wabor agoncicse

be Floating bridges betwoen. Karlsruhe and Mannhoim

| 5 0,0F
: I +] OVEREEAD | TRATFIC
NAUE | - ROINT | ‘IYPE LENGTH |CLEARANCE | LANES |.CLASS |REM/RKS
Floating Ronp 65| Flonting
Loopoldshafon| $70,5 | Pomton 800 | Unlimited| 1 Ton Brg! Bailey
! Bridge looT Excollond
i - Cond itioj
Floating Ranp 65T Gorman
Mormorshoin i 383 Ponton 800 Unlirdted| L Bridge | Bridge
Bridgo 100T Excollond
S Conditiof
. Floabing| '« | Ramp 657 Floating
Rhoizhausen 395 Ponton 800 Unlirdtog! 1 Bridgo |Bailoy
{ Bridgo 100T Excollony
i Conditi
| i
Floating : Romp 65T Floatin
Bruhl , 08,5 | Pomton  |800 Unlirdtod| 1 Bridgo |Beiloy 9
: Bridgo : loor Ixcellont
i . Condition
5
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SECTION IIL - NORLAL 'ER CONDITIONS

le Genorals

Hormal wator at cach ‘of tho Battalion sito is as indicatod belows Tho
roadings given arc in fcob are takon from tho pivot piles at orch ¢f the
bridgose Normal witor conditions ang:Phogd sator lovels that oceur most froguente
1y and, in genoral, roquiro vory £ow adjustmontsy

As the wmbor, 1 Shninges, bobwoon © hose linits, tho ongle of tho
ramp changes on all tho £65. In somo Casos. ity be nocessury to sand bog
or crib the approach to rodu€o) the  xgld oi‘ tuc ramp. in order to incroage tho
volume- of traffic th~-h can bo c'\rrud.

a

Tho barks, oxcopt at Bruhl, arc far cnough eway from tho pivot ponton
to allow cagy awinging of tho lowost roading indicated belowe For Lover water
conditions, additional preeautions erc oxplainod in SECTION IV,

Limiting roadings for "normal

Lovor Highor
Ieopoldshafon 3 =5, 2
Gornorshoin -8 -3
Rhoinhausen -9 -5
Bruhl -13 -

2. Effoct of normal wator on bridgos.
ae Loopoldshafon: 4y (%

Betwoon the lirdbing rcnﬂm_gs of #B.foct to =2 i‘uc'b, no " ad justnent
of the lengbth of the bridpe iEynocosserye Tho longth romains 800 i‘not, and the
sTot murbors ronnin tho sanolfor swinming APivet pils beotweoen # 8 and 5 10 on
eoch sidc). MAny fina 1 adjdStment necCsSgty den besindo by talding the long sce=
tion or the stub into the strosm, This #djustiiont mey bo madc on the'stub when
the wator road:mﬁ is cbove -4 by turning tho ono milo (power unit) on this stub
in the d“‘ct of travel dogiroed and reloasing or tightoning tho winch cabloe
bolow =4 foot, vory Limited adjustuont is possible on tho stub
if it is nocessary to move taverd the ghcz‘o due o thoe oxtromoly shallow vabor
on the east sideo

Bocauso of the shallaw wator on the cast sido, the stub rust bo
swung inbto tho stroan ab o roading of — fect (faken st tho wost pile), Normal
closing time is 20 ninutes. B

be Gormershcin

Botwoon tho limits of -3 fect and -8 foct the bridge length re
moins 847 foot 10 inchcse Tho bridge is secoured vith the pivot pilc botweon slot
numbers 1 and 3 and swung in slot numbors 23 and 25, No changes in slob numbors
oaro caused by varictions in wate#, lovel botwooasthoso limits, Tho pilc here is
relativoly far from shore and &hb wabor 1§ docp/so ncithor sidc is swung inbo
tho stroan ot "nornel wator" ‘end noither'side is woloved from tho pivot pile be=
twoon these limitse -

Vhen the bridge is swung, ad’jas’bnwu st bo made beeauso of the
cloging guidos boing dosigned to fit liko o door into tho frame and tho long sido
swings fastost (soc diagram)s Bocause of this the bridgd must bo swumg to 90°
with o gap left between tho sections, and pulled togothor, after romovel of all
pile pins, with the dicsol poweroed closing winchds, Hormnl closing time is 15
ninutose

Pomtenl on
_ Piag 2 Bride
e o 6% closing guldos (G””"heiwwwﬂsarmygermany com
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Limiting pile roadings ot this sito for normal wator arc =5 to =9
foots Botwoon thogo rcacings the lengbh of the bridge remains unchanged ot 800
foot, and no adjustnonts of tho bridge on the pilo arc nccossarys For' swinging
during normel wator tho pile is placud botwoon slob nuibers 11'and 9 on oach
sidos This joaves o 30 inch gap vhich is takon up by the closing winches, Nor=—
mal closwure during norrel ‘l:d:vr is 156 minutose

do  Bruhl: s

10l vinbor o Bruhl is'considertd to bo from -8 to -11 foot on
tho pilos woen those 1imidn tho bridec longthlronnins 800 foot. At =0 foot
6 inchos tho onstorn bridgdsysoction st be teldnloff tho pilc «nd at -11 foot
the ‘bridge 1must be tekon off the wost sido pile.

Botweon tho cbavo lovols, vhon on tho piles, the bridge is placod
s0 thot the pile is bebwoon mubers 7 and 9 slots on tho wost ond mabers 5 and
¥ on tho oasb, Adjustmonts nocossery are mede with o dozor on coch ond of tho
bridgo whon off the pilc and with closing winchcs whon on the pile, Normal tiio
for closing is 15 rinwtos if on tho piles 50 minutes if off the pilce

SECTION IV - LOW TTER COLDITIONS

1. Low wnbor eonditions proveil whon the pile readings arc os followst
os Loopoldshafon. =6 .and lower
be Gormorshoin -8 ond lover
es Rhoinhausen -9 cnd lover
de Bruhl -13 ond lover

% wabor mny ocour anybifideoff fifo;yoor on tho Rhire River, howover,
during th\, poriod from Scptombar: th.rou@h Loy (lvﬁs Janunry) low wetor is most
la.kcJ:y' to occur,

3s = Effcct of 10"' 1 tef) on the Brided s).tos-

ae  Loopoldshofams

(1) Ecst sidos
(2) The stub ond s swung out into tho stroan during norml
water of ~4, As water goos lower it is allowed Bo ground in placoe

(b) Thon the stub is sung, tho pilo pins arc placed in
slots numbor 8 and 104 2

(2) ‘lost sidos

(a) Tt is romoved: from tho pivot pile whon tho wator roachus
a lovel of =7,

(b) love bridgesBtubjjelenr of pilc, pull upstroan and
sband off polos v kocp bridge fron Crowdings ek s

(©)  yorme1 sving \ﬂth uso ofspivot cable, Use DT to pucl
bridge stub off whon grounded,

(d) Tho only effoct tho jv ieg have during low wmtor is to
slow the current whon icc is prosont iver and o it difficult to keop
icc clear of tho gtub, Tho ‘oxistonco of the jottics makos it nocossary to swing
the stub daily during low wator to preclude grounding on tho jotbiose

(3) HNorml ewing tinc is from .30 minutos to 1 hour or morcs
be Gorrorshoims
(1) EBast sidos
(c) During low water, usc slots 25 to 25 whon 83 f
usablec wator is availoblo., If not :‘milr'.l’zlc, adjust pilc rack slot to 3321;%
wator figurce & g

, Www.usarmygermany.com
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2) West Sides

(a) The bridge stub can always be left on the pile until
just before the swing if less than 63! of usable waber is aveilsble,

(b) If removed from pile, secure the same as Lecpoldshafons

(o) If stub ds off pildJswing the samo as Leopoldshafens
(a) Due to-complieated comegtions, it has nover beem 1
practical to remove auy portion of the bridse on o¥ther side to swing during

periods of low waber, Y
(¢) Tormal swing tidiewissfrom 30 minubos to 1 hour,

cs Rhoimheusens ¢.
(1) ‘East sides 4

(a) The stub end is swung out into the sbroam when a pile
roading of =10 cocurs., If waber combinues to ge lovor it is allowed to ground

in places
(b) Vhon the stub is swung: two additional 5/4" safoty

eables are plased upstreamand one safety ceble dowmstroam.

{c) Vhen the stub cnd is swung the pile pins are place in
slots nurber 1 and 3 or 2 and 4,

(a) Thon a wator, kevei of ~11' is reachod, 10! of the
bridge stub is romovede

(2) Tost aid

(a) It i romoved frdunthe pifes pile when the water reach-
o8 o lovel of -11c5%, 2 i
(b) If romoved from pile scoure the seme as Loopoldshafen.

() If stub is off pilc, swing bho semo as ab Logpoldshafon.

(d) Then the yater level roachos =12,87, removo 10t of
the bridgo.

(o) Normal swing time is from 30 mimtbos to 1 hour or moros
ds Bruhls
(1) East side: 5

(a) The stub ond is removed frem the pivot pile during
normal water d&nd is swung in the same manner &8 the Leopoldshafon west stub
. whon it is off the pilee ) 3

() From 48' wAd Bullow, diffioulty is encountered with the
lending bays dragging on hc eonorete TAMDS, Théybridge must bo kept away from
‘the banks with stand off piles’or dozerses - v

{2y “Wost side: ; I

(2) Tho stub is romoved from the pivot pile during normal
wabor,,

(b) Thon removed from pile securc the samo as at Leopold-

shafen,

(c) Thon stub is off p'no, swing the same as et Loppold-
shafen i

(d) When waber roaches a lovel of =157, reumove 301 of tho
bridgos

= () Normal mng time is fram 30 minubos to 1 hour or mOrca

WWw.usarmygermany.com
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b (£) From -15! and below, difficulty is ensountered with
the landing bays draggzing on the conorete rempss The bridge must be kept
awey from the banks with stand off piles cr dozers.
SBCTION V = HIGH WATER CONDITION,
1, High water condition is defined as followss
as Leopoldshafen = pile-rendisgfof minus two feet to plus one foobs
be Germorshoim.=-pile reading of minus four fect to zoros
€ RKisivhouseft ‘p.i.lu reudi;ngs' of mimiis four foot to zaro
de Brull - pile recding of minus cight foet to zoro.

2 Effect ox high wobter conditions on operstion of bridges.

ae  Loopoldshafon

(33

() Lorgth of bridge including flocting bay and landing bays
is 800 foet, Bridge cun Lo operated from the pivot gy Pileg should be
betweon pin holes rieven and nine for btoth sections for any high water condit-
ion as defined in “.a otove,

(2) e higr woter condition offers no groat obstaoles to the
swinging operations Tobal time for & swing should be approximatoly twonty
mdnubes e

(3) High wator reguirgssthe use of eribbing and twenty foot
ramp scotions for smooth opprogeh.$e-and/exit, fron the bridges Tho landing
Pays can not be safcly lowspe@ibole# the horfzomtal, theroforc, the base platos
must be oribbed up high cngugh fox EHe bonring(platos on tho landing bays to
rost in o horizontal position. Therufers, a tworby foot r: scotion is used,
80 the approach angle willlbe desirables \(Soc drawirg)

be Gormershcims

(1) Iongth of bridgo, vhich ineluding floating soction and
romp. scobions, is 847 focts Bridgo can bo oporatod from the pivot pilos, piles
should be betwoon pin holos twonty-throo and twenty-five for both seetions for
any high wator condition as dofinod cboveo,

(2) Tho high water condition is idoal for swinging. Total
time for a mwing is approximately ten minubos,

ce Rhoirhauscne.

(1) Longth of bridgo inoluding floating bay and landing bays,
is 800 foot, Bridgo can be oporated from the pivot pilese The pilos should bo
‘botwoon pin holes nine and cleven for both sostions for any high wotor condit=-
ion os dofinod abovos A

(2) Tho highirator eomdition 0£fGrs no grest obstaclos to the
‘Tgmging oporations Yotel timo for swng shouldbe approximaboly twonby min-
0Se &
(3) For wgter levels of, minus, two-foot to zoro, oribbing under
‘tho bago plates and twonty foot ramps should bo useds (Seo draft for Loopold=
shafion 5
de Bruhl,

(1) Longth of bridge ineIuding floating bay ond landing bays,
is 800 feets Bridgo can be operated from tho pivet piles, Wost pile should
bo botwoon pin holcs nino and oloven, and oast pilo botweon pin holes sovon and
nino for any high water.condition as defined in 1d above,

(2) Excopt for weory high water, the high woter condition is
ideol for thc swinging operation, Total time for a swing should bo approximato-
1y fiftoon minutos, .
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(3) For the woter levols of minus two foct to zoroy ono of two
things should bo accomplishod to create smooth appronches and cxits to tho
bridgo,. First, cribbing undor tho basc platos and twonty foot remps oan'be
used as stated for Loopoldshafon in Scotion V, paragraph 2a (3)s Sccond, o
twanty foot soction could bo added to the conter of tho bridge to ailow the
breo plotos to sot down ot 1ho top. of [Bho, coneroto ramps (zoro viater lovel
mark), If the sccond mothod isusddy thepile sottings must bo moved to allow
for the added twonty foet vhen thobridgo joias the ccabors

SECTION VI - Flood Conditious
1, Flood conditions ot oach sitovare.dofined as follows:
as Loopoldshafon - pile rooding in oxeoss of plus onc foobs
be Gormorshoim.=- pile roading in oxcoss of zoro,
6o Rhinchouson = pilc roading in c;(ccss of zoros
> do  DLruhl - pilo roading in oxccss of z0r0.

Qs Maxou - guogo roeding in cxocss of 590 am will flesd Loopold-
shafons ki
2, Floods aro most likoly to ocour during tho months of Jamury and
July, Although flooding has ocourcd at lecst onco during onch of tho othor
months aocording to oxisting rocordse -During the winbor months, wnscnsoncbly
warm woathor aftor a cold spoll will-eausc tho river to risc rapidly. Rises
os ropid as 6' ovornight have becmirecorded nt some sitoss

3,  Vhon tho rivor ig at high g@‘bor ond ‘$Here is dengor of a flood, tho
following procedurc is rosommendeds

as Bridgo site.NCO koopsparent. unit-notificd on rivor eonditions

at all timos, 4
A1 oquipmont that oan not bo ovcouatod is oubled dovm. (Latrino

o
ot Rhinchouson is cabled to o frco)

o A priority of ovacuation is osbablishod ot ench sitc and is
followedo If thoro is much oguipmont. et mny given sito, this priority should

be arrangod so thab ovacuation oceurs as wetor lovols begin to reach oquipmonte

d. The bridge itsclf should be utilized to tho moximum for storage
of cgquipmort during f£lood stagoe

4, Adminigtrative Procoduros.

2e Site should be manncd by cnough mon to insurc two shifts on a
24 hour oyolc if nccessary,

be Initiallyy housos and.shacks/ built ot all of the sitos wero do-
signod and built high cnough so that tho wator would ovorflow tho baek diko bo-
foro it ontored the housoss uring the flood 6f-Janmuary 1955, this proved truc
at oll sitos oxcept Bruhly/whoro the Rouse, proved to be approximately 2! lowor
than the roar dike and, comsoquently, cauldinot be, used to quartor troops. Tho
moss houso at this sitc was built high onough o bo uscds During tho Jamuary
1955 flood, a squad tont wns pitohed in tho owsskirts of Bruhl and o erow work-
od from it, Tho Gasthous Formhous was usod to billot the mon thet worked on
tho French shorec, At all othor sitos, tho houscs and moss shacks woro operat-
ional during tho enbirc poriodes

os  Extra DUKW's should bo assorblod at oach sito for safoty work
and also for aiding tho local Gormon population,

« A 27! or 19! powor boat is vory offcctive for rapid orossing ot
tho rivor whoen it is ot flood stagos . (Current is sbout 10 - 11 foob por sco)

10
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5, Holding Bridgo in Rivor

ce As oll sitcs now havo pivot piles, the denger of o bridge
half flocting over the banks and becoming grounded if the river drops rapidly
ovor night is clmost nogligibloe

bo A bumpor piling at tho upstrosm ond of the bridgo, such as is
on the oast bank ot Hicinhouson, hagspmoven very sabisfoctory, Thoso pilcs
should bo drivon o oV.ry sitos

co Groat & ,mul’cy was ongountorod at Gormorshoim in tho Jamuory
1955 flood as this sitc wys thc only bridge without o pivobt pilo, Following
is o sumerizod account of the solutiox for holding that bridge in tho
chamelae

(1) Crow slopt on tho bridgs ob night ond took roadings
periodically durix c nigl

. &

(2) Thon the river started to drop, Bwo 27 foob power boats
(ono ot occh ond of tho'bridec) pushod it brck into the ch o 12 foot

polos wore uscd $0 coted tho bank ond held the bridge tho chamcl,
(3) Anohors wore tosted bub this mothod proved complotoly

usclosse =

6e Closing Ramps ot Flood Stage

A5 bridges orc on pivot piles, th.rc.would bo no dif  iculty in
elosing tho pridecs o ng thome . Aftor bridges aro closed, tho fol-
lowing methods could bo used £ gathing bmftic $o the bridec.

in $Ad-wotdrs/depth pofmith ing.

b, Building Cias 60 or M=4/bridzo’ oub, t0 tho simng bridgee At
somo sitos, this would mogn outbing & large moush:of $ros o olon
of vy for bridgese This 7o o bo done bofore river flooded and
would requiro o constdercble emounb b work,

Te After-Flood Proccdurcs:
Qe Chock 211 doadmen and, cablc clamps.

b.  Swvoy sito for"damigos ALL darmgo should bo roportod o
tho rosponsiblo R3U brosch as scon as possiblos

¢y Invontory oll bridge proporty and cquipmnt for logs or domngo.

Swmorys A sunrory of thosc poimbs £or £1:5d oporations.on tho
river is ~s follows:

ae Scourc bridge

be Scourc cquipmbnt ~tfhcsitc.

c. Koop the bridgo in tho chémnol.

11
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SECTION VII

COLD WEATHER OPERATION

1, Gonoral

Cold wouthor affocts thoroporgtins of the bridsc oquipmenb

but the offcct of the river icdhon'tht opcrapioncl status of the bridges
is tho morc important con on/the Rhein Rivor is con-
finod o £les ico (£locting®iec bloeks of varyihe dimonsions) thed will
flow frocly with the cuer cBpybut will locetsionzlly’solidify 0 ico joms
for the full width of tho Tiwer, Jawse o2 the rilabivoly ropid velocity
of tho Rhoin, sho.t ice (§81id froezifip "0f the ict on the surfaca) will not

sually occur oxcept on tho dotd erms of tho river and al the river cdgos
Durﬂ.l.e‘vnru.'mntyrs, little or no ico will sppenr. In tho iiddlle Rhoin
arce, temporaturcs of ~12°C (10°F), or colder, thnt 1-st for two or morc
doys, will couse £loo ico to froczo togethor and j This froczing condit-
ion is most likoly to occur during tho momths of Jaracry ond Fobrusry. As
ico forms, it plugs ur y of the tributarics of tho Rhein, Thorofore,
‘the Rhein's wabor lovel storbs dropping, usually \‘; o rapid pacce It is for
this ot son tly."t c lt‘ worthor ope: rerel oherscteristios sime
vber oper: Tho Oflcf.,‘b >f ¢old ‘thor on
bridge equi pment , tm ico charnctoristics ot osch bridgo site, and tho ico
romoval mothods uscd ob onch sita arc considerod seperctoely bol

2, Bridgo Equipmont -

Qe owor Winches, 15 bonf

Opercto, @880 iofflytunt i1 #15: ton
mtoly 32°F, 0 usunl-80 woight 931 hos £olbo
10 woight oile A

craturc is approxis
ngod to o lightor

cooBBary straif gHOUIEM Mot b0 put on the mwing ccbles
since thoy buoono more britile.

(3) If o part ng €10° > 60°) is atbomptod in order
to flush dovmstroenm tho ico botwoon the brideo pontons, thero is much oxtra pull
on tho swing cablos bocause of all tho jco which backs up bofore the flush-
ing ncbion startse The winch ccble is thon foreed ©5 rolonsc itsclf fastor
thon feasible, Bootuso of this the hond broke mey have to be used occasion-
allye 3 B

be Harinc Enginos (Mules)

(1) With caroful maintonanco, thesc units may bo startod yith
o minifum of trovble d ing cold wocthors Sce "Hinbs on Cold Wo-thor Opor-
ction of Bngino.r Equipront" published by tho Officc of tho Engincor, 7th
Arny Hondquartorse

(2) Tho froczifie) of tHEYencinesi4s causud by the int
pipes of the coeling systums.Being §00 short, thés draving slush noar tho
wober surfaco into tho wator punps, @rd freczing #he punps, Longor pipos
arc na.solutior sinec hoovyipiccos ofifidsbin: iceswrill br: thon off,

(3) 4 nodificd radistor systo
mont boing thot tho v
to lkoop tho tempora

vorks well; the only require-
tor in tho radiator barrols bo changod offon onough
ure of tho wator low,.

(4) If the propollors arc to be lot
thoy must bo rumning continuocusly to provent froczing,

ce DUKl's :
(1), Icy watoricauses thé DUKY propellers t5 froozc vhon
tekon out of the wntor, unless they aro lc,ft turning for soveral minutes
aftor tho DUKW comos from tho wator,

) WWw.usarmygermany.com




® ] *
WWW.usarmygermany.com

ey

2) They can opercto suocossfully in the river on safoty
or forry missions, whon tho ico flow is no morc than 30%, cnd whon tho
picccs of ico arc no morc then 3 inchos thiclks

(3) Icy DUKW approachos)hawe to bo sandod,
3+ Individual Bridgo Sites
ae Loopuldshafen
(1) Ecst bridge-half

(a) Thon the rivor be , ms to frovzo, the castorn side
“hough the wator may not as yot havo droppod to =4
his bridgc half is normally swung. This

1 freozo in wnd bocomo groundod
is chnractoristic vhon ico sterts
~half dcos not oxtond t0 far corsss the
c1f in any cortain

should bo svung, ©
foct, the low r
should be dono bocauso
in a sudden drop of tl
forming, As long as tho hri
stroam, thorc is nctually no necd to sob this bridze-h
pivot slot, boocuso the othor half can bo adju T
vory fron slot 8 to slot 124 The important thing isgt
bo placod oxactly on the bridge centerlire and of SO

it froczos in, it is difficult o movo. Uso oxbrs ocbles to keop the bridge
in tho correot positi.n vhile ico forms around it. Keup the cables clear of
the wator surfice, Zho ccblos will beck up flocting ico for o considorgblo

distanco.

(b) Effgobs' oL dGEnereozing upstroan, This causes no
1 off votse eTho bridgeshalf frofzas in placc, both upstroan
Thoro is npo.oxtra straincor the il the ico starbs
Woizht of PhEMAlP 1 ltedsico storts pushing
25 it beglne to movo-With-bho stroan curront,

roslly dotrino
ond dovmstro:
molting, Thon
ageinst tho bri

(¢) The bost rothod discovercd for ice romoval ot this
sita was tho uso of on air-driven gpades A chomcl about throe feot wide
should bo startod, cnd tho ico Bhon'ghould bo chipped off picee by picce
~nd scnt dovmstroon, Thore is no currcnt to carry sway icc blwm up by cx=

plosivos.

(@) Ico flow boh-visr because of the curront is fairly
jor bonds i the rivor at this
os from the shoroline that

ovon all the way ccross sineo thore arc n
pointe Howovor, thore arc some man-medo ‘jo
produce cortain wndcrinbor curromts.

(2) Wost bridgo-half

(o) This side ig.best cloarcd of ic: by cxplasivese

(b) Tho jeG,bctwecn tho/pintons should bo removed from
botween at loast 30% of the pontons, ©spoéciclly. om the dovmstrocn sido, It
is bost t> got rid of all 189 bobwoln A6 pontMssbocrusc if the bridgzo has
to bo swung to 90° much icdbncks upstreafs puttingibronondous woeight and
prossurc on the bridgo cnd siwing cablose. Thohice fwst havo sonc chemcls to
flush throughe Tho critical ond is the dovmstroan ond of this bridzc-half,
48 it swings toward 90°, tho mojority of the ico £1oo is collcotod butwoon
tho shoro ond the dovmstroanm ond of the bridgo=hclfe Thereforu, the dco
botwoon those lust £o1 pomtons cnd botwoon: the pivot piling and the shore
should bo clearad oute

(¢) Tho dropoing wotor lovel should bo wbchod, ovon
during the night, so that the bridge doos not bocore God while the icc
holds it in onc placos

WWW.usarmygermany.com
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(1) Ecst bridge-half
(2) Sinco this bridso-half is too long &
ithout blodking tho chammel, it prush [stay parallel to tho shorc lino as tho
smtor dropse Ihis is 2o hindzéndo-ginco oho/pivot pilos arc so for from

shorc, 3
2 '

(v) Theypivot Pile 43, sufffesontly for from shore that
noither bridgs-half would Fave to bo Téioved, froitho pivot pilc to provont
grounding, Only during cxXtromoly low ©akor, which h-s a s ucourcd in 1955
or 1956, would thoy have o bo rmoved from tho pivot pilus

(c) The bost rothod of ice roi.
tho uso of cxplosives. Many of the rosulting ico ch
out toward midstronm, viore thoro is somo current.

ot this sitc was
had to bo polod

(2) MWost bridgo~half

{a) The noverdat of floc ice astern sido is
vostorn sido thore is an ol abusront noar tho
chamol that or poculicr curronts, In gonorcl, tho curront is not
strong onough or cithor shorolinc betwoon tho brids halvos cnd the bonk
to effoct the flow of ice sig

straight, but on i

fioantly,
¢e  Rhoizhauson -
- (1) East bridgd=heo1%

(2) THeyoast ha 1f Ls gwung Shon the wabor drops to
a =10 foet. If, howovor, em ico £loow#hreabons B2 frovzo it bo tho benk
bofore the wator lovel is ‘B79l0} foot.4 tho bridse half should be swung 80°,
It should bo fixed the 85° lino with ab lonst throc oxtre s foty eablos;
two 3/4 inch ccblos upstroon, ond onc 5/4 inoh geblo dumstrocms Tho ico
pressurc wili force the bridge to the full 90°.

dverso cffocts of the,icc buildisg
hon the
nsbrocn
this bridso
1lity in

(b) Thorc arc ns
up upstroom, bocouse it u:xuelly i‘lu.,ne-‘ thrsu h Lh\. §05
ico doos oventunlly je
sidc counteracts it.
helf cre sitting
stoying on the c,..t»,rlinc.

tur lovol dr.)ps, 1 Ax-“
of the river te

(¢) The bost mothod of ico rusuval ot this sito is
o uso of donoliti ns,

\ (2) Wost brid-c-halfr=

(o) Thigybrildg6=half cuos™off tho pivet pilo ot =1145
fout. Uowover, if £100 iccsthroatoms, #t should be ruioved from tho piling
before tho wmbor gobs thot flow, and'bo noted upstréan £ r cnourh so thot it
could bo swung 90° if rvcossiry, ’

(b) ‘Becausc of tic ohar: cth*lf‘ucs of the flow of ico
on the bond of the river, it is bust £o keop 4
that cn 8 £5 10 foot chamel
banks As vith tho -thor bridge s::l:u“ icc must be kopt freo brt\.uun about
307% of tho pontons.

(c) To kesp this brid
end should be cabled o tho pivot pilinz, ~nd the upst:
from tho shore by moans of o holdoff polce

1 ond hnld J‘"
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(d) The bz footor to consider at this sito is tho
bond in tho river which throws most of the ico toward and bohind tho wost
bridge=helfe
de  Bruhl

(!
(1) East bridgo -helf

(2 ) g%n(y\ thc Qn,st bnuya-—h\ 3L would oxto weross th
c

river chonnel if sw 't dnitho s‘.f, DOS: as tho
wost bridgo-nalfe &5 thc hm 'bni"u 'bh._t 'hove bo s cboub tho
wost halvas of tho cthor tweiBailoy bn,dros at Lodp-ldsh-fon o Ehoinhiuson

apply horoe ‘

(b) Mo bost nothod of pros
ing up upstroonn is o :winbain g chomol bobwoun

tho ico from build~
he bridso anl the bankse

(o) The f£loe ice 'is fairly’c

211 the way aoross
tho rivor,

(2) Wost bridgo=hnlf

() Ls vith the onst tridgo-hclf, it is inporteut to
oithor move Off the pivot pile befare the ice fricczos the bridge thoro o
t0 keop that aroa frou crough 5f tho ico so Bhe¥ tho bridpo~helf could bo
ronovod from tho pivot pilo vwhonever the water dropped ©o the nccossary lovels

(b) It is cdviedlo) &y keop dco frod bobwoon shout 07
of the pontons, so thot if thoBrides worelstuns to 90, th rculd bo
rsom onough for tho ico floo b flugh hyoush inStend of joarsing upe

(c) & wigilanco'mustsde noinbained 24 hours o doy dur-
ing eritiocal poriods t3 surc tho srafor.docs not suddenly dr.p umoticod

undor the ico loay ving tho bridee groundedV

(2) The most succussful ico rusov-l sothod wos tho

uso of oxplosivoss :

4, Tco Ronovel Hothods
ae Domolibions

(1) Domolitions Wore by for the bost ice removal ncbhod used
ot eny of the bridse sitcse Tho chorpos very from & pound to 2 pounds, Tho
chergos should be plecod under the ico and tenpod woll 2 g
offoct of the oxplosivo, Tanping chorfies with sendbag
bo used; but the groatost offcotivoncss is not sbbeinod,
causc the ico o bo broken into lerze chumks.

5 4o 10 fo.t apert
reen tho pontons, or

(2) Ono helf pougd ‘charte's/sfINT pl-
woro found bose £.r blesting gyons uer tho bridro, bo
undor the r ¥ of tho bridgo, It &8 giod farferrcl
direction witl .)u* blasting the surrounddngsicc to{sinll picccse Totretol,
#=1 domolition blocks, splib.in helf 6.6qued o lipound chorze can bo pliced
10 o 30 foot apart, doponding on tho thiclecss of i:hv icos

\ (3) Beecuse of its cxplosive powor, tetratol is sugzostod
for cleari: r croas of iee that arc not dircetly next o the bridgca
ALl chargos csn be fired cloetrically or no.x-cluctnc“llv. Dot
ring and 1lino Ywnins were found ©3 bo thu bust =vloctric non DL P X
as iany charzos oould bo 1‘1r“ ot tho sano time, The chnr-os cvuld algo be
plocod undorwator ¢

y
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@) o
espoeially thet botyl,cl

nove dawmstroails
(a)”

props worc uscd on tho wost sid

nost difficult work is moving the blowm up ice,
the portons, cut into the owrront where it will

¢

:0 Lobpoldshafon the burronts crected by the mule
$0- move bro! icce

&8 fzchor pullod by o dozor wes usod

(v) &t (_J-,cmcrs};.ci
to nove icce

(c) Thr. br1<“o 8 Rnoinhousoh vias swung 45° to allow
woysbho ica.

tho currcnt to flush

(d) 4t Brunl s DUKW sms placed on #hie rivirward sido
of tho bridgo and tho wake from tho prop was used to push the icos

be  Saws

This is a uscblo m ut"l d but vory slowe Ono-mon saws
wore usod, but dao b b nness of the cub, tho mon could cut only snnll
picess of ico ot o end the ico chu_J:s had ¢ pushed out imuedintely

or tho cuts woull frooze solid age

Cu Pacunatic Tools
. Pnoumtiec. txls,, such as clay sp: ws or po \nxnnt brook:.
ors; ore also & vory slow moans of ico br stbor than
the moe bf thetsaw in thot o vidon @b goul ! bo o
im0 to push tho lo riny bofard Lb-rofraged , Tho use préwntic ools
wre found 0 bo vary danzoreugivhefitthe mon ‘hat to r the oubor odsge
of the iec, 5 di o ‘@)

de  Drop Homc¥

. The drop han or fron o 25 ton orang vms us
offoctivonusse whon the he: "
cablos boemnc cnbe. X
maldng it vory hord to push inbs the ourronb.
Loopoldshe. _fua_.

©e Jmchr Pullod By Dozor

4n aneh

or or weisht wos atbachod t ond of o ocable
and the other end wns ctinched to o bulldozer., The wei'fhtsd end wns dropped
through the ice ond the le. was then pulled, cutting the iee.’ Bectuse of
the narrowness of the cubt the ohunks hod to be i-mnedi*’cely pushed out to the
current, before they refroze. This method is very cumbersome and is good
only for ice less than 12 inches thick.

f.  Steam Jetbing
(1) Steen fetting mmsufound fobe o very slow, almost use-
less way of remoying the iee. FPregsure bebween 99-100 PSI wes used and
every time the stomn melted the’ icoy s bressurs-arould blow the molted ice
bo on alrendy cleared spotiwhere it would.rafredze, This wes trup for both
the ice found on the decks of the bridgo and that on tho waber,

(2) in ccetylons cutting torch was clso tried on the ice
ond for the sgmo ronsons stoted nbowo the rosult wos not satisfactory.

g Combustibly’ linterial

Five gollons of gnsoline Werc pourcd on the ice and ig- |
niteds The result was o very slight melting of the ice on top which refroze
a8 soon os the fire subsided., This-method was found unsafo for use near the
‘bridge bocause of the dangor of setting the bridge on fire,
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h, Hond exes

(1) Tho use of axes is n slow mothod, bub it is faster
than using sows. s

(senriV4g
(2) 4xes axsipobdefon, choriisg holes for placement of de-
molitionse = 7 R “m

ost problem with most of those iec
romovel mebhods s ng the brokgn-up ice out to the cwrrunt to bo ear-
ricd downstroam, Polos or long 2 x 4's can bo used for this purposes With
the poles, tho chunks of ice can be pushed and guided wntil tho ourremt will
toke thom with its ovn powor.

Jo  Bridge

(1) h ice can bo loosened and crushod by moving tho
bridge back ond forth o fow foot. The bridge can be pullod toward the shoro
with the swing winches and then pullpgd back townrd the conbor of the river
by tho mulese :

(2) 4n 2dditional or alternato mothod is o dozer pulling
the bridge-half toward the shore m‘.‘.;h 2 c"blc

(3) The bra.dge ©2 b, s'm:r- 45° o allov: the current to
flush through all of the 1og-whisk has been bx;okm up by any of the mothods
mentioned, ¥

,

B¢  Sumary

Although the best thing to do in ico operation is stdll o
matber for speculation, there are sdwe dofinito conclusions based on cx=
perioncce

(1) Mule modifications should-be put on as soon 28 tho
wator starts froezing.

(2) DUKW's onn b usod s long o8 tho £loo ico is not ovar
30% and not morc then 3 inches thick.

(3) Domolitions is the bost form of icc romovnl, Sufficiont
domolitions should be stored ct the bridge sitos, or should be readily
available, Pormission o bl-st on the Rhoin river should be givon at as
corly o time os possiblo, !

(4) Tho oil 4 ‘khe _pw,\/cr Atinthos ~nd mules should bo ohang=
od to virter woight oil asigoon o th. temporabure domnds

(5) Iostdad of b iptiGa, to tight the ice, it would be
botter to let tho bridge§“¥rocze 1n§ ,.pd b¥Egt thom out i they have
t0 be svung providiag Lhc wobor is Fisinge “Vhen tho woter lavel is ro-
coding the bridges must bu swung 5 sovorsl timos o day to provent the wator
from dropping out under tho ico cnd grounding tho bridze. This is tho
prim.ry dangers

A 17
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@ somron VIII - Maintenance. @
1. Suggestions for Daily and Weokly Maintenance of Flosting Bridge Sitess

8, (Close supervision by the NCO in charge of each site should be
employed to gain the ubtmost service from the 8595 Labor Service Personnel as=
signod to each site as mochanidse .This should be accomplished through daily
contact with the L§ NCO in charges Additional service and inspection can be
ebtained from the 964th Engr Co (Fif) ot Tomplkins Burraoks, Switzengen,

‘be  Daily maintenance should sbarb with step by stop inspection by
the NGOIC, however tho following is merely a.guide, experience ot vach site will
govern the best method for:proccdures

(1) Starbing at the banks,\check’all cables for fraving, sharp
bends and propor lubrication to insure free ‘movensnt,

(2) Clearsnce botwoen the river bank and pontons for proper
depth of water to irnsure that the ponton will be kopt afloats

(3) Check safeby lanberns for oxcess oarbon on the glass, prop-
erly trimed wicks and fuel for night operations‘and foggy wembhors

- (4) Check towor cablos and blacks for woar, insuring that the
remp oan be froely raised and lowercde-

(5) Cheok alignment of-.pontons to insure stability of spasors
at base of panelse b2

o 6): Replaee any tread showing oxcessive wear and weatherings
Ranove any protruding nailse -

(7) Check for &pot paimtingiond genoral tightening ef panol
braces. <
(8) Wookly.chock of swey bracing for goneral tightenings

(9) Ingure that all $odls arc removed from bridge during nen~
working hourse 2

(10) Genoral ohook of area for poliec and propor storago of gas=
pline and lubricantse

2¢ Nayy vrepulsion unitse

ce THofe oro e totol of 20-Navy "Mules" en'thc swinging bridgoss
6 ot Loopoldshofon, 4 ot Gofmorshcim, 6 at 'Rhoinhousen, ond 4 ot Bruhle These
ore Gonoral Motors products, dicsol fuoled, developingz 115 hp, The engines ro=-
quire constant maintonance to got poak performances

be The diesol fuel availablo in the thoator is of posr quality and
it is not uncommon to find a great doal of water in tho fusl, thus mking it a
danger spot in froezing woathor.

ce The unit#g cooling sysbom is composed of two .pumps, o frosh witer
intake stays within the unit and-roguiros pnti-fresze during tho cold season,
and e salt water inbako thab'although.., freo/eirculating, causes the pipos to
olog and tho rubber goskets are freguersly damaged during froczing weathors To
reduce this wbar and clogging, shiclds of éanvas on wood and metal frames wore
erocted around the units cnd in somo odses, o 55 gnllon drum, eut in half lengthe
wigso was omployed as a shield, howoverwthe lattoricaused overhoatings

d.  These wnits are scrviced primarily by the mechonies of tho 8595
Maintenanco Platoon for 1lst and 2nd echolon mintenance, 3drd cchelon maintony
ance is provided by tho 964th Fiold Mzintonanee Company which is also the sup=

port unit for replacoment parts. Roquisitions or made en a form 811, and ean
usuolly be dolivored on receipt of the 811,
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©s In tho ovent thut onc of the units is boyond ropair for lack of
parts, otce, it will be nccossary to exchange tho unit at tho 7th Army Bridgo
Parke A rocommonded mothed of romoval is to roquest o landing craft from the
Rhinc River Patrol (USK), locd a cranc at tho patrol basc to be ferried up-
stroame

£, At tho floating brideoisites thoro are throo typos of poworod
winchos, oll Gormal dioscl fygiody..The Woak'point on thoso wi
friction typo clulichos thatlmist be wepiaced ammallys
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