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ARMY SERVICE FORCES
THE ENGINEER BOARD
FORT BELVOIR, VIRGINIA

FiLEMo. 400,1 (MRS 261)

Subject: Transmittal of Engineer Board Report 900, Methods of Fassing
Vehicles Over Areas Similar in Character to Rice Paddy Fields

To: Chief of Engineers, U. S. Army
Attention: Equipment Development Branch
Engineering and Development Division

1. Transmitted herewith is Engineer Board "Report 900, Methods of
Passing Vehicles Over Areas Similar in Character to Rice Paddy Fields,”
dated 2 Janusry 1945, which has been considered by the members of the Board.

2, This report covers an investigation of methods of passing both
treck-laying and pneumatic-tired vehicles over terrain similar in character
to rice paddies. Tests with and without road expedients were made at the
Yuma Test Branch in specially prepared mud areas, some of which had been
planted with rice and hemp.

3. From these and previous tests it is concluded in the report that
expedient roadways across areas simulating rice paddies are not required for
track-laying vehicles unless traffic is confined to repeated passages in
the same track; but that they are raquired for pneumatic-tired vehicles ex-
cept in specially favorable conditions, under which low-pressure-tired
vehicles may negotiate the paddies without expedients. FPierced plark land-
ing mat placed on a two-plank longitudinal trackway, with a 6 x 6-inch curb,
is the most satisfactory expedient for use under the conditions tested.
Pierced plank landing mat with 6-inch curb placed on prefabricated bitumi-
nous surfacing with sealed join:s, or on two or more layers of untreated
burlap, can be used only on mud of stiff consistency.

4. Thne tests covered by this report have been limited to the use of
standard iypes of material that might be expected to be reasonably avail-
able in the theaters, and also to soil conditions prevalent in only one
locality. A complete solution to the problem would involve a comprehen-
sive investigatior in various localities wiih different soil conditions,
similar to different conditions that might occur in rice paddy terrein in
the theaters, and with additional materials and equipment. Such an exten-
sive investigation, which would yequire considerable time, probably a
minimum of six months, bas not been understood to be included in the scope
of the present directive, and, in the absence of further airections, no
further work on this investigation is contemplated.

5 The Engineer Board concurs in tbhe conclusions contained in the
subject report, and in the recommendations that:

a. The information contained in the report be transmitted to

the theatsrs concerned.
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b, It be determined whether a military requirement exists for a
further, more-comprehensive investigation of this problem.

For the Board:

Lo L) 7. S

John W. N, Schulz,
Brigadier General, U. S. Army
President

e

1 Ircl. (4in dup)
Rerort as above
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Submitted to
THE ENGINEER BOAXD
{ Fort Belwoir, Virginia
and/or
The Chisf of Engineers
Ue S. Army

T Weshington, D. C.

FOR OFFICIAL ACTICN

by
]

* £ Elmer k. Ward
Senior Engloneer (Civil)
7 A Military Kosds Branch

This dcoument ocontains information affecting the
national defense of the United States within ths meaning
of the Esplonage Ast, 50 U. S. C., 31 and 32, as amended.

ts transmission or the revelation of its contenta ir any
nanner to an wnsuthorized person is prohibited by law.
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MET 10DS OF PASSING VEHICLES CYER AREAS < - .
STWIILIR I CHRARACTER 1T0.RICE PADDY PIELDS- :
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I. SCOPE

1, Seopes This repors oéveu:tho investi gati@n of methods
¢l pedsing voEToln and treck-laying vehioles (inoluding tanks)
+ver terraln similer in character te thai emcountered in rice

paddy Tields. ‘

II. AUTRORITY

2,  Authority. The authority for this investigation is ocon-
tained in a 13t Indorsement from the Chief of Engineers to the Engie
neer Board, dated 19 September 1944, file CE (400,112 Jungle Warfare
14 Sept 1944) SPENE (3106098, Subjeeu: Investigation of the Means
of Passing Trapsport Aoross Terrsin of Charaoter Similar to that of
the Rioce Paddy Field, (Work Order No, DGN 3913). A copy of this
correspondence is inocluded in Appendix A.

111, PREVIOUS INVESTIGATION

. 8. Previous Investigation. There has been no previous in-
vestigation of this nature me related tc rioce paddy areas; how-
ever, the Engineer Board has oonducted tests with regard to -the
passage of meumatio tired vehiecles over areas of low leed bearing
saturated soils.and with regard to the passage of trackelaying
prime movers over swamp terrain. The results of these tests are
csontained in Engineer Board Report 825, Summary keport on Road Ex-

edients, dated 7 June 1944, and in Repert 895, Low Speed Traotors
as Prime uovers for Field Artillery in .Tmih Terruin, dated 11
December 1944, .

. IV, PRESENT INVESTIGATIN

4. Statuc Report. A letter report covering the statis of
tests to date, in acoordance with the directive mw:tioned in Para-
graph 2, was forwarded to the Chief of Engineers sa 14 Cotober 1944,
This information {s included in the present repert.

5+ : Plan of Testa. The tests coversd by this report were
conduoted By the Engineer Board Yuma Test Branch at Yuma, Aricons.

s vl-
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The plan oslled for ths off Ot tests Mloeded areas with vary-

ing depths of water and in ™aoded aress . _,%ntaly subsequent to
draining by the breaching of undary dikef; Fout*test areas wers
constructed adjacent to and porallel with an existing irrigation

canal (see Fig. 1 for a gensral view of the areas), Each ares oon-
tained dikes varying in height from ‘ess then ene foot to three feet,
with a water depth from three to nine inches, to simulate rice paddies.
The mud cauveed by flooding the areas ranged in depth from 12 to 36
izchees The soil on the test sections ie of the silty type, and e

mechanical analysis showed 70 peroent Passing a 0. 200 sieve, and 26

peroent to be of particle size less then five mierons’ (0.005m), The
Liquid Limit was'21; Plastis Limit, 15; Plesticity Index, 6, The
test areas are listed os followss : .

8. One srea 100 by 300 feet prepared for immediste use
for "go < no go" tests, L

b, Twe areas 90 by 210 feet sach, one planted with rice
and the other planted with hemp, for later use, p

6. One area 100 by 300 feet, with four plots separated
by dikes two feet high by three feet wide, for use in testing road-
way expedients.

6. Terts Witheut the Aid of edients. Preliminary "go -
no go" tests were condusted In The unplanted area, which was flooded
to a depth o thres or four inches. The mud was of such consistency
thet a man would sink from six te eight inches. The depth of the mud
inoreased as traffic Progressed, The vehioles tested and the results
are as follows;

8, 1/4-Ton Truck (Empty) . This truck, equipped with
special 8.00-13 tires for added flotation, ocould rnot negotiate the
&rea even at emergenocy inflation,

b, Four-Ton, 6x6 Truck (Losded). This truck, wquipped
with special 14,00-20, 12-ply single tires for mdded [lotntion at
emergenoy infletions, made six tripe through the ares. It was unable
to pase over the ¢ikes, hewever, because of the lack of axle housing
olesrance, The samne truck with chains was able to negotiate the
area and raise the fraut wheels over the three-foot dike, [leok of
¢learsnce rather than mobility pravented further forward action,

(see Fig, 2.)

S+ light Tank (16~Ton). This tank made 13 tripe through
the area bafore becoming immobilized baowuse of lack of clearance
and insuffiolent traction, The tenk rested in 36 inches of nud and
muter, and was wnable to olimb the dike due teo loss of trastion.
(see Fig. 3.)

de  Medium Tank (35-Ten), (Fig, 4.) Thie task eperated
In two feot o mud und water on the first ¢rip ard in 28 inches af'ter

@he . .. +lln,




FIG. . GENERAL YIEw OF THE TEST AREA CONSTRUCTED TO
SIMULATE RICE PADDY FIELDS.

FIG. 2. ™GO - NO GO" TEST. A Y-tun 6 x 6 truck
equippcd with speci ! 14.00-20 tires at emergency
inflation pressures on initial trip.

3




FIG. 3. LIGHT TANK TRAVELING THROUGH THE TEST AREA
ON INITIAL TRIP,

FIG. 4. REAR VIEw OF MEDIUM TANK PASSIKG THROUGH THE
TEST AREA ON THE TWENTIETH TRIP. It becase immobilized
after the thirty-fifth trip.

-5




the ¢ighth trip. It besame imobilized- in. 60;inches of mud and
water op the thirtyfifth trip, due to loss of traotion. The tank
pagyed over the dike on the second attempt. (See Fig. 4:)

7, Deok Balk,

. &« Treadwavs from Duck Balk, . -Deck balk treadways from
compenents of the Floating Aridge, M4, were omstruoted over the
flooded waplanted area. Two tracks, each.6 balk in width, were
laid on.removable gmwales resting in the muds Not all the balk
were pinned to the gwmwales because of ths diffioculty encountered
in inserting the pins, owing te the mud, Curbs were improvised
with 6 x &-inoh timberg held in plase by side rall clamps. The
olamps for the inside rails were inverted tv provide clearance for
1/4-ten truoks. Traffio foroed the gunwales into th- mud, end the
wnpinned dalk floated out df position after 8 vehiole trips. This
installation was omsidered unsatisfaotory. Figs. 5 and 6 whow the
deck balk before and after test, & s B .. .

bs Full Trask Readway frem Deck Belk., A colid deck of
16 dalk was ¢enstruoted in a flooded arew with the outside balk ard
the sixth balk from each aige‘pimut te the gunwales. The gumwales
were plaved on § x 12<inch timbers te Fedude bending, It was found
extremely diffioult to make the pin connestion in the mud; sinoe it
wae necessary te work under the balk where & hammer ocould not be
used to drive the pin when reelistance W& enoowntered. Fige 7 showe
the s0lid deck, 15 balk wide., The oontinued mevement ef the dalk,
as traffic progressed, oaused the pins tw work free, eausing sub-
sequent additicisl rosdway fallure., Traffic was discontinued after
879 trips, due te the roadway eonditions. The vehiole trips are

‘recorded as follows,

Vehiele No. of Trips

- 1/4«ten trusk ' ' .35
1/2-ton truck ' . 83
1g-ton truok ' ' 149
ef-ten truock . ) 12
Zfwten truok and bolster trailer T2

4 4-ton truck . ’ : e 128
S«ton truok. ' * 122
ﬁ-ton truck i 3

‘Light tenk T ’ 108
Guws moter carriege, K18 ' 1351
Medium tanis 7

T Total trips L3
¢ Tauk not available during moat of test.
8. Pieroed Plank Landing Mat ‘Without tallateral katerial,

A section of Teroed plank isnding mAt J20 feet long was Jald in
s flodded area without any collaters)l materisl below. The

Ve




follewing wheeled vehicle traffic was passed over this vrocdny.

Vehicle B No, of Triga
1/4-ton 4x4 truck : 10°
1/2-ton 4x4 truek S 22
l1g-ton 4x4 truek y 172

ton - 6x6 truok : . 445
4-ton 6x6 truck . ‘ w116
G~ten 6x6 trusk 3 ] 66

Total Number of Trips k{1

At the ocnclﬁsion of the tn.l‘.ﬂc tests, the rosdway had subsided
in the mud to such sn extent that the 1/4-ten truck could not Pass
over it without flooding the engine.-

9, Pierced Plank Landing Mat on Pror-brigltod Bituminous
Surfaoing (PBS)e

a. Lepped Joints of PBS thsealed,

(1) In the wmplanted aree, & section ¢f pierced
plank landing mat one plan) wide without ourbs was constructed
on one layer of prefabriocated bituminous surfecing (PBS) in 3
te € inches of water. The surips of PBS were ltpped approxi-
mately 6 inocheas, with the Joints wmsealed., A total of 271
vehicle passages wore mede cver the seotion before the plank
besame entangled in the tank tracks., Failure was caused by
the bayonet hooks straightening ovt, allowing a section of
plank to beceme disconnected and eventually toc become en-
tangled in the tenk track., The plank had not become deformed
suffiociently to impede traffic at this steges; hnowever, they
were considered unfit for reuse. It was noted that outer
strips of PBS tended to float from under the planks as traffle

progressed. Approximately 30 perceant of the FBS was still
suitable fwr further use.

(2) In the area planted with hemp, a section ocon-
sisting of plerced plank lending mat (one plank wide) with
6 x €-inoh timder ourb was construeted en twe luyers of FBS.
The unsealod joints were lapped in swech & manner that the mud
was not forced thresugh. 7Traffic was started immediately follow-
ins the draining off of the water, and was discentirued after
151 trips becauss the truck diflerentials were becoming en~
tangled ir the plank. The sparse growth af hemp #ffered no
noticeable resistance to the settlement of the roadway in the

mud,

b.  Lapped Joints of FBS Sealed.

(1) In the ares planted with rice, = seclion was
conatructed with pierced plack landing mat (one plank wide)

-8l -




FIG. 5. DECK BALK FROM FLOATING BRIDGE, My, (UNPINNED
TO GUNWALES). With 6 x 6-inch curb clamped in position,
prior to testing.

¥

Wt

FIG. 6. DECK BALK FROM FLOATING BRIDGE, M4, (UNPINNED
T0 GUNWALES), AFTER 6 TRIPS OF THE CONYOY. The balk
in the foreground are floating.

9.
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FIG. 7. ROADWAY OF DECK BALK FROM FLOATING BRIDGE,
M4, AFTER 271 TRIPS. The outside row and the sixth
row from each edge are pinned to the gunwales,




,placed on r;g.e"lgyerw_!_’ag with jeints 1spped 13 inches, end,
© 'yealed bhEore-placingy: ?q';éﬁ'ydnraéinéh'ttmbe;-f'bux‘b[ Wil \ ired

iR plade. §i§”§hgmo}.tfemékqui.'§t- the planke ,Traffic was begin

| subyeghiant to drpining. and yﬂs"discgnj;ii}upq~afte-r,_ll’ls:paqa:-m"

A “gbgb,'s,_é_f;,'ﬁqmﬂ;léi-iifeé;;yghig‘lqs,_,i}tx'mugh the -rosdwayswas in
“ good donditlon. ' The spar: . growth of rige afforded no dis~’

¢

?';qgrn‘i?;qlfq.i@ to flotatien of the planks,. . . '

if

q h
v 3 .

ct T (2) I the jnplantod ares; & seotion of pieroed’
plenk lending mit (l$-plank-wide) without ourd was placéd on
ene layer of "PBS with sesaled Jeints. The 5-foot seotions of
.plank were. alternated to avoid heving all short ‘seotions on
one side of the roadway, Traffic was begm subsequent to
draining and vas discontinued over this gection after 879
rips beoauss i E_ fsst sastione of vlank begen to work
. loese and impede yraffic. See Fig. 8 for s general view ot :
the test section -after 100 vehicle tripss Figs 9 shows the
same -section after 877 trips. :
{3) 1In the arsa planted with hemp, 8 seotion was
construoted using pierced plank (one plenk wide) with curb
placed on two layers of PBS with sealed joints. This seotion
was. plassd es ean artension to the roedway desoribed in pera-

BY O
el
-t

graph 9a(2), sbove. Iraffic was begun subsequent to draining
~,;nd‘waa,disgont.1nuod after 131 trips beoause the truck diffe-
rentials were beooming entangled in the planke '

(4) | In the area planted with hemp. & seotion using
plerced plenk landing mat placed longitudinally two plank
wide in the trackway was oonstrusted on oneé layer of FBS with
sealed jeints, Plank were then laid orosswise over the longi- -
tudinsl plank to form the roadway. A 6 x 6-inch curb was wired
into piace ab the extreme edges of the trackway: This section
was placed as an extension to the roadway desoribed in pare~
graph 9b(2), sbove. rraffio was disoontinued after 131 vehi-
€T toips Biaausaithe truck differentisls were beooming en~
tangled in the plank. Fig. 10 shows the oondivion of 43
plank at the oonolusion of the test.

10, Pierosd Plank Landing Nat on Burlap (Untreated). Seotione
of pi‘orood‘pImE Yere 1ald over whe Iloo wplanted ares on buriap:

(Hessimn) of one, twa, sand ‘four layars (Figs. 1) and 12). It was
feund that the single layer was e little value, end tended to float
from under the plank s well as to shred. 1nto small pleces wder
the 'pumping asotion of the plank. The twe end feur layers of burlap,
respsotively, gave good results, although the tendsucy of the bure-
lep to flost from heneath the plank was still prevalent. It was .
noced that the plank on the four layers of burlep wes less deformed
at the end of 780 vehicle passages (no tanks wers used) thea with
two lavers, and also that the subsidence was legs in the mud. Tha

- ggotions were in goed oondition at the and of the 760 trips.

-13-
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11. Pierced Plank en Longitudinel Plsnk Treckway, A& seovion
was constructed by plecing longitudinally in each trackway pierced
plank landing mat (two plenks wide) on top'of whick plank was
placed orosswise. (Fig. 13.) A 6 x 6<inoh surb was wired in place
at the extreme edge of the roadway. Thiz combdination’ performed as
well as any section tested using pirc .-ced plank. This section w:«
drained immediately before traffic was started and reflooded and
drained at the end of 877 vehicle trips in order to produce more
severe corditions, A total of 1178 vehicle trips were made over
this section before traffic was discontinued. The roadway was
still in good condition and would have amccommodated ctnsiderably s
more traffic. Fig. 14 shows the conditiom of this section after
800 vehiocle trips. :

12, Steel Treadways., Steel tréudways were used in a rlooded
test section. Pinned singly, they formed a solid trackway over the
mud, which settled only slightly under traffice. The treadways had
te be laid by meghanisal meens due o their weight. In this in-
stence the regular 6~ton 6x6 bridge erecting truck equipped with
hydraulic hoist was used, laying the sections and backing over
them as the canstruction progressed.

13./Tnck Leying Vehicles. The "go - no go" tests of the
track layirg venicles canducted in undrained areas {a l5-ton ligat
tenk, a 35~-ton medium tank, & motor gun carriage, i~18, snd e D-7
tractor were used) indicated that these vehicles were capable of
negotiating the mud without the ald of roadway expedients. Tests
conduoted by the Engineer Board with orawler tractoer prime movers
in swemp areas reveal that track extensions mnde from cek wood are
satisfactory for effecting passage over such srees. These compre-
hensive tests are the subject of Engineer Board Repert 895, low
Speed Tractors as Prime Movers for Field Artillery In Jungle Terrain,
ﬁnm&mm

Chief of Engineers.

14, Summary of Results. The results of tosts conducted to
date are summarized as follows:

a. Deck balk from the Floating Bridgs, M4, constructed
in a s0li? roadway 15 balk wide with the outside balk and the sixth
balk from each side pinned to the gunwales, perfcrmed the best of R
the expedients tested. .With all balk pinned to the guwales, this
tvre of roadway would aocommodate extended traffic. This type of
roadway, however, is considered impracticeble beciuse of the diffi-
culty of pinning the balk to the gunwales, becausy of the nubage of
the material involved, and because of the need of using all available
balik in floating bridges.

b.  Plerced plank landing mat without collateral material
or ourb accommodated 760 vehiole trips before traffic was discontinued.

w]%e
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FIG. 8. ROADWAY OF PIERCED PLANK LANDING MAT AFTER
100 TRIPS. Foreground: Section on longitudinal plank
in trackway; Center: [0-foot width roadway on PBS;
Background: 15-foot width roadway on PBS.

FIG. 9. ROADWAY OF PIERCED PLANK LANDING MAT ONX PBS
AFTER 877 TRIPS. Note position of the 5-foot lengths
of plank. Foreground: 15-foot width section; Center:
The 10-foot width on P3S; Background: Longitudinal
plank in trackway,

-15.
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FIG. 10. EFFECTS OF UNEQUAL SETTLEMENT OF THE ROADWAY.
Settlement is caused by confining the mud under the
center. The truck differential housing is dragging on
the pierced plank.

-17-
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FIG. 11, LAYING PIERCED PLANK LANDING MAT ON UN-
TREATED BURLAP.

FIG. 12. PIERCED PLANK LANDING MAT ON BURLAP.
Showing outside strip washed from under t'e plank
by traffic action.

<19-
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FIG. 13, PIERCED PLANK LANDING MAT PLACED ON
LONGITUDINAL PLANK (2 PLANK WIDE) IN THE TRACKWAY.
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FIG. 14. PIERCED PLANK-LAHDIHG MAT PLACED ON
LONGITUDINAL PLANK (2 PLANK WIDE) IN THE TRACKWAY.
Condition after 800 vehicle~trips.
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T o+ Plerved plank lindﬁ,ngﬁﬁt ot PBS with €tne joints.
. unsealed mooommodated 271 vehiole tripe befofe traffic was-dis-.
Lo Gofitinueds A considersble amownt of mud was foreod up through
“€he"joints of the PBS. " . ' i T - SRR e
e d, Plerced plank I .ding mat on.PBS with. sealed: jeints-
‘#cy’cmddated"ll’lﬂ velicls trips befere traffio wes discontinued.-

« . ' 'g,. Plerced plank landing mat on sne layer:of burlap’

 (untreated) gave unsatisfactery results beoause of the inability

i of the burlap to restrain the mud and its inabiiity to.withstend
the pumping aotion.of the plank. = R TAL 4l ' s

s * f.« Plerced plank landing mat with two or mere leyers
of birlap (untreated) without ourd ‘woosmmodated 760 vehlole trips
befere traffic was discontinued. Fople

L

g« Plerced plank lending mat over longltudinal plank
(two planks wide) in eagh traokway, with ourb, acoemmodated the
largest number of vehiole trips of the plank roadweys tested., At
the end of 1178 vehicle trips the roadway was in good condition.
] However, in the test area planted with hemp the same con;bino.tian
plus a layer of PBS acoommodated only 131 vehiols trips..

he ‘Steel__tretdmyn pinned singly formed a solid traok-
way oVer the mud, whioh settled only slightly. Thie type of ex-
pedient is too heavy te be handled by hand. 1

' i, The treck-laying vehloles, oonsisting of & 16-ten
_light tank, a 35-ten medium tank, s motor gw oarriage, M-18, and
s D-7 tractor, made rupeated trips thicugh the test area without

the ald of roadway expedients. o

L

I LR f’neﬁm&tio—tired wehioles, even though .equipped with
speolal tires for udded flotatlon, were uapable' of making only a
limited numbsr of trips through the areas.

] k. Expedient rosdways gave more satisfactery perfermance
when the dikes were treached, allowing the water to. drein off. The
1' drivers of the vehioles were able te follow the roadway more easily,
€ and the expedients beoame gtable more rapldly because of the surface
dryipg and compaction whioh took plece wder the sotion of traffie.
f & t ia .
V. DISCUSSICN

16. Seil Conditions. The test sectiens were prepared near
Yuma, Arizons, in an area where soil conditiens wors ocopeldered
eimiler in chersoter to those found ip some rioe paddy reglonss
Informatien on rice paddy soils, obtained from publighed liters-
ture ‘ani 'from personnel with experience in such looalities, indicated




—~

a wite varisnce of soil characteristiss. In some localities a layer
of impervious -soll or "hardvan".iuv prevalent immediately below thé
tilled yone; in other regions the wnstable goll may extend for several
feet below the surface. Obviously, with such varying ccrditions, en
expedient readway which would be adequate in ons ares might be un-
satisfactory in another. A thoroug: reconnaissance of the terrain
involved to establish the soll characteristics and depth to "hardpen',

Af present, should precede the selection of the type of somstruction

to be used with the roadway expedients that are readily available.

gﬂ

16, Surface Drainsge. Too much ‘emphasis cannot be placed on
the need for surface drainages In-rice paddy terrain, it would
largely consist of breaching dikes to permit the drainage of excese
water. This oculd be acoomplished by d methods, by demolitions, Y
or meohanically by means of a bulldozer-equipped crawler tractor
without wooden track extensions. Breaching of the dikes shoula be
performed &8 far in advance of actual operations &5 conditions will
permit, in order to allow the water to drain. Sihwuld favorable
weather oonditions prevail, the need for expedient roadways would
be reduced, and their constructitnm,whers required, would be gresatly
faciliteted, :

17, "Go « no go" Tests. These tests were conducted toc ascer~
tain relative mobility of the wvarious vehinles (inoluding tanks) of
a Nivision train through a. area similar ¢+ that found in rice
paddy fields. It was foamd that the pneumatic-tired vehicles, eveu
though equipped with special tires at emergenoy inflation pressures
for greater flotation, oculd not negotiate the area in many instances.
It was definitely established that such vehicles would require road-
way expedients over such areas to assure positivs passage. The
track-laying vehicles, inciuding light and medium tanks, were capable
of making repeated trips through the area unti{l the trackway became
toc deep for body clearances. It is likely the movement of this
type traffic would not have to be concentrited in any single road-
way, and, therefore, oould be expected to euccessfully pass over
most rice paddy areas encountered.

. 18, Rigld Type Roadway Expedients.

a. Deck Balk. A roadway composed of the deok balk used
in the Floating Bridge, M~4, is oupable of eocommodating extended
traffic when properly constructed., The balk should extend cver the *
mt‘._re rosdway, at least 15 balk wide, and all balk should be pinned
to the gunwales, Additional bearing support sheuld be provided for
the gunwales te prevent bending. While sush 3 roedway is adeguste, Y
it is oonsidersd impracticable because of the oubage of meteriel
necessary to acocommodave the lengths of r .adways involved snd
besause of the excessive difficulty of pinning the bulk te the
ginweles, and especislly because this type expedient is not aveil-
able in the theaters at the preseat time.

b.  Steel Treadway. This type of rosdway is capabla of
accomnodating extensive traffic, end might be ccnsidersd for very
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short iengths"oﬁ road Over ‘impsssible aress. - The treadways shoald
be f:z-ima}?oi't«i enid pladéd Ditoiposition by use-of the regular -
ton, 6x6 brldgé lebecting tetoks The truck, should beck over the
treadway as the unloading and laying progresses, . Thia type of
roedway expedient is oonsldered impresoticable because of the
woighu and ' subége ‘involved, an’ beoause of the faet that it oan-

'nct be" lsid by h.nnd nethodl. oo N i ,-; a1 TP 3
?'19;., Piorcod Plank Ltndini Beliate tt 2 s _
A A Pierocd Plank Land‘mg Mst o Longitudinal ‘Plank.

Traokway. It {s belleved that pieroed plemk laid over longitudinel
plank (two plank wide) in eaoh trackway affords for 811 the conditions
%o be encountered es good a roadway expedient as iz readily aveilable
in the theater. A wooden curb npproximntaly 6 inches by 6 lnches
should be wired in place &t the extreme ends of"the plsnk. The owrd
8erves 88 a guide to traffic ir keeping it on the rosdway, and at the
saié iime prevents mud which-has been forced laterally from below
from coming ‘baok on-the 'roadway. Alvhaugh the mud is foroed wp

‘through the tubulation in the plmk, causing & ulippory oondition,
. the ro;dny settlies mitomly wnder traffio, and thus eliminates

excessive deformity to the center: of ‘the mats The tests showed
that for mud of thin oonsistenoy better results were obtained in
this manner than by emtrapping the mud by an impervious layer of
.oolldateral material below the planks All surfpce water and mud of
“this type should be removed by normal drainage pracedure. )

b. Plerced Plank Lnndmg Met Laid on Pre!‘;bricated
Bituninous Surfsoing (PB3) or Untreated Burlsp.

(1) Prefebricated Bituminous Su-facing.

(a) Mud of Stiff Consistenoy. Pleroed plank
landing mat on PBS performed sstigfaotorily on stiff oon-
sigtenoy mud that 2id not tend te flow ‘Taterally from
below the rosdway.  The PBS piovided sdded fletation to
the plank and kept the mud from being foroed through the
tubuletions. For this applioatien the joints of the PBS
should be sealed-to prevent the mud from being foroed
through. Sealing the joints should be acoomplished’
prior to use by laying the materisl on firm grownd,

 epplying solvént-te the adjecent .layers, snd rolling

“'aftyr the asphalt hes beoome soften2d. Rolls of FBS of
the required:width and of such. length that.they can be
handled oconveniently ocan thus be stoeipiled ready for use.

“(b) Mud of Thin Cepsistescy. The use of PBS
umder plask in mud of thip oconsistenoy was not satisfaotory
for extended traffic, The mud wes Lrapped under the center
ef the roadway and forced from wnder the trackway at both
ends of the plank. As & result, the center of the roadway
did not sudbside as repidly as the trackway. ceusing a ridge
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to develap in the center to such an extent that traffic
was impeded. It wes definitely proven that mud of thin
sonsistency should not be confined wader the center of
the roedway. | i "

(2) Untreated Burlen, Two or mere layers of un-
treated burlap under pisrced piank are neeessary, in order to
achievs beneficial results on mud of stiff consistency., 1Its
use in mud of thin oonsistency.is of little value, since the
mud is readily forced up through the material. The flexing
and pumping aetion of the plank wnder traffic readily shreds o
the burlap to piecel. and dlsc tends to force the cutaide
strips from wunder the plank,

20. Test Limitaticns. The inveatigat an and tests covered ¥
by this report have been limited mainly to items of material thet
might reasonably be ava: lable in the theaters. Cognizenoe must be
taken alsc of the faot tlat tests were confined to only one vicinity,
in which certain scil conditicns prevailed. While it is believed
that the test conditieons were made sufficiently severe to segure re-
sults that would reasonably be expected in other locelities, diffe-
rent terrain and different scil conditions might require a different
sclution to the problem. This answer could be obtainsd only by com-
prehensive investigation in varicus lcoalities where widely different
soil conditions similar to those ooccurring in rice paddy terrain
prevail, and perhaps with the use of different materials and equip~
ment. Such en extensive investigation would involve a considerable
time, and is not wunderstocd to de included in the scope of the pre-
sent directive,

VI. CONCLUSIONS

21, cConclusions, On &e bdasis of previcus tests covered by
Engineer Board Report 825, Summary Report on Road Expedients, end
on recent tests conducted at Yuma, Arizona, it is concluced thats

a, Expedient roadways across areas simulating rice
paddies are not required for track-laying vohicles where traffic
is not aecessarily confined tc repeated passages in the same trask,

t. In general, expedient rcadways are required for ¢
pneunatio-tired vehicles for orcseing areas simulating rice paddies,
although in specially faversble conditions, low-pressure-tired
vehicles may negotiate thess paddies withcut expedients. ¢

c. The following combination of expediest rcadways,
listed in order of preference, are most satisfactory for use in
orossing suoh areas:

() For use in all types of muly Plerced plank
landing ma¢ placed oo a longitudinal trsckway of plank (two

~26-




planks wide} with a 6 x 6-inch curb.

(2) For use only on mud of & stiff consistency: Pierced
plank landing mat with 6-inch curb placed on PBS with sealed joints,
or on two or more leyers of untreated burlap,

d. If a more comprehensive solution to the problem involved
is desired, s full development study covering a minimum time of six
months would be required.

VII, RECOMMENDATIONS
22. Recommendations. It is recommended that:

e. The information coptained in this report be transmitted
to the theaters concerned.,

b. It be determined whether a militery requircment exists
for a further, more-comprehensive investigation of this problem,

Submitted Ry:

Ghooin W, Fef)

Elmer V. “ard
senior “nrineer (Civil)
““ilitary Toads Tranch.

\)th4nq)b }14>«J,Q\$£k\\
Vernon G.Could

Mafor, Corps of ngincers
Chief, 'ilitary ouds Franch

Forwarded t:r:

(el 0l

1. RRver,
olonel, Corps of Inpineers,
Oirector, tlechnical 'ivirieni:y.



APPENDIX A

AUTLZRITY
Item Page
. First Indorsement from the Chief of Englueers 32

to the Engineer Board, Dated 19 September 1944,
Subjest: 1Investigaticn of the Means of Peassing
« Transport Across Terrain of Charaoter Similar
] to that of the Rice Paddy Field. (Work Order
No. DGN 3513}
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o 451.94/141.(8) - (14 Sep 1944) - 14 September 1944
: GNRQT~4/98208 ;
. 4001 Gms 261), | % ppPtr o U Sy

. 4: It is reguested that a high priority be assigned the tests

o

S AIMY'GRDUND FORCES '~ ' o5 M,
-::J\':.‘ PR 7 i b Army War College iy o4t ,
Bk Washington, D. C. e )

=0y
it

Subjest: Investigation of the Means of Pasaing Transpert Aeross
Terrain of Charaoter Similar to that of the Rioce Il'addy
Field

—

CTor. .. Coﬁmnx{ding General, Army Servioce Forces.{Attentien:
i .. .Chief .of Engineers, New War Department Building, b
A Wllhington, D. C.)

1. . It s requested that a testing area be set up at the
Bridge Branch, Engineer Board, Imperial Dam, Arizone, for ths
purpose of investigating methods of passing wheeled end track.
laying vehioles (iroluding tanks) over comparatively long dratances
of terrain similar in charascter to the terrsin nermally encountered *

_in rice paddy fields.

2. It is requested that teats be conduoted botn upon flooded
fields and upon fields immediately subsequent to draining by the
breaching of boundary dikes.

3. It is further requested that material and equipment used
te offeot the passage be held to an ahsolute minimum,

B il @ B

.- and report made in part by 15 October 1544,
- For the CQMANDING GENERAL: . ‘
/s/
R. A. MIREDITH:

Ltd Col.,, A- Go Dn
Asst, GCround Adj. Gen.

wS)le
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CE(400.112)Juwngle Warfare Subjeoct: Investigation of the
14 Sept 44) SPENE Means of Passing Trang=-
Gk 106098 e port Aorose Terrain of
* Charaoter Similar to that
of the Rioe Paddy Field.
, (Work Grder No. DGN -3913.)
lst Ind. gt sl

ASF, 0ffice, Chief of Engineers, WASHINGTON 25, D. C., 19 September 1944.

Tos |, The, Pr.esidgnt, The Bngineer Board, FORT BELVOIR, VIRGINIA

1. Refsrence is msaie to basic communication; inolosed oopies
of messages, dated 6 and 7 Septemher 1944 from Lt. Col, Hill of this
offioe to Chief of Engineers; oopy of message, deted 8 September 1944,
from this cffice to Engineer Board, Imperial Dam; oopy of memorandum
from this office to Military Supply, dated 9 September 1944; and to
telephone oonversation batween Colonel Sykes of this office and
Colonel Matteson of the Engineer Board on 7 September 1944, in which
the Engineer Board was direoted to prepare a test site at Imperial
Dam, California. :

2, In confirmation of the above telephone conversation, and
in acocordance with the desires of Headquarters, Army Ground Foroes,
the Ingineer Board is requested to proceed with tests as outlined
in basio communication, special attention being given to ths dead-
line of 15 Ootober 1944.

By order of the Chief of Fngineers:

. /s/
WILLIAs J. NEW,
Lt. Col,, Corps of Bngineers,
Chief, Equipment Levelopment Branch,
Engineering and Development Division
4 Inclss
Incl. 1 ~ Copy of message fm Col.
Hill, dtd 6 Sept 44.
Incl. 2 - Copy of message fm Col.
Hill, dtd 7 Sept 44,
Incl. 3 ~ Copy of messege to Engr.
Bd. Imperddl Dam, dtd 8 Sept 44.
Inol. 4 - Copy of memo to Military
Supply, dtd 9 Sept 44.
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OCE WA 500 GA S

ENGR BD IMP DAM CALIF 6 SEPT 4¢ 22152

ooa

70 CHIEF OF.ENGRS ENGR DEVELOP'"N¥ DIV WA DC

AGP EOINER DESIRES EXPEDITE TESTS OF EXPEDIENTS 70 CROSS INUNDATED
AREAS. DESIRES TO TEST PIERCED PLANK ovm‘nnssm AND 70 TEST USE
OF 35 DECK BALK. ALSO DESIRES 70 T5ST PERFOH.ANCE OF TRACTORS AND
TANKS WITH AND WITHOUT EXPEDIENTS AND WIHKKX WITH NORMAL TRACKS.
HOWARD CAN READILY PREPARE SILT CLAY AREA FOR SUCH TESTS AND PERFOR
TESTS WITHOUT TNTERFERENCE WITH BRIDGE TESTS. REQUEST HOWARD BE
AUTHORIZED 70 PROCEED WITH PREPARATION TEST SITE PENDING REQUEST
FROL AGIXX AGF WHICH HOLVER WILL ISSUE ON 11 SEPT. SUGGEST OUR
PROPLE TALK T0 (XXX DOCTOR LI AND HIS ASSOCIATES AND CQNSITER WHAT
WORK IN ADDITION 70 ABOVE CAN BE DONE AT SLOW SPEED TRACTOR TEST
ARE, COL WITTZRS HAS NADE ARRANGBYENTS FOR HESSIAN AND PLANK AND

IS WAITING SHIPPING INSTRUCTIUNS.

COL HILL

END PLS ACK DiP

END WLH

- «383-
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ENGR BD IMP DAW CALIF 7 SEPT 44 22352

TO ~ CHIEF OF ENGRS MNGR CXX DEVELORNENT DIV WA bDC

REQUIRE SUFFICIENT PIERCEb PLANK FOR ROADWAY 400 FT. BY 20 FT.

PLUS TEN PERCENT SPARES. REQUIKE TWELVE THOUSAND SQ. FT. OF

ASPHALT D:FREGNATED HESSIAN AND TWELVE THOUSAND SQ. FT. OF
UNTREATED HESSIAN. ABOVE FOR TZSTS ON PASSAGE,OF INUNDATED
AREAS. ' ‘

COL. HILL

VD PLS ACK ES

END MJ

%




et 5

8 &pm’b' er 1944,
CE (8 Sept 44). SPENE

OCE, ENGINEERING & DEVELC“ANT EQUIP. DEV. CON. EQUIP. SPENE

21ST & VIRGINIA AVENUE, N. W., WASHINGTON 25, D. C.

ENGINEER BOARD IMPERIAL DAM

ENGINEER STATION

YA, ARIZONA ;
ATTN: COL, BILL i

WIILIA. J. NEW,
LT. COL., CORPS OF ENGINEERS
CHIEF, EQUIRMENT DEVELOFMENT BRANCEH
ENGINEERING AND DEVELOPMENT DIVISION.

ENGINEEK BOARD AUTHORIZED TO FROCEED WITH PREPARATION OF TEST
SITE STOP COLCNEL MATTESON RBQUESTS HE BE FURNISHED INFORMATION
O QUANTITIES OF HESSIAN CQMkA PIERCED PLANK AND OTHER MATERIALS

REQUIRED END 665 SPENE

REYBOLD
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(UNPUBL ISHED CARD) RESTRICTED

ATI 121 177 (U.S. MILITARY ORGANIZATIONS
REQUEST COPIES FROM CADO.OTHERS
ROUTE REQUESTS” TO CADO THRU OFF ICE,
CHIEF OF ENGINEERS)

CORPS OF ENGINEERS, ENGINEER BOARD, FORT BELVOIR, VA.
{REPORT 900)

METHODS OF PASSING VEHICLES OVER AREAS SIMILAR IN
CHARACTER TO RICE PADDY FIELDS — AND' APPENDIX A

WARD, ELMER M. 2 JAN45. 35PP PHOTOS

ROADS — CONSTURCTION CIViIL ENGINEERING (53)
VEHICLES = TRACTiON DEVICES TRANSPORTATION ENGINEERING(3)
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