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~~~~~ \ F~W CO\( I~I’I’ IOt{ RO~\ I  ) ( ( ) \  S I R  I ( TIO~1 asp liat i- p last ic T llenul ) r .ilies to tu r in t h e  huuti ndat ion ta~ CF .

/, S . L I t , / ~ s(er .S u, / ~ and Paienit -u ts La bu ‘tutu ‘ri -\‘~ long as t h e  enclosed soil t em ains p r u tee ted l i i  nit  5¼ 1 1

i i i r l i s i uni . I t  wi l l  suppor t  m i l i t a r y  cargo vehic le t ra l t i c .  Fl its
St i l i ta is  roads r e qu i re  Ingl i - s t i e r i g i t i  t u o i n d , i t i o t u  u i l u c e s s . cal led membrane—enveloped soil la ~ er S1I~S I _)

~~~~~ mater ials to support the h eaVy t ads u t  supp l~ and t a L l i e d  e unst r uc i to t i  (11g. I). ray also he adapted to airlield
se li ieles . S l a te tua ls  conii ounils used b r  tins propose a re cuui is tr uc t ion .

~~~~~ 2ranu lar materials t iunt i  natural de posi t s . c rushed  rock , or. the S i t - S I  m a d  s\ st~~ii1 L n i i s i s t s  ul a suhii iade upon
ii sonic cases . stahili,ed in—p lace soils. In most I t ls l . I ILCS . ‘¼ hiIchI a bo umi datto n layer 01 co n ipac ted  sui i t  Lutii~t iO~ tCd
u, htaim on~ niate ria l and po ducing a foundation la~ e m uIsoI~ t iuuni nat u ra l suh~ra de s ui t or i u u ~ a l l \  as , u i l , i h b e  s u i t ! ) lies

~~~~~ conventional tec l intuj i tes i m u s u u k e  much work and hig h .~ u st  he I5¼eL’n lower and upper w ater proot ote nibranes s~hieii am e
muCS¼ conce pt of road e u , n s t r u c t i o m t  b r  mntl i t ar ~- j o ine d and sealed :ulu uu ~ t h e  eihies . hi r I l u i l i e  a 5¼ a i e t j i r u > o t

~~~~~ aj i plicat iomi s nuus¼ being insest i g a t ed h~ e ilg imi eers al t h e  encapsulated soil s~ ste in . ( lie tipper mimemit umai l e  La o st ippo l  I

~~a tem ssa~ s I~~periineiii St a t  nit (WI - S I  imi vo ls Cs wrapping limited i ubber- t i t ed trat  t ic. The Sit -  SI can seis e as a base
com pacted lam i s e  line-erained soil in plas t ic and course and nuv eiti ent su rtace on se c uumi d a r v muu ads . hut
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/-1g. 2. Ins talling lower membrane flg. 4. Insta lling iI/ )/)~ t membraiie

I 
hO in. of the soil to he used tut form t h e  Intimidation layer.

- 

- 
- - .5 road gra der sniouutl ied t h e  suhgra de surface , and a tigh t

___________ - - cuua t oh e iimul s ih ied asp halt svas sprayed on the suhgradc.

~~~
- -

~~~~~~~~
— - 

- 
- l’o b s e ! h t v l e u u e  sheet s , each 32 by 100 t I , sser e spread h~

—~~ ~~~— ____________ — hand oil (lie suhgrade. Due to t h e  gust win ds at For t
I lood , several men were needed I or t his operation ( big. 2) .

Front-end huu aders placed t h e  soil on t h e  lower
Fi,t’. 3. Plac ing soil OPt loit er ine,nh,rune memu bra ite ( big . 3  1. Abt e r compacti on to required

spec ibi c at ions . t he soil layer received a spray coating of
on a primary road wil l  re qui re  an ov em Is imu g pavement , rapid-se t t ing e imiuls i t led  a spha l t .  The surface layer ssas

The soil enveloped must be compacted to a sufficient p laced in one operation rising arm asp halt d i s t r i b u t o r  wi th
densit to preve rm t excessive cu nisol ida lion d tiring bra b Il e a simple la~ i mu g yoke bun unro l l ing  lIme tab ri u: I t  ~i . 4 I. The
operations. Tests h ave shown tha t  a full 12-in , l i f t  of soil , fabric , made of pol ypropylene  fibers tha t  are surface bu sed
com pacted to 95 percent of AASI 10 T—l ~0, will  support to one anot h er to pr ovide om n idirec t onal stren g t h i  -

a 5-ton . 6x6 military cargo t ruck loaded to i ts maximum wei ghed about  4 ui. l e r  sq vd. E ach roll. I ~~
- I 2 ft ssi de

wei ght for highway travel .  The water  con ten t  of the soil and 300 ft long, weighed approxi m atel y 140 lb .
to be wrapped should he at or preferably below optimum A hin al app l icat ion of asp hal t  was sprayed on t h e
moisture during construct ion ,  pol ypropylene .  The surface was then blotted with sand

To test the MESL concept , W ES sponsored the comp le t ing  the SIESL base course ,
eoil St ruc t ion of a 1/ 2—mile  road at Fort llood . Texas, The Since the Fort I lo tu d  road will he a p r i m i m a r ~ road
two—lane road was constructed in less titan a week in suppor t ing  tea s t raff i c ob both t m i i h i t a r v  and eivi l ia n
June  1972 by personnel of the Dire ctor  of Facili t ies vehicles , a 2-u i. surt ’ace of hot-mix asphal t pavement 5¼ as
En~dneering at Fort Hood aitd under the general supervision placed over the MESL. Success wit h the new road (11g. 5 )
of personne l from the General Engineering Support Branch will increase the military ’s ahilit~ to  rapidly construct roads
of the Soils and Pavements Lboratory at WES. in areas wh ere conventional foundation materials are

Construction began with a scraper removing the top expensive or diff icult to procure .
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1-1g. 5. C’oinpletc ’d road
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-U ‘l’O\I \ f l C  1 - 1 1 1 1 )  I) VI’ S (0I ,I.I ’~C’I’ I0\ s~l t u i s e  u u i i t p t m t  sig nal L i i i  ic L u , m u d i t i ui ucd i p i ’ s i i ~ a dc

S~ S’I’ I’~ l, h i ’  - I. \ t t ’illia,nsu ut , ~~~~ I - I . Li,,I~, ./r. . n.’ r i ,i I i i i  (lie I L L  u tde r i t t  the i , i t n ’ e  b I) i i i  11) 1 1 i mi s ss i t b i

1!u i / m Ij f i -  uznu / m u , ,  ‘ 1 1 / i  H I / I  .~ i ii, ins I ,I’ ur ui r i b u l l )  pL ’r ~~e i i t  ‘5~’ i i .u fl~’O~i’ I 115 . it is p u i s s i b i l e  tu i s e  i v i t bu
ii i L ’ S i i i i  .1 I t i O t i  l i e t  1 i t t  I i  . 1  i t  t \  pt ’s u ii s et i su ms i t  ic

I i . t i i e c t s  dliii s c i e n t i s t s  s s u u r k t m t e  i t i  e m i s i i u i m i t n e i u t a !  su ch is t t i e i t mn s t  i s  s i u lat ua , Iu u r i i e tL ’ i s , .ini c _ i L - s . s~ I I I L !

t C s C d i L t i , r es u i u i c e  u l a i t i t i m i g .  uih , u t u iL ’ i i 5¼.u I ~ e m u s u m u u m u i t u e m i t a l  sj uee d ami d ssu id l n c L t u u , n  se t i s is . amid ss , u t v i  I i .

ri t L ’ c t t n i t . ill ! u ut h e m uel , , te d t ie lsb s  ,uie keemil ~ ,uss ,iie b c i u t t d u i c t i ~ i t ~ - d~pt bu i i i  I I iss l~ c I  u ’ x \  ‘ cmi  p t u uh cs .  I ) i f tC  a

L i i i cal  s I t u  ‘ i i i  Y L ’ ‘ 1  Lu .i ut t h e  t~ pe .ti u d  u u ia it  i i t \ me ui med H I ‘ i t  a t i u u m i  ‘I se nsu i t s  I as been e s i  , ubi l islue d u ) ’  t u ;  ‘ t O t e

t u u  e s t , i i i l t s i et u su m uu m u n i emu ta l  base l i n e t u u m i d u t i u u n s . Ii ’ c u u i m i p n t e  s i e m u a l  cuu nd ui i u utn mu)!  I r i i c i ) .i, es .u m e s ’k’~ L I  i ‘ t H c r t  lie

em i s i ~u umut i t em t i , t l sIIe~ses me s u l t im i g  t r , u i u t  , j c t us  u t t e s  ut  i t t a t i , ami d u,ot tuul  t u r n  C, tL  I s e t i s u i to a s u u l t , i c s ’ l i i i  s .it ies het ss t’ t’ r u

tu u d m u s e  L u t t i pu l em t tiu ’ sls ’Is I i  pm e di c iu m ig t I r e  L’i u ¼ u i 0 t i l l t C t i t d l  t b  .uiid l i S t  m mi i  I .ichi scm i suul is t l i e t t  ass i c tu e ! t u u  a S I L L  i t I L

t t n p a c  I it l i s t  Ilk t i  t i  u u r  mt i : i r i a ce ni e t i  I .iL t i i i t  es I It cse ~h I )h’& c l i a mi I el driL l . ‘ I IL L !  t i  i i i  i s  tes pe u. II’ C l i i i  c i t

ui pe ra t i u i mus mes l u u u i e  s u : imt i i t a t  se d: ita i les cr ibs it ig a ~i r i e t \  t mu ’ tha t  t l t a m umie t  - I lie \ t  I )R .ni t t i ~~ he s Id L ed u l t i u

ensmr u u mt i i t en t a l p .u t .u t t l e t t ’ t s  lit i t i a t i ~ t O L L t u e  data nnust he uupt ’ r a t i u u m u .

ma ke m i a t  m m i at i~ i b b e i t ’ i u t  l u uc a t i tu s  ut rt Iul,ir i t i t e ,s ,i ls u s e r

. i t i  e’v t e t t ded p~’ 
iu ud uub t i t h e. I lie data ou st he iL ’ d t t L ’ uI

to a c u ’ t i s  c i i  t en t  tu urmo .ut iLl  pt e s et i  te l ni a us e b ul I u i tn ,,t

I, t t tu u r t t i t i i i t e h - i i  t h e  data i re  c uu l l ec ted amid me c u u r led

ti t a mi iia Il~ — I lie L ~t I u t  hi I _ i  ac ti i s i t  Ott . I C lOt I ott . a nsI

pre semi taii u i t are s uhi tat i t  ia l  at id ni i i u .u tu ~ i ts - s u i u u h t i h i t  is e

T h e  \\ i t t  Si ,i~ ~, I s t em u n i etit St .ut iuu n (9, 1 St  l ids

developed .i data s - iIIe~ t u ‘ it s ’u ‘te nt  I u i  . t i i t i i t i t t i L ilI~ I.’ —

L’ c t  ait d e c u  data at meg t i lar t m m t e m s , i l s  user  a ‘L O u d  
-

ut t itue: (h I s u i t  t and sio re the e rtu i rm n uti s su i l u u t t i e  ot

resui l t im i g data in a ina ium ier t h i i t  per i t tu ts  eas\ t i m  is ’s ,u ! . ,uittl

IL ’) pr ese nt  t i e  da ta  u t  usebtu l  bu mti s as c o t mdmtmu u tms  t e t t u t t e .
Flue s~ sts ’Hl ha s heemi trnund to su ihs ta t i tuab l ~ reduce da ta

cuulleL ’ i i u ui m e r ruu rs a mid Cos ts  t h at t isur t it:uII ~ r e s u l t  w lteti
cuu mt s e mt t i u u t ta l  data eut l lect ium t e c l t m t i ques are ett i p lu’~ eul . • ‘ , -

I lu e  h eart ob t h e  da t a  co l l ect iu um i s’u stein is at i - -

\ t u t uu t na t i c  I’it’ld Data Recorder ( AI - I)R) . The desig r uems
i t i s u u i p ’ ra i ed  into the s~ st e m mi b ’ea t uures t h at  fac i l i ta te  I t s  use — 

.‘ - .‘ ‘ -

hi. t i uut i tecI i tncaI l ~ t r a it ied h eld pe rsom i tme h tm e s en  t l t e  ni uus t

.u dve rse bield c uutmdi t i u ut i s . P r u um m nm i emmt a tmmui t tC t hese t ’eat i i re s _‘T

ale si tm ip l ic i t s ut setup at id operation . i ,‘ l iahu lu t ~ uti der - — - 
-

ant ici pated tie ld upe ra t i t t g conditions. an ti ease ot 
-

h a m  te i tam ice. 
- 

-

The AI~ DR is des um ied to accept analog vu It ace
ufl ut pnts br u i tm i  as in:ut iv as 20 different sources , cu unve r t  t hese l ’ ’i,i,’. I. I,/f ’u ru - u ,  ‘r,Ju r I t ’ l l / i  t t ’~’ti aI

suu ltali t’s to binary co ded decim mi a l ( i c . Ii, d igital t ’or tt i ). er ‘ tu e’ ‘ ‘ 1  s o n

an d re c m mrd t h e  nm f um rn mation se riall~ ott m mmasi n e t ic tape i t  TIme ‘sl UR is j tu u ss eres i  h’. . um u in te r n a l I 2-s u i t

prescr ibed in te r va l s  over a period of bimmie . ltm addi liutt i . t h e  rec hargeable hatne r ~ capable u ut suppl~ t in ’  l it  po5¼er

s’cu i s ie i ouit a hs uu accept t I me output from an iuptnit i:ul required to s .itt ip le 20 c ltannels ut 1 S mut u t u t e t s a ls I n  a

Itiii itl-l ield ctummtro l  nim bi , t hins per mi m it t i ng da ta u he it ianiiuills pe riuid u t I to 3 si eeks . de per idm r m g ‘u n b i ts ’ s~~ r i ’ u u t  i n t e r  t n  e

t e re d ‘ i t  the I i i , uu tmt e t i c  tape. puusve r r e uj i mi ret i men i ts .

I iue t e 5 u u r lci ca lm he in mt e r t ’ace d w i t l u  any t~ pe ut se t ms uur l ) i i rmt mc t I me ul .u t . u  m ’ l t i c t i u u t u  p m uucess . ste ps i t s ’ ta ken t u ’
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c heck t h e  necorded data tot e i io is . t u uu t se i  t tine d~ t,i hii,nii ‘I hue applications of this s~ s teim t are limited ui nt ls h~
nui l h i su i l t s  U) now Iani iil iar and ii sa htle te t i m is , ari d s t u l t ’ the t h e  user s i ii iag itta i ii i i i . l’ast app lications u u t  ihi~ Al ’l)R
data in an organiied inant iet ti m t ’acu l it . i te s’as\ ie in ie va l uI s~, steimi at bi te 9 .1 - S  inicliude~
all or parts ol’ t Ime data .is t eqi iun e i i i en i ms d ic ta te  .u. S le astire nn ie n it u t  d iiu rn ia l s . u m t a t m u mn s i t t  t h e

ha t -li setnsor used 5 ¼ i t t i  the Al - D R is s a l i h i a ted  to leni l me ra l t im e d is nnu t tun i u u iu  u t  s u t ’o b uc t e tna in u
establis h t h e  re hamiuu ns ln p heiss u ’ s - m u  i t s  ou t p u t s o l t a c e s  and teatu res  to detent i m in i e  t h e  u p totn i mmi I immm e to

- cui nidu~’t an ai n h)ot nte I l te r t i t a l  t i t t i  a med ti- i t i u f l et he s iu nni u l i  p i u u d u u s  tmt s i  these s u u i l . t e e s  Flue sat ihra t i o n 5 u t t s  s ’ s
seni s n it i t s i uis - e~ -t h a t  iesol t  _ i ne placed on L’otit lm uici  s i o t age ‘ un use i t t  -h. ( ollec tioni t i t  c m uut i nd  t n u t l t  data dumitu g airborne

coi i v ei t i l me t h e  s u u l t . i t r e s  to more useliil t er mm m s (e ,~ , -- ‘ i etm i  u t Ie sen un rig so rve\ 5
t h i ernn m t s tor  output c ui t i t i ted broni t mm i l h iv o l ts  to u m ( ’  e tc .  I’ ‘ , -- c, ( onipilatiuni ob detai led tm i e le u ruu lu u g i c a l  data nm
Separatnont of data recorded on tape according to sensor s upport of enm s ’ ir ( u ni mm i en i ta l  re seat cl n prog rat ims
i~ pe is theietore teqiiired to ‘‘ niatc h’’ eac h seitsor iniI)ut d. ciinm ip i lat mini of basic et ivir t inniienta l data in blue
wit h t h e  ptu iper c , i l t lm iat io nt ~‘u irv e . des-e lo p nt mett t  of s l u ammt i ta t i ve  terra i mi su itmu latiot i

1- hesihi l im s in r r t t s in e  s en usuuts  of d ib terent  m u .pes ari d nimuidels ,
uut i ltt ing nmew t~ pes ui t se ti sons as t h e’. ht ’ L’ otue ava i lab he is More spec ib ic applications oh tIm e s~ st e m m i inug hit be t t i

ac l i me se d ii\ a set ,uI computer pm u u g i . tmm i s  t h a t  a ut o n m mat ica l l y niontitor t h e  temperature of curing L’u u n c m e t e  an sa rious

searc h eac h ies - uu t d arid s epa iame th te ~ uin ds in cacti reco rd depthis um a l i j u y I t 5 ~ -.iuu , damn, or ot her such structure , or to
:iccor diric Ii’ senisim r t~ ps . t t t a t t ’hi t h e  words wit h the ohta inm enoug h simmmti l taneuiu s water te t mm perat u re
a ppriupruate ca huhr :i t iuuii curve . m im a ke t h e  conversion t’ronm n ieasui rCi mteii t s i t i  aim esiuar t im plot iii  3—I ) a t hi ern n m al
milhnvolts . .iiitl 5tu u te  t h e  data itm a tile, ‘I’hie operatio n of ai iotm ia ly t’ru tt tm a Power plant.
t h e  cot npute r programs Lan he t’as i l~ c hianiged each ti m e
t h e  seni s om c u u i i b t ~~u u i . t t t u u i t  i s  ch anged h~ c hianmgum ig tIme input
variables.

. 5 number ‘b up Iii n is are avail able fi ir prese It tat it ill

oh the data. For d na g t i i u s t ic  pt it  uuus c s . a strip record cart ,~ ~~~~~~~~~~~~~~ a,i,I ,S’u -u, ‘toll, Rs ’’u u ’aru - l u at ti / - S is Iut ibt isbit ’d hs
he ; mi i t t ted ~lt ies - t l ~ t m u u i i m  t h e  ‘SI-DR nmagneti c tape . ibne Wai t ’ r s s a s s  t - s p i’ r i m m m i’ im t Sta uuun 55 I St .  S’ ic kshu rc , Miss iss i ppi,

Secimnd Is - a dat a table -a m u he ge micra ted to check for data nu u ,icq uam nm t - ~ , ( ‘,u use rim imm i ’ mt i agenci es ,ui i uj bit ’ researc tm cuummi mim u miii
- 

- 
i n ,is ’ f l t ’ rd t  ‘. mmli mlii ’ mima ns -iai ’t’ted is pt’s u’ t cn mg mm iu,’t’rinut amid sciersulic

errors u u m  to accom patt~ ~~.s  ‘ l u u t s , Fin ally , data f ro nt atm ~ . u s i t u i i i e s  t’ ur rei m ttv (icing c,undueted an WI-S. Inquiries ssnn bi regard
st Iet - te d ~- hian iniel fl c t u i t u p  ut ~

- luai t t i e I s cant be au lu m it t at ica l ls  to . 15 ut the repuu rt e d specific suh jcc is ~ itI hi’ sse t i - uunmicd . and
- - - 

- 
s t i u uutd tu e as tdr esseu t mu, respect se .iuitiu,rs , 1’ . S . Inns I- nem mmcciplot ted as a tunct ion u u t  data in .uii~ ot h e r  ch an nel or as \~JnL’r~~.~ I st ’e r i i im ent S i u i i u u m i , P () t tu u~ 6 3 1 .  \ u ~ k~ Istui ~

a futmc iion of time . Mis s is si p pi  3 91  S i t .
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