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~~~~ EX P .~M)E [) SERV 1CF ~ TES1’ FOR I 1EA~ Y- panels are extruded at Dow s Russeilville . Arkansas . plant ~~~~
1)UTY L \~ 1) 1 \G \l \1’, by II. L. Green , on an 8000-ton press at a ra t e of ~00 panels per da~ .
Soils and Pavements Labora tory Linding mats are expedient surfacing materials ~~~. - .

designed for use as military airfields at remote locations

Engineering traffic tests co,iducted at the Watefways in combat areas. The WIiS works wit h priv ate industry in 
-

~~~~~ Experiment Station (WI- S f  (fig. I) resulted in the developmen t programs of materials to mee t specific
scheduling by the ( . S. Army Test and Evaluation military requirements.

Command (TECOM), Aberdeen Proving Ground, Maryland , The truss-web mat is designed to support operations

of an expanded service test (FX ST) on the first landing of the F-i 1111 fighter-bomber or comparable heavy-duty
mat found to be capable of supporting heavy-duty aircraft , aircraft , which have an equivalen t single-wheel load ni

The EXST is currently being conducted under actual 50,000 lb and tire inflation pressure of 2~0 psi - A  mat

operating conditions at Dyess AFB, Texas, and involves to suppor t landings and takeoffs of heavy aircraft must
actual landings of C- 130 cargo aircraft and F-4C fighter be superstrong. An airfield surfaced with the new Dow
aircraft (fig. 2). truss-we b mat would he comparable to one constructed of

A contract was awarded to the Dow Chemical I 3-in ,-thick portland cement concrete. A truss-web landing ~
Com pany, Midland, Michigan . for the extrusion , mat runway 100 ft wide and 6000 ft long ~an he built
fabrication , and delivery of 110 ,160 sq ft of heavy-du ty and placed in operation in less than one week as compared
truss-web landing mat to he used in the EXST. The with a six-month construction period for conventional
trt iss -we h niat is an extruded design utilizing aluminum pavement.
ah oy , with individual panels weighing approximately Prior to the procurement of the mat for the serv ice
113 lb or 6.3 lb per square loot of placing area. Each tests , the W l~S con ducted eng ineering traff ic lest ’  on an
panel is I-I 2 in. thick . 2 ft wide , and 9 ft long. The experimental quantit y of the mat , using a load cart ( fig. I

‘!~~~~~~~ ~~~~~~~~~~~~~~~~~

J”ig, I. I VL’S / ieai ’t ’-qJu tv load cart with 50,000—lb single-wheel load and 2.~0- i ’xi tire D
m ila n om precsur e on extruded trus s-web lapm li?,e mat
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! ‘ig. 2. !-“-4C j lghter aircraft taxiing on ,nat-surfaeed runwa y at Dyess AI-’ll

simulating one wheel of the I- - Ill B aircraft . Service life respective l y. The truss-web mat successfull y met all of the
of the mat exceeded the required number of coverages requirements for heavy-duty mat ,
before failure, Using a jet englne mounted on a stand , t h e  in the I)yess tests , military troops placed the th at
mat was subjected to a jet blast and the resulting high under W ES supervision . and military aircraf t are being used
temperatures that are experienced during takeoff. Ltndings its ta~iüs~. takeoff , and landing operations. As the
on carriers and runway overruns were simulated with deve loping agency, the WES is providing technical guidance
arresting-hook impact tests and cab le roll-over tests , during the field testing ,

SLI P F ORMIN (; FOR M- ~SS CONCRETE , coordinatiot i of m i x  plant operat ion and placement rate .
by K. L. Sauc-ier, c’onerete Lahorat or i ’ and the economics of large sliptorms.

Four slip formed blocks ~ by 3 by 10 ft in si/c were
A laboratory program was initiated to investigate tI me cast as follows:

feasibility of using slipform construction for mass concrete
structures. The objectives include: (a) determination to 

~,, , ~,, ,~~ ~~
“‘

~ 0

• see if slipformed concrete can be utilized for mass concrete :
I i l l , ’ ,  s sr osi s’d ~ lii l~~~. I

(b) determination of basic quantitative measurements for its - s i c  lust

representative concrete mixtures : (c) development of ‘i’ ~~~i s l l l 5h5’d - (‘ II ~i ~ 151- s I ’s-

method for determining when lifting can proceed : and (d) 14 11, , I’- Ii Ii 5 , , ,  I i  &I I ntl’s-

documentation of appropriate information for preparation ‘;~,::~ ~ 0 5, ,~~~.

of a technical manual on slipform construction, n e
li ii , ,,, ( — I I I  , i s I s - I  411 I ‘us 5, I

Replacing the conventional methods of cantilever
forms wit h a slipform tec hnique of continuous placement I ‘~‘ 

t~~0i  s~ osh 411 I its I t  I

would be attractive economica lly. Problem areas using this 1 II I ’  in ,nsI,e, I  411 I i i  Ii I I
Ii,i,esl, ,r ie steel

tec hnique in m ass concrete construction include bulging of t q  t~~, i a,e i -Il I ’ o I

the freshly slipped concrete , large lift pressures , ‘ “ ‘ ‘ ‘  sled
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I-n ,’, 1. BIts -A I af ter  sl ippi ’&y . showing m ’ibr ato r . s llpf ~tr ttz s , and li, ilkltr ’a/ J~ rnm

BRicks 2. 3, an d 4 were c:lsI III I day ’s continuous - - p

operation . ‘ 
- 

~ 
:“

~~~
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I ~, t t  oppos ite sides of each block were shipf ’ormned . t
,.i’; 

I 

~ ~ T
I- t i  t h e  blo cks with ~~- , 12- , and iS-in. shi ppmn~ ~~ h our . -

~~ 
( ~~4 .

.

~~~~ ~~~~~ it
tI me shi ppiii~ rate tt.ms 2 ill . t’t~ ’l~ 20. t O , Iti tt -2 3 Imlmf lm l t s ’’s. ~~

‘

I s S b t ~~~
t l 5 L ’h

~ — Al l st f t i l e  c l l l iC lL ’ k’ ill t i le blocks e l t I l t , i I l l L -d 
__________ - ~~ , I

~s t e mL -e n t f ]y asf i  by voliuiiie of ’ c e , mmeimt _ Block I a f t e i  • ‘ - -

shl~)p!mm g . t he vibrator . t he sli p torn is . and time bu lkh ead t’ornm 
- ~

‘ 
- 

,

~

arc SIIO wI1 iT l fig , I. Vari ables fo r time test blocks included 
S ~

slipfo r in ra te . temperature . ty pe of .I~ !megaIe a m i d t y p e  (It . 
~j” ‘

sf i p tor m m m . 5 
‘~ -

ASSI CIJIS ’Lt t es ls , i.e ,, sluimip, air co l l t emm t , rod 
, _________ 

;- , 5

pel le trat lulm . time t t t  set . etc .. as m e ( t lm i r e d weme made on

time c i l i l c l e t e  A immp aid was _ t i s t t  used iii block 3 Other _____________ —

i m I i o r m I I a t i t i I l  s tas obtained , e _ g _ _ 5 : l F \ l l R’ . ty pes ( If t i t r im i  ___________ —

a I l L h l I l t s  s t i l e  u sed and tes ted at  s’ar h~ ages iii some of t ime  ___________-

blocks ill d e t e r I l m t m l e  s t ren g ~ i m , fiie sCI t I l i f  t i l l Ie ot 111.155 - , - ___________

i t lm l cme Is ’ has II) he know im i t t  em ls l i r e  avoida iice &t f sold (111115 — 
I

and proper shi p6tnti operation . flic m i l l l e - i i - s s ’ t m m l l t ’  m esms . 11 ’ ’ 
___________ 

____________________________________________________imlva hmiahle iii planiiiiig concrete operation s i ’ m  ‘sh i j ) h t i mim ~ -
w o mk . ‘

\i’e rt m ca l sliptor iiiiimg appi’a~ is ’,lsl It i( ’ for m mm,iss c t t i l cms — t e —

it slipping us iim ,iiiitaine d between ~) and I S ill l i m i t  ot.) I • ~_ 
—

A ggreea t i’ h ic m s apj~mr e i i t Iv Toi l  ci i t ical , Ihtweve r , l t 1 I l ~’I m s~

an d g r , t , t v c  Immmf ,c r and impregnated til~ t tss , oh  wi’ic e,ism hs l - ,~’ 2. lll ~s-! I . deta il ‘ ‘~ ti lt - I i/i ‘01111’ z / ’ r I s u m
daitmaged hs tIme large .l~~’ll’~’ .um e (see u t ’ . 2 f. \k’l,ll Ii Is 11 lI till t i , t o I

_ _  _ _ _ _ _ _ _ _ _ _ _ _  — - - . - 
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mm i e t ah—h im m u ’d s liptor nis are mnor e s f u i ma h i e ,  to Ii i i i m im ii i i e te mperatu res m iudu c a t ed that loads of a j i j i I * t \ l l l l u I s l ~

slouiglm immg fro m tf m e t om mim ed sectioml . time tor tm t sh ould hi’ kept I 5 .t)t)0 lb i~ u a m uel mo r ts t i mu ld he sustain ed ai le m l i l ie m a t LI  is ’ s

as i iea ml~ f u ll :is possible . Reha mu veh v imi ghu iomi i i plL ’ ss l um s ’s , of 40 to 51) 1- amud that  loads appi l tael lu m m g 3i) _ Ot)t i IIi pem

i s ’,, 2 t)O lb in ft (appro x imnat e ly twice those of s mruc muur a i  ; u m mclm om no m ulsl  be su us i aimm s’d at tem lips ’r a ml um es ui 5(1 Is  ~() I .

shi~tf t i r u im iiig)_ are likely to mesnli . les ts  conducted 1(1 lime pumnp aid add,,’d aiips ’ale d to k’sueass ’ thus ’ sllJ~’

deteri im iiie strengt h s of a typical t ’o r mm m am mcii oi at s a m u t l u s  p ls’ss l u ls ’s appm rsum m uateh ~ I ~() Its .

RI IS )R IS RI S i  N Ft \ PU BLISI t I l) ISY W I  S Ii ’s ’apstius I t / - is I ahisraO,ru :

,u, rs t, I aI, s , r at ,s r i  - lk t t t i t  ussr s it l ined ()per uun~ s ui • tstmnls ’d iii t - t i l l s , t ~l,,skl Rss -k
\ I,i ’,ss s . ti’s J . (;, tt~uiI~,~~’ - ls’ctmt imea t  Ks ’pssrl N -7 3 - l , . Ss~ ’ I ) T .i.

(‘ssmnpu uler SIuusi ~ ‘‘I SUet luu ,mns ’I Su uI ’ Isssr ms . i s  ( .  S. () r el ms m s ’iuu _
i’s’shumk -a I Re its s r I ( — 7 _t—2 . Auu ’.’ I 173. I s ~s! t , i -  I - x t sz u l lu , to Is’ s - ar /s I j Iss , rato, - u - .

IIu Irsiuili -s Ia / t ,s ra ts s r i  i\ iu,i~ ~~ u (;onuiud \tss u i , t mms ~m md tS’ ik t’a r i t . t,’ \ s ’t ’s - i ii,’’, mr stlt u
• S ra Is ’ ( l l l ’ t -s p cr uu t te mi m s s m I runi dad _ ( , t l s s r , t d s , . it s t - ti I sitt _

I’ss r m (‘ttt is mrule l u stn in mi lL ’ flms’a ms— r s st () ps’i:uIlsins . its -5 A l l i S  - tluse ’ t tai iestuis P;t1icu I — 73 —3 . isuiu t ’~7 7.
R. 3. I s _ us c / i  - ci -j t _ ,  is’etmnk-aI Rs’po rm t I — 7 3 — 9 , Juimi 1973.

(‘s-t tu ula r—I t loek— Lined (‘,ruds’ (‘simitrisl Sirus -t ure . Itvd ra uu tts tt tskt
tu uses ut ej l ts t i u , its It . P. t - t s ’m ~ i uer ,iIid i. I_, ;~4~-e , \ iusss ’ u I , , i  u s , ’  155

Paps’t 11— 7 3-7 , i ut 1 9 73

Rs’ils ’ cmmst u m (‘uma r as - m er is mu es isf St ies ’,, Wave - t t i s i i  i s i’ ~ Ilvdr , utulmc
• \ Istds. ’t In’ss’sI jg,ui isii u. by G. II. ts ’s’ u u t ega m i . Researc h Re l is tr i 11- 7 3— 3 .

SI ts 1973.

9, / t u l i i u -  atud I- ,u : - i ro p m ,, m s ’ntal ,S’t’~1t ’t i l ~ I.a/ it,ratstru:

-S Sla m iis ’ m iv uliesml Sisidet fur Predis.ti mug Mic rst ’ss-tsui i us Su n_i t s uiu Ts’ rra m iu
Nt.i mcr i.uls _ i t s 3 . R. I unsius’ii stu d II, Niktt demui , t esI u nme j t  Rei’st r m
51-73- 4 . Jtu,u 19 7 3 .

t ile I -s e sit Rc u mmsi m e Ss’ ulsu t , , ’ Ici’t mniqucs I s s i  I)clec m itsn and
ts t c nmi lk ’ .mmi om i ,s i t ’o t tuu am ut I) ussii ur ’ s’s , b~ I, t - I uiuk , i r .
Slusee t lsimmeuus I’siper 51—7 3—I I. ittIg I’ )7~ . / t l s t t lu u ’r t tu 5 ’  atusl .‘s~- I~, t i t j i i, I~’s ’ssa r /u at lI/- S Is I t u t t i ms iu s - si bY

h ue \ t j i s t t s ;ts s I- ’sps-ri luts ’uul S I , th is iuu ( \ V t S )  \ usks l tuu i , ’ , \ I t s s t ’ ,sI;’t~i.S ui t ai us l I’ai ’ t ’i iuc ’i t tx !a/ts ,ra tt s rm : In I s l 1 I i t i I  I. - . s. i_ tsSCruluui i ’uul sucs ’ uus ’mes anti its ’ r s s s
,, s i s i t  s i ’  iii I i t u ’ , IO

I 11,- s m  s i t  S ,I l s i l l u u m m s s ’ I’rt . t tser l ies sit I-~m r1tm \Is’dma s s uu () umtrt unn inc ui n,’ i , i s’s t i l t  mit s ’ t l m , i u is  —l u , c l s ’ ,t Is it s ’s 01 eits utus ’s’ rmnc ,umt ,t ss ls ’u l l  lu ,

;ruummd Sl,,’s -k hun t t a r e t- sp lsss iu ns . Ii’s I’. t. II,ud.it.u . I ,.‘e t umi us , i t - I t s  t I l e s  s- uu r r cuu l t v  tx’iuie e ,suis tu tsued .ul I S. Iuu, I uulr ls ” ‘stihli i,’s’ ,ui,t

Report S-~ i_ It , Sin’ 1 973. 
• I t s  ,tuu~ ‘I mhs - rs ’Iissrie,i Sli t ,  Il ls  s ui’ is ’ , ls  Vs mIt t ’e vs s’ Isstu ius ’tt . .iu,d

• s t uss i u l t t  tts ’ .t,t ,trs ’sss’,l Its ts’’sps’CI vs , i u umhttsrs . 1 .  S - Si tn I i t t

In h l uus ’nse s i t Sus - I mtsf l  omm Itesuvs ’ ut I- spins ivs. S,’uis , its I - I) . tt _, Ierw,mvs I \ps’imu iuem ul  S lsu lms ’ i i . P. 0 t tss ’  153 I, S i , k s l ’ i i
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