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‘FIRE SELECTION FOR OFF-ROAI) Station (WI SI through a balanced program of basic
VEh IC LES , hi’ G. W. Turna ~’e , ilohilitv laboratory research and held testing lull-scale vchi~ lcs .
and Lntir on,ncntal Systems Laboratory Many sv s tel l lat i c t e s t s  have been conducted iii a controlled

laboratory environ itien I wit Ii single pne ii in at i c t ire ’S in

Wtcclcd vehicles arc heine used oil-road today inure dynamotnete r carriage-s oi l car arrangcnleilts (llg. I. [lie

~~~ than at :in~ t ime in our Ii istory The al l—terrain pleasure basic () be e t  is e has been the developnien t i it tech niques
ve hicle tor outdoorsmen is only a tew years old: companies allow scaling of the model wheel test results i predict

c~ni ,crne d with timber harvestin e , mining. surveying. and prototype behavior. Ii’ accomp lish this , t ires iii a broad

~~~~ ot her earth-related activities have drasticall y increased their range of dies an d shapes have been tested tinder an

of f-road use of wheeled vehicles : and the military, now as extremely wide range of wheel loads and on man y soil

muc h as ever , needs and uses wheeled veh icles for troop strengt h s. Tire outside diameters ranged front K to 41 in..
deployment and supply. Acconi pany iii~i the increased use widths froni 2 to 15 in., an d dian ic tc i-tu -w idtlt ratios tw in
of wheeled vehic les in off-road activities is the increased I: I to 16: I. Tires with convention -al , near-circular ci iss

need for an ability to predict vehicle performance both sect ions (fig. 2) and those with low-protlle . near-i ec t an gt i lai
quantitatively and au c uratcl ~ cross sections (fig. 3) were used. Two principal soil I~ pe’~

Achievement of vehicle performance prediction that , in most cases . present the most sevete i i hlents I t

ca pability has been soug h t  at the Waterways Experiment wheeled vehicle mobility were used: one that  let s es
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Fig. 3. Rcetangula r-er os,s ’-wction tires

essentia lly all i ts strength from friction (air-dry sand I, and to he the most perti ne nt in any wheeled vehicle prediction
another that gains nearly all its strength from co hesion scheni e : soil st rengt Ii (U and RC I to r sand and cia ’.
(near-saturated clay) , respectivel y) : wheel load (W) ;  and tire outside width (h),

I’~esii his ut the laboratory tests were interpreted by outside diameter (d I. secti on heigh t (h). and dellectiti t i (h ).
m eans ut dimen sional at ialy sis to develop two terms t Im at Both dimensionless predic ti in ter imi arc c hi se l
can he used to predict wheel perfo rmance in sand and clay, related to t he following important tire pe rfu r i t t a t ic e
respec t ise lv . Ihtese terms , coefficients: pull/load , t u r( ltie / ( loa d ~ a c t t s e  t ire radios),

S 

sin kage / diam eter , an d towed t ree ‘l ,i i . T h e t im s t  t h ree
4) ) 

• — coefficients are measured at 20 percent sli p, a puweretlw 
con dition t h at prod uce s im ear- i t tax it nu tt i pull t in built san d

for sand and and clay wit lm oti  t cx cessis t’ loss ill forward tr ai t sl at  i t imi al
veloci ty:  the f u t mr t lt is the pull nec e s sa m ’. to h iss anU,

R(S ’I 2bd 2 (
~\ — 

un powere d wheel.
W 2tl +tt ~ Ii I Relations i t t  the two terms t im t h e  pull c t t ’ t  t i c i t ’ n l t i m

t i ,  e ta ’, - incor porate the s i t i l - wl t ce l  para me ters considered t ’u ll — s i ,e wheeled ve h icl es are i l lu s t ra t e d mm t ics . 4 and ~~.
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l) a ma iii t lit ’st’ mss u I c i t i e s  si e m -  uh i ta i l l e c i  wi th a stis he var ie ty  Rus em \ ‘ e hi ic t c ’ ami d in prcdict i t t g i t s  ru’.~’ct c l t m ts i t m m u l t mi i i t t  m: t t c

tit ve tu ic he c t i m t t h ’ t i m a t m i t m t s , w h eel h i _ i ts , ant I tire s i /cs , sh apes , ,i m m t Ime noun. In ano th c m s t i t c l ~ it ta t  i h h t i sm i ame s  t i l t ’

t r ea d patterns , an d def lect ion ci m i c h i t l I l ts i t t  t e s t s  at Sa t i t i t i s  uset u l t t c - ss a mi d v e ms amih i t ~ of t he ‘.‘, s t _ I t t , al t K\ N  t~~~t bed

locat iomts around t Im e ss t im I d , lime cu rses ot bes t  lit for these antI a Ox I t )  test  bed ‘ .‘ .emc ic s ic t t t ’d ui use in tmamt s h l i i l t i t t ’
, t a t _ t  can tie use d 1,3 pred ict the pull pe t I uimmtammc e of e \ i s t i mt r  a 2—I  ‘2- mol t loat h ott c t _ t v  so s i t  I that a t i m au m w t t t i hd  I _ i ’ . c

t i i  p~~pusc d wheeled v c h t i c h e ’, itt h1racti c ) ill~ a t t y  ei ve m l w he e l  e x t r e t i t s - d it h k i t h t \  ss ,ihk uic on mm.

load—soil s t re og t hm si t tual i umm _ ami d t im  chotose or design t imes  llie WI S s~ s t c ’ i l t  tur tim -c se lec t i o n  i t  ut ’t - m ua t h vebtm c he s

iii a ~‘i ’ .e m i ve lticle I t t  a t ta in  a g mve m t level of ’ o f t — t o a d h a s  unat he ‘‘ sc _ i t - i t— t hme— p an t s ’’ udg mtt et t ms c un c e r mti t t g
pcrt i tnu att ce . ()ume dramati c ex a u m i p lc ut t lm is is tI me success ha i~ic ’-s1 a hc - , i t ( - i i_ ii h w ltec led vc ltic lc m lu t i y e t t temmts obsolete:
.ii- it ues e , I h’. inc of ’ a modified s e rs iu mt  ot ’ t h e  Wl - .S s~ st e m t t  t Ime ex pei tise is m li i ’ . ’ .  availa ble Itt predict th u s ret t t t i i i a i t c e

iii se lect in g t h e  w h eel coumt l gurat iomt used on tI m e Lumma m c l mua lm t i ta t i v c l \  aiid acc i mu atc lv .

* * * * *
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