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Tids report presents the moults of a lim%tbed investigation of tihe 

case of line as an auxiliary additive for improving the stabil lmtion of 

soUs with autbaek asphalts, It fs f e l t  t h a t  the data obtained presenk 

additional infoamtion on the subject of asphalt s tabUzat iono 

&tel.S;als us& 

The s o i l  was a &asansage glacddl till fram southmsten Iowa, Charao- 

ter is t ica  of the SOU are given in Table lo 

The lbm was ~ o m r c i a l  calci t ic  tprdrated, 6a(0H)~, from U, So Gypaum 

Compnyo brand name "Y(s8$kaln, 

Yne aspba1kj.c onterialls weiw W-0 and S~E-2 cutbaaks from Texaco Inc, 

Teble I, Pmprt%es of s o i l  ,wed 

Tt3xkwl :  
Sand (2 to OoW4 m) 
S i l t  (0.074 ta 0,005 m) 
Clay ( less  tkan 0,005 m) 

Consistency lin&t.ta$ 
Laquid 1Erdt 
Plastic lirr.9t 
ELaskicity M e x  

Chemical.: 
Organic m?tt.c~ 
Catfora exchange mp, 

The amo&ts aP cutback asphalt were calculated a s  a percentage of the 

might of tine avaa 5091. Tnc amounts of f l u s  w e ~ s  determined bp weat 



0 
drying the sa~iplos a t  UC) Cg they inelude the wei&;ht of water p 1 u ~  volatFlos, 

Tests speclmns were prepared &om batches mixed i n  a Iiobart C - 1 0  

k%t,chen mixex. a t  t?la lower speed, The required amount of so i l  and kina wem 

f i r s t  mc~ktno mixed for  one minute, Then, %tar was added and machine mixed 

for  two mjslutmo The asphaltic mate~ia l  was poured into the bowl and prelo%xed 

by hand, The c i ~ t b c k  M2-0 was used a t  room temperature; NC-2 was pmviously 

heated to X ~ O ~ F ,  Next+ th materials were machine mixed for  one minub, the 

skdes of the bowl. hand scrapd,  and the materiels mixed a g a h  fo r  one e d d i t i o ~ l  

m5.nuteo 

JhediateZy a f b r  mixing, 2 in, d i a h r  by 2 in, high spoinrsns were 

molded to near standard Proctor density (21, The specimen8 were cured a s  

indicatd b Table a, and then tested in unconfined compression w5.th tit load 

tmvel  ra te  of 011 per minute, 

The most favorable type of curing fo r  compacted soll-asi~halt udxkup~s is 

a* drying t o  pssm%% evaporation of moisture and other volat i le  p~oducts, Far 

so i l  ilma mixtures it is best t o  mta3.n the moisture, essential to the formation 

of eemntiUous reaction compounds. In order t o  properly evaluate the s tabi l i ty  

of a mj.xtm af ter  the requiLval period of cu*, it should be submitted fa 

WBavorable con&tions which simulate what my oceur i n  the f ield,  One of the 

most unfavorable aond%t&ones that m y  affect the s tabi l i ty  of a stabilia& so i l  

base or sub-base is  water ~a tu ra t ion ,~  

Presentation and dis6swsSon of results  

The s o i l - h e  cutback: combinations tested and the results  obtained are 

presented i n  Table TX, 'Fhe rubzing water added was suggested by a previous 

hvestigatfon made with the same so i l  (31 ,  

lt s h a a  b mentioned here tha t  during the pmcess of mixi.ng 6 percent 

KC-2 outback w%th the soi l"  withaut lime, a t  a moistuse content of 16 p%rcent, 



s l ight ly  below the optimum f o r  maximum density, the  materials fo& an 

uny%eld&g paste, and mixing was d i s c o n t h d ,  Xn previous tas te ,  a simfLa9 

u&&ure gave such high resistance t o  mixing tha t  it broke the  m&xe~ (31, 

l:Jhsn i i n a s  was added, evm in the smallest amounts, the mixing process pro- 

ceed& no-smal&+, The abws  diffLcultfies were not experienced w2th K-0 

eutbsak,, This may be explained by the f a c t  t h a t  E-0 has a lower viscosity 

khan 1%-2, It is a lso  possible that  KG-2 l o s t  i t s  fllUPLdityn due ta heating, 

when h t  oame i n  contact with the wnhaated sokl, 

Tai.:in$ i n to  aacount t h a t  ot* one s a i l  was lased i n  a limited number 

of mlxturss, the cbsemation of ~ n h t u r e s  and the  results obtained sugges% 

the f oLicwing cements a 

a )  idith Jpespeet the m%xing% 

The a d d t i o n  of small amounts of lime improves the miaring of" 

asphaltic materials with c&heive oohls, In the case of ML2 cu%ba~k, it 

was 2mpos~~ibL~., t o  mix it with the  mist sPay so i l s ,  but p m v 1 . o ~ ~  a & I t i ~ ~ r ~  of 

l,fi 0r 3 p m s n t  U;me t o  the s o i l  made it possible t o  obtain an u n f f ~ m  

m u a r e  with the asphalt, Vksual observations show t h a t  mflom mk&blpes 

ware obtained when ilme was wed a s  additive, regardlees of the qmnt i ty  

of be used, '8fith 6 gement P16-0, a goQd m%x was obtained with and without 

m e  a s  an addLtS.ve, 

b) Tiith respect t o  stmng%hz 

X t  was obemed  t h a t  only ghe spcimens of WWS wkth NE.2 

8~6)!3d one day bmaz,si~n a f k r  7 dafrs of a i r  curing, B w e v ~ r  the s p c ~ n w  

t h a t  wiehstoad imnersion did not r e t a in  ~1nceI-1 stmngth, the  naximm b i n g  

87 psi  for 2 . k  ntLxtm with 3 ptsraent Urn and 3.0 p m e n t  M6-2, Seven &w 

air cvxed spa inens  of ~Wdxres with YE-0 fai led during hmmession, Cai the 

other ?auld, soiXpEime specimens conbknbg  a s  l i t t l e  a s  2 percent Ulna rahmd 

&boaxi2 50 PUS. a f t o r  7 days mo"asL ewixig a x i  one day immersion, This may % r d i ~ b @  
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that  U.me alom is mom sffect%ve for so i l  stabilization than cutback 

asphalts with or without lbe additives, There was also som correlation 

between the fluids coritent of the nlixtures, a f te r  inrmersion. and the decrease 

hn llnnersed strengthh, This shows the beneficial effects of the wate~proofing 

chttracter%stics of asphaltic materials, 

k comparison of strengths for  mixturas 1, 2 and 3 shows that  higher s t rength  

wera obtained wbn the amount of fluids was 18*4 percent, which is greater than 

the opt%mm fw uw3.mm-a density, T h i s  does not correspond with previous 

findings using a d i f f e ~ e n t  t e s t  LO evaluate stabil i ty (3)e 

Additions of smU. amounts of cutback asphalt t o  soil-lime mixtupBs ( ~ l o n p ~ e  

mixtures 10 and XI) n4ay deorease s t r eng th  by interference with the formation of 

the cementitforas corupoumls, The consequent reduct?lon of strength apparently is  

not compensated for by the benefitla1 effects, if any, of the asphale, 

Conclusions 

The following conclwions are  based on the observations and tes i s  results 

obtained in th i s  investigation: 

1, Uxce can ha used in asphalt 8tabUl;ation of cohesive soi ls  as  a 

W M a  

2, Hwever, the stabilization of Kansan till with autbaak asphalts does 

not a p p a r  t o  be pmm%sing, even when the so i l  i s  treated with linte tQ 

Pacilftate mi%bg, The wmo strengths can bs obtained with small amount of 

l3.w a t  P kOWBr cost than using cutback asphalto 

3. The addfkfon of smdhl amounts of cutback asphalt ta ehyey soil-llme 

m3xtures t o  irnprove s.i;lbiUzation does not appear promfsiry: with conventionaP 

mthods of mixing, 1% is  possible that lAm pretreatment of soi ls  might ba 

prornis3.ng in comet ion with t%chniques of mixing using foamed asphalt (1,4), 
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