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L aboratory test study on CM A-treated expansive soils

YU Song, CHEN Shan-xiong, XU Xi-chang, YU Fel
(Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: As a kind of new ecological modifier, CMA has good application prospect. Based on Hefei —Luan—Yeji Expressway
Project, laboratory comparative tests on basic physical, compacted, swelling-shrinkage and mechanical characteristics of
CMA-treated expansive soils have been carried out. Compared with unmodified sample, the free swelling ratio of the modified
samples lowers from 71 % to about 20 %; its liquid limit and plastic index also decrease obviously; hydrophilic nature falls down by
awide range as well as micelle content, but silt content increases sharply. The results also indicate that index for swelling-shrinkage
property has reduced, swelling ratio without load is 2 %—3 % and swelling power is 5 % of those without modifying. The value of
CBR reaches 50 % and deformation is small when soaked; soils have a high shear strength and unconfined compressive strength
whether saturated or not, and possess better water stability. Conclusion can be drawn that CMA can change the properties of
expansive soils notably and the first formulais suitable for Hefei expansive soils for its good treating effect.
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Tablel Indexesfor physical characteristics of expansive soils
Fl H HIEMkE R el eleisg iy SR HTRLAR K/ K5 1t % iy
- Ou 1 % ol % apl % Ip 0.074~0.005mm  0.005~0.002mm  <0.002 mm )
Frs (et 71 68.2 27.8 404 48.8 10 40 CH
F2 ELREK KGR
Table2 Indexesfor swelling-shrinkage of compacted expansive soils
Bk T Wik®E  s0kPa FIgik® ik ‘ S 7 R 4 B
ok KR T : Toar JZ % a | % i} Wt 25 LS iR i %
1 % / g-cm 1 % 1 % / kPa 1% 1 % 1%
Kt 19.2 174 28.1 6.6 433 0.35 9.4 9.0 6.6
e KGRV ECCAEREK 2 0.78,
*3 ikt CBRARSER
Table3 Resultsof CBR testsfor expansive soils
) B _ G — Wikt CBR
S K T Bk T
1% 1%
1% /g-cm’® 1% / g-cm®
19.2 1.737 228 1.673 39 27
LY
285 1.479 28.8 1.466 0.9 25
#£4 KL TEERIYISRER
Table4 Resultsof direct shear testsfor compacted expansive soils
1 K TR ANJF A R R B )/ kPa BUBTREE TR AR .
1% /g-cm?® 25 50 75 100 o kPa ol ()
19.2 1.74 224.6 264.6 253.2 280.1 216.9 318 AN
R IR
34.3 1.39 19.6 289 33.4 39.0 14.6 14.1 kil
R5 EZBEKIGNRIEREER
Table5 Indexesfor unconfined compressive strength of compacted expansive soils
DK HE ) PR B 5 5 LTG0 BR 70 3
K 7K + : T BR 7T e 5 PR TG0 BRA70 s Wl 2%
/% /g+cm / kPa / kPa
PRZIK L 19.2 1.74 973.6 29.1 0.03
e A RBE SO KIS 5K 14000 BR BT H 58 B 1 AR
x6 EhEhERMRIER
Table6 Indexesfor characteristics of CMA-treated expansive soils
ok A k% PR SRR TAVERREL TR HTRAR KD B B 5 %
Sl %o o | % wpl % I 0.074~0.005 mm 0.005~0.002 mm <0.002 mm
o 1 21 56.8 355 213 59.3 14 24
% 2* 22 58.9 36.2 227 65.3 13 18
% 3 19 61.5 37.9 23.6 61.3 12 19
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Fig.1 Relation between dry density and water content
before and after changing properties
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Table7 Indexesfor compacted behaviorsfor
CMA-treated soils

L A R
- 1% /g-cm?

E 19.2 1.74

% 1* 22.3 1.58

% 2* 245 152

% 3 223 153

#8 BRI TR IR
Table8 Indexes of swelling-shrinkage behaviorsfor soils
stabilized with CMA
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Fig.2 Relation between CBR and initial water content of
CMA-treated soils
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Fig.3 Relation between swelling ratio and initial water
content of CM A-treated soils
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Table9 Theresultsof CBR testsfor
three CM A-treated soils

VR Bif)a
e o = - — Zhk&#E  CBR
Fa o FokE TEE kR TEE

0 3 0 3 | % 1%
| % /g-cm | % /g-cm

19.7 1544 22.8 1.543 011 83.4
21.6 1.578 22.9 1576 0.16 76.0
26.8 1.496 275 1.496 0.02 274
29.1 1.428 29.8 1.428 0 4.7

et 1

195 1490 271 1485 083 392
217 1506 253 1494 033 584
B2 255 1521 262 1520 007 520
200 1462 299 1461 003 92
311 1395 319 1395 0 50

18.9 1.532 27.1 1.524 0.52 52.9
22.3 1.534 27.3 1.533 0.11 60.3

et 3
25.4 1.509 27.9 1.508 0.13 51.0
27.2 1.495 28.4 1.494 0.07 35.9
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Table10 Direct shear test results of CM A-treated soils

pop AFETEEET PN [kPa
25 50 75 100

PUBYSREE fR b 5B
dkPa_ ol (9

o 1 1617 1640 1691 1698 1589 6.7 KU
103.6 1206 1405  165.2 813 393 {fF
iy o 77.0 86.8 126.2 1377 517 415 RMIFN
&
26.9 82.0 1048 126.2 348 508 {fFN
y 3 58.1 1158 1382 1445 437 484 KM
&

68.2 84.4 126.2 1193 50.8 38.0 {fFl
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Table11 Indexesfor unconfined compressive strength of
CMA-treated soils
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g 3* 26.2 1.62 602.2 161.1 0.27
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