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Experimental study of ionic soil stabilizer-improves expansive soil
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LIU Qing-bing , XIANG Wei , ZHANG Wei-feng"~, CUI De-shan
(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China; 2. Henan Hydraulic Research Institute, Zhengzhou 450003, China)

Abstract: The chemical improving expansive soil of Anyang in Henan province by experiment with ionic soil stabilizer is studied.
Through free swelling ratio test results combined with construction cost, the optimal ratio of ISS solution is identified as 1:350. The
soil test was carried out after the soil is chemical treated in optimal ratio of ISS solution. The soil tests include the shrinkage test,
swelling index tests, consolidated quick shear test, high-pressure consolidation test and water immersion test. The soil test results
show that the linear shrinkage ratio and swelling index decrease, shear strength Increase; and the improved soil has been changed
from hydrophilicity to hydrophobicity and has good water stability; videlicet, the expansive soil become non-expansive after
chemical treatment. It appears that the mechanism of action of ionic soil stabilizer on expansive clay can be explained through cation
exchange with the surface and interlayer cations. This reduces the density of the electrical charge around the clay particles which
leads to them being attracted closer to each other to form flocs; it is an irreversible process which leads to reduction of expansion and
modification of the engineering properties of the expansive soil.
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Table 1 Basic property of expansive soil

Al K St - RN o SR [ 25 R B (R L 5 K A) Wl (Il 7K 3D
FREKE RTAKE B AR R B B i —— — = 2 :
% % (gem) B M M JEMC 3R ﬁk?iﬁ BARGKE FES ONEEM WS 4R uﬁz%?ﬁ
/(g/em’) % /kPa /(°) % 1% R
11.6 4.29 202 276 4292 1412 2880 -0.09 1.84 15.04 25.88 25.42 79 9.8 059
x2 LR ERSY
Table 2 Gradation of expansive soil
42/ mm <10 <5 <2 <1 <0.5 <0.25 <0.075  <0.05 <0.01  <0.005 <0.002
FEREAL % 100.00  99.98 9630 93.02 89.72 88.02 8531 7991 7142 5236 19.35
R3 PP TEFE I 10 mL AT A BRI, 5L A
Table3 E f soil
able xpansive ratio of soi S n < N N
AR N/, o &t L 4, Rt ’
BB AR R Wik miﬁkﬁka BIARIF 4. HAKERTH
% % 125kPa 25kPa 50kPa  /kPa fERECLE (1:50) FIRACEE (1:450, 1:500) F, I
56 1.1 027 -087 -127 1619 PRSP RO ARAS S ERAR, 1y SLARAC LR B K - E
FH I AR A AT 25 PRI, Bl ieE 18 % /iha, BRI
2.2 FEiE TR GG L R AR 1. 1SS WTOKE

[i] 14 5 1SS —2 500 HL Rk, B4 (0 B uif4
S FEN(5~20)<10Y, BHES PRSI AR (5~6)
mg/(100g), k%N (50~56) mg/(100g).
7 B R A [ < JE IR KW, B /N RE B Ry
1:500. s LRARMAR, —KBm 1SS =H
1.00~3.00 L/m’,
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Table 4 Free swelling ratios of expansive soil in
different matches

Bkt B HIEAKE % B HIICEREIRE /%

BCkl (ISS:7KD

0 56 0
1:50 30 26
1:100 19 37
1:150 21 35
1:200 22 34
1:250 20 36
1:300 21 35
1:350 18 38
1:400 23 33
1:450 28 28
1:500 44 22
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Fig.1 The integrated curves of the cost and
improvement result
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Table 5 Shrinkage test of expansive soil

Wi
fckt (1SS:7K) d
LAE % i /%
0 232 9.82
1:350 1.19 8.16
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Table 6 Expansive test of expansive soil

=4 b/ A /% (31}
(ISS:7K)  JEME#*/% 125kPa 25kPa 50 kPa /kPa
0 442 0.43 0.26 0.15 37.85
1:350 1.58 0.12 0 0 17.5
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Table 7 Shear test of the expansive soil

+RES R KT /kPa PIEEREFA/(° )
FNECE 25.88 2542
ekt (1:350) 4528 2738

w7 W%, 1SS Il 1R IR IK - 262 )
WSO, AR S AT BT I I 1SS Jm, W
BEAE LUK T R 45 5 7K D2 g B g, AL
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Fig.2 Shear strength test curve with ISS influence
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Table 8§ Consolidation tests of the expansive soil

IREE AR JE 4 A%/ MPa! H 4/ MPa
FNECE 0.165 8.98
ekt (1:350) 0.126 11.73
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Table 9 Changes on the hydrated properties of the soil
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