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Experimental study on expansive soil improved with cation modifier
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Abstract: The improvement of expansive soil with chemical medicine is an important topic in chemical-geotechnical
engineering, so it has been concerned by geotechnical engineers. For the embankment engineering on an express highway in
Yunnan Province, the expansive soil is improved with the cation modifier. The mechanism and the effectiveness of the
improved expansive soil are discussed. It is discovered that hydrophilic nature and swelling-shrinkage property are changed
drastically, that the free swelling ratio can be reduced, and that the particle size gradation, strength characteristics and hydrated
properties of the treated expansive soil are improved by a wide range. Clay content decreases, but silt content increases. Pore
decreases sharply, but the fabric is compact. The effectiveness of improving medicine reunited and cemented is obviously. The
change of dry density with water content decreases and the hydrated property of modified soil is enhanced. The indexes are
satisfied to the project and the cost is reduced. So the engineering properties of the treated expansive soil are improved to a
considerable extent.
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Tablel Physical and mechanical indexes of expansive soil before and after improvement

R RERET W AR wpfk <0.002 mm 5t e KT bk AlZIKk [
. K% 1% % Eizg 1% /(g * em ) % 1% /kPa
g ENi] 25.3 56.9 21.7 35.2 21.5 1.84 17.1 77 34.8
Ry 41.1 23.1 18.0 10.6 1.86 16.3 32 8.9
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Fig. 1 Tests on free expansive ratio of improved soil
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Table 2 Free expansive ratio of improved soil with different

contents of cation modifier %
NaSiO; PAMC/g
' 01 02 05 10 15 20
1 73 65 60 57 55 53
5 70 59 49 47 42 37
10 51 45 32 32 30 28
15 49 44 32 30 27 24
20 47 43 30 28 25 23
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Fig. 2 Curves of particle size analysis

FHIES (goom)
3

3 HSAIE b
Fig. 3 Comparison of the compaction tests

3.6 MBIBENLL

HUSCIR 1 5 o R AT BB, S5 3 B
Ro MR @EZEMNAKN, H e AT 25.1%, ¥
WY S0 AT I e ) AR B AT AR R JEE 1 3
3.7 CBRIiREEATLE

UVl 4 R, AR R 5 R M ERE S R S ERE CBR
S SRR KRN . M EKRET RN EKE
i, CBR {HAALE/N, 2L B U& /K%, CBR
B R B aT e e TR0k R F A A B A
OB ENEEE R . RS KRR, K
J5, UKL ) BEHEE g 25 KOS, DAL el L Bl
XEKEEUK, CBR HZ 5 m 5K, CBR {H
BRSO R 2 o X T R AR S R T,
T )RS SR K BB E AR BRI T . ek CBR
EHAEARN R+ CBREZ b, e f R T+



5573 AN . A ORISR K RS 1097

3 WAk Lo R RIBISRE X EL

Table 3 Comparison of shear strengths of expansive soil before and after modification

~ [l LR R 1R R S /kP Y 5 b
% S K% TH g - om”) ANF T FL I B 1 ) /kPa LBy L A b
50 100 200 300 ¢ »

G E) 17.1 1.84 180 200 250 315 148.4 28.4
SR 16.3 1.86 210 240 304 345 185.7 28.7
F 4 BRAIE L IRKIBF RS bE
Table 4 Comparison of hydrated properties of the soil before and after improvement
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Fig. 4 Variation of CBR values with water content for expansive

soil before and after modification
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Table 5 Comparison of prices between traditional project for

expansive soil and improved project
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