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Experimental study on engineering characteristics of modified expansive
soil with silt

TANG Zi-giong?, CHEN Jia-fu?, HOU Jue?, ZHANG Ding-wen'*, SUN Hai-jun?
(1. School of Transportation, Southeast University, Nanjing 211189, Jiangsu, China;
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Abstract: Compaction test, expansive properties test, Atterberg limits test, California bearing ratio test (CBR) and
unconfined compression test on modified expansive soil with different proportions of silt were carried out to investigate
its engineering characteristics. It is concluded that the addition of silt reduces the hydrophilicity of expansive soil and
improves its compaction characteristics. The maximum dry density reaches the peak when the proportion of silt is 40%.
The swelling index of the modified soil is significantly reduced, the free expansive rate can be reduced to 24.5%, and the
loaded expansive rate is gradually close to zero. With the increase of the proportion of silt, the CBR of the improved soil
is significantly increased, and the unconfined compressive strength increases first and then decreases. It can be found that
its unconfined compressive strength has a peak value of 0.87 MPa when the proportion of silt is 10%. Combined with the
engineering practice of the Liansu expressway project, the uniformity of the mixed materials is improved by adding a
small amount of line to the expansive soil to reduce its plasticity and increase its breakability. The laboratory tests were
carried out on expansive soil improved by combining 40% silt and 2.5% lime. The results show that the addition of lime
improves the unconfined compressive strength of the soil and further inhibits the expansion potential of the soil.
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Table 1 Basic properties of the expansive soil for testing

RIREK HE R

Bao, /% G o /% /% I,

R MRS BRTEE mI&/K HBEEK
Primax 1(91cM3) 5 Wop /% 5 St 1% <0005 mm 0.005~0.075 mm >0.075mm

RURDRLAR 741 /%

251 273 541 28.8 253 1.796

16.7 55.0 48.45 46.91 4.64

F2 MEERMRIER
Table 2 Basic properties of silt for the test

RARE K& . N HORLRLAZ 53 A1 1%
19 LbE G  WR o /% %ME o, /% BRI,
@, I <0.005 mm 0.005~0.075 mm >0.075 mm
24.4 2.70 32.3 25.0 7.3 3.32 60.48 36.20
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Fig. 1 Compaction curves of the improved expansive soil
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Table 3 Results of compaction test of the improved expansive

Soil
i ad RS KE KT
p, /% Wop /% Pamax 1(0/CM3)
0 16.7 1.796
10 151 1.827
20 14.6 1.832
30 142 1.844
40 13.7 1.889
50 135 1.857
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2013) DO %Rk Lt T A ikl o, 2k
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Table 4 Free swelling ratio of the improved expansive soil %

Frt b p, H HZIK % Oer i R AR Eer
0 55.0 0.00

10 50.5 -8.18
20 48.0 -12.72
30 385 -30.00
40 28.0 —49.09
50 24.5 —55.45
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Table 5 Swelling ratios of the modified expansive soil %
0 kPa Jofar IZAK % 50 kPa £ fi LK F
P d, E, ep Eep
0 11.80 0.00 2.79 0.00
10 9.25 -21.61 2.15 -23.01
20 7.69 —-34.87 1.73 —-38.05
30 6.65 —43.64 1.30 —53.36
40 5.26 —55.42 0.51 —81.74
50 3.81 —67.71 0.03 —99.02
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Table 6 Boundary moisture contents of the improved

expansive soil %
FIREKE (76 g/17 mm) o
Py RS iy
@, @, I
0 54.1 28.8 25.3 CH
10 49.2 25.8 234 CL
20 47.9 24.7 23.2 CL
30 43.7 22.7 21.0 CL
40 375 20.7 16.8 CL
50 35.9 223 13.6 CL
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Fig. 7 Standard plasticity diagram of the improved
expansive soil
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Table 7 CBR test results of the improved expansive soil %

96% & 51 )5 93% )% 51 JE

P cBR  CBRWKE  CBR  CBRMKE

0 630 6.73 4.02 4.23
10 748 5.15 6.01 3.64
20 898 4.25 7.42 2.75
30  13.80 361 11.30 2.45
40  21.96 2.60 16.09 1.50
50  30.65 0.94 25.30 0.44
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Table 8 Unconfined compressive strength of the improved
expansive soil

p, /% TAMPEPUERE q/MPa SR BURI%
0 0.86 0.00
10 0.87 1.16
20 0.75 -12.79
30 0.56 —34.88
40 0.41 -52.33
50 0.23 —73.26
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Fig. 11 Unconfined compression failure patterns of the
improved expansive soil with silt
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Table 9 Test indexes of the improved expansive soil with silt

and lime
BRACE E i gk
Wop 15.7%
Pimax 1.76 (g/cmd)
Ot 1.0%
s, 0.011%
p, = 40% Oep ~0.002 3%
p, =2.5% o, 35.2%
@, 26.6%
I 8.6%
CBR 214.2%
Qu 0.90 MPa
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