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Influence of initial moisture content and vertical stress on
the residual strength of weak expansive soil
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Abstract ; The residual strength tester was adopted to carry out four repeated shear tests on the weak expansive
soil in Hefei, the testing results show that the residual strength of weak expansive soil is affected by the initial
water content and vertical stress. the higher the initial water content is, the greater the vertical stress is, and
the larger the decent degree of the residual strength is, the highest decent degree of the residual strength is
60.4% . When the vertical stress is 100 kPa and 200 kPa, the initial moisture content has a linear relationship
with the residual strength of the weak expansive soil. Under the vertical stress of 300 kPa and 400 kPa, the
initial water content exponentially relates to the residual strength of the weak expansive soil. It is found that
when the initial moisture content is low, a stable residual strength of the weak expansive soil can be obtained
through repeated shear tests. While the initial moisture content is high, a stable residual strength cannot be
obtained by repeated shear test, and the ring shear test is recommended. The initial moisture content of weak
expansive soil in Hefei region ranges from 18% to 21% . The residual strength of weak expansive soil can be
measured by repeated direct shear tests. This test result is of great significance to the stability analysis of
expansive soil slope in Hefei area and to the prevention and control of landslides.
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Table 1 Basic properties of weak expansive soil samples

i men om wwo o LR PHE AP
X1 FE/m &ﬁ(g'cm’ﬂ e ERELES K i
W/ % Ip/% /% Sef/%

FEGFX 2~6 20  2.12  40.5 20. 1 19. 1 42
WX 2~6 20  2.09  40.7 20.6 19.4 39
HIX 2~6 20 215 42.4 21.2 20. 6 41
FHX 5~8 20 2,16  40.2 18.1 17.3 43

F2 FPEAKETERBSN

Table 2 Particle size analysis of weak expansive soil samples

A ) kA% /mm B Y L/ %

+
>0.05 0.05~0.01 0.01 ~0.005 0.005 ~0.002 <0.002
WX 3.02 42.38 14.76 9.89 32.97
X 2.87 36. 83 15.71 10. 11 37.35
HiLX  3.39 40. 1 16. 24 10. 03 30.24
BiFHIX  3.14 31.98 15. 69 9.98 39.21

1.2 R
(TR B 7 EEBRIE) (GB T50123 - 1999) 48 H B
LB 3 ~4 W, B YAk 30 ~ 40 mm;
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Fig.1 Automatic residual strength tester
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Fig.2 Soil samples experience four repeated shear tests
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Table.3 Test results of shear strength and residual strength

% 1a]
g BOOTHIE 7 /kPa
o/kPa

Amax/

BRARIE 7 /kPa o

17.8%20.5% 22. 6% 25. 6% 17. 8% 20. 5% 22. 6% 25. 6%
100 105.4 96.3 87.3 60.7 61.7 54.9 53.9 35.7 43
200  154.9 154.5 139.5 108.2 107.9 91.7 69.6 43.1 49.9
300 200.9 166.2 159.7 152.4 137.3 107.7 83.7 60.3 60.4
400 230.8 225.9 206.3 176.6 146.3 112.1 89.9 76.7 56.6
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Table.4 Strength parameters

B0y 5 B2 B AR
WU 5 K S %
c/kPa @/ (°) c¢/kPa @/ (°)
17.8 67.5 22.9 45.5 15.4
20.5 60. 6 21.8 44.7 10. 6
22.6 53.9 20.7 43.8 7
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B, R SR FH P R oR BCHL A 2 AT 5 18 ) N ) S 400
kPa VEFIF , ¥ 1R & 7K 38 5 55 Ay 0k B (9 45 MR A ¢ R AL
femr , R =0.988 5, X A 1l X A< Yk ik 50 2540 445 SR ok
BB R 12 300 kPa,400 kPa fE T~ , #14R
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Ko7, S TR AR kPa

55 B Ak - W0l 5 KA, %
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ik BAH OGS
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SR P
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Table.5 Numerical analysis of residual strength

W )W 1 o/ kPa LA XHEU A fREAUS

100 7,= —3.164 3w+ 119.98 -66.7In(w) + 255.98 7, = 213.44¢ 07
R=0.9387 R=0.9217 R=0.9189

200 7,= -8.4753w + 261.35 -180.8In(w) + 632.19 7, = 972.28e 1%
R=0.9947 R=0.988 4 R=0.979 0

300 7,= -9.955 90 + 312.55 -214.3In(w) + 754.22 7, =931.88¢ "1

i R =0.996 R=0.9989 R=0.998 4

200 7,= —8.98w+ 300.44 -195In(w) + 703.92 7, = 632.91e "%
R=0.9733 R=0.984 6 R*=0.988 5
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Fig.3 The relationship between initial water content and residual strength of expansive soil under different vertical stress
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under the vertical stress of 200 kPa
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Fig.7 The shear stress-shear displacement relation curve of
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of 22. 6 % under different vertical stresses
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Fig. 8 The shear stress-shear displacement relation curve of
soil samples with the initial moisture content

of 25. 6 % under different vertical stresses
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Table 6 Shear displacements under different vertical stresses

200 kPa F 8§41 {i; #/mm

300 kPa F 541/ #£/mm

400 kPa F 8§ Y] {7 #%/mm

BIR K/ %

1 2 3 4 1 2 3 4 1 2 3 4
17.8 2.812 6. 822 6. 626 6. 485 1.79 8.758 6. 345 5. 881 3.94 7.481 8.043 7.295
20.5 1. 676 3.443 3.603 3.875 2.543 6. 042 6.577 5.781 1.593 9.926 7.131 7.224
22.6 4.583 7.785 7.973 7.789 2.89 7.722 9. 986 9.97 4.555 9.818 8.531 9.926
25.6 9. 604 8.569 9.994 9.267 5.241 8.027 9. 898 8.324 9.176 8.387 9.922 9.993
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