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Experiment study on relationship between water content and shear strength of loess
in west Shanxi Province

CAO Xiaoyi', LI Ping’
(1. Xi'an Research Institute, China Coal Technology and Engineering Group Corp, Xi'an 710077, China;
2. School of Geological Engineering and Surveying, Chang'an University, Xi'an 710054, China)
Abstract: Based on the direct-shear tests and unconsolidated-undrained triaxial tests, the authors study the
relationship between shear strength and water content of loess in West Shanxi Province. The experimental results
show that the value of shear strength decreases as the water content increases in direct shear test, when water
content is smaller than about 12%, the value of cohesion decreases quickly as water content increases. And with
water content between about 12% and 23%, it decreases slowly as the water content increases. When the water
content is lager than about 23%, it decreases quickly again. The value of internal friction angle has no obvious
change as water content increases. The value of internal friction angle ranges from 14° to 32° In triaxial
compression test, shear strength parameter “c” decreases when the water content increases. With the water content
less than 12%, the decreasing tendency is steep, and it is slow as the water content is larger than about 12%. With

the water content increasing, internal friction angle decreases linearly and has a good correlation.
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Table 1 Water content and shear strength index (direct-shear tests)
/% c/kPa o/(°) /% c/kPa o/(°)
13.6 84 31.1 4.4 66 18.3
19.0 71 17.4 10.7 20 22.5
H-1 H-2
20.9 63 15.0 27.9 17 21.8
28.7 8 27.0
10.0 101 1.3 33 88 29
8.5 49 22.3
H-3 H-4
24.4 38 18.9 22.1 17 25.5
26.6 38 18 233 25 21.5
8.5 113 13.1 9.4 118 27.9
11.4 76 19.9 14.7 83 22.3
H-7 H-8
23.3 71 14.1 21.7 79 11.3
27.9 32 24.5 25.5 30 24.7
9.7 124 13.3 8.4 73 18.1
13.3 73 19.4 11.3 43 26.1
H-9 H-12
25.5 34 21.3 24.5 49 16.0
26.2 57 19.3 28.4 11 27.0
8.4 73 18.1 9.3 44 25.1
11.3 43 26.1 11.0 43 24.7
H-13 H-14
24.5 49 16.0 23.1 17 26.9
28.4 11 27.0 25.6 32 19
3.8 156 22.8 3.4 109 29.0
9.6 63 26.8 12.6 50 22.1
H-15 H-23
23.9 21 24.2 22.3 25 25.6
25.6 7 28.1 24.5 7 31.7
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Table 2 Water content and shear strength index(triaxial tests)

/% c/kPa o/(°) /% c/kPa o/(°)
3.2 191.9 34 3.1 225.8 30
10.4 78.9 26 8.0 121.6 28
H-3 H-4
20.1 454 13 31.2 15.5 4
28.2 28.1 7 31.8 9 4
3.6 1313 26 4.9 333.6 32
5.8 66.8 27 15.8 125.8 18
H-5 H-6
34.0 38.3 1 26.0 31.3 19
36.8 10.9 3 27.1 50.9 12
6.5 105.1 28 13.1 162.3 29
11.8 82.3 24 25.6 77.2 15
H-7 H-8
29.1 70.6 12 28.8 40.3 2
32.9 39.9 13
2.0 179.1 44 8.3 110.3 24
12.9 121.4 25 11.4 97 12
H-9 H-12
28.5 105.2 1 19.1 161 23
33.5 30.5 3 34.0 13 9
7.7 248.9 33 8.5 101.9 25
17.4 60.5 30 11.4 99.2 17
H-13 H-14
26.7 93.2 8 19.7 78.1 13
29.0 14.1 14 29.8 14 12
6.4 2325 28
112 80.3 27 15.2 69.6 32
H-15 H-19
21.8 84.5 9 21.3 68 27
31.3 36.8 4 23.2 59.2 25
1801 ——H-| —W—[2 =d=[-3 =—H4 B
160 | H—HT —O—H-§ —+—H9 em—=l]-]2 ol * A
1ok H-13 —¢—H-14 —®—H-15 H-23 x e - a
120 F Br > *me x
< 20 X .XA [ X + =
£100f < s - + . A¥G
S g0k 15k * -
X+ *
60 | 10k Y
Wk ' eH.1 MH2 AH3 XH4
i st XH7 OHS8 +H9 =H-I2
20 N H-13 ® H-14 ®H-15 A H-23
1 1 1 1 1 J 0 1 1 1 1 )
% B 10 15 20 25 30 0 5 10 15 20 25 30
/% wl%
1
¢ ) 2 « )

Fig.1 The relationship between cohesion and water content Fig2 The relationship between internal friction angle and

1 water content (direct-shear tests)
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Fig.3 The relationship between internal friction angle and clay 12%
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