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Influence of wetting-drying cycles on strength characteristics of Nanning
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Abstract: Since most of expansive soil slopes exhibit shallow landslide, undisturbed and remoulded expansive soils of Nanning

outer ring are specially selected to carry out contrast tests. Through the well-designed test program, by improving the

conventional sample preparation conditions and methods of direct shear tests, laboratory simulation of soils under seasonal
drying shrinkage and wetting expansion is made closer to the actual situation. Meanwhile, the rules of strength reduction of the

two kinds of soil samples subjected to wetting-drying cycles are studied. The results show that the strength reduction ratio of

the soil samples with loading is smaller than that of the soil samples without loading after experiencing the same wetting-drying

cycles, which verifies that the loading has an obvious inhibitory effect on the shear strength reduction. Whether it is undisturbed

0 3

or remoulded samples, the strength reduction is mainly owing to the decrease of ¢ after experiencing wetting-drying cycles and
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the reduction of ¢ is not obvious. Moreover, taking the low stress of slope shallow layer sliding into consideration when

conducting tests, by analyzing the test results, reasonable shear strength parameters can be determined to analyze the stability of
shallow slope. The research conclusions can be used for reference in engineering design.
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Table 1 Characteristic indices of expansive soils
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Fig. 1 Wetting-drying cycle saturation without loading
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Fig. 2 Wetting-drying cycle saturation with loading
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Table 3 Results of shear strength tests kPa
Tt B IR Jotir T R JsUIRAE Jotir T L TR A T P TR
BH ARV IRV IRV
%) 0 2 4 6 8 2 4 6 2 4 6
5 31.03 18.96 10.43 6.86 5.52 12.21 6.00 3.62 3.02 7.93 5.52 4.14
15 38.10 29.56 20.93 17.56 14.09 16.00 11.26 10.09 9.45 13.74 13.56 12.87
30 50.08 34.17 30.02 26.67 25.50 27.01 17.84 15.67 14.28 22.34 20.67 19.34
50 56.01 50.25 38.94 33.45 31.98 35.77 28.10 24.29 22.34 32.00 30.10 28.29
75 70.94 60.85 53.25 50.27 47.37 45.60 36.82 34.17 30.78 40.98 37.72 37.02
100 87.80 81.18 65.08 58.36 51.44 55.64 48.14 44.43 42.18 50.80 47.85 47.50
200 137.52 12395 108.82 101.01 96.49 95.09 83.51 79.66 77.44 90.59 87.00 84.78
300 193.72  170.68 152.44 138.48 137.98 140.69 126.60 122.43 120.13 133.03  129.56  128.69
x4 FREEEATEEZATMESHMIHEE
Table 4 Comparison between measured and calculated shear stresses under low stress
iz B ) 52 I{E/kPa BYRY )i 58 /kPa
BEH N ) AT T
/KPa TRAE KK BRI KK
0 2 4 6 8 0 2 4 6 8
5 31.03 18.96 10.43 6.86 5.52 34.52 31.78 22.92 21.95 15.44
15 38.10 29.56 20.93 17.56 14.09 39.91 36.51 27.32 25.92 19.59
30 50.08 34.17 30.02 26.67 25.50 47.97 43.60 3391 31.88 25.81
50 56.01 50.52 38.94 33.45 31.98 58.71 53.05 42.70 39.83 34.10
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Fig. 3 Curve of shear strength of undisturbed soils after 6
wetting-drying cycles
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Fig. 4 Relationship between shear strength parameters and
wetting-drying cycles of undisturbed soils
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Table 5 Shear strength parameters of high and low stresses with different wetting-drying cycles

N R S 4150 07,% S _ :
0 e T o P e T TR
0 2 4 6 8 0 2 4 6 0 2 4 6
I%J—@ 1] /(o ) 2824 2530 23.73 21.68 22.51 22.81 2222 2212 2198 2281 2145 21.20 21.36
JIB c/kPa 31.86 2942 20.72 1996 13.37 13.30 9.92 6.91 6.38 13.30 7.45 4.73 1.65
{5 o/(°) 28.84 30.52 30.19 30.05 29.79 26.04 2538 24.27 2437 2604 2396 23.08 21.10
JIB c/kPa 2096 18.13 10.35 6.72 490 10.22 6.79 5.73 448 10.22 4.45 2.65 2.47
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Table 6 Shear stress and reduction ratio of remoulded soils with different wetting-drying cycles and loadings
P H % AT TR R (1) AR Tt TR R (1) AR
&
}/;1331 /kPa  /kPa 1/kPa TJkPa  Ay/%  Ayif%  Nej/% T/kPa  t/kPa tgkPa Ao /%  As /% As /%
30 27.01 2234 20.67 1934 17.29 23.47 28.40 17.84 15.67 1428 3395 41.98 47.13
50 3577 32.00 30.10 2829 10.54 15.85 2091  28.10 2429 2234 21.44 32.09 37.55
100 55.64 50.80 47.85 47.50 8.70 14.00 14.63  48.14 4443 42,18 13.48 20.15 24.19
200 95.09 90.59 87.00 84.78 4.73 8.51 10.84 8351 79.66 7744  12.18 16.23 18.56
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Fig. 5 Reduction ratio of remoulded soils wetting-drying cycles
with loading
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Fig. 6 Reduction ratio of remoulded soils during wetting-drying
cycles without loading
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