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Stability analysis of loess slope soaked by rainwater

WANG Qi-qi, HUANG Juan, YANG Jian-jun
(School of Traffic & Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To analyze the stability of the loess slope subjected to rainwater infiltration, the strength
reduction safety factor method was used to reduce the cohesive and the friction angle, the deformation
modulus and the Poisson's ratio were adjusted. The physical slope model test was performed on the 6
kinds of rainwater infiltration. The research results show that, when the rainwater infiltration depth
changed from Om to 1.2m, the circular sliding occurred, and the slip surface penetrated to the top of
slope. When the infiltration depth of rainwater exceeded 1.2 m, the safety factor of the slope decreased
rapidly, the plastic zone penetrated around the soaking surface. As the infiltration depth increased, the
sliding surface gradually transited from circular sliding to sliding along the soaking surface, causing
the shallow sliding failure.
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QHELEAYRLZE . W\CEMSITHRAALE m, FIMRKTTRELESH, BE1.
R, AEWAKEER, RF02miLEEF A B 6) AR B), MNFER 1. WER
RE. BNAKAMANBE, Jo2mE@ERE—H AoWHTRAREKEE, MR ST HE, 4
MFHRARE, HEREEWEEGCEREL27 RAEK2~3.

£1 HLAFHREK

Table1l Mechanical properties parameters of loess

KRB E EF/(KNem®)  EEER/MPa HRE FBEH/MPa  HEESR/() HH
0m < H;<02 m¥ R4 20 14 0.3 10 15 0.65
0.2 m < H,<2 m ¥ HRZ 19 16 0.3 12 18 0.77
H,>2 m RS 16 20 0.3 20 30 125

R2 BERBEBRA. WEEAFR

Table 2 Reduction of strength parameters of the cohesion and friction angle

FREK Om< H<02m 02m<H,<2m H;>2m
i PLEEA/(°) #i% J1/MPa PEE /() #i% J1/MPa PEEEEA/(°) #i% J1/MPa
1.60 9.507 6.250 11.479 7.500 19.842 12.500
1.62 9.392 6.173 11.341 7.407 19.616 12.346
1.70 8.957 5.882 10.820 7.059 18.758 11.765
1.80 8.467 5.556 10.232 6.667 17.784 11.111
1.82 8.375 5.495 10.122 6.593 17.600 10.989
1.90 8.027 5.262 9.704 6.316 16.902 10.526
2.10 7.271 4.762 8.795 5.714 15.372 9.524
2.12 7.203 4.717 8.714 5.660 15.234 9.434
2.14 7.137 4.673 8.633 5.607 15.098 9.346
2.16 7.071 4.630 8.555 5.556 14.965 9.256
2.20 6.944 4.545 8.401 5.455 14.705 9.091
2.22 6.882 4.505 8.327 5.405 14.578 9.009
2.24 6.821 4.464 8.253 5.357 14.453 8.929
2.26 6.762 4.425 8.181 5.310 14.331 8.850
2.30 6.645 4.348 8.041 5.217 14.091 8.696
2.32 6.588 4.310 7.973 5.172 13.975 8.621
#3 EHEE. AAEE
Table 3 The adjustment of the deformation modulus and the Poisson ratio
B Om<H<02m 02m< H,<2m H,>2m
wKH e R/ Mpa HIA LB R/ MPa HA AR/ MPa HA
1 11.262 0.372 95 12.946 0.370 77 16.473 0.364 23
2 11.216 0.374 47 12.893 0.372 30 16.406 0.365 72
3 11.046 0.380 23 12.695 0.378 10 16.156 0.37137
4 10.860 0.386 74 12.479 0.384 65 15.880 0.377 83
5 10.826 0.387 96 12.439 0.385 88 15.829 0.379 05
6 10.698 0.392 58 12.291 0.390 54 15.637 0.383 70
7 10.431 0.402 64 11.979 0.400 71 15.230 0.393 96
8 10.408 0.403 54 11.951 0.401 63 15.194 0.394 89
9 10.385 0.404 43 11.925 0.402 53 15.159 0.395 81
10 10.363 0.405 30 11.899 0.403 41 15.124 0.396 71
11 10.319 0.407 00 11.848 0.405 13 15.058 0.398 47
12 10.299 0.407 82 11.824 0.405 96 15.025 0.399 32
13 10.278 0.408 64 11.800 0.406 78 14.994 0.400 16
14 10.258 0.409 43 11.776 0.407 59 14.963 0.400 99
15 10.219 0.410 99 11.731 0.409 17 14.903 0.402 61
16 10.201 0.411 74 11.709 0.409 94 14.873 0.403 40
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Fig. 6 Slope model of rainwater infiltration
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Fig. 8 Plastic strain cloud diagram
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