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Ring shear tests on slip soils and their enlightenment to critical strength of
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Abstract: The critical strength of landslides is important for their researches, and how to evaluate it accurately has been the
focus and nodus. Conducting ring shear tests on slip soils can obtain the peak and residual strength parameters, and it is helpful
to reveal the shearing properties of the soils. Thus, the ring shear tests on the slip soils sampled from Huangtupo landslide are
carried out, and two normal stress partitions (namely high- and low-stress subareas) are determined with the boundary stress
value of 180 kPa. Then, the soil strengths in this two stress partitions are studied. As a result, the post-peak strength-softening
mechanism dominated by the decrease of cohesion (decreased by 44.8% in the high-stress subarea, and 93.8% in the low-stress
subarea) and the constant of frictional angle (the difference between peak and residual frictional angles in the high-stress
subarea is 0.136°, but 0.468° in the low-stress subarea) is illuminated for the slip soils. By employing a weakening coefficient
of cohesion, the back analysis method is adopted to study the critical strength of the reservoir landslide under different working
conditions. Eventually, by considering the variation of slope stress and the softening-properties of the soils, the reasons why the
critical strength is related with the working conditions are discussed, and their enlightening significance and engineering
significance are also expounded.

Key words: ring shear test; shearing mechanical property; critical strength; landslide evolution; back analysis; reservoir
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Fig. 1 Engineering geological plan of riverside slump-mass No. I
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Fig. 2 Engineering geological profile of riverside slump-mass No. I
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Fig. 3 Grain-size distribution curve of slip-soils
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Table 1 Physical indexes

RIREKE  RREE W W 2l
1% /(grem ) 1% 1% Ei

18.89~20.01 1.9~2.1 14.58  22.03 7.45

WHR R T T AR TR, 2% R8BI 1 5 B BRIt
NPT R E A, AR N AR R ©
R —Fr B, JeiE R K [E 45K 77 800 kPa i 1A
HHATE S, EEE LS 120, BB AT i
5, Rpnffs kg @R ER)E, ¥ 800 kPa [k /)
B 22 B DRI BT 75 (v R s e, IR ISR 1 R R
5E 30 min, J5PA 0.02 mm/min {95058 RGBT
5 Q@BUINRIGHT, WEETR )y - ALk, 24878
F1B & R — B H AT R AR, T 3RoR 2L B 5
RIEL, AHE IR OARREEF, St r T 8 A
ANEEA T R R BT UREE, BD 8 ANF & AF R EETE
800 kPa J& /7 I 5E BlEl 45 LA, MK IKIEHL 50~600 kPa
Y0 PN ) R — 2Rk R T RS D) (R 3D,

R2 TS REMNEE

Table 2 Mineral components and contents of slip soils with grain size <0.025 mm
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Table 3 Test procedures
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Table 4 Ring shear strength parameters of slip soils
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Table 5 Subareas of strength parameters for slices
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Fig. 13 Evolutionary trend of landslide under different working
conditions
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