o9 32 %5 3 W K L AR FFESY Vol.32, No.3
20254 6 A Research of Soil and Water Conservation Jun., 2025

DOI1:10.13869/j.cnki.rswc.2025.03.005; CSTR:32311.14.rswc.2025.03.005.
e, skEW], B2, A E BT 85 U0y SO i AR AR e PR SR [T ] K - ARIERIFSY L 2025, 32(3) 1 180-187.
Li Sixuan, Zhang Xiaoming, Zhao Yi, et al. Impact of direct shear methods on the stability of Benggang slope [J]. Research of Soil and Water

Conservation, 2025,32(3):180-187.

HLT R Y) 75 2R 17 ) 1A 300 Dk i o PR ) 55 Wi

ZFHE,L, KRAL, R 20, Frx’

(1. ey RaE IR 5B b, 5UIL 4300705 2. iUk TR AT BRA 7, i8I 430070)

M OE: B/ WA RE B Jr U i 4 bt 08 M e S AR e Tk 1 25 S Ak S, B 7E R 10 3 VA B R AL AL 24 4K
Wi 3R] FFA E) B0 06 0 B 0 o i 5 2 80, JE A FLACSD B B4 09 VI 45 18 F i fa e s 4k, Ugs &
SIHTRTRI BB 7 X F 200 . [EER] (1) 48 5 Z 44 05 137 7 0 i fie K« 41 4 )2 78 o 28 400 kPa 12 35 350 46 b 57 i
IR %1979 kPa, F& W H AR 50T U1 T B AT 5 B B K s o (2) By DDA i 5 0 by 30 BIURR I < 2T 4 2N B
J2 X5 By U 7 2 Ry R e 280k 400 KPa % 57 T A9 B BT 3 S 58 51 194.547 kPa, & Fad )2 19 182.37 kPa, [ 45 TR BT X} 4
A PR 3 2 L P JRE 422 o R B8 1) B Bl 78 e o W 8 0 (3D S R s M A0 A« 48 BT AN AN 22 4 R (FS=3.18) , HLf
R 58 O g A8 1 R T2 AT X, B A L O SR N R B OIS R I 0 ke Xl 7 g B 1] T, R K 245K 22 kP,
A 517 2T LB B R U, L R 2 M0 1 8% e R T A A, R A B S A K, e m Ak . Y R
i R 1 o 3ok s, 1% 0 TR Y N ) AR MR L S . (IR ] AR AR DT V) A E R PO DT IR Y 4 X 25 R BN R
LN B A SRR A 22K o GBS BT T 0 0 S50 A e 320 5 0 R AR BT B R R
KPR 15 X FLAC3 D Rk ihd; i

RES%ES:S157.1 SCERARIRED : A S :1005-3409(2025)03-0180-08

Impact of direct shear methods on the stability of Benggang slope

Li Sixuan', Zhang Xiaoming', Zhao Yi', Guo Xiaoliang”
(1.College of Resources and Environment, Huazhong Agricultural University, Wuhan, 430070,
China; 2.Wuhan Linshui Engineering Consulting Co., Ltd., Wuhan, 430070, China)

Abstract: [Objective] This study investigates the differential impact of various direct shear methods on the shear
resistance performance of Benggang soil and slope stability, aiming to provide scientific evidence for slope
management. [ Methods] Different direct shear tests were used to measure shear strength parameters, and FLAC3D
software was employed to simulate slope stability changes under various shear conditions for a comprehensive
analysis of the mechanical effects of each direct shear method. [Results] (1) Maximum shear stress response
under slow shear conditions: in the slow shear test, the shear stress in the red soil layer surged to 197.9 kPa under
a 400 kPa load, indicating its high potential for strength increase under slow shear conditions. (2) Sensitivity of
shear strength to shear methods: the red soil layer is more sensitive to shear methods compared to the transition
layer. Under the slow shear test with a 400 kPa load, the shear strength reached 194.547 kPa, higher than the
transition layer’'s 182.37 kPa. Consolidated quick shear significantly affected the internal mechanical properties of
the soil, such as internal friction angle and cohesion. (3) Slope stability analysis: slow shear not only resulted in a
low safety factor (FS=3.18), but also led to large shear strain increments and extensive deformation areas, making
this shear method the least stable shear method. The X-axis stress on the Benggang slope was directed towards the

slope face, peaking at approximately 22 kPa. Displacement under all shear methods initially increased and then
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decreased. However, the magnitude and direction of displacements in the consolidated quick shear test differed

from those in other tests, showing a large displacement towards the outside of the slope. The Y-axis stress

decreased with increasing depth, and the shear stress variation was particularly significant under slow shear

conditions. [ Conclusion] Under different direct shear methods, although the absolute difference in shear strength

is not significant, the internal friction angle and cohesion differed considerably. Numerical simulation indicates that

the slow shear condition poses the greatest challenge to the stability of Benggang slopes.
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Table 2 Mechanical parameters of each soil
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