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Analysis of shear characteristics and strength parameters in
Jiangdingya landslide, Zhouqu County
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Lanzhou, Gansu 730050, China; 3. School of Civil Engineering, Lanzhou University of Technology, Lanzhou, Gansu
730050, China; 4. School of Civil Engineering, Lanzhou Institute of Technology, Lanzhou, Gansu 730050, China)

Abstract: Studying the strength characteristics of the accumulation layer in ancient landslides is an important aspect of
landslide stability analysis and control. In order to reasonably determine the strength parameters in the stability analysis of
ancient landslide accumulation layers, this study focuses on the Jiangdingya ancient landslide treatment project in Zhouqu

County, Gansu Province. The study targets the the sliding body soil (gravel soil) and sliding zone soil (gravelly clay) and
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conducts large-scale field shear tests at two typical sections using the horizontal pushing method. The test results are compared
and analyzed with the suggested mechanical parameters based on engineering analogy method. Based on the above research, the
following conclusions are drawn: (1) When the shear strain of the sliding zone soil is small, the shear stress-shear displacement
relationship curve has crossed, and the shear stress of the soil sample increases with the increase of normal stress and shear
strain; (2) The larger the normal stress of the sliding body soil, the more significant the strain softening behavior; (3) The
residual strength of the landslide soil has a certain attenuation compared to the peak strength, mainly manifested as a weakening
of cohesion, while the internal friction angle remains almost unchanged. This is because the cementitious material in the sliding
zone soil is destroyed after shear deformation, leading to a weakening of cementation. The natural residual strength parameters
of the sliding body soil on the discharge slope are: the internal friction angle ranges from 18.2° to 24.6°, and the cohesion ranges
from 10.2 kPa to 12.4 kPa. The residual strength parameters of the sliding body soil are closer to the values obtained by the
engineering analogy method; (4) The recommended values of rock mass mechanical parameters for the sliding zone soil and
sliding body soil of the accumulation layer landslide at Jiangdingya are as follows : For the sliding zone soil, the cohesion

ranges from 7.0 kPa to 14.8 kPa, and the internal friction angle ranges from 15.0° to 17.5°; for the sliding body soil, the

IR

cohesion ranges from 15.8 kPa to 30.9 kPa, and the internal friction angles from 23.9° to 24.4°.

Keywords: ancient landslide; accumulation layer; in-situ shear test; shear strength; residual strength
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Fig. 1 Landslide of Jiangdingya accumulation in Zhouqu County'*”
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Table 1 Basic characteristics of landslide
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Fig.2 Site photo of landslide sliding body soil and sliding zone soil'*”
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Fig. 3 Direct shear experimental location and test site

PF L& RT3 B B U0 &, 7 B 85 U0 SAH He R
AR A VR SR 2 N R . e BRELE KR, Y
T BB A SR AR S BT D) f 2 R A S PR R S

AR KR A AT, AR R 00 A R
PR sEENE, WAL 4 B FE 100, 200, 300, 400, 500,
600 kPa A3 [ 4% B HEAT /K89 9) . Herb g 1) 7 48t



2025 4E

SRTUME | S5 HR S T IO 0 A R BT DI S R S H UM 69 -

InFR A ey, 5 1) 5 T BY D) If A L, 8 9 a7 20
J5 10 AT T 55 U0 1 E i o

PRI I, 2 0 o LA 2R, T LA O 4 BB
IR EN A, HLAFGIAIBE S min, 783 B fr 25 | 2 1%
Tia] AR T 35 S AH X AR S PRI K S B U far 8 A it fin
IKP-ag A3F, e Bt s 288 i BT TR %) B R Ams 4801 8% ~
10% 5328 55 15 Wit Jin, 7K Sy 23t 0 % 1) B i [i] o0 2
AR o T F BT U 78 i, B — e IR S5
OB 1 kAR HAR I Ay AR L R R
ELAS Y f8 A BT U1 AR 4 Hh 43 5015 A 3 BT 1) Bk
T A REN . ERMERA 0~ 100 mm.
3 BT TIREER KRS

P37 59 Y50 4 ) 1) 5 0 M JR v O — 3. BR
1N F32 500 kPa a7 I 2 A8 rh i IR A, H il +
HA S AAEAE BT D) 3 B b i B89 16 ) (o) -3 DI S (s)
HES NS

250

200

< 150 [
& -~ 100 kPa
® 100t -+ 200 kPa
-= 300 kPa
50 - -©- 400 kPa
= 600 kPa
0 2 4 6 8 10

s/mm

4 FEIIRBEGTETE L - sXRH#LE

Fig. 4 71— s curves of slide zone soil under field shear test conditions
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