$42% BT "= L T #M o #k Vol. 42 No.7
2020 4F 7H Chinese Journal of Geotechnical Engineering July 2020

DOI: 10.11779/CJGE202007012

i R E R R A S E s ERR s 5
BERMUMAR

#w oM, L BYOERAT, REa’
(1. K% RZEMR TR SMS R, P fie 710054; 2. BRKZEHARTREZER, HK 400044; 3. 4Tk KRS @%p, KE 300401)

B F: X TR RREE 1A R TR T, 2 BAG OB R 454, KCTHRBERTIE 300 mo At —2B 4R
ARt )2 S BU A BRI A T L, RS B B 86 55 UDEC B, BTFE T ISR A B S R R, Jf
I X, W T AT S AL BUABE, A RN TE RIS, DS 7RI A 2R
HUE AU BRI A G288 i 28 S BRI A & 8, T35S ] 73 i SRR LM B R 8 TR BONU R RSB B BLs
WAATT ROV E BT E &AL, SR LA Rsk oy s ORI R I0E, s PR BUE S T, AR BT PR R
WARW A 3 MR, ATE 97 SRR AR TR T ISR BRI X . SRR DR SR s SR A AT R B 2
BT W B EES, A S BT A RIAN R IR T ik Ja AR SRR s JSBAE U S 3 M 2 AR T4 T 120° I
AR WOIR, W E LIRS Ty, U 2 1 AL T AL

R MULYG BAEER, BEATE, OB, EEOTBER

FESES: TU43 XEkFRINES: A XEHRS: 1000 - 4548(2020)07 - 1286 - 10
fEE@N: & X0976— ), B, #HI, WLAETIE, FENFED TSR R ET AP TAE. E-mail:
hdcqy@126.com,

Centrifugal model test and numerical simulation for anaclinal rock slopes
with soft-hard interbedded structures
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Abstract: Most of the toppling deformations exposed in western China have soft-hard interlayer structures. The maximum
depth even reaches 300 m. In order to further explore the toppling mechanism of soft-hard interbedded anaclinal slope,
centrifugal model tests and UDEC simulation are combined. The mechanical mechanism of toppling is analyzed through
point-to-point relative displacement. Random fissures are preset in rock plates of numerical slopes, and the evolution laws of
failure surface are obtained. The results show that the displacement and fracture morphology of numerical model agree well
with physical tests. The toppling process of slope can be divided into initial creep stage, steady deformation stage and failure
stage. The front part of the slope is compression-shear composite deformation, while the rear part is tension-dominated. The
main fracture surface runs through the whole slope rapidly from the slope toe with a curved shape, and is a tension-shear fracture
surface. There are three fracture surfaces in the slope, which can be used as borders to divide the toppling slope into extremely
strong toppling zone, strong toppling zone and weak toppling zone. At the anaphase of the deformation, the failure mode of slope
toe turns into compression cracking, and the toe rocks gradually separate from parent rocks, leading to the progressive retrogressive
failure of slope along different fracture surfaces. The slope is more likely to be damaged when the sum of the dip and slope angle is
greater than or equal to 120°. The slope angle mainly affects the damage degree, and the dip controls the deformation scale.
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Fig. 1 Statistics of rock mass structures of toppling slope
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Fig. 2 Geotechnical centrifuge and physical model for slope
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Table 2 Material parameters of numerical model
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Fig. 3 Numerical slope model of centrifugal tests
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Fig. 4 Comparison of displacement curves
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Fig. 7 Deformation and failure of numerical model
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Fig. 9 Relative displacement curves of point couples
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