CRSECI F "= L T #M o #k Vol.41 No.9
2019 4F 9 H Chinese Journal of Geotechnical Engineering Sep. 2019

DOI: 10.11779/CJGE201909005

R E Boa iR & IR RASE 14 34

THRAV, FEES
(1. FERAGE KK TR RS Wi R AR R T s e TR A by, TR 400074 2. HPRASIE KSR KFIKIE TR 3 5 S =,
HER 400074; 3. FEPOKFIH IR AR B, K 402160)

T OE: HURIREIR R S UA I — R WA, A R ARG R S T 3 R R 1 3 B N . S T R
FETEY S LARAE R R AR EIR R B R 2R, BT RS, b T R S R R AR
R A AR AR B T AR5 O B ARYE RO 3 R Ay ER A3 3 R Bl 2 2R A5 AU R ) 1 B R 5 5
DMEEEARMFF, LARPEAE TN SEWERAER, WE LB L RERE RESERNIR, L3N mEE. %
HIET BB RS RN . I B A SRR . R BN SR E AR R T A T P,
IR S A R EHEE T R 0° ~25° [9ff. T BEBFPEA, I ZsEm L e E R hmE At
P00 A RN TR AT R B, S5O T RS R IR o0 A 7 vk, S T SR RCE B T MBI A S,
B ST AR RCE A TR 22 4 R AURID B B AR BUB R 25 6 R 2 8. 1R T R ENSUA 2 T 7E B A PR T (1 28
WIS T, IERE 7 R O AR IR T A B U R 2

KR A AEME WEERLRL, SABMEREA, Boett T BRI

FESES: TU452 XEAFRINED: A XEHRS: 1000 - 4548(2019)09 - 1619 - 09

EHZ BN THRAW93— ), B, ¥%, WA, ETMN SRR e 5 7 7 TAE. E-mail:

wangjunjiechhu@163.com,

Mechanism and stability of secondary toppling of counter-tilt rock slopes

WANG Jun-jie"?, GUO Jian-jun"’

(1. Diagnostic Technology on Health of Hydraulic Structures Engineering Research Center of Chongqing Education Commission of China,

Chonggqing Jiaotong University, Chongqing 400074, China; 2. Engineering Research Center of Diagnosis Technology and Instruments of

Hydro-Construction, Chongqing Jiaotong University, Chongqing 400074, China; 3. Chongqing Water Resources and Electric Engineering

College, Chongging 402160, China)

Abstract: Among kinds of toppling failures of anti-dipping rock slopes, the secondary toppling is the main inducement. The
geo-mechanical model for the secondary toppling of the anti-dipping rock strata under the action of the soil behind the slope is
established. Based on the laboratory physical simulation tests, the distribution laws of earth pressure on the surface, failure
modes, shapes and positions of the integral failure surface of the counter-tilt rock strata are analyzed. According to the
Coulomb's active earth pressure theory, the theoretical values of normal pressure at each point on the underlying stratum surface
are basically consistent with the measured values, but the soil arching effect leads to the difference between them. With the
increase of overlying soil thickness and surcharge effect, the soil arching effect becomes more obvious. The possible failure
modes of various strata include bending failure, bending-slip failure and sliding failure. The integral failure surface of the
underlying anti-dipping rock stratum is an approximate plane through the foot of the slope, and the angle between the integral
failure surface and the normal direction of the rock strata is 0°~25°. Based on the superimposed cantilever beam model, the
limit equilibrium analysis method of anti-dipping rock strata is improved by introducing the reduction coefficient of the
cohesion of joints on the cross-section of rock strata and the tensile strength of rock with the embedded depth of rock strata. The

theoretical formula of thrust for arbitrary stratum in the slope is ———————
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surface of the underlying anti-dipping strata is proposed, and the sensitive factors affecting the location of the potential integral

failure surface are found.

Key words: counter-tilt slope; secondary toppling; physical simulation experiment; superimposed cantilever beam model;

stability analysis; integral failure surface
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under action of self-weight and surcharge of soil behind slope
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strata under action of self-weight of overlying soil
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