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Failure mechanism and modeling of excavation effect
for steep over-dip stratified rock slope
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Abstract: The failure of steep over-dip stratified slope is generally caused by slidingbending in unstable cutting slopes of highway in limestone
mountainous area. Based on the case study, the geomechanical mechanism and process of the deformation and failure for this kind of slope are il-
lustrated, and discrete element method is used in modeling the excavation effect and final stability of the slope. According to the failure mecha-
nism, a typical reinforcement remedial design of the slope is proposed.
Key words: highway in mountainous area; cutting slope; sliding and bending; discrete element method
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Fig. 1 General view of the slope
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Table 1  The stratum and lithology of the slope
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Fig.2 The attitude of siliceous limestone and silicic rock exposed

during slope excavation
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Fig. 3 The engineering geologic plan of the slope
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Fig. 4 The arch rib revetment damaged due to the
deformation of slope
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Fig.5 The engineering geologic section and model of the slope
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Fig. 7 The discrete element model of the slope
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Fig. 8 The partition of the difference grid
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Fig.9 The initial gravitational field of the slope
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Fig. 10 The displacement of the slope excavated according to
the original design
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Fig. 11 The time history curve of horizontal displacement
after excavation
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Fig. 12 The displacement of the slope excavated according to
the first alteration of design
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Fig. 13 The displacement of the slope excavated according to
the second alteration of design
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Fig. 14 The reinforcement remedial design of the slope

2002 4 12 A 5% 1 AP bk Bt T, $2 L T
R R AL B S0 e e — 80 (B ARSEAT R
o TAT PRI AR AT 565 a3 ( IR N B RAARE ) 1R
AT RERHHR(K133+ 180~ 220 BX), 1B T X B i
PAHEAT i ] fry 0 B[R] sk PR e 2 B, B A DA
HIH AR K AATAT AL #%, W T Puis i s it i) & B
P oSS il ¥ Rk BT 0 JE PR EE R A, RR e
PERCLT, 2235 T BTN [ fe & B BT B R D=

6 45 ®

(1) TEA A L IX A A TR, B - BE
HMLZEARE A T - R8RS B Ok T O TR
SIS AL SRR, & — R E AR B A R AR, WA
e LA e R FC 5T ) 2= WL, Dot 2 S U ORI LR
ik .

(2) 3277 12035 1 1 Jo 4S8 XA O R 1) 7 M VP A A2
ATRAE PEVEUT G5, 5 WL 1 2 = VP4 A2 TR 22 1Y
ST B, RN B ia v R At T R .

(3) HUE P BALIH 5T BB R F 2 7 14
B R PR FEFIHL R, IF G 0D ok i) R A5 RE R
WIEA

SE30Hk:

(1] ke, EAR, E224 TR Hr B M. JEat:
JoE H FBAE, 1994

[2] Anderson M G, Richards K S. Slope Stability] M]. New York:
John Wiley & Sons, 1987.

[ 3] Hoek E, Bray J W. Rock Slope Engineering] M ]. London: Insti
Min Metal, 1981.

[4] FMEET, PRIES, Koo, . TP (KR BEE T A
FRAZ T I RS E M VF A B [y AT FE[R] . AE AT B R
ol R A, 2002.

[5] Fiksk, M. BEECR Tk IR S L% i R A
[M]. PEBH: ZRAb T2 B Ak, 1991





