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Stability analysis method for bedding rock slopes under seismic load

FENG Chun, LI Shi-hai, WANG lJie

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
Abstract: The seismic load is considered as a dynamic load, which results in the loss of the cohesion and tensile strength of the
structural face. A new stability analysis method is proposed based on the dynamic analysis approach and the limit equilibrium
method. For getting the dynamic safety factor, the continuum-based discrete element method considered as a dynamic analysis
approach is adopted to get the residual strength, and then the limit equilibrium method is used to calculate the safety factor

under gravity according to the residual strength. The analysis shows that it is unsuitable using the pseudo-static method to

0 3

Key words: seismic load; bedding rock slope; safety factor; CDEM; pseudo-static method

—_

=]

evaluate the dynamic stability of bedding rock slopes. Three-stage feature (horizontal stage, quick-decline stage and horizontal
stage) of dynamic safety factor can be obviously gotten by the proposed method, while the safety factor decreases gradually
seismic frequency can also be obtained by the new method.

with the increase of the fortification intensity by the pseudo-static method. Moreover, the dynamic safety factor affected by the
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Fig. 1 Model of bedding rock slope
WER A LR B N3 22 e R
R, ARRN
F_ (mg; g cos@ — Amg Asin ) tan ¢ + CS . ©
' Mg, gsin @ + Amg, Acos &
A, ANHBTE I IR, A AR /R KA
T 1T P AR IE R R, TR REYE — /B 0.25.
A, GINGER AR, SRt L R R
DI RN i R it b R A T T a2 Ok, A SCR
3 (3) RFHBFZAR T T IR | 2 1) 224 R
_ Mg gcosotan 9+CS,, ’ )
mg; gsiné
A, C RoRHUE S G 45 M Li LT3R .
A TR PR BOBAE . S %
SRR A, OB C S 3 B (IR
B RN Z R ROC R . BRI, ASCRAEE
J7ik (RN 4 AN AMRE 3 B Ol T
JE IO LI A s e, FERIGE J5 S h TR AL AR AR
SR C, KB ARAMRF AR (R (3) i
M 24 R A
AL SR SR I TR R RS IS
K JE (eI 258D % 83 TR 35 e |2 7 H
AZAGTEFE O em~m, HLRS kRt E rAefL
YU 0.1~1 GPa Z[a], Hittn] LU SAL AL A
WIEE K 7£ 10~100 GPa/m (K =E/L ), AICIEHH
FAA TN 4 50 GPa/m.

=

2 SEHMEPIIRERISIAN

T3 A ) 510 3 ko J7 % (Continuum
-based Discrete Element Method) =% ] -F-H fUl b i 44
(T RE BRI R o 127 VR A IR OGS s e T i
TEHAE PR IEAT A ROCTH S, kil ST B O
T, TR I AL I SR R D) ] SRR, S
BUAMIB A (ANl 2) o H T2 12350 1 2y T
e PR, 3 CDEM [ AR, 564 i) DU 1Y
A T2 10 e 65 AL T PR R IR L R, SR B 81



EE] o AF, 55 LT CDEM [ Z I3 FERUE VE 3B 5 w5t 719

BN AR AR R 3 22 4 R a0,

gkl
Btk
Hk1—S5 MERITGHRTT

Hfk2—1 MERITETT
B3 —s MERTET

B 1—4 AMERL 4N RHEE
Hfd 2——4 MNER. 4N TIRFRSE
Befh 3——4 NER. 4P RS

[E 2 CDEM HHIRIA K R E
Fig. 2 Blocks and interfaces in CDEM

14t CDEM [f) TR 2 Ja e 14 5 1), — EL ST
VIR B R B ol B D)L, BIDRE S R )
R C EBihrmET RN EE, Wl (4. H, F)
RS S s # j vk &Y 77 .

(N EDALIET 27

mE —FI>T (FJ—f k50 ,
M4 F'=F'=0, C=0,T=0.
(2)BI VIR :

W F'>F/xtanp+C,

M4 F'=F'xtang+C, C=0T=0.

H AR AR A S BAT A A RO AR, T
WA 23 7 A P 282 ) RIS A AL T 2R I I R A ), 2R
G TRANTT I ). DRI, SRAZARER, 7R Rh R A
R T BT AR . BeAh, T IR T C Kt
PLOmET AT E S, ST DT R
AR B AR BBk (JEIES), IXAER
FPRESE b o g D BUE T 45 R K L.

YO ZE SRR TINARY SRR e T TR PN
SER TRV AT, g 2854 T 950 58 1) R 2R ) S br ik e
55 R TRHSE B I AR IR R . FIE RIS R
OUHSERAR)ZE) AN AR T 1%~ 3% K H I
W rE A L T, th B AR A B T N B R
MBTRsmE e A k. Bk, ARSI E 45k Rl
IAPEN AR N 0% AR L E] 1%, BY DI N AR I 0%42 1L
B 3%, GRS R HTRL R SR TRE ) AaG RE
s 0, Akt (5) Fror. i, 0 FR A
NZ), 11 £RF—IZ, T,, C, & aYIHNZIr
PO REE ), e, WIBMERRAS, o hBPE
BIPINAR, R & 3 .

(4)

T cy

G,
T,
- w

1% £y 3% £y

Bl 3 SHMERUEETE
Fig. 3 Softening model of structural face
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