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Pseudo-dynamic analysis of anchored characteristics of layered rock slopes
subjected to seismic loads

ZHOU Wei LI Haibo LIUYaqun CHAI Shaobo LIU Jingsen
(State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics

Chinese Academy of Science  Wuhan Hubei 430071 China)

Abstract Anchoring technology has played an important role in slope reinforcements in engineering practice.
However the failure mechanism of anchored slopes subjected to seismic loads is not fully understood at present.
Therefore the study of dynamic behavior of anchored slopes is of great significance for the optimal design of
slope reinforcements. In this paper the pseudo-dynamic method is used to simulate the input of acceleration-time
history. Based on the upper bound theorem of limit analysis the mathematical expressions of the required
reinforcement force when the layered rock slope under seismic loads is in critical status and the factor of safety of
it are then deduced. Finally the parametric studies on the influence of the dip angle of bolt the dip angle of joint
surface seismic acceleration coefficients seismic amplification factor joint cohesion joint friction angle on the
required reinforcement force when the slope is in critical status are discussed. The results indicate that the stability
of layered rock slope is influenced to some extents by all the parameters mentioned above. In addition with the
increase of joint friction angle the horizontal seismic acceleration coefficient and seismic amplification factor have
greater effects on the required reinforcement force while the dip angle of bolt the dip angle of joint surface the
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vertical seismic acceleration coefficient and joint cohesion have less influence on it.

Key words slope engineering seismic loads pseudo-dynamic analysis the upper bound theorem of limit analysis
total reinforcement force

[22]

2008
8.0
[1-2] [3-4] 2
[5] [6-7]
H. I Ling 21
H. I. Ling D. [23]
Leshchinsky®™ H. 1. Ling @
H. Nouri 19
M. Jahanandish ~ A. Keshavarz*!
R. L
Michalowsko[*?23!
[oy,dv=[Tyds+[Xvdv (i j=1 2 3
\% S \%
1)
[14] xi Ti Vi
gu VI O-u xi Tl
t z
f [15] S \VJ
R.S. Steedman 1617
S. S
Nimbalkar [
P. Ghosh*%
[20] 2.2
z
t f [21]

[21]



2016

* 3572
o, (2 ozp+nguf4ﬂng%mw@—ngj
2 P = Y TV[Sin(90 =6 + 6 + p) cos x +
i=1
a,(z 0:{L+“*‘”(g—n}&gyncot—H‘J
H Vo )] c0s(90° — 5 + 0 + p)sina] (8)
®) P T
a(z t) a( t) TF n i
kh kv I
H g w
w=2nIT T v, m,, = p(H —z)[cot(s — &) - cot 5]dz 9)
v
P z dz
v, =4G/p 4)
vp — M (5) H
\ p-2u) Q=] mya(z 1)=
© L # 2 3
23 khpg[cot(rs—ga)—cow]{(H P J_XS}
1 art 2 H
ABC AC (10)
ABC H
o o0-0
a cC ¢ x =2n°f, cos{Zn(l—ﬂH
T A

Fig.1 Model for reinforced slope
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non-dimensional anchorage force k
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