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Abstract: Combining with the dynamic finite element method, the vector sum analysis method(VSAM) which is
based on the vector characteristic of force and true stress field, is used in seismic stability analysis of slope; and
the dynamic stress field at any moment under seismic loads are obtained; so the time-history curves of safety
factors of slope can be obtained easily; and the whole stability state of slope can be evaluated. And then, the
method is applied to a high steep rock slope; and based on the static stability analysis of slope, the deep slip
surface governed by the weak discontinuities is analyzed under seismic loads. Seismic responses of 63 % and 2 %
probability of overloads in 50 a are taken into account in dynamic stability analysis of the slope. The calculating
results show that the dynamic safety factors are 1.86 and 1.66 under small and big seismic loads, respectively. The
seismic characteristics and dynamic stability of slope can be well simulated with VSAM, so as to provide a
practical approach for dynamic stability analysis of slope.
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Fig.1 Sketch of potential slip direction of whole slope
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Fig.2 Process of seismic stability analysis of slope with VSAM
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Table 1 Material parameters of rocks and soils

TAFALL A FAPERGE B WEEA

e u  p(kN-m®  E/GPa c/MPa  ol(°)
FE L 0.47 19.2 0.088 0.018 16.0
KEHE T 0.47 19.0 0.119 0.015 15.0
W g 1 0.47 18.8 0.351 0.045 185
RS 0.32 28.0 4.350 0.750 210
gy 0.32 28.0 5.500 1120 210
ST 0.30 25.6 0.500 0.200 35.0

PR IAIAE HARIRE N, Pz (a8 R An 4t
FIEE. 2Pk e, BREsiLIo XL,
Dy AR AN 30 kPa; AR IR T S AR R T
dixtbri i —2.95 m, IRILIRATEC) 130 kPa; HUJK
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Fig.4 Loading and constraint conditions of 2D geometric
model with FEM(unit: m)
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Fig.5 Time-history curves of horizontal acceleration of bedrock
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Fig.8 Time-history curves at the top and bottom points of slip
surface under small seismic load
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