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Abstract: In southwestern China, intense tectonic activity and frequent earthquakes occur, and slope
instability and collapse triggered by earthquakes severely threaten the normal production and daily
lives of residents. To more efficiently analyze the patterns of earthquake-induced slope instability and
collapse, a continuous-discontinuous seismic slope calculation method was implemented for the first
time in the general finite element software ABAQUS. The effectiveness of this method was validated
through laboratory physical experiments and numerical tests. The analysis of the overall failure process
of the Daguangbao landslide induced by the 2008 Wenchuan earthquake revealed that under 30 sec-
onds of strong seismic action, the collapse of the Daguangbao landslide began at the rear edge of the
slope top. The sliding surface of the landslide gradually became fully connected. After breaking

through the constraints at the slope toe, the entire landslide slid along the sliding surface toward
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Huangdongzi gully, where it eventually deposited. Therefore, this method can provide a reference and

basis for the calculation of earthquake-induced slope collapse.

Keywords: continuous-discontinuous method; instability and collapse; seismic action; slope; numerical

simulation
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Fig.2 Contour maps of displacement field in half-space

under oblique incidence of SV waves
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Fig.3 Time-history curves of displacement at central point
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Fig.10 Comparison results of displacement in numerical

simulation
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Table 2 Accumulation ranges of landslide at different time periods under two numerical simulation methods

B HERLIX R 10s 20 s 30s 40 s 50 s
A 2520~3 850 m
1950~3 680 m 1950~3 260 m
ABAQUS B 1950~2 400 m 700~2 600 m 700~2 420 m
C 700~1 060 m 700~1 060 m 700~1 060 m
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c B 1990~2415m 720~2 600 m 720~2 400 m
C 720~1 060 m 720~1 060 m 720~1 060 m
A 6.40%
‘ ) 4.22% 3.15%
AR5 22 B 6.25% 1.06% 2.38%
C 6.06% 6.06 % 6.06%
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Fig.11 Numerical model of Daguangbao landslide
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Table 3 Physical and mechanical parameters of Daguang-

bao landslide
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Fig.12 Time-history curve of artificial wave and correspond-

ing Fourier spectrum
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Fig.13 Sliding process of Daguangbao landslide
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Fig.14 Sliding characteristic curves of Daguangbao landslide
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