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Abstract: A simulation was carried out on initial collapsing-
sliding and a subsequent running out process of Wangjiayan
Landslide

Earthquake triggered by single and combined action with time

in Beichuan County during the Wenchuan
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difference, regionality and spatial heterogeneity of primary
and secondary seismic waves based on discrete element
method by taking into the consideration the fact that vertical
ground motion was still evident in post-earthquake field
geological investigation, and formation mechanism and key
controlling factors of slope collapsing and sliding under seismic
load were determined, which was different with the traditional
dynamic response analysis based on a consideration of
horizontal seismic load. The result shows that initial
collapsing and sliding of the slope are triggered by combined
action of vertical and horizontal tension, which plays a
dominant role,of primary seismic wave, whereas a subsequent
collision and debris flow of slope mass fractured are triggered
by combined action of primary and secondary seismic wave.
On the other hand, single action of primary seismic wave is
the key controlling factor inducing the slope initial collapsing
and sliding, and the topography near the slope is the key
controlling factor leading to collision and debris flow of the

slope mass fractured in later process.

Key words: single and combined action with time difference;

collapsing and sliding response of slope; Wangjiayan

Landslide; formation mechanism; key controlling factors
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Fig.1 Profile and distribution of monitoring spots in

numerical model of Wangjiayan Landslide
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Fig.2 Mesh generation in DEM model of
Wangjiayan Landslide
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Tab.1 Physical and mechanical parameters of slope rock mass
=k KR/ (kg « m™2) MW J1/MPa N EERE S/ (O IRFEE /GPa By YIfie/GPa
= 2 550 2.10 25 8.81 4.32
i = 2 650 2.34 35 10.00 4.92
*2 SHEHESH
Tab.2 Mechanical parameters of structural plane
Pt W NIEE/(GPa e m™ 1) BIINIEE/(GPa e m™ 1) NEESEEfR /(O K55 )1 /MPa i i/ MPa
Eay i) 2.12 1.65 38 1.38 0.64
gLl 1.61 0.98 32 0.52 0.03
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Fig.3 Boundary condition of DEM model

subjected to seismic loads
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Fig.4 Time-history curves of horizontal and vertical

velocity inputted in numerical model
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Fig.5 Time history of acceleration of monitoring points in numerical model
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