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Fig. 1 Landform and physiognomy of the collapse site
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Fig.2 Engineering geological plane of the Zaojiaotuo collapse
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Fig.3 Longitudinal profile of the Zaojiaotuo collapse
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Fig.4 Rock mass joint attitude in provenance
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Tab. 1 Statistics of the controlling joints
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Fig.5 Stereographic projection of bedding planes and joints in slope

2

Tah.2 Description and statistics of each joint set in stereographic projection
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Fig.6  Numerical model of Zaojiao Tuo collapse

Tab.3  Calculation method of uumerical model
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Tab.4 Physico-mechanical parameters of slope rock mass

/ (kg/m®)/ MPa / ° / MPa / MPa / MPa

2 450 2.5 25 1 560 450 1.4
2 700 6.8 41 2 560 1 560 2.5
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Tab.5 Boundary conditions of numerical model
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Fig. 8 Distribution of monitoring points
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Fig. 11  Time-history curves of acceleration of monitoring point Al
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Fig. 12 Time-history curves of velocity of monitoring point Al
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Fig. 13 Time-history curves of acceleration of monitoring point A5
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Fig. 14  Time-history curves of velocity of monitoring point A5
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4
N 11 ~14
Al ~ A5
6 Al ~ A5
7 o
6 Al ~ A5
Tab.6 Peak values of velocity and acceleration at monitoring
points Al ~ A5 /(m/s)
Al 60.7 32.4 3.18 1.21
A2 -80.8 43.6 3.31 1.33
A3 -92.9 51.3 3.82 -1.65
A4 -386.4 -178.9 6.97 -3.26
A5 561.2 281.8 -8.63 -4.37
7 Al ~ A5 N

Tab.7  Amplification factors of velocity and acceleration at monitoring

points Al ~ A5

Al 6.15 4.91 2.45 1.37
A2 8.18 6.60 2.55 1.51
A3 9.41 7.77 2.94 1.88
A4 39.13 27.10 5.36 3.70
A5 56.82 42.68 6.64 4.97
>
> o
A4 A5 Al ~ A3
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15  Time-history curves of displacement at monitoring

points in landslide mass
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Fig. 16  Development processof landslide element at different running states of numerical model
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Tab.8 Analysis of movement states
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Numerical Simulation of Formation Mechanism of the Zaojiaotuo Collapse

SHEN Tong WANG Yunsheng ZHANG Yunhui

( State Key Laboratory of Geohazad Prevention and Geoenvironment Protection/Chengdu University of Technology Chengdu 610059 China)

Abstract: "5. 12" Wenchuan earthquake induced extensive collapse disasters in the epicentral area which has
caused huge losses to the local peoples lives and property. In this paper we choose the Zaojiaotuo collapse in the
epicentral area as research object based on detailed field investigation of the collapse$ natural geography and engi—
neering geological environment analyses and judge the development characteristics of the collapse masses. Using
the Discontinuous Deformation Analysis software DDA to simulate the whole process of the landslide. The results
show that slope topography amplification effect in the epicentral area performs significantly a high and steep terrain
with an inclined bedding slope controlled by steep structure plane has a significant amplified effect on seismic
wave. Amplify peak acceleration—the increasing amplitude forces rock mass along the controlling structure planes
which parallel with slope to crack quickly—rock masses collapse along the slip surface—high-speed detach from the
slipping source region—huge potential and kinetic energy drive rock mass to do long-distance movement. The nu-
merical simulation analysis shows that with the increase of slope height particles’ acceleration and velocity in the
slope body has significant terrain amplification effects under the action of seismic force. However the horizontal
magnification effect is more obvious than the one of the vertical direction. The amplification factor of monitoring
point’ s acceleration and velocity in structure plane is much greater than that in the stable slope when seismic
waves face with discontinuously steep structural surfaces which incline to the slope outside the dynamic response of

slope becomes strong and eventually lead to slope’ s instability.

Key words: Zaojiaotuo collapse; steep bedding rock slope; formation mechanism; Discontinuous Deformation Analy—

sis( DDA)



