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Fig. 1 Post-event aerial photograph and Geological map of Tangjia valley rock avalanche
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Tab.1 Rheological parameters and models
for Tangjia valley rock avalanche
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Dynamic Simulation of Tangjia Valley Rock Avalanche
in Tianquan Sichuan China

XIA Shiwei ZHENG Zhaoyang YUAN Xiaoyi XING Aiguo’

( Department of Civil Engineering Shanghai Jiao Tong University Shanghai 200240 China)

Abstract: On April 20 2013

Province China. The rock avalanche motivated 530 000 m’of sandstone from the source area. After detaching from

a catastrophic rock avalanche was triggered by the Lushan earthquake in Sichuan
its source area the slide mass ran down rapidly along the direction of 130° and the displaced materials were
divided into two streams as a result of blockages of a small ridge at an elevation of 1480 m. The two debris streams
flowed along two valleys after colliding with the ridge. The left part of the displaced materials travelled a distance of
340 m along the direction of 156°

a maximum run-up height of 35 m. A minor portion of the materials flowed upstream whereas most of the materials

impacting the left side of the Chunjianwo valley and ran up to the side slope at

continued to flow downstream and finally converged into the right part of the displaced materials at an elevation of
1200 m. The right part of the displaced materials travelled a distance of 440 m along the direction of 104°. The
debris superelevated on the right side of the Gangoutou Valley with a height of 15 m then diverted at an angle of
35° along the valley floor and finally ceased at the Tangjia valley at an elevation of 1160 m. The displaced materials
travelled 1 600 m with a descent of 480 m and the final volume was accumulated to be approximately 1000000m”.

The basic pattern of this rock avalanche was concluded by a detailed field investigation. It revealed that the rock
avalanche resulted in one superelevation in the Gangoutou Valley and a run-up in the Chunjianwo Valley. To
understand the post-failure behavior of the rock avalanche a numerical model ( DAN-3D) was used to simulate the
landslide propagation. By means of trial and error method a combination of Frictional model and Voellmy model
convinced of the best performance in simulating the rock avalanche propagation according to in site survey of run—
out distribution and thickness of the final deposit. The results of simulation suggested that the rock avalanche had

a duration of about 160 s and a maximum velocity of 30 m/s.

Keywords: Lushan earthquake; rock avalanche; numerical simulation; DAN3D model



