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EXPERIMENTAL STUDY ON INITIATION OF RAINFALL-INDUCED DEB-
RIS FLOW OF BEICHUAN SOIL AND SILTY FINE SAND

WANG Shuyun  YE Tianli LU Xiaobing

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems , Institute of Mechanics, Chinese Academy of Sciences , Bejjing 100190)
Abstract There were bulk accumulation sediments of loose soil and rock in Beichuan area generated by Wenchuan
earthquake on May 12, 2008, and continuous rainfall actions resulted in several times of severe landslides and deb-
ris flow disasters after a few months to few years of earthquake. Based on field investigation in geology, landform to-
pography and rainfall data, a series of initiation of debris flow model tests under rainfall conditions in laboratory
were performed respectively on Beichuan soil and silty fine sand sediments. Moreover, the effects of rainfall dura-
tion, rainfall density, slope angle and soil density on the initiation of debris flow were analyzed. Finally, the
process and mechanism of debris flow initiation of Beichuan soil and silty fine sand under rainfall conditions were
revealed. The results show that; (1) for Beichuan soil sediment, only the full infiltration stage occurs in the process
of debris flow initiation and the critical rainfall density is needed much bigger in order to initiate debris flow.(2) for

silty fine sand sediment, all the three stages of full infiltration, thin layer and deep surface seepage occur in the
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process of debris flow initiation, and the rainfall duration is needed much longer when the slope angle is bigger and

the rainfall density is beyond a certain value.(3)the initiation of debris flow, whether for Beichuan soil or for silty

fine sand, is the result of the combined action of gravity and seepage, but the function of gravity and seepage de-

pends on the grain size distribution of soil. This research provides important reference data for early warning of deb-

ris flow disaster under rainfall conditions in Beichuan area.
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Fig. 1 a Grain size distribution of Beichuan soil; b Grain size distribution of silty fine sand
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