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The relationship of rainfall and debris flow
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4 2012
Fig.4 Engineerings destroyed by the debris flow in 2012

5
Fig.5 Cross sections of the channel pre —2008 2011 and 2013
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7
6 Fig.7 The minimum excitation of rainfall and dynamic potential energy
Fig. 6 Longitudinal profiles of the channel pre —2008 2011

and 2013 and the location of engineerings
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Table 1 The comparison of the prevention engineerings

/km? /km /m /( x10* m3) /( x10']) /(x10% ) /( /10%])
1.36 2.59 1177 334.4 20 0.5 250

8 160 780 0.9 1
7.8 3.25 1 360

7710 735 2.5 30
7.68 3.6 1288.4 357 49.6 1.4 280
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Secondary Mountain Disaster Chain Induced by the Wenchuan Earthquake
and the Result of Chain-cutting Engineering in the Xiaogangjian Gully
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4. Beijing Institute of Geology for Mineral Resources Beijing 100012 China; 5. Sichuan Agricultural University Ya’ an 625014 China;
6. China Institute of Water Resource and Hydropower Research Beijing 100038 China)

Abstract: There were a great mass of collapse and landslide induced by Wenchuan earthquake in Xiaogangjian gully
of Sichuan China which had an average longitudinal slope of 412%o. Then the frequent rainstorms had leaded to 10
debris flows between 2009 and 2011 Following collapse and landslide debris flows that buried the highway and
blocked the Mianyuan River quake lake disasters occurred frequently resulting in a secondary disaster chain.

Chain-cutting engineerings finished before rainy reason were destroyed partly by debris flow occurred in August

2012. Field investigation combined with former materials studied the processes and characteristics of the secondary
disasters and the result of chain-eutting engineerings in Xiaogangjian gully finally come to some conclusions and
recommendations. 1. The attenuation factor of occurred frequently disaster chain is not only reflected in the volume
of mass movement or affected area decreasing episode by episode but also as time goes on in the disaster excitation
condition improving. 2. However Xiaogangjian gully becomes more dangerous with the dynamic potential energy in—
creasing due to the bed scoured down in the process of debris flow by years especially after the failure of chain-eut—
ting engineerings. Artificial step-pool system is suggested to enhance the resistance to the flow and protect the gully
bed from erosion. 3. Reasonable Investment a key element for chain-eutting project based on the comparison of
the prevention engineerings in Xiaogangjian gully Wenjiagou gully and Hongchungou gully increases as the total
potential energy of disaster chain is larger. The investment needed for unit energy decreases dramatically when the

total potential energy is large enough.

Key words: Wenchuan earthquake; disaster chain; control work; step—pool system



