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Research on Evolution Process and Dynamic Effect of
Banks of Debris Flow Valleys Under Both Impact and Erosion

CHEN Hong-kai''>, CHEN Ye-ying', TANG Hong-mei', JIN Fa-jun®, MA Yong-tai’

(1. Inst. of Geotechnical Engineering, Chongqing Jiaotong University, Chongqing 400074 ,China;2. Key Lab. for Exploitation of
Southwestern Resources &. the Environmental Disaster Control Engineering. Ministry of Education, Chongqing University, Chongqing

400044 ,China; 3. Highway Bureau of Liangshan Yi Nationality Autonomous Prefecture of Sichuan Province, Xichang 615000, China)

Abstract;: Total mileage along banks of debris flow valley is 800 kilometers in China. Impact and erosion
of debris flow to banks of debris flow valley is one of key studies for debris flow along highways, the impact
and erosion to banks is a macro-feature of coupling action of impact and erosion energy of debris flow as well
as anti-impact and anti-erosion energy of the banks. The evolution process of impact and erosion of banks of
debris flow valley is divided into four stages by geomorphology principle, i.e. formation stage of trough of
impact and erosion, tension stage of bottom of cantilever banks supported by debris flow, tension stage of
top of cantilever bank under gravity force of banks, and avalanche stage of cantilever banks. The key
problem of the evolution process is that cantilever banks occur and are unstable. According to vast
investigations, it is identified that avalanche of banks takes place usually during breaking out time of debris
flow, whose reasons are that the vertical vibration of bank from the impact and erosion occurs and dynamic
effect increases while the rigidity of banks decreases. Deformation equations of vertical vibration of cantilever
bank are established by dynamics principles, which can calculate triggering loads to cause fracture of the
banks by Newton’s second law. In the end some key techniques about bank revetment are approached in the
paper.

Keywords: debris flow along highway; bank of debris flow valley; impact and erosion; evolution

process; dynamic effect; control technique

NN NN NN NN N NN N NN NN NN NNV

7 000 km
2004 11 18 s s
7 000 km, 2005 1 km,
2003 s 7 000 km, 4 1.8 s
1 000 km, , C . o
2010 2 km,
s . 2001
s ., 2003 s . 2004
10, s s
50 o , 9 1.6 km,
s , ( ) 74 km, 1999

40% 2005 78  km,



