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Table 1  Brief factor about debris flows in study area
/(' mm/h) /mm /( g/em®) /(m®/s) /(10* m*)
2008 -09 —24 41 272.7 2.06 ~2.38 184 34
2010 -08 - 14 81.5 195.0 2.0
2010 -07 - 15 24.8 196.1 2.05
2011 -07 -04 26.1 139.2 1.85 20
2011 -08 -21 17.8 120.9 1.90 20
1
Fig. 1  Location of experiment sites and slopes
1) 2012.
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Table 2 Grain size distribution of slope soil in Niujuan Gully and Weijia Gully
/mm 60 40 20 10 5 2 1 0.5 0.1 0.05 0.01 0.005  0.001
0 2.12  22.42  16.52 18.59 16.2 11.03 5.4 1.68 2.35 1.25 1.86 0.58
15.77  8.64 10.67 15.06  20.7 3.56 8.53 10.37 1.8 4.31 1.15 1.44 2
3 200 ]
Table 3 Grain size distribution characteristics parameters of slope soil =500
in Niujuan Gully and Weijia Gully '58\150 .
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Fig.2  Collapses interval series in N =5
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Table 4  Experiment results in Niujuan Gully under different rainfall intensity
/( mm/h) /mm / /s /s /(1073 xm?) /(1073 xm?®)
N-1 18 12 41 65.9 375 40 446
N-2 25 16 55 49.1 322 25 165
N-3 35 23 77 35.1 198 70 675
N-4 45 30 111 24.3 181 60 1222
N-5 70 47 171 15.8 71 500 3713
N-6 80 53 157 17.2 146 300 1 936
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1
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Fig.4 Relationship between collapse frequency and rainfall intensity ( 6)
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Fig. 6  Relationship between collapse amount and
rainfall intensity on the slope in Weijia Gully
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Table 2 Experiment results on the slope in Weijia Gully
/( mm/h) /mm /s /s /(1073 xm?) /(1073 xm?®)
W-1 18 18 58 40.2 196 35 764
W -2 35 35 75 35.9 431 100 985
w-3 60 60 110 31.2 386 100 1239
W -4 80 80 140 24.4 198 500 1574
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Table 6  Comparison of debris flow magnitudes by Eq.5 and field investigation
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Exponential Amplification Effect of Rainfall on Slope Failures
in Debris Flow Source Region

. . 12 1 1
GUO Xiaojun LI Yong CUI Peng
(1. Key Laboratory of Mountain Hazards and Land Surface Progress/ Institute of Mountain Hazards and Environment CAS Chengdu 610041 China;
2. University of Chinese Academy of Sciences Beijing100049 China)

Abstract: Most debris flows are formed by slope failures performing as landslides collapses and so on which
not only supply solid materials in debris flows but also control the formation approach and magnitude variety. Field
artificial rainfall experiments on slopes in debris flow source region in Niujuan Gully in Wenchuan County and Wei-
jia Gully in Beichuan County show that the slope failure is actually a random discontinues process with fluctuation
in magnitude. The collapse interval exponentially decreases while collapse magnitude exponentially increases with
rainfall intensity. The relationship between collapse number average collapse magnitude and the rainfall intensity
can be described as N = C, exp(kyI;) and M = C,exp (k, I;) thus the total collapse amount can be expressed
as V. = NM = C,C, exp ((ky + k) I;). The parameters in the equation is various due to the viriety of grain
composition of the soils on slopes. This study shows the exponential amplification effect of rainfall on slope failure

intensity which can be regarded as the formation mechanism of giant debris flow in rain storms.

Key words: debris flow source region; collapses; rainfall intensity; amplification effect; debris flow surges



