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Fig. 4. Schematic diagram of soil gravity and

hydrodynamic processes on a slope
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Fig. 5 Schematic diagram showing the model of formation of slope rainstorm—induced debris flow
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Table 1 Intensities of short — time rainfall inducing debris flow in
Badong County in related years

/min 10 60 1440
1991 8 6 21.6mm 75 .2mm 182.9mm 1807.2
1998 7 15 17 .2mm 50.4mm 130.6mm 997.5

2003 3 31 15.5mm 48 .7mm 111.0mm 865.9
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2
Table 2 Values of the coefficient
of debris flow movement

K, 1.0 2.0 3.0 4.0 5.0
H=K Hg HytH 8 >
TR 10 SLeo A Table 3 Values of the slope dynamic coefficient
H, K /° K, /° K,
<10 1.5 30~ 35 0.7
K 10 ~ 20 1.3 35~40 0.5
K K K 20 ~ 25 1.1 40 ~ 45 0.7
! > ? 25~ 30 0.9 >350 0.9
K=K +K,+K; 9 3
K,
K=K,+K,+K;=2.0+0.9+1.7=4.6
19
H.=K H, Hy,+H, =4.6X850=3910
10 min 60 min 24 h
2 4000
2.0
K,
H:l/
3 28°
0.9
K;
4 4
1990
1021.5 mm K=1.7
4
Table 4 Values of climate environmental coefficient
/mm > 1300 1300 1250 1200 1150 1100 1050 1000 < 1000

K; 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
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5 1998 34 4 519~522.
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1999 10 3 45~50.
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“ ? J. 1999 7 2 147~153.
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1998 7 1  118~120.

Formation mechanism of debris flow on the Tongmuyuan slope and

its early warming index A case study of the hard rain process

on March 31 2003 in Badong County Hubei Province
ZHANG Yongshuang' WU Shuren' ZHAO Yue'
HE Feng' SHI Jusong' LUO Juying’
1. Institute of Geomechanics Chinese Academy of Geological Sciences Beijing 100081 China
2. Badong Meteorological Bureau of Hubei Province Badong 444300 Hubei China

Abstract Several slope geohazards induced by continuous rainstorm occurred in Badong County on March
31 2003 which resulted in destruction of many houses and casualties. On the basis of field investigation
the authors believe that the severe hazard mass on the Tongmuyuan slope belongs to a typical slope—type
debris flow 1i.e. the debris flow on slope. Its deformation characteristics and corresponding formation mech-
anisms are analyzed and the critical rain threshold value and early warning indices for predicting the rapid
deformation of loose rock—soil masses on the shallow slope surface are discussed.

Key words debris flow on slopes hazard formation mechanism rain intensity early warning



