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Hazard Assessment of Debris Flow in Subtropical Area Based on Fault Tree Analysis
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(1. School of Civil Engineering s Central South University, Changsha. Hu’ nan
410075, China; 2. Chongging Shutong Geotechnical Engineering Co. , Ltd. , Chongqging 401147, China)

Abstract: The hazard assessment of debris flow was conducted by applying fault tree analysis (FTA) on
characteristics of debris flow line engineering in subtropical area after analyzing influence factors of debris
flow and the logical relationships between them. The new hazard assessment was applied to evaluate the haz-
ard degree of 16 debris flow gullies in Lechang City of Guangdong Province. The results showed that it is
more reasonable than the traditional grey correlation method because it solved some of the problems the tradi-
tional method always got such as the applying area was limited, the influence factors and weight were inflexi-
ble, and the non-linear relationship between them was not considered. Therefore, the fault tree analysis
(FTA) was proved to be an effective and feasible method for the hazard assessment of debris flow.
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2
N ’
2. 1 ’ b
, “ ” ,2013 8 15—17
— s K37—K72 18
’ 2 b b
s 2),
2 .
2.2 s
3 ( IR
2013 2,
. 16 3—4,
o , [5]
’
Lo R  <0.2  0.2~0.3 0.3~0.5  ==0.5
2 [5] 16
L L, S, S, s, S, S, Ss S, Ss R
1 YK37+645  0.55 3 .05 6.7  2.37  0.683 >0.6 232 214 1.34 0,282
2 YK40+980 1.65 5 1L18 7.8  1.98  0.652 >0.6 230 164 129 0.304
3 BK04039  0.09 3 0.14 3.1  0.90  0.354 0.3 247 89 10 0.128
4 K54+480 1,14 3 .02 83  2.53  0.685 >0.6 188 278 1.19  0.326
5 K594035  0.06 3 0.08 2.1  0.64 0,227  >0.55 152 26 L1l 0.148
6 K59+340  0.04 3 0.05 19 059 0,229 0. 4 246 7 .13 0.108
7 K59+4420 0,04 5 0.06 3.2 0.62 0,212 >0.6 245 6 .09 0.152
8§  K604940  0.09 3 0.03 1.7 0.31  0.109 0.2 245 0 105 0,052
9 K614994  0.04 3 0.18 3.8  0.57  0.171 0.2 245 3 113 0.092
10 K624+300  0.25 50 0.34 4.1 159  0.521 0.8 246 23 L1l 0.336
11 K68+450  0.16 3 0.27 4.7 124 0.427 0.4 246 0 113 0.148
12 K68+659  0.07 3 0.15 5.1  1.05  0.375 0.55 246 3 .08  0.178
13 K69+160  0.16 5 0.16 6.3  1.08 0,348 0.8 246 7 .09 0.190
14 K69+320  0.08 5 0.17 53 112 0.381 0.45 245 0 1L10 0.192
15 K70+500  0.55 50 0.52 6.9  1.87  0.511 0.45 245 3 116 0.362
16 K72+595  0.25 3 0.54 5.5 1.9 0,482 0. 65 245 0 L1l 0.216
Li(10'm*) = Ly (%) > S; (km?) > S, (km/km?)
> Ss (km) > Sy (km) > S;>24 h Sg (mm) > S; (/km?) > Ss
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4 16
X X X Xu X X X X X Xoo Xa X Xy Xuo X F
YK37+645 0.8 0.4 08 01 01 01 0.2 0.2 0.9 07 08 0.5 07 0.1 0 0.086 3
YK40-+980 0.6 0.4 0.8 0.1 0 0.1 0.2 0.2 0.9 07 08 0.6 07 0.2 0 0.0713
BK0O-+039 0.4 0.1 0.5 0.01 0 0.5 0.01 0 0.9 0.6 0.8 0.4 0.5 0.2 0 0.009 6
K54+480 0.8 0.4 08 01 0.2 01 0.2 0.2 0.9 07 08 0.6 07 0.1 0 0.076 8
K594-035 0.5 0.2 0.6 0.0l 0.01 0.2 0.01 0 0.8 0.6 0.6 0.4 0.6 0.01 0 0.0117
K59+340 0.5 0.1 0.5 0.0l 0,01 0.2 0.0l 0.01 0.8 0.4 0.5 0.4 0.5 0.01 0 0.004 8
K59-+420 0.5 0.1 0.7 0.0l 0.01 0.3 0.01 0 0.8 0.5 0.6 0.5 0.4 0.01 0 0.009 9
K60+4940 0.5 0.1 0.7 0.01 0 0.1 0.01 0 0.8 0.5 0.5 0.5 0.4 0.01 0 0.003 5
K61+994 0.4 0.1 0.7 0.01 0 0.7 0.1 0.1 0.8 0.5 0.5 0.5 0.4 0.01 0 0.019 4
K62-+300 0.5 0.3 0.6 0.01 0 0.7 0.0l 0.1 0.8 0.6 0.5 0.5 0.5 0.01 0 0.0619
K68+450 0.5 0.2 0.8 0.01 0 0.1 0.1 0.0l 0.8 0.5 0.7 0.6 0.5 0.1 0 0.014 9
K68+659 0.4 0.1 0.7 0.01 0 0.4 0.1 0.1 0.8 0.5 0.8 0.6 0.4 0.1 0 0.013 6
K69+160 0.4 0.1 0.6 0.01 0 0.2 0.1 01 0.8 0.7 07 0.6 0.5 0,01 0 0.008 2
K69-+320 0.4 0.1 0.6 0.0l 0.01 0.4 0 0.1 0.8 0.5 0.6 0.4 0.4 0.01 0 0.0100
K704500 0.4 0.2 0.5 0.0l 0,01 0.4 01 0.2 08 0.7 07 0.6 0.6 0.01 0 0.0219
K72+595 0.5 0.2 0.5 00 01 01 01 0.2 0.8 0.7 08 0.6 06 0.1 0 0.015 2
5 N
(FTA) [5]
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