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Abstract: Geotechnical control engineering is widely used in the treatment of debris flow disasters, and the damage degree of
the engineering will have a certain impact on the functionality of the engineering. It affects the continuous exertion of benefits.
This paper selects geotechnical control engineering of 18 debris flow gullies in Wenchuan area as the research objects,
combined with field investigation, the damage degree of control engineering was evaluated. The system of evaluation index is
generally divided into two factors: check dam factor and drainage channel factor. The secondary evaluation indexes are refined,
including the damage degree of dam foundation, the damage degree of dam abutment, the damage degree of dam body, scouring
degree of foundation, structural impact degree and slope thrust degree. The fuzzy comprehensive evaluation method is used to
construct the judgment matrix and membership function, and the damage degree is divided into four grades: excellent, good,

medium and poor. The evaluation results show that except for Banzi gully and Dengxi gully, the damage grades of other debris
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flow control engineering are good or excellent, and the evaluation results are consistent with the field investigation.

Keywords: debris flow; geotechnical control engineering; damage degree; evaluation; fuzzy comprehensive evaluation

method
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Table 1 Parameter statistics of debris flow gully in study area
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Fig. 1 Layout of control engineering in study area
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Table 2 Classification of main control factors for check dams
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Table 3 Classification of main control factors for
drainage channel
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Fig.2 Evaluation index chart of engineering damage degree
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Fig.3 The dam foundation is seriously eroded by water
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Fig. 4 The integrity of dam abutment and dam body is high
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Fig.5 Serious damage occurred at the bottom of the drainage channel
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Fig. 6 The side wall was seriously damaged by the block stone
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Table 4 The scale of judgment matrix and its meaning
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Table 5 Average random consistency index

n 1 2 3 4 5 6 7 8 9
RI 0 0 052 0.89 1.12 1.24 1.36 1.41 1.46

3.5  #ATSRJE pREL

Fiz— 72 YE D R Ak A B R P ) A, TR K
SRt B, 22PN SEGE, AR I S E AR IR
0.875, 0.625, 0.375, 0.125, A4k & 7k [N 25 A9 55 i, SR B
TV 5 Ja bR BS0He e SR I pR B, T T

0 x <0.6875
Ul(x)={ 8x—5.5 0.6875=<x<0.8125 D)

1 x>0.8125
0 x <0.4375
8x-3.5 0.4375=x<0.5625
Uy(x)=1 1 0.5625<x < 0.6875 (2)
6.5-8x 0.6875=x<0.8125
0 x=0.8125



- 82 - rf [ M TR FE 5 B IR 2E R 41
0 x<0.1875 17 S ACEUE, 2R FR B0 AR SRR B ek glorh, il A
. ?x— L5 8;?;?“8352 . 55 462 00 P R 4R, AR 4% DR 2% 1 ) A CEDARC R )
3(x) = . =x<0. N
> =Nl NS EFEYIE 4 A~
S8 0437oe < 0 sens ISR A, RIERIHIRIE RV 541
0 ©>0.5625 P S S 9555 26 0, SRR B K 5 08
1 x <0.1875 L% /3 MH (0.875. 0.625. 0.375, 0.125)7, AJ 153|244 T
Us(x) :{ 25-8x 0.1875<x<0.3125 (4) el HE T TR AR o RIS TR AR S TARRAL
0 x>0.3125 AR, WA R AT A T I TR . DE R
3.6 &afbit PRPI S HE SR ), THREE R W ER 6 s,
HRAE L3R SR 25 & 037 7 5%, %o LA fr 4 85 R 26 ok FH2E 6 AT B9 TR AHE T TR M R 2R B
R6 LEAMEBIEREEITER
Table 6 Calculation on damage degree of control engineering of Qipangou gully
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Fig.7 The check dam and drainage channel in Qipangou gully
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Table 7 Evaluation of damage degree of control engineering
in study area
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