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Assessment of engineering vulnerability of tunnel suffering from debris flow

XU Lin-rong, WANG Lei, SU Zhi-man
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The vulnerability assessment of debris flow in the past mainly aimed at the economic, social, material and the environment
vulnerable degree. There is no assessment about the vulnerability of engineering either. So the concept of engineering vulnerability
has been proposed in this paper. By taking Zhuofu tunnel in the Zhi-Liu railway suffering from debris flow as background, according
to the characteristics of the tunnel bearing the disaster and the characteristics of debris flow to cause disaster, the paper systemically
analyzes the influences of the tunnel's geological selected location, the engineering design, the construction, the operation
maintenance as well as the disaster factor of debris flow, which influences the engineering vulnerable degree, determines evaluating
indicator system of the engineering vulnerability. With the aid of the AHP method and the fuzzy comprehensive evaluation, the
assessment method of the engineering vulnerability is established; and the serviceability of this method is confirmed by the example.
The method may provide the reference for the determination of prevention rank and the assessment of the disaster-bearing capability
of the tunnel.
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Table 1 The basic factors’ values of the engineering vulnerability of the tunnel
PSR W g itk 1 S 1T e gy ealll KR S Bt IV BRGHEV
6% 38 S 170 15 A 38 R T
C1 0~20 20~40 40~60 60~80 80~90
S/ ()
NG, ARTFIRA AR, BT ) .
NEEE, S InRYE AR ) LA, R
B RO i%@m f”(ﬁ' qﬁ?q: VOHEIE, E A SEGR T, 1128 i’jj)j Em;ﬁ f, AR
B i At ek Rl
' 7 B A
. MR RSO R 2%, pibAse iz, AR ot e, B/ MBI, MR s
& A 3 Hb TR b c3 X ) o . . N o JFTERE
PRI LRI AT RE  REERS B RENRY A5 WIS R
Fl o 250 C4 Vv I\ 11 il I
R X 125 T 17 95/ m cs >10.75 9.75~10.25 8.75~9.75 7.5~8.75 <7.5
MR BEIR 22, S B e kA mEwm WA MEHERRRLT, 98
SEEOZES c6 SREEAS, T AE %
PRILETHIM ekt TR WATEE ) P 2 e AR
b 1 4o} )5 5 / MPa C7 <25 25~30 30~35 35~40 >40
A EFE/ mm c8 <200 200~400 400~600 600~800 >800
i TN G 255 9 R% %= i I} R
. o - , . M, EARTEAETE AN, R H
iy 1 R, i MK E T ) - N
it 15 C10  1RZE, BHMMNMY 1P R - [ra P
R A I AR e ClL 0.8~1 0.6~0.8 0.4~0.6 0.2~0.4 0~0.2
- LR 5 e
- - RIGHATHINAEE, MR E
Ytz Iy Cl2  BHBATIRY s KIGHEATHINAEA e s g e sy ARG AR %
AiAts ) i BT HEAT IR LN GG EAT AN A b F N . H Pk
SRt
JEF VB 10 m’ c13 >100 100~10 10~5 5~1 <1
PATIER WR/AF Cl4 > 1~0.1 0.1~0.01 0.01~0.001 <0.001
P e 5 C15 PRl el EF ARG B s SR PRI Ph AR

e ET W LRI E AL, TR T, AR PR R AR HAT A . AEMERIR 1~ 5 B REX e PEf bRk AT 2 24k
B O~1 AU s S B LA, Ik, 4~5 AR B, BADBK, RS HIEEIRT.

2.2 MM R

M LL A D7 MIEAR G R, daridify
WIZ GG, Wk 1. "150 24 3 A2 HARZ(E)-
RIEPRZB) ZEAiTEARZ(C)e I HARZ 2 Hi7E
AT R RRIE R A S 40, AR

R HbR: SRR EFRORBRIE TR B S 45k #
B TR SOAE T 4Ed AL e A a4 A
Cot LREG PN 1 — S0P IR 15 BEX i i
Wi — PP A IO ER L A 15 DN IERESR R, LA
FALRETEAN e A7 P H AT AL



®

557

PRI BT T REE 52 Y 4100 K 10 LR S B VAR

2155

i}
& [ wuwrEsme |
Zy I
i i i 1
i [ witmz e | TR | | EHWEB | ARSI T B
] I I I I
it S T R N ¥ na 3 I S TR T
il |wl (W ﬁ %
wl PR bl (mx| |B2| |t _ wl el |2
[= E o S vl I s 7 I i e e £
= @y b | | (| (@] |m] | 5 ml | IR R
% Al | o (| 1] |4 =] 5] (% | |H =1 2 |E
5 ')J ol Pl cal [E] R E] | cof |3 (CF) I I P I
ﬁﬁ\ = IT C5| |C6] |CT7] |C8 9 ﬁj? G
Cl1 Cc2 é% Cl1
B 1 iPrai AR
Fig.1 The evaluation index system
2.3 BROPTEHE R EE 3.3 iEWREERTE

JER G WP K E B RO 5 NI 24 (R A
(SRR SR SE IR E-CER 5 TN b SN AR ]
FRE, DALY A 32 2 RN B . i WA
Saaty! ) 1—9 B0 & K FEHATHT 4, #EOL
EARDR T PR, AR PR B B — 2ok Lo
TR T, A3 T SRR IBE LR 2.

X2 BRIEHNE

Table 2 The weights of all levels’ indices
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