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Fig.1 Graph of evaluation system

2.1.2 3BEHFACERYHLZES X
RBEFWERENAET 4 M —RIEFERER
RBAZEERERSD, RACR FERRESE
HERWEN, BREHETHARES. REBEUEHR
BRERRIETI R AZE K REEERKERYE
R RHEA SR, HAEREE NSRS A RAER
K. @k . FRapX gemX . KeeX, HE0
FARIV.N I T, IGEED.
2.2 RENRTE

B ZNENRETERS . FEREE.K
[B14EitiE R . AHP 8 BB RERIE 4§, X
FEEASHREMRE . 4R EEFRE, &
B AHP BEfEAFKEREZENEEHN TR ITE.
AHP (Analytical Hierarchy Process) /& % E iz %
#KT.L.Saaty F20 it 270 ERBHH—FHERESE
HHEAHERMT TR BRSITERR R IR
P& i o B AT RO AL BB ik,
BT Ao B py BA B E,



B20% Fo EIRMS RREA R RRER RN 185
1 BHERARRBKERMESERER
Tab.1 Index and standard of the inrush risk grading
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Tab. 4 Table of fuzzy comprehensive evaluation on the inrush risk of the tunnel at Maoba syncline
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Tab. 6 Protecting measures for different risk grade of inrush
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Preliminary study on risk assessment of water and mud inrush in karst tunnel

MAO Bang-yan''?, XU Mo?, JIANG Liang-wen'
(1. China Railway Eryuan Engineering Group CO. LTD, Chengdu, Xichuang 610071, China;
2. National Laboratory of Geological Hazard and Engineering Geological Environment Protection,
Chengdu University of technology, Chengdu, Xichuang 610071, China)

Abstract; Through analysis of more than 20 karst tunnels a risk classification system for water and mud
inrush is put forth by means of qualitative and quantitative analysis on the condition that fully considering the
operability and applicability of the methods used in the analysis. The 1st-order evaluation index involves the
material components of the soluble rocks and geo-tectonic conditions as well as field effect conditions; the
2nd-order evaluation index involves 13 influencing factors such as the width of the faults and pressure of the
confined water and the landform as well as the buried depth of the tunnel. In addition, the weights are
determined with ATP and the degree of membership by means of qualitative and quantitative method, and
the corresponding protect measures is drafted in light of the risk of water or mud inrush in the tunnel. The
results show that the very risky part of water or mud inrush in Maoba syncline is 992 m long that accounting
for 54. 7% of the total tunnel.

Key words: karst tunnel; water inrush; mud inrush; analytic hierarchy process; fuzzy comprehensive
evaluation; protect measures; Yuanliangshan in Chongqing



