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A risk assessment model of water inrush in long deep-located
tunnels and its applications
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(1. PLA University of Science and Technology, State Key Laboratory of Explosion &Impact and
Disaster Prevention & Mitigation , Nanjing , Jiangsu 210007 , China ;
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Abstract ; In the process of evaluating water inrush risks in long deep-located tunnels, owing to the difficulty
of reflecting the high dimensional nonlinear feature of water inrush risk assessment and the positive feedback
of hazard factors by using analytic hierarchy process, this paper reserves the hierarchical and quantitative
advantages of analytic hierarchy process, and introduces the form of multiplication between the hazard factors
and the influential coefficient of hazard factor ( such as the influential coefficient of stratum karst factor).
Then the evaluation model was established. Taking the risk assessment of water inrush in one tunnel as
example, the variation trend of risk grade evaluated by the new model is consistent with that evaluated by
qualitative assessment. And the results gained from the new model are more objective. The new evaluation
model is closer to the positive feedback of hazard factors and nonlinear mutative feature of water inrush risk;
it is helpful to dynamic risk evaluation and instantaneous risk control during construction period in long deep-
located tunnels.
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Table 1 Grade of hazard factors of ground water height
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Fig.1 The structure of hazard factors in
deep and long tunnels
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Table 2 Grade of hazard factors of unfavorable geology
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Table 3 Grade of hazard factors of preliminary

evaluation to the karst development
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Fig.2 The structure of hazard factors of stratum factors
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Table 4 Grade of hazard factors of stratum karst factors
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Table 5 Grade of hazard factors of crack formation
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Table 6 Grade of hazard factors in every grade
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Table 7 Grade division standard of water inrush
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Table 8 Grade division basis of water inrush in tunnels

T 58 7K L5 B i 3 B e R SRR ML %

-
o, SO T (R
)2 €,(0.2583)  C,(0.6370) €3 (0.1047)
Cp (0.25) €y (0.75) C,, (0.1667)  C,p,
¥R (0.8333) Cy5 (0.7306) C,y, (0.1884) C s
(0.0810)
Ciy (0.1651) €y (0.0934)  Cpyy5 (0.0598)
X Cips (0.0353)  Cp5 (0.6464) €1y (0.7306)
Ll Ci1y (0.1884) €y (0.0810) €,y (0.0875)
Ci112(0.1250)
Ciyy -, (0.0833) Cia1 -, (0.1667) Ciyar -, (0.0833)
o R Ci121-2 (0. 1667) Cippy -1 (0.2241) Ciam 5 (0. 1478)
61222—3<0‘ 3587) C1222—4(0' 0736) CIZZZ—S(O' 0468)
Ciyy_5(0.0213)  Cpppp_5(0.0959) €y, 5 (0.0318)
%ﬁi C1222—81 ( O 7854 ) CIZZZ—SZ ( O 1488 ) 61222—83

(0.0658)

PR O AR 58 K M T 28 UK KCE L i KA Rk |

10° ~10* m*/h

7 A v SRR 28 T P T 2 K R L e KR R K BN

10? ~10° m*/h

A N KRR 58 R T T 28 UK R R 9 T BRL A i KT 28 K

R 10 ~10* m*/h

A /INRARE 5 T T 5 K 9 PR e K 2K il <

10 m*/h

e R 3R 8 i B A o 258 BRCA A T 28 7K U E 22
TP Ak AT 43, 38 3 430 A R F R0 5A o (A  SR SRR,
5% 1 T 5 K XURS: f B BE (Z F 43 ) 43 b E 1 a2 WL
9, FHTFE KA BIH KK FE ST B IE B B S b
TR 5 UL B A2 2, 3 R RE dht Oo XS TF A o 32 00 4 XL
(A T W =T A VS R
9 BEBRRKREEKRESRYSIRE

Table 9 Grade division standard of water inrush risk

I

1T

I

v

1 1I 1 v

>40 26 ~40 10 ~26 <10

L2 SRR ICE fE R B A5 gkl 7y

22 (R B g KU PP A 548 B AT LE ) 45
(9 R A A SR A bR N R S 28 K K
K A B AR E WL AR T o T 9K IE FE W R AN B 4
RSB i S A it T30 PN 9 28 K K SRR B AY R]
REPE R /N (HE AR, T E 0 A B B A5 1 A9 fa B 1
DU AE R 2RI RS T BT Y A o A
Wi , i 2 5 R B A A A B PR A 25 OR ) —

2 TFMrERE R R E R N A

2.1 TN

HLR B A2 28 D2KO1 + 020 ~ D2K110 +994. 3, 4 K-
19974.3 m; 4548 YD2K91 +002 ~ YD2KI11 + 046, 4 K
20044. 0 m, [x3E N B YL B RHEVRZ) 1445.5 m, %
HEHARMPE FEAA 3 4 F T W2, [ e, B iE 288 4
AW )2, B TE TF 42 b B b K B R R AR K, Z K



272 g A, A5 — TR BRI T 9% K U A I T A B R R

2015 4

SREAKANG H 50 52 e 5 BLBR K AR 4, Hb 3R 7K 32 B T 5%
M B S8, 1717 % T T Ak il DX b T KA FLBRK 3 2B K
TSR BR K A B K o A bR E B Ab i R i B E A
D1K91 + 020 ~ DIK91 + 560, DIK93 + 440 ~ D2K96 +
250 .D2K96 + 580 ~ D2K96 + 770, Hi 4 BE 1% & 45 I |2
BOBGUIR K S AR BRI R E FEUTERF N F.
2.2 PEHBLRLNY KT S IR

YEHU R R% 18 4 4% D2K91 +004 ~ D2K110 +985 , 43 %,
129 B, g2 Horp — Be it 47 70 o 491201, D2K9T + 550 ~
D2K91 +570 X Bt EZA TR AR TR UF AL A A
BiKAE R EMTIBEAWEX, ZBEABENEEE R
“557 b TR A S AR AT A Al DLV R
F 5 B B o R KT, WY )2 AT S8 BE A 80 ~ 100 m, Wt
S50 5 B Ry 325 m, W) W A A 5 B GE A T bR UK
TRARAE PRty , b 2 5 B 4B K, i 1k 7K 7 28 B e I
JER 50 m # MR 1 ~ 3R 5 IPRARHETEIL, 45 BUK IH -+
SAE R DL ) S G AT o i R B R B IR B A
TR RS, 25 Bk A 1 BAR S L3R 10,
# 10 D2K91 +550 ~ D2K91 +570 K B4 B% & &k A FiEH &
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Table 11 The grade difference of water inrush risk between

quantitative evaluation and qualitative evaluation
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