Fs% Fw
200949

¥ B
CARSOLOGICA SINICA

£ B Vol. 28 No. 3

Sep. 2009

XEHS 1001 —4810(2009)03— 0281 —07

ET AHP i 8@ R KR ERIFHRERERA

A, BT, 3K
(PERFAAFREERRALHK, & H A 541004)

B OENTHRHAGEREEANE Y HE TR EX R BN, UEEUTH
KUK TRERAREG A ECHANERAAERFHALER L. XAEK
AHBEARAHPE LB BREEFAAFERENRR FFUREL A
KE LT Swa) AT HRHATREEA R A THE R AR, B Z
BENE A EEEAABTIN.E RN ZK2594890~ZK258+500 & #n
ZK255+405~ZK2534+182 & /& 1K A 4 K B 5S4 0. 24;3ZK 256+ 300~ZK 255+
405 B fv ZK258 4+ 500~ZK257+ 500 & 5 ¥ & A B K B, 0. 24 <Swre <O, 705
ZK257+500~ZK256+300 & 1 B A K B , Swwn>0. 70,

KW AHP; R 5B RAFH AR A
KRR :A

FE S H#E . UL56.3%3

0 3

o

B A K T R AR AR R, H AT
B TAE 7 2% B R, S & iz 2 R
WU TR B R L 0 B TR R E T K B KIR A
AR, REDN T REER B KO IR T
M ERERE ARBERRTRAT I ZE
Ao AXU“EERERKERIFARE HIKE, K

RAER ST ESIAHP) B AR AR ERKER

RV B3R BB e R AL @i — R P B o it
ZRW BN ERG MG S Y, AT N7 Bk
REBHKE BERATERETRAERTHRLERK
HREELERY, EEEARTOHRE, EAH
EW BT A B RGBARBMEE, R—FEFHHE
EUME RIS &SR TN E, R—F
RAE N T I R G R B BRI R
Wiz, B, R AHP 8 58 RIS R, B E
HRBKRBETNE FONERM E—EREL

FRT AN ERLHE.

1 REMES

1.1 BHIEFER
F Rk E B A K EFRE, BB R
“HBERERKERIFHARG.BEEXRTSH: K
BEBER.ABRBRBRTHERKARLEE. KE
T & B sb B VK sh F1 o 7 R TE R & B 1R KB TR 451
HAERERZHEMESFS KXBGEDRKNT.
OB S BFHNRKBEHEER
BEGFHEXMEERBETHBEREHA
B EHEES M, REFSMEREELRTRAEE
BER AT RS S TR AR E S HEX
AR EM, EEHS R SRR ILEER, BF
RELL, RAWRKOEERMSF.
QEBERTHAEE KRG KERE
EABROER KRS, N EBXTARRME

EIME B e SRR A KT R E AR 507 (2007) 1AL 3 B T 3 2 B 46 38 30000 < 1L 0 2 7 0 T 0 B R YR K 33

% @I (2006)

BRI, BB 1974, B, TRIF.2001 EE P FERREXXHFSLEBR S L, KA TSR KX T BB FEFTLEE-

mail ;dyckarst@126. com,
W B #.2008—12—05



282 HEEE

2009 4

KKIRHFIRTIE S R R 1 R R R R T RE,

FRIE Y ol A SR i

T JG # A4 R it B K AR KR, B, bk

<A)

1% b e 12 Y KR REER
[¥: %} By

HE 0 a8

WEH A H PEERA DR AR
(B,) 8y L8)

e

| EsAEKKBETHRER
Fig.1 Framework for impacting factors system of karst gushing
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Tab.1 Scaled table for the comparison of the
importance of different impacting factors for the

risk of karst gushing
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Tab.2 The weight values sequences of different layers

B B B; By Bs CEMAR

Bk 0. 03160039 0. 220488738 0.562433476 0. 061089306 0. 124388091 FIRIE (AD
¢ 0. 6370 0. 0201
Cz 0. 2583 0. 0082
Cs 0.1047 0. 0033
Cs 0. 2500 0. 0551
Cs 0. 7500 0. 1654
Cs 1 0. 5624
Cr 0.7306 0. 0446
Cs 0.1884 0.0115
Cy 0. 0810 0. 0049
Cio 1 0. 1244
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Fig. 2 Karst hydrogeological map for the Wuchiba tunnel
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Fig.3 Distribution of the risk for tunnel gushing of Wuchiba
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Tab. 3 List showing the calculating results of the different sections’ risk of the Wuchiba tunnel

BT %ﬁﬁ‘a ZK259+890~ ZK2594 000~ ZK258+500~ ZK257+500~ ZK 256+ 300~ ZK255+405~
REXD ZK259+000 ZK258+500 ZK257+500 ZK 2564300 ZK255+405 ZK253+182
C 0.0201 0.0201 0.0201 0.0201 0.0201 0.000 0
C, 0. 000 0 0. 000 0 0. 000 0 0.000 0 0. 000 0 0. 000 0
Cs 0.0000 0. 000 0 0.000 0 0.000 0 0.000 0 0.003 3
Cs 0.020 7 0.018 2 0.009 9 0.075 2 0.086 8 0.000 0
Cs 0.0000 0.000 0 0.000 0 0.013 8 0.028 9 0.000 0
Cs 0.045 0 0.090 0 0.258 7 0.562 4 0.099 0 0.135 0
Cr 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
Cs 0.011 5 0.000 0 0.000 0 0.011 5 0.011 5 0. 000 0
Cs 0.000 0 0.004 9 0.004 9 0.000 0 0.000 0 0. 000 0
Cro 0.014 9 0.007 5 0,000 0 0.019 9 0.024 9 0.000 0
Shars 0.10 0.13 0.29 0.71 0.27 0.14
AR YE & & i (2] i 1§
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EWMEL HHIZK255+405~2ZK253+182 R BFiEK  HiKL/ANF 100 m, ARK & . AHE . KEHWE
BB A E, TR E/PEE K, BEHB T ESHBER B<<80 cm) B iF B (% E <60 cm)il L il & , FTRE R
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Professional evaluating system for karst tunnel gushing
based on AHP and its application

DU Yu-chao, HAN Xing-rui, LI Zhao-lin
(Institute of Karst Geology, CAGS, Guilin, Guangxi 541004, China)

Abstract: For the purpose of quantitative and semiquantitative description of impacting factors of the evaluat-
ing system for karst tunnel gushing, which will help us to predict the geological disasters directly and effec-
tively, the paper has adopted Analytic Hierarchy Process (AHP) to quantitatively integrate multi-factors of
tunnel gushing, with synthetic index (S,,,) for judging karst tunnel gushing being concluded, which will be
used to evaluate the risk for tunnel gushing under different karst hydrogeological conditions. A case study of
tunnel gushing by applying AHP has been operated in Wuchiba, and we have concluded the results as fol-
lows: the sections of ZK259+890~ZK258-+500 and ZK255+405~ZK253+182 are the places with low risk
for tunnel gushing, whose Skarst is lower than 0. 24 (including 0. 24) ; the sections of ZK256-+300~ZK255
4405 and ZK 258+ 500~ZK257+500 are the places with middle-class risk for tunnel gushing, whose Skarst
is in the range of 0. 24~0. 70(excluding 0. 24, but including 0. 70); the sections of ZK257+500~ZK256+
300 is the place with high risk for tunnel gushing, whose Skarst is higher than 0. 70 (excluding 0. 70).

Key words: AHP; tunnel; karst gushing; evaluating system



