$£35% FoW
2016 £ 12 A

v B % %
CARSOLOGICA SINICA

Vol.35 No. 6
Dec. 2016

FTAE{E, KEME, BAF 5 ETRRMTEART AR REERETFN— URN ARG HEAH,2016,35(6):667-673,

DOI:10. 11932/karst20160608

BT RR O HENETHESBEERERN
—— AR R )

Flel!, kA B, RAF, KEkB?
(.BAELXFRENFSTEFER,H Bk 541004; 2. PRRANFREZRAFLN, & B4k 541004)

B EXTRERARNTERRUAURNERYWER ARERR AL LERR AEZREMH 2 AKX
RAFBE HAARN  ITERIBREL AN TNEF WAFEREARBARKER AN FNER, 3¢
RATHBTELELI X IBNANEERUARBINEARTEABBARBEARBK TR .24 B THA
REARMARUELLEE, 2RE2A . GAREAIAN  TEEFEFARELMER S THB KEN
—AEH-H P AREF AN EREARTUATEN AR LAZAEA A RARRA SN EHEH LA

FREBRRURHAEEALEAK,

EXBR - FABH;EAP I GAREER AR ETH
XEHRS:1001—4810(2016)06—0667—07

HES %S :P642. 25 ARG A

0 3

itk

BRMARBREAR —EE K "HEK R
RERMARZHTRALRMRAERBITEERD
REEMRIA. BEEANLTRESME A 55K
R, FEEWTEREFBRREARERER.

EREENMRIFTN AR BB AEBEENERE
B BEAWIRRTE SR SRE R AR R T AR
EREENXEEET . EEARTRRAMA 5
ZEKHERT AT #TEREEN X TFEE
BEHMBIEAEERENENY . AXRERBRAR
M B T ERE, . 2RAXNE ATHEN
@ik LA U R EE B RE (GIS) FH
HES R, EEIBERTERE - TR K
BB, ZARREL, KRENERAERALAR
5 BB R, S MEBR IR A IR IR B lE R M R T
M AN AR TT T R E B E R A B L EH, TR
SRMBT . ML, BEE T AR, BB

FIMAIEHESRAMET ERRR. B2 T ER
B B T AEHR. MBE LS R AERE K
G NAEFRIGEBRBRNERES X H
SIEURAET B R ST BB 458 T R B 3
T XA B R e AT FE B LR IE , R B R R
WM RE BERSUIRABROTERET &
WinbER R RN WX EER R EX
AT T RBERETFY £ X RSV R AR A H
B ERAFVREEREEWER G, UMt
DX AT A B 33 B KB TR AR

HRIE T AT IE LR » A SCHE T J2 W43 T 8 3 R
WHHEEBREEREETEE TN, EXRNE
7V O B SR PR SRR B AT R4 A AT R R B L 3 R
EERERE . CEREE BRESH AW KK B
IRE HKHEm  TEETRES 6 MIME T,
R BT R A XA 9 4R B AR R 2 IR A AT R A
B ETABRRRRERESZ SN . 2HABBK

ELWA . ER AR LKL H (41172230/D0213) ; o [E 34 5 92 1 H (DD20160303)
B—EEE . EEE Q91— , B KM ITEL L, WEHRLE. E-mail: 1163430181@qq. com,
BIREE KRIEAIS—), B REFRERNEE L, _ERAR . BLESW, FEFRF M ALENRERERN 545 . E-mail: Zhang-

fawang@ karst. ac. cn,

R F 3. 2016—06—15






B£HHE FoH

THIES £ TR RSV IR ARG ER 669

(WERSTEHRITELROWT .

OB REWBR G F B A Wy = &, 2/
BA R NE, RBAFBE A LT #5## R
ETRER, A—EHNERENET L —-BEHERIN
LEREEEW,ANX IR T-EHEERZAT
BERZWMER. RERIERE & TRER AR
B, Ea A — NI B KGBEAENE,

O xE Bt LB AE R ST RGP & R IE B9 %
B, RA—EREREXRT EL—-BRPEENNE
BT LR, WER R LR H B ERE. NE
WEHERNE 2 BB, T. L. Satty 1—9 #&
FEED,FH BRI AHBERED.

®1 BRAWMEHHGEERERAEY
Table 1 Judgment matrix symbol and its implication
of analytic hierarchy process
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Table 2 1—7 order judgment matrix

W () 1 2 3 4 5 6 7
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Table 4 Judgment matrix of criterion layer

B relative to target layer A

A bR B B, B; B,
BB 1 1/5 3 3
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Table 3 Scale of main influence factors
R AR MBUE
R RE EEEKX RAERK A A B X ‘ERX
b= BirE
0 1 2 3
ABEEHFBD ERRERE Cn 5 i i
BEREREE/m Ca >30 30~20 <20
ik =3 JLHe:)
BLREEW Coz R HBEHT FETBXE
7K 3Tl S (Bs) EBAKAKMBESEE/m Ca <1 1~2 2~3 >3
HiK 5 W Ca x H
ANHREFME B
TITREIRE Cy2 5 —M el
HirE EBEEBG)
- L | | l
BEEMGY, | BEEEMG)] KB EMBY | ARKHEGY
5 5 t
723 #
hRE K i
X T
i
i M
# i 4
[ (C2)
7 htnd
)
H2 BrowEgam
Fig.2 Analytic hierarchy process structure
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Table 5 Judgment matrix of indicator layer Cy;

relative to criterion layer B,
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Table 6 Judgment matrix of indicator layer Cy;

relative to criterion layer B,
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Urban karst collapse hazard assessment based on analytic hierarchy process:

An example of southern Wuhan City

WANG Hengheng', ZHANG Fawang?, GUQ Chunging' ,SU Chuntian®

(1. College o f Environmental Science and Engineering , Guilin University of Technology, Guilin,Guangxi 541004, China;

2. Institute o f Karst Geology , Chinese Academy of Geological Sciences , Guilin,Guangxi 541004, China)

Abstract Under the background of the increasingly tense of current urban construction land, the karst col-
lapse hazard assessment of the study area is of great significance to the prevention and treatment of karst col-
lapse. The study area is located in the south of Wuhan City. The mainly geological hazard of the study area
is karst collapse, and there have occurred 4 karst collapses. By tectonism, concealed karst of the study area
shows a nearly east-west banded distribution. Karst types are covered type and buried type, coverage type is
Quaternary deposits which directly cover carbonate rocks, and the characteristics of the burial type is red
sandstones of Cretaceous Paleogene Gonganzhai Group between carbonate rocks and Quaternary loose accu-
mulation. The study area is in the stage of rapid economic development, and human engineering activities are
more active. Based on the formation mechanism and influencing factors of karst collapse in Wuhan City, this
paper selects 6 evaluation factors, development degree of karst, soil thickness, layer structure, karst water
level fluctuation, well impact and construction intensity. And it uses analytic hierarchy process (AHP) to
construct the hazard assessment model of karst collapse in the study area, and divides 183 hazard assessment
units of karst collapse. For each unit of karst collapse, hazard comprehensive indexes are calculated, and
karst collapse hazard zoning, and the karst collapse hazard grade partition are plotted. The results show that
there are 3 high hazard units , 92 medium hazard units , and 88 low hazard units.

In this paper, combining the actual situation, using AHP the weight of each factor is determined.
Through a number of tests, the judgment matrix is established to prove the consistency. The weights of fac-
tors have a higher credibility. And in recent years, 4 karst collapses occurred in high hazard areas, so the re-
sult is objective and reasonable, consistent with the historical events, High hazard areas are mainly located in
the northwest of the study area. The high hazard area and the medium hazard area accounted for more than
half of the total karst area, accounted for about 1/4 of the study area. These issues should receive much at-
tention in the process of urban construction,
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