$39% 2
2019 45

(E Y N R N ¢

Journal of Guilin University of Technology

Vol. 39 No. 2
May 2019

NXEHS: 1674 —9057(2019)02 - 0402 - 08

doi;10. 3969/j. issn. 1674 —9057. 2019. 02. 019

e X 3 T = 8 A& S E A
—— LA TR R B

1 =4 =

pas 1‘3‘ >

(L 7P B A X SRR WEILB o, 79 Rebk

, XA, IR, JER, FER, ERwW

5410045 2. K2R PTG, W% 7100615

3. JTPEALE B K AEMOK SC LR B4 BE, TP ARAR 541002)

OB LUEAMTH R oI O B, BT 12 A

M 6 4t DX 22 i) P 5 R P B S BA5E TR 3R (3

A MR K B KM T KSZ IR R D R A8 AT A R R R R B | AR | b AR R L A AR
Wy CET RN D) KARE AT R TR TR IR R R NSRRGSR ) |, T T B A
RS LR - RROHHERESL T A XU T 25 BT A& BN AR bR R R AN J5 3%, I id MapGIS 4%
PFSEBU AT IR o AR T 23 DX 8 AR 3150, K5 AT 5 DX 2 4t 225 18] B I 25 ) P B 4l 2 O < 3 R P

(1) XPmAA 34,43 km® 5 &84 (1) X 412. 34 km®

s (M) X 397.71 km®; 22(IV) X 35.52 km’,,

KRR : HIEWHIX; LH - ZROPERGE; MU 2] HBEREL; MapGIS

HESES: TUI1

0 3l 5

Rt 3 T B S [ R AH AR BT R R, A
X [N 5 TH AR W H 562, A X i
o R ZS 1T R AH A AT RE o TN R LS
fER “RES KA X L ARL K",
SOLWMEsE, MR M XRETIT R T 5 K-
AR Kb R, BT SIHAER
T A Ak 4R o 2 T A X 2 > Sk Ak
TR A X, R 2 E G T
ARSI 5, SR, A
VA XA G TR B T SR s

STV b DX R A ) A T R A ey L MERE
K, F1XT A H DX M 23 () - & 1 H B 52w R &%
PRS0 R iFoe g /b, HOGE A s L X R =5 (1]
A AR PR 1 JC R BT S AN S . H i it
JAA BERTE A 3 X R =3 (8] & A R T PE A 0T

Wi B -
HE&WmA:

2018 - 06 -25

= %75 [2014]70)
EEE -
EIESR:
5| xE=K

SR, BRI ,404630357@ qq. com,

KA, 2019, 39 (2) . 402 —409.

MERIRSED: A

TR L« W12 A T AR R A5 4F, R
ArcGIS B XE T P o R 25 8F A 0E B A AT 1
P RS AT ArcGIS BRI FIZ R
LRI T A TR Y MR =S (8] AR E
P 7 s TR T X TR M 5% ) )
M BRAE B 2R G0 B i M s 18] R 3
PEAT T PR s X058 e 4 3 S P B 2 3O
F MapGIS 2 =38 DX At T 22 1) 1) P e
VAT TS BREEAR4E R 2 R 4 W i X 5
[ N I DA S RE R € R O S DO R N iR
i, BEHCEE AR T, EAAE R Ty
RIS H T 2 RPN A ST A O

ARSCAERT NI I8 R A Ak b, 4545 2a i
DXL B EE A5, K AT A2 R i Al
455, PRI TR T MapGIS 255 i 3R5E 20K
Xt T DX T 2 B T A GE AR T R
M AR AT F) 3t S5 20 52 O B Ak, & AT 70 i FZ

H ] 5 9 5 Sy B R A 0 (1212014022101 ) 5 PRI 36 X R BERUT | Rebkris A ROBUR Hi B o A5 90 F (B
LS (1987—), 53, Wi, AW, WF5rm . HBuRA s - LM, 370333108@ qq. com,

R, R, TR, % AT A BT K0l BT —— LU AR T R O3 X g ) [T]. REAREET



2 VLRSS, AV b X T 25 [ JF A B B —— DA AR T H R RO 38 XAy 451 403
Vi ZN K K 24 e T A (e £ f 5 n
Qﬂﬁ%ﬁmmﬁ@mﬁﬁhﬁﬁMwasﬁﬁﬁ FOL = SR - 6(1),

PN S R SC BT AL, A 5 I i DX M T 2 [R) A =

ST o R P A e A FOI— G BEYEFREG R — AW HF 11

O W RFR T

SRR 2 (] A A AR 2, H AR
JH HC A i A R B i L R A v
R (AHP) Y L ATk DLUROR
e K DA B 5 v A 4 A B ) R

XA by AT X LRSS R B, R R
FAUTRS: © SRR, LS HF
TELEHIEE R RGN LI R 2 A bR . ZUEN], £}
W ARGV, @ LRI, 55 8k E
THEMER, 5L RZAT kB R,
LR - 2R HT E BOEAE M R 55 7R v B A5 3
BT BT MapGIS SESFI LR - BIROE
i DA J5R B 55 4% 25 1) £ 5 e 3 b 23 )T
EEEHEA TR, ST RIE S, A A TR
B 2 SR A

ARSCEE G MR XM R A5, BB R4k
TR AL 4, FIH MapGIS 1974 [ 5 25 i)
SIMTIIRE, $RH T — Rl T MapGIS ) Hb T R85
TR H T LT 23 T R 38 FL A 0 15
RIS

(1) RIEHFFE X H LA BE 550, SHATANE
55, Vi I, PRl R AT ik A
TR DX T 2% ) JF 2 1) A s B 5038 ‘2 4 X
TR T

(2) ) FH Mo J3 VR SR, 3 3 MapGIS #% 4% (K]
TR ATL RN TGS K AT 201X, $5 S R
KNy 4 KIX, Febayr 2 KIK, FEHR T 105
W 5 8 A T 0 SR A T 4%, ARG IR SR 4%
X 34T 2 B R T

(3) 18 B R AW i 0 0 43R40 TN 7 AL
.

(4) IRABBFFE X 0 SEBR1E B0, 2% /i A i 2
B, ol 5 M 5 B 5 R 4 X DR % B R
943, I MapGIS ¥/ iR 1S B RS, TFR
AT s B F S RO R, S R
B TS (438 BLEAE B(FQD) o RN/ XIS B
PRSI R 38 B R 7340 00 40 ( 45 0 37 14
i PR A R B e Bk e, D

RBCEAE; G(i) — X RLRZ R N1 B 5 3 e, FQI
R, 2 DX i 2 [ 5 A0 1% e Jo B B 56
EERZE ; 2, W IR 23 18] T & AT Y
Mo SRR B ELE AT

(5) i MapGIS B [ 3l i FQI A {ELR AT,
RIS VEHT BT PRI DU SR AEATEIE, AT
RIS DS B SP IXET, IR & BAE AT

2 WHSEIXGE E AL

2.1 WMREHR
BFSE XA, S R AR T X, IR X, BT
FN 880 km®, Hirp A ¥ X H AL 603. 35 km’, #E
A FE B i it 4 I, 41 w35 i R R 14 4 24 AL A1)
FHAKE, Inb i g ok v S8 B P 3 . T BT . U
GBS ), A T 2 I R SR A
R o T TR ST A M R 2 8] JT & 9
fif P v I 2 0 b T PR A A (R, O R AR
TR RN A T it A 15 S BRI R A

SR T T 255 ] T S R 1A 0k R R A BB Y
M ) s 2 [ F S A B RO Fisk i, 90 MBS
FEF G FHE . AR AR X H AR 233 18] A9
S R BUIR 45 A oA I T 1 1 T 2 ) T 2% A
HURI , b S R 2 [ 7R % gk B R 3 2
T 225 [l (TRFE 0 ~ 30 m), i i R A S S
T R 55 1t R 342 2 M Ak A s e ek I 4%
23 A (R BE 30 ~50 m) , Oy SR 2 gk I Y
b R SRR 23 ;T 2% 28 ()48, (50 ~ 100 m) ,
S 21 {H 22 e 5 T R R S e, AR SCRUEE AR
T T 925 [k (VR 0 ~ 30 m) Sl AT A BERA

R IX F R AR A, [ o0 A A 2 ik
Ve B S T . AT I B B R e X
W R KK RS, AKOHREE, HUR ., S
TSRS A5 3K S b 5T B 458 AR SR T 29 T 5 R
KA EERNE,

BT TR A, 3RS TS LS
T TREHF R, 1 ST K SCHIRIA L 10 57 18 R i
N AR N A R R SN
IRAB BB A L2 1 ML T 358 B 5 e R 4 IX.



404

(Z O NI B NN

A

L
=

S 1¢ 2019 4f

N A= A

Bl AR EREEE SN X 3t T T el B
Wi BARTEAN 8T . 365 DU 2R e A2 Ay K AR 32 S
B REIR A L IS XA L B oK S B
AL G oA B AR B, L 9 X AR
JEA AR A= A 4 TR 45 R4

2.2 T ETFHIEE
MRYGWFTE XA SEBRTE D0, 45 At Ty 2

[EJF &R ALK B AW SR, SR %S R
T, VEPRA VA X R A5 (R & R R IR T
15 WOEHSR B, (MbRIEHY C) | KO 444 B,
(MR K&K C, . HUF KA/ N Cy | R i
X H R AR AR C,) « AR 5544 B, (1
IRIRRE Cs . HIRHIILE B Co | AIRLEH C,) . R
R M T 551 B, CEIEMG S KR Cy | HIE R
JE Cy, Wik C, . FFRME LA BRE C,) . A
KT By (RIS ERIE C,) . AHHIX
R 2 [ RS BN PR bR iR R Al 1 R .
ST IR E R 4 () & A ) Hb SR BR B I
PEPEAN BB, 454 HUBOR A BRI EE T RS
DX G A BRI Bk, it T X o A 3 R %o 34
BRI R A, A B 45 PR T B Rk E
TFATMTALEE, 15 1 4 7 143 XT3, R T
BV P TN AGA
2.2.1 MR EA C, IR HEEE TIRZH
FASIRIIF R I XEEE R ARPE AR A, BFIE X
ARSI 13 28 256 45 Mt F TR T 15t 1
okl KR EOER, B G, EWERE N 1
KX T, T, hFTs B R
MK FEIRA L, IR, MO, B
ERMAX; AR BED: . W ATEHL W2 e

FIVEIX, F 245 HWE T XN Hi 3 R %o b 25
(1] P9 52 00 X ]

2.2.2 WTFAREKMEC, FEHTZRIF KL
R KR SR PR TR H RIS, & KPR N
ity e b T K FF RIS K 2 K RE TR bR, B /KM
G RB BT Hb S R KX TR SR SZ R . BiF
FE XN KT AR i 2 5 7K S o T o BRI K R
TR Ao Ho, BOKMEE XECYIVEX, 14
RO MZEX . s X0 2RI & K5 ) X
WM 128X, 25 A M XK SCHL R A, Fe A9 H iF
FE X KPR b T 23 [R]85 0 43 XA

2.2.3 W TFARERDEE(ERM)C, FFEKXIE
(At T 7K A7 35 GORE 52 e 2 it T T B R, e
T R R A SR U K A T 7K AL R A
O L e 21) ] ] A b o PR B8 o AF 5 DX B L AR
Gh, PRGN | MR VLB b S P 3 X
FIKWIH T KA Z /DT 5 m, HRUEFIX S AR T
IR B LA B R K A B AL T AR AR (35
5~10m), HEZEHF LEBMNRAFT AT
K, TIREEKAEL], BHK—BERMR RN,
—HBEZEK, W KAAEEMA B, Bk
FARREAKNAES ~5 m S FERFE A X LR LB
HR AR —ERTF 10 m, LL10 ~15 m b5 FEK
AR BSH R KA TF 15 m,

TEH R KK A7 SR S R B L il |, R
IRAHR >30 m X3 T 281X, 20 ~30 m Ry M3&
X, 10~20m AKX, <10 m X HIVEX,
221 R K7 BRI b 2 [R]85 M 43 XA o
2.2.4 WBTAMHTREIFALGH A C, N
X308 TV )2 b A5 () e A ) PR R ) 32 R

BirfE

A XM 2 AL A AN R R A

I I I
BRE | pss | | KSOURAES | B R BLM 4 P B, AR TREENB,
| T T
g o [ f | | ] k]| Al ||| A
i F 1 F || || & g wol ||| % ES
% A i IF B | | % g | # ||+ é
R 7 | [HE g | || A% 5
HRE G AL o || all&]|]|c all®|al|l® i
) 2 M )|
| | || F " oK B i
Gl 2 g || G i3 i
C G G, C Gy Co
1 SRR T AL E TRt R

Fig. 1 Index system for evaluating the suitability of development of underground space in karst area
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Suitability evaluation of underground space development
in karst area: an example from Guilin

JIANG Si-yi', WU Fu', WANG Qi-yao’, LIU Qing-chao', LI Hai-liang', PAN Xiao-li’
(1. Guangxi Zhuang Autonomous Region Geological Environment Monitoring Station, Guilin 541004, China; 2. School of
Civil Engineering,Chang’ an University, Xi’ an 710061 ,China; 3. Guangxi Zhuang Autonomous Region Guilin hydrogeo-
logical and Geological Survey Institute, Guilin 541002, China)

Abstract; Taking the planning central urban area of Guilin as an example, 12 geological and environmental fac-
tors affecting the development and utilization of underground space in karst areas were selected ( Geomorphic
types, groundwater enrichment, groundwater level, the impact of underground rivers on underground space devel-
opment, soil thickness, foundation suitability, rock mass structure, karst collapse susceptibility, the degree of
karst development, fracture structure, special soil development, human engineering activities intensity ) . The eval-
uation index system and method of suitability for underground space development in karst area were established
through the expert — analytic method using geological environment elements, and visualization is realized through
MapGIS software. According to the predicted zoning index, the suitability of shallow underground space resources
development and utilization in the study area is divided. The best suitability area is 32.59 km’. The sub-level suit-
ability area is 412. 34 km’. The poor suitability area is 397.71 km’. And the even-worse area is 35.52 km’.

Key words: karst region; expert-analytic hierarchy process; underground space; geological environment; MapGIS





