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GIS-BASED QUALITY EVALUATION OF UNDERGROUND SPACE RESOURCES IN
YANGTZE RIVER DEMONSTRATION DISTRICT OF WUHAN CITY

XIONG Feng, JIANG Dan, WU Pin-lei, PANG She-dian, GUAN Shan-you
Wuhan Geotechnical Engineering and Surveying Co., Ltd., Wuhan 430022, China

Abstract: The underground space development is a hot spot in urban construction currently. To serve the planning and
construction of underground space in Yangtze River Demonstration District of Wuhan City, based on a large number of
basic data and results obtained from multi-factor urban geological survey, combined with GIS technology, the paper
carries out the underground space resources quality evaluation of the study area, which is shown in the zoning map of
underground space resources quality of different depths. The results indicate that the quality of shallow and sub-shallow
underground space resources are generally good-excellent, with the southwest side obviously inferior to the east and
north sides, mainly affected by the existing underground structures, soft soil and groundwater. The quality of sub-deep
and deep underground space resources are generally medium-good, mainly affected by the development depth, karst
and rock excavation difficulty.

Key words: underground space; quality evaluation; GIS; urban geology; Wuhan City

0 3§ BE R HE Z BRI BT A Al BT A R
KIDH O R BUM LRI — A8 X, ATl SRS B, & T I R 2 TRz &

DT b, BN ESATER AR EEIKIZEMHRES A SEL, fE e B R T

A7, 2018—2019 4, WH VBRI g 125 1] | BE I 3R T ELE GRS, i T2 RSP — i E S

e B #3:2021-02-19; f8[E] H 89 : 2021-03-29. 4745 : K3

EETE : RIS ATH TR L0058 & 100 B KL H 2230 R 27 (ZSHI-WHS-FW-2019-52).

YEZ B : FEUE(1993—), 5, i1, = % NI T b G PR b B 2 T, 30 A5 otk 380 28 s T YO IX 7 A Bl #5209 5+, E-mail//xiongfengcug@
126.com



http://www.fineprint.cn

52 A8 IE%E LT GIS MR TR VT B b 2 ()% i o PP A 229

NZE. ASCUA T B, s —Fh e S Al
SEB T T 28 [ SRR AN A R AR 55 TR T8
Sl s ) R AL

T 23 () o 2R S B A AL TR
23 [A) 2 52 5t B AT BR BT IR, MU 2 U A B S 47 I e R s
JEL R BIIR B, 850 T T 25 18] 5 2 R)27 2R 48 il
SE R 20 AT M P M T 2 ) R 4 T 2% 5
B, SEBLLE S TF RS e R AR S (s T s 1)
FRI B3 S T TS 2 (] R T 2 ) iz
PEATHO TR 25 () Bt PRSP, HLPEAl A AL 5 (HA
BRT AR R PR A SCE R MR E R 4 4
JrihL. H AT R 2SN Tk BN GIS+E 8 PF
W3 MR 1) BT M B ER I R I
2) LT B AT S SRS W) R M B PR 5 IR R B PR
3)ETHUTT AT R SURIIT A AR SR G AN,
H T 2 A PR HLA$ A7 S PR B0 28 S 0K,
TR R R JrIESFE A AR, A5 %Al AT R
B RIXE,

ASSCHIWL R IR 55 T R B A 3t 2 ) B
PUTCR VAL P A A D — R LA 45 2R, (S R =
] B B IR A 5%, AN BN R W 4 4 25 (8] T &
A s DRI, TR T 2 ) WF 6 o i
TRZRJEIET RS — R T 1.

1 HHREXER

KB A T IS, A AR 245 KT,
PGSR, AR VLI, JEiE G318 i A i, &
TAIFR 550 km? b3 EROT 3 2 0 ppii BOF I, 40 A Tk
R0 5 M AR -HER I, R A VL BT
TR e 5 3 ot P B X, 3285041 T DX P ] Akl
FERHB RN R B FE— I AE 16~70 m Z (0], R
AT, PEA . AR IS S AR5 , 32 A0 ] Y 3
TR RN AR ] R VLT RS2 ). R KSR 2
PARCA ALK 88 A IS ALBR AL BUK CaH A -8 i
T R AR AR IR EE A 2 I ALK AR [A] 25 K )22 T
KIEZEREKR. KT AR A RS 5 AN -5 5
Wt DEEKCE X R R S, I IR —
TE 40 m DLPY. 5 358 6 R0 i T TR A2 X PN ) = 2
Jo I A A VL IRAR e 000 A0 74 g A — S B3R
SECHRYT 43 R A8 LU S SRR R BRI b s 3 AL 0.

2 HARFE
21 FERENE

38T 1l 23 ()R A 43 2 R L R AR i
). s, Z2H08RTH R L 15 m.30 m AR T
AR 4 AR 2 R JZ RN 20, (Ol T 23 (1R
RIFRED R R 23 (8] 4 )2 A A, 43512 15 m.30 m.,
50 m A FUREHL T 28 AR 4 iR )2 IR )E IR IZ
WRIZ 4 DR AN S BEZb R 172 (0~15 m)
W2 (15~30 m) KIE)Z(30~50 m) )2 (50~100 m)
M5 2V AR TREE BRI, Hi 3T 25 14 i mT ) P e B
FREC T AR TR P AR AR AR R BT S [ 5
AT AR, A% AR R RBOR T 0 R
25 [A) 9T 55T a4 T AT ue 1, Ry R R DL, XF LR 0~
100 m 0 Rl N BTl 3R 0 (o) A TABOE

D& —)Z2 N R B, IR Z IR ECh 1
(AT 5

DI R B R T )2 BRI H L R,
Bl ay=1-H/1000, H. H=0 i, ay=1.

MR 3R 2 (0~15 m) K EJZ(15~30 m) (1K
2 (30~50 m) FITRJZ (50~100 m) B3I 2 E5048 v B
84 1.0.85.0.7 1 0.5.

22 EEMSK

A RS S RS B AL AR X ST b T s
B35 M A K, DR I A T 22 ) Jo o DA i I AR
P55 37 b ) S s 50 T FRd i 1 0 DX A VT S R
T A [A)AE M A M e K M T SR . K S
Xof b 23 (A BE PRS2 M A 7430, XA RITREE A [
FREE (R R T4 DX B PN T R 0ok e B B ) X
— PR PR A DR BRI X (P L2 1), J™EE BRI X A b
AP IR T 255 ARPREI X R Xt T 25 [ & G
M 5 — ¢ PR il DX R s % b F 2 [0 B A — 2 B2, 5%
AR EE FHTIRR AL o TR, BT Z B B 00=0.8.
23 ERENERHE
23.1 IEHRER

TRV ZR 0 S N A TR S BdE S
IS DL AR HR T A U] 20 B T T A5 TR A | b
TR IR R bR 28 () E R T i 37 MY M
AR TR K SCHL T A R 5 Rk
PEA TR R R 2. B TR VLE e i
FR/IN H b TE MBS0 b 25 (0] B85 5T 1 (1Y) 52 i 2 25


http://www.fineprint.cn

230 Hh,

=

2022 4

PERTSZ I, 5 b A b BT PRI FEARAHOC , sk S i A
THE R SRR T m B - 37 k.

FEPR AR T 437 0 i, B e AR
MR . FEIHE PSRRI, — TRk 4 A%
K. AHIBUETEE 250k B (0.75~1.00), B (0.5~
0.75) . 71(0.25~0.50) . 24 (0~0.25). X )5 , R L KIT
I3, TR ER N IUEE RN E 1550 E. BT
JEYER 225, SRR S AR S PR A — R T, I
it O AR 5 S PR AR L AE O~1 3 Bl N 28 22 U, 4k 2 fr

. HorP R R A SRR A i T TR R ) B R
(B sl s+ TR SR ) (GB 50307—2012)
g s MR K e S RO+ TR ZE ) (GB
50021—2001) i % ; Mo 43 X 2 B (R I TR R
R X T B A TR T TR B P A S0,
Hi AT TR F2 BERE A2 RV 2 SRR 2 b 25 ], X6
TR)IZHL R 25 (RIS /0N, — e, 38 = R ERAIG , b T
KR EPERRR, 7K 2T 7K B AR & K2 R At
TR LR A E.

#1 EEESRSERE
Table 1 Zoning of construction suitability
sy sl W= w2 WiHZ Wz
R Bk R J R BRI JE PR X J R DX JU B PR X
o R T A J R BRI JE PR X JUEE R X — R ] X
ZIRAH JE R X JE PR X — R DX FEBRHI X
ZAST P GHH 5% — R DX FEERHI X AR X FEBRHI X
URIPRIT X Skt A< T AR R X FEERHI X AR X FEBRHI X
x2 ERERRSPIRESRE
Table 2 Index system and grading basis
— i AihR S IIPARYE SEQHEIN
R T T RRARR 6
R TR Fl AR ETE W% T8 A SR 6
HuFERE E Rt FE AR B 15 E b A IAS - (i 4
H TR KA Hi R KR 4
BRI K FrK R LR J i 3 AR A 4
KT B %
TR HO R AR XHRBE L 4544 B T PS5 4% 4
KRR R Hh 7 b ol PR 2 5000 53— G B b B b AR AR X 4 Rl 4
HH AT ST X ANAE AT A X 2
HBTEITR 053 Sy MU TR e A B X — A B4 X AR B X 3 454 3
N R HUTTAE S H Bk
W& UR)Z RZWE A X, )2 UGRIZ WA X, AR X 3
Y BB RERON, ARSI ISR R R By S B LA 4
L/ HAREAR R 4
Rkt A - i HARZEE R 4
gkt FARZ MK 15 4



http://www.fineprint.cn

552 A8 IE%E LT GIS MR TR VT B b 2 ()% i o PP A 231

*3 ERNETELER
Table 3 Calculation results of index weights
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Fig. 1 Quality zoning map of underground spacer sources in Yangize River Demonstration District
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Table 5 Quality characteristics of underground space resources and development suggestions
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