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Environmental geological factors and risk analysis affecting underground space development

Jiahua Yuan

Jiangsu Provincial Institute of Geological and Environmental Exploration, Nanjing City, Jiangsu Province 210002

Abstract: With the acceleration of urbanization and population growth, the development and utilization of underground space have
become important means to address urbanization issues and optimize urban spatial layout. However, the development of underground
space is constrained by environmental geological factors, including geological structures, groundwater levels, geotechnical
characteristics of underground formations, and geological hazards risks. Therefore, this paper analyzes and evaluates the
environmental geological factors, which are of great significance for the safety and sustainable development of underground space
development. The paper explores the influence of environmental geological factors on underground space development and analyzes
the hazards associated with underground space development. It also includes analysis of practical case studies to provide reference and
guidance for underground space development.

Keywords: Underground space development; Environmental geological factors; Risk analysis; Geological structure; Geological

disaster

— BABREEX

L3R 2 [T AR I E XK T ite

WA I T AR B S IR I, 4t 2 TR PR I R R R
NGB B NATHI R . 1R 23 (8] IF A2 Fih i 1 =3 Tl g
WA AT IR vk @R A B R, s .
R4y, REIE. TN EE, MR, T iR
o WA R IR R IR AT LA R = A B 55— BB
FEAE 20 THADL 60 FAHE 70 4R4X, MR A RIJF R AL LR
Gt HAMEESFEZAMX, FHEUAM TR hE. 8
T BORTE 20 AT 80 AR 90 AEAR,  BEE MR TH AR
p/11p S R R T 1 DS = RN T T NP DK 17 LR A2 359 7N
TS @, =P B2 21 A LSk, N E BT RE
PR CREMRE L. R 2RI CRT BAE 3 i
NFEBRRERIIEAT, 34T AR 93 iy R R B — 38 7>, i
MMESE. N R N E LS.

2 IS 5T K] 30 b 2 [ T R R R

T 7S (B T A B AT AT A M AT 455 4 2 B VF 22 145 5
ER 1 NSOl P S-S R 0 VDR /AP = AN L N/ N VAN {0 R 2 el Y
RPN 5T T R A5 o X 8 PR 0k TR A AL R AR L et
VAR AT BA SR . T RN RIS 5T R 30

R TRI T K R M) B 47 5 7

B8 b 5T R
ES

Pl it

o 5 iE K

5 W R 4 ]
1 A 78 R 2

WP EIE I 1277 R SC 9 458 n

o %A o SEL R KRN RL ) 43 A
R K AL K| R MR A (A

7K 3 HL R 5%
&

35 3% TR R
T

SRHCGBERI S HE bt sty R kiR
A5 B

AR L]

T TS A TR b
T f’f@ AR | s st

o 7% 5 E R ig;@ﬂ; EI ) M e A A
% e B A

= PRISHLRR R R L R R A B

1354 325 e M 2 A
Hu TR A AR MR AR T _ RIS M TeAIE . HRRE
ZNAES PR R BT SR IE RS T S (A R B Y
M o AN (] 0 b A 325 A TR AR 1t J5 26 o 3t ™ 2 ) FA R R i
THA AN F R ZRAER S . lan, FEA IS 2 % X AT 3 R 2%
[P ACS, 525 BN a A MR e v S RIE AT A
117



Hi T AT 2003 4F 5 35 3 1
ISSN:2661-3638(Print); 2661-3646(Online)

= Universe
o

Scientific Publishing

ARG AERIER,  DUBE N A R I SR AT R KRR

b 57 125 A R 2% P S I L4 DA R LA 7 T =

(1) AtaErt

MR ISR A AR e A R . ERMIE AR X3,
AR AR BRI, X 5 2 R A (T
PE, T RZMA N 25 (B B R AT A . Ak, R KA
WA R TN, SR AR, AT E
P ST o Y

() A HBERE

Hh TR A% B B R A R . TE RIS R 2 I X,
MR A AP AEAERLBR . LIRS IR, X R 26 R K
BIERN AT A o R KRB IE R o3 A i R 23 IR v
AR RELEMEERE, Fovh FKIEARBES
B0 b 2 I F AR S AT 8CR

(3) & LE

Hb T A3 X 2 AR ) R A R . FEAGIE AR
X, N E RS 2RI R, X255
TR IR R AR BN, E R TR
BT e 3 7R e 2 R AR A, X 2t b A R 1 i
A A 7= A 52 ]

2.4 AKAT B K SCHIR 2 A

Hb R KA B 7K S 5 2% A o b T 4 TR (R A0 R
HEER . R KRN RIS IE 23 50 R 2 1] AR E M
R . Rk, R 7KL Bk SCH BT 4% 1 7 BEAE L R 2
[ P BRI AN BT AT 25

(1) HbR7KAL

H R KA RARIEH R K E R, R K il S m
H R KA AR 2 R 2 (R A TR o FE T 2 R]
Wit fErh, — e EA R R N KA AIAE AR LR R /K TR Eh
SN . AN R OK AR, A R R — e ke B 1
KETEN, WMEEHKRG. NEp s e .

(2) FKSCH TR S

IKSCH R SRR Fa K AL . R KB 5
EERIRER RN LRGN o MR 7K 7508 PR 7K SCHE T 454
SR R A (A RO HE KA . i, e R 2 A A g i
FEef, FET R R K TR RS E R, DMERBGE 4 1)
7, B FKIMARNEIE, ST 2 B AR E AK
=

Fihh, KSR AR, HREHEH KK
JRAZKIEORY o (R R 2 (B (R B FE o, 75 e G
IKIRBEHIREIR, AR T K BEIR, B by Gt B R

(3) KT Hh 5 EhER 5 s
118

RS Hh
JA

IR B PR I e 2 R B e TARZ —
R R ARAL L MR KBS MR KB A T T
TRANMEIN, 7T LUK S92 4 R KBS AR A 15 L, il R 2
(] R R A B T R 2K A o

IR ST 5T B R AN I A 7 i A AR R R AL R MR K
TR AKCCH T AR R KB E I B . il
T IR LR BRI BT, 7T LI R KRR AT VAl AN
TR, B v A ) 22 A PR R

3R L TR

MR AR R AR R A A A LSRR, A
WEEPERT, ORI Gatt. ProysRiE. BdEn. w
PEAR o TXEERFE T R 2 (] R B A AR R A
AR

FEHL T A (A A RS AN BE T, 7 0T A TR
BEAT I 2 RPEG . Blhn, e R REIE R Bh, T/
HREH N A I AR L . AR E MEAN AMESE R, DLRIIE
SN SRR ow IS 5 SN ) P - A Nl L1 ) R B U
H, WEARIE T A R R R S, IR R T
FEAECR, DL ORI T 22 R AR E PR AN 22 41k

M N b AR IE S 3 R KA MR I A5 DR K )
FR. B, AR KR e DXIRAEAT T =S [ T R
i LR N A LR ENERIBUIKIE, DB Sdth F KAV
MBS H T 2 [ 50 . AN, 7R TR 3G B 2k 1 X Skt
AT IR A TF RN, 75 255 B8N A AR e TR A
DUGEE G bty T 5 2 O AN R S (A AR T o R, il R
B - G D g e AR P A N T 3 N A O
ENEFZL .

=, MR ERFRT KBRS

LIERE AT B 58 L SEA SR 2

Hb T 2 (8D TR R B A 8 A 23 A R ) T 2 8] O i
FEFP AT RE LR & A GRS PEREAT Aol . REE. BHERI A AN
VAL, LA E 7T RE B BRI AT 22 2B e, TSR IBURH S
Ei /PRt L e TP W D K7 o MR S~ S G

SRS 73 A ) B A SR R 5 15 32 ] 2 A A8 I R
AR, GHEHFE . HERYIBE 2 AKSCHRT % LR %
TREHLBT A SRS, DLRGE TR 70 S 23 (e T
R HR] BEATAE )5 P FG 6 R B BEAT 20 AT AP, AT $ e T
PR APERT T HRFSAE . FL AR A A 458 5 PR SE B 20 M Y il
Jiito

20N 2 RIJT A rh B SE R PR R AR

Mo R A TF R R PPN AR GG HUBARAE. K



= Universe

Scientific Publishing

HO T AT 2003 4F 5 353 1
ISSN:2661-3638(Print); 2661-3646(Online)

SCHBJFL AR AT R TRRRR IR M O T A L i 22 4
IR AR 2K o IR LEVEAN TR AR I LAMAS 5 B4 #f BE A7 T
W R 22 ()RR G R A AR . a0 R 3%, ASFSE RS PR
bR

S sk

B MR B . R KSR,
HOR SR 2 P e B e

B AT AT K SCH R 26 P KRS 22,

AR | 5 iR 3 K SR BB B
HOF - TR | ALHH TS B R RiE Y B0
otk FEEEE, FAEIL A T4

e | IR HURISL, TR,
RRERE | i, R 2 % 4 K P
e T A TR T S B
> %, SHF %58 (22 4R e AL
S AT SR . WL AU

o IR IRIZE, A S AR A TR A B

3 SERa LI B T ik B AR

b 2 () I A v B S 6 A 23 A 7 v T g3 D e Ak o3
ANE B T R 5

D EME T

SEMES TR T L A MALE, ST 2 MR &
R PEREAT EXVE A AT A AR . EEARE LN ik

ZI0vE: WU P LB R0 R R S TR R
JE PEREAT VAN AN 347 5

BREWE: FIAEZKFRMZR, xR 2 mIT A
HEREHEAT VRN A 20 5

TR NTE: B @RI A AR, iR A
(RIS B PR AT PR A A0 2347 o

2) EENH

SE AT RS TR ARGt b, R 2 (I &
(RS B AT 2 WL PP A AN BT AL R 2 AR DUR 7 ik

JR TR B E R G AR, ARG
R 2R HEAT HE P AP A 5

B LR A PRI B SRR B R, 0 )
TFR G B PEREAT PR A3 BT 5

RERW M B S R SE R L R 2R TR AR
SRIRPE, XN 2 [ IF A B R HEAT VAN A2 5

ANTARLEIA LS I SR P R, S 2 (E) T
KEERAEREAT VRN AT o

4 S5 73 A

ARV Ll TR, 12 TR — U 4l A Y

FEBIH , SR 5T 2% A A T R A B . A2 H S
MRS, BEAT T SER A A PEGY, DA ORITH 2 4tk
DUBIESFo5E

JERE ST R R A LR J LA I -

D) WE VR TR B E T H Y ARV A, B b
Bl HUREL. FILEImE.

2) PR AN Tr i ARIE I H R SRR,
EERVEN E R ATTE, AREA SR . B

3) VN RAR RO R R EALIE AT E KPFH 4R
PRAR R, CFEHTURE. R KA, MR L. EIK
E VAR

4) HATER PO AN AT RURTEERE BT,
X IGPP AT R AR HEAT PR A 0BT, 80 5 T 1A S G P 2 A X
(538

5) i E AR BT AP 35 . R PR s R, e
HHREF TR A, GO vt . InsR il SRHAI %
St TR

FEVE e TRE, Gl b B IR A BE R, e T
MR R HOPE BURR i, FFREAT 73R 2K 0 e AT A
[, R E A LB, POIARD 7 R,
FRE T B PRI I . FEME TIERE T, SR T 5EEERRE
TR HE R AR 22 A A, 38E G T MR A (AR A L
WAE e R DL A A

M. Z5WRiE

Hb T 223 ) A T K A ) B A e 4y, xR
e AR i 2 1) R P R R A T D e R A 2 3 AR,
FEML R 2B AT A R v, 75 258 70 2 & PR i it X 3R A S
ANSG RS 7 AT RSE T SREBURH S (10 T 75 A0 425 1 1 i, DA DRAIE
Hb T 2 R ) 22 A RTA] R

SECHR:

[1JEBREA, Ze5iid. Wit~ 2 MR SR M) b
A E S Tl R A, 2005.

21K, skBefh. 3T T 2R B R M), dbat:
BhaE i, 2014.

BIFKIL. 3T HL T 23 [ A5 5 5 4 F 2% (B R (M.
JB3E: HUBT R, 2011.

[41E7, BRAYE. Wi~ E K SEEM]. bt
rh KRR L R, 2010.

[STBLROR. YT Hh T 25 () R AR B 1 i) R[], IAR
WHBEAE, 2016, (5): 49-51.

119



