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Fig. 1 Exploration and evaluation technology system of urban underground space resources

3.1 W TEEREEEZSELER

ST 1 3 TR] R AR Ay o B (] s T R O
S e 1 T 57 1 T L ey 1 g
TR R (2 2= 25, AT 43 St b R 4228 (1)
PR B 2T e S G B A2 R i E A
(D,

Rl HHMTTEAREEERSE
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Table 2 Full factors exploration and information integration of urban

underground space resources

(L TEHA

23 ] B 22 B R B ER P B L 3 o3

R FEH ST A
s IR TS
3.2.1 RWHT 2 FTREZFRMNIEAI;K R

ARSCERE 25 [ BRI 22 | Bl R b Bk ) 4R
T i B B A Sy — A 3T
T 25 A B U A B R R BARA AR



LEESE N ]

B A ST 25 ) B IR BRI R BT 249

(1) 23 [B) N 22 o 38Tl i 25 ()l E 0 22
Bt = AEBOCI R PR AR A b T 25 (]
FET Y = 2R AL R ST A M T 23 [R) ) = 4R 5K
IRRERY 2 AR R 43 B 2% 1 v B PO 3 ) o
Jrk s HA R o PR | 3 S SRR A IR
(AR EL A v 2 R L R B A R

R BRBAR I T R 23 (7] 22 2 R
F HAEH T B Gr 50 DU 28 b B4 K SCHb SRR 4R o
TREH VRN IRER Bl B o R AR T R A = I
ECPOCEER , RIS A BRI K R P B0 H:
PR A KGRI K A B iR it SR B A PR AL ) S5 4

(3) HUBRPFRERIN ,  Hb TR FEAGI B A 2 I8k i
WREHERSERRMNWFEREFEZ —. 2
AR A 1 TF BRI R 45 M B R L SR H A
FBARBE R EE B A E R, Hil, 2R
(A E Y RS L CRILRE) 925 L M 7 R T o P 45 s Bk W)
FRERIMFE A BE A 35 BRAE 9 7 b T 25 [H) % 5 22 R R
W rb R AR T AEUEE 6 36k T it T 45 1R 32 B W A ST
PO E R T L i PBE U ek )
PRI J5 i 8 7 ik H R A B L5 =X 4k
IR ERE 5S8R EARUE TR FEH
SR AR R EE (BEA) RO E AR SR AT
25 () B PR L R PR 43 HER ARG B

DO EIE A LE. stk o\ Sk
R IR R B R AR Tk OB R . T
B O KR S BT e 87 187 45 R R GE —
B R B a4 BB RS T TR
i BIRUURRIE S A2 SC & ] Tt b 52
ARG YE G B UORDRLBE L B2 ) A 5 2 R A
W T S R IR

GV IrHrAEAR . AT AR W R T
2GR S EZ RN F 2T B E E NS T M Y
KA Z PR T-BA H 530 R 25 [ IR
R ARSI oK STy R L )24
BBl I SE B itk KoK SCH BT TR BT A B
3.2.2 MWHTZEHTRAZELEERMLKR

WL E 25 MR R 2B R G B E R LS
LT RBCHE D TR0 R R R R 4 7S R — Rk
YA L, SEINT B A FhcE | MR S 2 2
B Z REEGRHEE A 5 = 4E3RAE,

(D) MR BE R A AR PR A e . UM T %5 (]
TR R A N A S 2 ) R R I R S Al
bSO TB: [21 AR SV N BB €T Ll N2 R
5 55 b SECH R A T 2 R 2 in s ST T b T S [R)

IR A BRI Dy 4 s ) ot B R R A L 4
TIREH T B Bt 12 042 20 3 o 5 R B 18 B
WL e 2 [ 5% U5 AR 2 [0 o3 A K e PR - 52 B0
b 2 1] B YR R B0 255 5 S8 Dy i R
(] 3t FHL 3t o A A8 | (AU 7 2 PPN e 21
SR A B PRI S8 Bl P A A 2 4
P A I 1 S5O 580075 18 I3 BAL R B 5E
S DR S50 DU B B0 A1 A7 2R A ™ A 2
RV TR FR » B R T M s 1] 5 50 2 3 Al
VR A A R EHIETT .

(DT 428 B — R = 4E S S, 456 H
PRSBSOS S BX A s
(] DT 5 B0 285 7 7 T e — A A = 2l S Ao
DA 3t S 3 g R 3R Rt Jo 7 PR o R
GIS S A Mt R G 2 i T i . A X R
JHCE 7 AR B 4t T A 3 N A ST 45 X R
GIS JE 5% - BISR B 0 ) 75 Q) 26 i 5 2
GEvt b A e % PP o HEL <5 4 ) 0 o T A AL
BEXTHLBTE g R ER A T A A 2 R A
T2 VA WK B B 22 RUBE = 4 3tb o G it B AL i
AL B SRR PRI - 0 4 22 YR A )
X PEBL A DURRARE Y 7y RIS 5 2 UK,
AT FATT IR G5 F B AR B TT R J PR A . I = 4
b SRR A R J 50 15 T I SRR K ) T
JRERS PSS TR XU 3y F) 40 - 8- D00 H-52 - Jot
GEdtaa AL — A7 14 5 BT A g A AR B R I
K [ i 2 2% BN 8] 200N 1 22 105 22 X J3E b Jo B
JUPAR AR DU AR B S A
3.3 Wi T = EFFEITEN T EREAR

Sl Tty M s B SRR SRR E R A
g I N R T R Y o Y e D
Sl T 22t 5 BT B [ R P RIS 3 =S ]
IRESIZETT S AT B IR B3 [ I 24 VA 40 5 2 1 L
TR (3D,

x3 WHHT=EHFFEEMATER
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Study on exploration and evaluation technology system of
urban underground space resources

YANG Yang"?, WANG Rui"*, ZHAO Muhua'?, XING Huaixue"?, ZHENG Hongjun"?,
ZHANG Qing"*, CHEN Chunxia"*, LI Yunfeng"?, CHENG Guanghua'**
(1.Nanjing Center, China Geological Survey, Nanjing, 210016, Jiangsu, China ;

2. Engineering Innovation Center for Urban Underground Space Exploration and Evaluation ,

MNR, Nanjing, 210016, Jiangsu, China)

Abstract: The exploitation and utilization of urban underground space resources (UUSR) have played a
key role in urban high-quality development. The viewpoint of establishing the technical system of explora-
tion and evaluation of UUSR is put forward based on the analyses on the current research situation and
main problems emerged from both fine exploration and resource evaluation. Breaking through the tradi-
tional concept of geological work, the study takes the urban aboveground, ground space and the under-
ground within a certain depth as a whole, and divides the full factors of UUSR into whole space geographic
element information, full-function structure element information and full-element geological information
from multi-dimensional, multi-scale and multi-media space. The database of each information above could
be established through spatial geographic mapping, drilling, geophysical exploration, hyperspectral core
scanning, testing and three-dimensional dynamic modeling technology. The evaluation on collaborative de-
velopment of urban underground geological resources and the intensity threshold evaluation on layered de-
velopment of urban underground space functions could be operated based on the evaluations of UUSR ele-
ments and the elements’ importance. The technical system of full factors classification-full factors explora-
tion-whole information integration-whole resources evaluation proposed in this paper can provide support
for the whole life cycle of UUSR development and utilization.

Key words: urban underground space resource; full factors; exploration; evaluation; technology sys-

tem



