Tl N EARAEAR
Underground Space Development Strategy

SRR I E, AR, E AR, . B R RBALA TAR KA RIRT X 4R B T 5 &4 . & BA 4 IR T, 2026, 41(2): 296-301,

doi: 10.3724/1.issn.1000-3045.20251215006.

Jia K G, Huang B H, Ye L N, et al. Study and reflection on undergroundization of critical infrastructure in megacities from perspective of national

strategy. Bulletin of Chinese Academy of Sciences, 2026, 41(2): 296-301, doi: 10.3724/j.issn.1000-3045.20251215006. (in Chinese)

EIREE A TR XS
KBt T HHRRSEE

BAE' #RE? MW BB Z R

1 MEAESMREZET =REMRRPRE Jb:= 101300
2 FEELTENMEIRE dE5E 100035
3 ARE—NRMBIGIHATIRERAE AZ 710075

HE XEIRRARELZNERERTR, FXARELLZ2FA0ET, KB MR RRTRHEFE
BMERSE, REAMBGER ALY, BiEkEE, BEARLESFE, ARRE., REELF L ERNE, ¥
R BT TGN E Rk, ZREE R L4, RN TER, BB RERLEG LR EFE. B
BRI CIRIER TR 7, ERARF T @RS, “+R2A" B EsGE L RATUR R AR B
Fl. PR EFE., Ql#Tae L RF RS, MAETEXBRFRRTLAEIHTX, AFRTELEERLR

A JE

KA ARAF R, XeEARRE, TR, BEZA,

DOI  10.3724/j.issn.1000-3045.20251215006
CSTR 32128.14.CASbulletin.20251215006

SRR e [ 5 T B O DR, R BRI K
Ta, ERATHIASCH BRI . w5 Scl . =
7RSS . BUR IR S5 RN R 55 5 AT Y B 7 |
RGMMLE . FRAF =KL © “WFEHLR"
Hah i, FEIERBEARAE S SSEYR A
AP | PRI A S, XSO LA 1Y

*BAZVEH
B AKE B 2. 202641 A8 A

296 ‘2026&-%41%-%2,5}%

WHRT, SREAE

MESPEAE T AR K E RN WBRRIR, — B2/, 2
J T 5 W 38 T ) R s AT AR RO i,
202545 12 J B AR I BL A T — A Hi A% H i PR Pl 48 e
IR SRR K R FEOL T ZA XA P, @ “i%
WA k" Kahikab., FENERME . BRI
(Gl ) B PESEA e 2 R W) B f 4 i, —



ER IR T BAIS AT RSt TR s B _

ISR EE R ESIE B UG 27 NS 4 A WYL 7
ToMZFARS . B0, 2015 4E K “8- 127 55 H
KKK IBIEFRGE R 165 AT, B T 24z
&7 Rk, FEONAIEEMEEMRS . AR,
ACIE . KR ARl AIEIRSS . PSS . EBRHE
TP HEFEEATFGUR, — HEEIRIR . ek U RE ok
FRERMEE , TTReCE A HFER LS EiFRAML
A £, ST B A7 7L T 52 ) B R 2% 25
TR 22 . BN, 2022—2024 4F 35 F [H 5%
B SR ZL U T [ [ SR s R R 2 T

T, FRERERRERIRTT AL SRS RN
VSRR PR T2l , S LA 152 it T 1 A 2 XU 0 R
GiMessat, FBIORNA B IGE 2Pk, ROk s
IR OCHE IR T AN A R A, R R
JERGIARZR, T oA WA SRR A
BRI T KRS B4 e )RR AR PRAR T, SRR
T4 R I

1 ERShRBEAIZ P

20 AR, 20 [ 5 v A EE A O B At 1R i
PUTAR, ARIEAS [ 52 PR SRR B B 24T T AL
ANSEREG, B DRAE I 3 Tl A A SR 9 2 I A S F
I RERSAERF A U2 5 T A SR 55 R AE . S B Al
Wit 1 H i R K [ 3 G R 2R A RTAT S s MASUH 8050
e S ) [ e AL U TR e AR
A . EARAF 161U SCHEEERE B g L, NI
SEUIE AW B IR X (R R e 4 NS 4™
A EEREN . KR A A T (M S E R R i
2.0), o PEM L 2 2 TORY R EREIR, M, &
7 BT AR SCHE U . 1 E P B A 2009 4R E T
I SR SR R Bt PR e, i BURF L Al AR

><\

=

A2 Z I F AR, Sz m seit. sk
Gl 7 (IR S SR Bt I ) A SR A 2 K
Bl . RIE T 2021 4F R T OB B A
RSO R 25 1), IR T ORIVEE . s EE TR
Z BT TURRIALA], b SRR A A B 4 A PR PR A1t
IS

2 BABAEH XML AT
WhARSRE

21 XBEMIGHEN THEXERZLLE

B m PR AR T e . A AR i Pk
AR, M FIERM GRS ST, (RS i b
Bidr” M O LA S B 42 Bl P oK . AR (Y
W rhse . B LA REZ TR Lok R, 52
ROy 5K 0 7 BEIR I 46 | sCBARAL 3815 R G854
SR SRR VR A% O AT BAR R OCHESE R A i
B4 5 0 € LA S vk 5 ) () GBI R 22— ARG
BRI, X REIR S OB R B 1 REEMEAT S, &
RIS AT 07 R AT B I T RS SRR AR O
XPHETK | A A R AR ZOCHIE R I B IR, s i
— IR 32 UG, O R LR A

EALFRFERABRE LR “MER 9%
FF, AP A4 AR B E F R Z I A,
FaRAL 69 HEAE , X AL A AL B A R4k ARk e &
6 69 %A B 22 LIt SR, E 5 E S ST
2255 7 AR A OGS A T B AP 2, TR S8 G B g
Tl Y R 2592 35 . SR BT A5 A At B =
2, I R BB B AR B e S

KB 2T kA, R4EAMIEELTL, AR
RS TR EATRAE LA R MR, 4t
FE— 2 SR BE 1 1R 58 2 T i R 23 Rl it , bt

O BREZHERME L P S(CNCERT). % FH R F il £0ERZ LA N % K EFHOHRIHIRAE. (2025-10-19)[2026-
01-08]. https://news.cctv.com/2025/10/19/ARTIG1 WFMxk7uWacFF6rbEvA251019.shtml.

® FENE T mr| 297



_ LE: TS AR

o7 o Ive Iy i AT 15 O € 0= (SR L o .
G RIS EROIER AT, Rk #5Y)
(RIS AR ICH SN, AR T M A () AN GRS
B, EAEME LA B . DR o A
], YHhH L] 0.02 MPaltl, 2R =
WA OB IT 0.12 MPa i, MU B EEA 5
(A HE AR ARG, T 2% il e ELA I 3 1 1 55
YEF, RO T# % 0.1 MPa ) phii Il oy, AbFith N i%
TN BN B RE S A5 B A BT, (R, B TR
23 [N, MR AR . KR AfEAHES
PP, N SO HORRCE B I RS 2, i
14 0 5 A R S A T [ S K SRR FRAT ] —
AT 50 43 1 Ml R 25 ) AT B R IIRE il 2 Wi I
T AR A SR 9CE B R F I 5 IRIAT,
B AN T 23 8] N AR B SRR BB, iR TR
AR, e R IR AR R F K

BARE R, REAR X KM X4k B A B
¥ ERSG, SHRBGERETREA, REERE, B
I b Ao AP f y AR x5 55 . RO o B A R
SEALYIER I . R GIUAR . AR RIS S T
Bt e — e P L RTHB IR Ty, (AAE AL
e MR AS 228 L TSR T, R BRI
THT I A8 1o P 2 A XU o PRI, A B R R T
PS8 e ih: A R NP 7 oy 3 S O R
Mo ZS (] B R GE L 4K 2 A Bl i R R RV RE AL T
R E AN, RIS B, ol i e gl KRR
W R RER LA BT LA RA R KRG
R N O (1 D70 2: 7/ 7 1 0 S 4
UL . BR SRS R R Uk
VI 8 R A% % S UK - LN VAL -3 S G N I 10
GELTEN ol AR 56 B0 S I A g 28 5% K JB ST Ak
W P A Ry FLA B AP DR A T AR 2, Ol HLEELAR,
BAAETT R AR IR R R

298 ‘2026&-%41%-%2?)@

2.2 REEAISHM T BRI RIR

A EAR KA XRTEZIARTRE, Aahikzizi
AL A R . SRR, WA BT T R IR
MR ARRIR . A T L B TR AT SR R A U
RN, fE M NRAARIM 24, 2022—20234F, U
RIS . B AR, S 46 ABET
81 N2, X Bk iR 1 IR I T Bt A H
BATTIMESYE . 3Ah, DCHERERIRINE Y 2R Gt R AL
FIRET | & B Ry S (B R . AHDCHIE SR AR Gk
LAl B ) 2% 1 AR EL AN ) T SR E s e, RB TR
AGE | EEERGAN IR TRE TR i
ER” B RS, i, e R G W2 S Uk R
Witsia . A S AT R R, #E G| & W TR A
FERE .

sk, R AL R AR K AF KR T 69 Fmh X%
Ao FREBIRFRIT T A D mEERAE . HEKE M
ZIHEIREH—, W FERKHAKRERARE, R
AubEE . B HURSE HARRERS, SZil ., REIR .
T BEYT LA S48 S LRt IR tiAR 2 32 20 .
an, 20234EHE X A FEY TN IR A0
HEAKASHE , #3077 o RIS H . 3 e fin s G H Al
Vit B 47 ok i Sl 0 M T e i O 2RI R
“DABcHt s T AL R ARR A G B AR R 2L A5
ZE R BEATT B, S8k S AL 58 A
Huly (ATTC) By FAkiz s, 2022 4 LA A5 @Y
b T BB iR A,

Bk, @ ATIE M6 AR 5 P R, AL
Z IR BAT S IR AT £ . Bk
SO AT, | AERE R SRR IR T ik, R
Wi S5 T R REVRAL N, SIRRC s MR oKPE . MK A&
M AR AR IR LG B T AL, BRI
BT SOKIERAAI ;. LRG0 . O EA AL
Gk TR T AL, B0k IR, 4 HEK SRR
W IMAE” fERFH P i,



ER IR T BAIS AT RSt TR s B _

AT OGRS T AL, M PRSI
REEAR . SEARBGH” AU EI R SR B, BRERBIV X
H W B AT 12 2 XU, o e AR i = v R B dal T
BOIIREA W, SCERIMEIT b . PR
S FREENT MR IRR
2.3 XEEMIgHM TUEXRRTERELRRE

LAT, REALARCEaf, B&FEITIHEL
A R T R s R R F . TEAESIIR T e B R
J'e eI TR AT Bl v AR BRI R T S
) 30 SCEE, X R BT RSN . il
TR BE S Re e i, WO M T S R G U KB D | S B
HEMAE . SRS A B T AR — TR G TR,
AL R S L Ge L S B 9%, S R B R
B, RS T T R R E T &
JEURRE . Hb T PRGH B . T WU B 2 AR R A
ZEN T E, RIS . B, K s
BB K e SR . DU A Bt T 5 A PR AT
Wik, et REml ki, dgeit, BHE1A
BT R RETE, P EIE AR 24 3 000 I K22y
L5370, 2016—2023 4F, FRE(U i BLiE A . 25
B MRS, AR R AL
BOBT 1.5 TTACPY, )4 8l b i 7 g il B8 2o
400 77 N

MEFRZ IR A, Aat A0 T2 IES
WA E B A S R F AR, REAN SR
i s R 255 3¢ AKX 4] (grand central terminal) AN {7
MEBEDIRE, SES R R kA A A
BT “HURT AR, BARAIE AT 5012
FIt; HARRGUE L T A5 MIF &, A48 5048 bk |
TR AL PR T, R A b T s ) P T R
ONWE L CERREENIR BN, WESCGE TIRTT IS, Tt
T MR, xR R ], R R T
AR Z 2B i F-Be, BRI T mi i & S i G
R

3 DNR¥ERNEE A4 A X 58 B hih 1 i3t T
LRI S =Y

SRAERERN B o A T T 2= [T A A
GIZINRER A E , 0T T 2 [A) Bt sl H A D 2
O 2 T Bt =, HAT AR I R GEVE A
e TERORJR I EAFAE R e B P B, &2
CEREE ORI TR JZ MR 23 18] 22 A T R M
1, T 2 AL A 7 -5 R AR A BIA AR
THAFTERRAT ., B8 ERERZIT, ZKEH
Z UM ST ORGSR ML 5 LASAR o v
RRAGE BRI , e, T 018 SRR
o AR, SRR, REFREWE, L
ARFER S, SRR, FaEd, Ba kR, B
P E B SHEENA R | N — iz A
OB R R 22 2 BT
3.1 BInZHE: BUTNRIRIT S HERSE

@ Am3& TRUZ 3. EOCHEIERBOEH T LR AR
WHHT . BT AR DL  CPIE” B AR A [
ML RS, Sk A R AR B IR ST LR, P
PHIRZ, o b T BRI DX RO B P RE AR
HE—RAE AT R, A PG S O SRR A 5t A R
L WAV AL, RS D T SCEE A it
B @2\ R A A . WEGEETRE . &
. BRI E A BARERRE, d s S E A R
LR, SR SRR B IR AR ) Ak
et b AR 2ok TR K IR T SC B Al
B AL BAMIEREM . T LMESE R (R
SR 22 40k 38 ) &4, WIHh SCHE SRR Rt ) A
SEME . BURFE . ZeabnifE, EHTHLE. FSEE
R B . BRI . TRE M T == [T
K U 7S RIS 22 4z A ST A0 e,
S PSR . B BT B LR R R
P — IR IR RS IR 2

aOW R

&

® FENE T w1 299



_ LE: TS AR

32 5EfRE: B “SME—" SHEEE
HECH ] SRR R G B RSt . T Al
Wb KL LR (2026—20404F) ), FHHR Tk
e ARTTRE, WA AT R (O
W, ETEEMN . RIEKE ., Bogdihn . BT
WA BT BB TR B bR A3 A
Ry BORBERR ARSI, JF5 E AR .
VAT OB TRERLRI L 255 Bl ORI S R B
T ik R
3.3 EREG:. BUHRTESD P
PR T AT R R R
RIS IXC | i b X 55 ) 50 I DX P A2 00 R I
T, PEBCREE X805 Sl P IR e it (AndHlk I
o ARG . MR ARRSE . ETE GRS
VHESE), JFIRI N LA, MRAR . TP
BRF B REIHET, AP, X5
B H AR R GE H, RS2 . R TR SR
BT SN0 S AU LD S IR N E 11 T S il 3
W R E R LR O RER “Erh &, o
ZICACEBRBEALE] IR b R B I 4 AR
BT, WRBUFAGESHASTE (PPP) . 45iF
BRI, I IR A A XURS: 234
34 MERE: BUBEMAN LR
R E @, DS E AR JRBRAE 7 1 %
Oe1a), B B SR R WU B i T A TR, 4R
T IR SO Z R HOR | B RR A . S kG R
FRARM . m HERER B bR T R i U A G B
Ry kit py ke, EERREMEABHZER
B pPAh . WIS N A B . B MR R T
R I . KT AP AL, K iE Sas e
S90S A, aRARKT R 9CF 1 B P R ) M R
B WALRELG PR ZhEE, HESERIORTF S
5 FH B T AR RS A el , 98 H P R 45 T R A
W, RN PRER L ek 1Y SRR T D RE . AN,

300 ‘2026&-%41%-%2?)@

H A IR M 45 22 U4, IR (R AL 2R 1) A i
F, ALK AR . FOR T B R i
T RGN

Sk

1357 A KA KR R Br 45 81 F0—— DR T R4 Jomh %
AP . P E 2R F7, 2023, (9): 76-79.
Li Z. Research on risk prevention and control in mega cities:
Taking key urban infrastructure as an example. China
Economic & Trade Herald, 2023, (9): 76-79. (in Chinese)

2 GRS, Bk KRB AXBLLE——R @G

83 IR LA . B IR 2 2T 5, 2025, 43(6): 70-97.

Zeng Q M, Mao W Z. Weaponization of critical infrastructure:

HEX&ZE

A simulation experiment in offensive and defensive modeling
for national security. Journal of International Security Studies,
2025, 43(6): 70-97. (in Chinese)

3 EMEL TR ST ARMLIE. bR PRERTL
i pa AL, 2005.

Tong L X. Underground Space and Development of Urban
Modernization. Beijing: China Architecture & Building
Press, 2005. (in Chinese)

4 FAE, R, A, . KBRS P LR 89 B

Fr&3 55 0. 37 X A, 2025, (1): 111-119.
Guo D J, Wu Y H, Zhao H X, et al. Exploring critical
infrastructure protection planning: Insight from international
experience. Urban Planning Forum, 2025, (1): 111-119. (in
Chinese)

5 F B IAZR KSR s 2024 F BRI T 2 1L
Fe B A P B AR KRS WA P s, 2024,
Strategic Consulting Research Center of the Chinese
Academy of Engineering. 2024 China Urban Underground
Space Development Blue Book. Beijing: Strategic
Consulting Research Center of the Chinese Academy of
Engineering, 2024. (in Chinese)

6 k&, TR, AT, F. MAARERT T ZHFL
F) B 69 1B 5 K, . WS AT 4, 2019, 26(3): 22-31.

Zhu H H, Ding W Q, Qiao Y F, et al. Issues and challenges in
urban underground space utilization in China. Earth Science

Frontiers, 2019, 26(3): 22-31. (in Chinese)



ER IR T BAIS AT RSt TR s B _

Study and reflection on undergroundization of critical

infrastructure in megacities from perspective of national strategy

JIA Kaiguo' HUANG Baohua® YE Lina' GUO Tengfei® YIRong"
(1 Institute of Mineral Resources Research, China Metallurgical Geology Bureau, Beijing 101300, China;
2 China Land Surveying and Planning Institute, Beijing 100035, China;
3 CCCC First Highway Consultants Co. Ltd., Xi’an 710075, China)

Abstract Critical infrastructures are vital strategic resources, directly impacting national security and the operation of economy and
society. Twenty-two megacities and large cities in China, due to the concentration of resources and poorly concealed distribution of
critical infrastructure, face multiple risks such as warfare attack, natural disaster, and facilitiy aging. Incorporating the
undergroundization of critical infrastructure into national strategy is an imperative choice for national security, resilient city, and high-
quality growth. International practices have proven the advantages of underground development in terms of protection and space
optimization. During the 15th Five-Year Plan period, it is recommended to adopt strategies such as strengthening top-level design,
coordinating planning and management, launching pilot demonstrations, and promoting innovative and integrated development, so as
to establish a new paradigm for the development of Chinese super-large and mega cities and consolidate the foundation for urban
safety and development.

Keywords megacities, undergroundization, critical infrastructure, national security, resilient cities, high-quality development
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