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Abstract

The impact of seismic hazards on urban building systems extends beyond structural safety, critically
affecting the post-earthquake rapid recovery of urban functionality and socio-economic stability. Over
the past decade, seismic resilience of buildings has emerged as a central research focus in interna-
tional earthquake engineering. Its core concept has evolved from the traditional objective of “collapse
prevention” to encompass the integrated capacity of buildings and urban systems to maintain essen-
tial functions and recover rapidly following seismic events. This paper systematically reviews the lat-
est advancements in this field based on authoritative domestic and international literature, focusing
on five key dimensions: resilience concepts and theoretical frameworks, assessment methodologies,
seismic resilience enhancement techniques, urban/regional resilience, and emerging technological
frontiers. The analysis indicates that: the connotation of resilience is expanding towards multi-scale
functional continuity; standardized seismic resilience assessment frameworks are becoming increas-
ingly mature, although the development of localized vulnerability data remains insufficient; resilience
enhancement technologies, such as self-centering structures, seismic isolation and energy dissipation
systems, and replaceable components, have demonstrated significant effectiveness, yet their wide-
spread application requires further substantiation through cost-benefit analyses; research on regional
resilience is shifting from single-building assessment towards multi-system coupled analysis, with
emerging technologies like machine learning and digital twins offering new pathways for real-time re-
silience evaluation.

Keywords

Seismic Resilience, Building Structures, Assessment Methodology, Functional Recovery, Urban
Resilience, Resilience Enhancement Technology

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

HhFE ¢ T AR NI AE A 0 7= 2 A R B o P ) F AR K 2 — . AR R IR R BN DB AR X,
AETHEAG F 2 38400 0 1 72 AU, i BRI T g 3 e FE AR b 5 DhRe TLBK, 904573 )5 Thae v e B AN B oy
M. 1994 FEJLISHIFE . 1995 AEFRMFHIAE . 2008 AR50 1 AR DA K 2011 4F 5 74 =2 HE B I b 7% 45 1 KR 3
AWrR ], LA “ KEAE” NERMESTE R, O 2 AL 20 224 5 D2V 1)
W TR BRI ERSR R A, HAEH DR R &5l KBRS a 5k, XM EPREES
MERARZE MBI, [ PR D RE PTG ) I H AR AW EE( 1] [2].

FEULE SN, “PUBTIME” BB ON E Prib i TR Z QU . “BIE” — IR Th T 3
“Resilio” , AE AWEZ IR WK E FARIEE /7. Bruneau 25[3]F 2003 45 7E 4 7 U T AR AT S 4R !
THEXPUEPIER R A EMAEL, P SO S B IO R R IR . & R IR K 5 278

DOI: 10.12677/hjce.2026.157177 44 AT


https://doi.org/10.12677/hjce.2026.157177
http://creativecommons.org/licenses/by/4.0/

AT B iR D RE /K P (BB 70 o AZHEZE LA Th R4 2% il B[] A48 Ak 1) il 28 R THAR (B “ B = AT 7 PE iz G ik
fabr, FHHSL T BV TR, IR S PR A GBI R T . 2R A R X, ik
TSR BUE IIET AU BE T A IERE

AR, R EAEPUE I SUR I LS SCER R AR HE . 2020 4, (CEEBPUR WP ARAE) (GB/T
38591-2020) IER K AT[4] [5], B IREE FKbRAEZ I 7 #RPUR T E R, F5E5 T EEZ UM
ARG FCIL R TN P E TR RSP @ N E KR, B A DR TR A T
BURSCFR6]. WFLtRH, BAPUBPMENZOREAHE TN T, BRIRERD IR, gEkE
B IE], AT 52 T R 45 R B SR B ) I (Y DG B B A 1] [7] 8]

RO SO AR EE AR BURR WO BRI, SR LE D T MBUE R EUE . RSGEES . T
REMIPURE BT B VLT B B R, il T %o b A2 A F 5 45 M i A N R R SR A o AR SN TR —
WAL, FEE—BUCN, PR IR AR R BRI AT B B AR, TR AR ) S Th RE4ESE X 46 JE
PEREAL BT G “H B R S5 MR, IR GT W A Ah &2 “ RS ThRE TR KB . DU AR K &

BT FRES, ASCRGUMB T @A PUEIE 7 3 B  SCER IR MBI IR B S TR SRR,
AR T AN EERET: © PSS SHERERNET: @ Wbttt E; 6 JiEdtk
RABAN THEEE: @ Wi @SR X TN 1 2 RV BRI 7T © HiBAREaERER. @
ST R I FRRER, J1RAE LRI SR 2R L, K2R RTIRsh & B AR R R R .

2. MR SSEILHER
2.1. FIEAENWRS TREAE

“PIME” (Resilience)F N — NSRS, HANREANF R AFEZE R . MRE0]RSEMEL T H
ZEFRE S W T S RS EIEM BURHE, JEPET T IR S R AR AT B S
KSR X SR R b, SR PRI E R RS TR, BT “IIRG TR
MEZE, MO TIRE  HEAE . SEN . KB SIS NN RGE MR R T E5%ER T, P NEE
FIANE: APRLRNE R, B RO R AR T 28 W R R v R RE R BE s ARSI, Rk
FoE SUNAS KRGS 4R AR D) B S 4R 71, JEATAE MBI E R « TR S
WL “ESPME” A .

R ] 2 2 S L 511 3 I 4] S, WAHS T “Resilience” 78 FR SCIESE R M “3aPE” “9RE S 3] “H)
7 AR EED, HZOmAR S “ Ra il GRS E MR )17 . IHFOCHMES RS “Hih
PINE” , T S L 2R OB RS ) & B @ SRR A IR I, RGN EE S
(]R3 ST PR R G B R [ 12] 6

2.2. I =ATRELT R
Bruneau S [3[4R K “HIME =ML B, LIS RGIIARE O(¢) TERERG(1, %) % 56 AW (1, I Z1)
I RO AR R, K RIS RERR TR, B R = ["[100-0(¢)] di o MRS i TORE T

B s M ERE S B — AT TS SRR, MR SUE BT UL T4 MERHESE . Ik =R
Bt EEWE 1 PR, A 100% &R B PIVEBCA IBIL, 0% RInHEAl i it i) 1% 576 42 2k .
FESLEEAS L, Cimellaro %5[1318F — P HERE THZFRHELL, Ky ROV EL & W B £ 125 R #0545
KRB =ER AR, ISR R BRSO EN. Cimellaro FF[13]48H, WITEVEAE A
DN RVE T REVR L B 28I [], 8 B PR B4R TR SRR IE——Biln “RRUag” 5 “LiESIE” W

DOI: 10.12677/hjce.2026.157177 45 T AT


https://doi.org/10.12677/hjce.2026.157177

MRE L, ERIAMHFZ R, BBl RS PIVENL AL B2 2 5% . Sharma Z8[14] MM RSt
TREMANA, KRGV N =N IEASYERE: WRE )y & MRE WMWK RE T, BT
AR S, R TR TR G .

4 =M%

100% :
il ;
HEC E
2 z
= 50% | ;
ey | !

f%ﬁ RS

0% ; I >
to t
i [5]

Figure 1. Resilience triangle concept map: function loss and recovery time
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Figure 2. Framework for seismic resilience assessment of buildings
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