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An approach for enhancing the seismic resilience of existing buildings
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2. China Academy of Building Research, Beijing 100013, China)

Abstract: Buildings are essential fundamental for maintaining the economic, cultural, social, and functional
aspects of urban life and are the basis for ensuring urban seismic resilience. The seismic resilience of buildings not
only depends on the seismic capacity of structural components but also on non-structural components and
equipment. Currently, there are no established methods for enhancing the seismic resilience of existing buildings.
This paper outlines the basic approach for enhancing the seismic resilience of existing buildings, proposing methods
aimed at ensuring structural safety, meeting predefined functional requirements, and enabling rapid recovery. The
paper establishes seismic resilience enhancement objectives for existing buildings, considering both the function and
the remaining service life of the buildings, and a “five-step” approach to enhancing seismic resilience is also
developed. Finally, a case study of a specific building’s seismic resilience enhancement is presented to
preliminarily verify the rationality and feasibility of the proposed methods. This paper can provide practical insights
for enhancing the seismic resilience of buildings, as well as individual infrastructure components such as bridges
and tunnels.
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Table 1  Comparison of existing building reinforcement and seismic resilience enhancement

fufie B A S A S SR R T
S SRR SRR AR s S S e A X
et F R PRUEZ 52 2 (I3 TG R A (LT 4 e B T AR DOEaL

PURETEREZOK)




20 o T B 5 T & #& 3 545 45

WEA PR ISR T A AR X RE R, R — DAt R E TR, ERENZA R
AT A% BEHIR R ARSI RIS REAPURIERE , 1X M 4205 (7 B3 T SR RS RIS 5 3k T 76
I H BB RE ) AR S EE PR Rl i 19 ] 5 A

2 BEEZINEIERANXESR

FE T TR I @ SHTR BB iR AR SO R T TP TR iR B SRR B M R O
(K1), B BURR RS T bR e ; G540 %0 MUn it s ARE5 F R 1 52 25 B R B fe Tl & st s
SR G DI RS SR D) RE PR EUR A2 SR 5 1207 12 R T LA J E SUAE BOE H e /K HEVE T T SE BRI S5 48 22
4, SCRESE DU SR 12 U D RE A BEAS DU K &2

L e[

__________________________________________________________________

T T T T TS TSI T ST TT ST TS T e A At '
' '

LT |

JEE— R
e AU
AE—— sy — y |
; g??fg@%; ARl | [ Tt .
! %ﬂﬁ\%ﬂ,ﬁ%ﬁ&%\ ﬂ‘ﬁ?ﬁﬂ[’fﬁhfﬁiﬁﬁ ’fﬂ/{‘/ﬁ;il&ﬁ“ E
Copme sEE | =) R B |
o [

R AR

________________________________________________________________

_________________________________________________________________

DOBIES, Ao |tk
DAL e PR ST s

1 BREEZFARBRIERANSR

Fig. 1 Steps for upgrading seismic resilience of existing buildings
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Table 2  Classification of seismic resilience levels of buildings
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Fig.2  Building structure model diagram
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Fig.3 Comparison of seismic response

spectra and standard spectra
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Table 8 Seismic construction measures for non-structural components and medical equipments
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Fig.4 Damage state of structural components after reinforcement
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Table 9 Damage state of non-structural components
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Table 10  Analysis results of floor functions
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