A1 3 B % w kTR E iRk Vol.41 No.3
202146 A Journal of Disaster Prevention and Mitigation Engineering Jun. 2021

DOT:10.13409/j.cnki.jdpme.201904061

ETRHEFBEMNETERNEMESZHRESH

OB, EBRX, BERKR, k@S
(1. I RFER TS 1550, WAt Z 25 066004; 2. K K¥ AR TSP, 1175 B 210096)

BE: M TERMNSRTRGAGEIRAA, AR ERRABRY AR TETAR L AR TSR R AL RPRE
TR AMB  HEIRFROCERET RENE—RBWE SRS H 7 ik A2 x50 B W & SR SR F R 5 ok
FAGAT R A b S MR F B S R A 2 R R T b, A A = 2T @ W 26 G R AR B AR A BOR RN 3R AR
PR T — R TR AR G B AR ik, R AR RAF RS AR R R T T K R IROT M 8 3K S B 4R
B ®b, % T IRT R S R BRI Y IR, 046 % PR AR R RAC KR S AR B A AR TR B ) AR ME R A
B ERIBED R G ARG AR ERRR S L ABEARAT, SR T ERMBEESKFRATTX S, BT
ETEHFTETEORME SRS IAER RG,ATE R LET AT HRTEL R LG E S Bk
KT K ISR A IR P 3 R B AR O MY T R T 3R T I R R R AR AR AR AR AL R A
SR ST BB 4 5 MU 53U s S VUL S SCBORE MR S L

RESES: TUT CEkERIRAD: A XEHS: 1672-2132(2021)03-0558-10

Seismic Fragility Analysis of Urban Road Network based on Monte

Carlo Simulation

WANG Ding', WANG Xiaowen', FENG Decheng’, ZHU Ruiguang'
(1. College of Civil Engineering and Mechanics, Yanshan University, Qinhuangdao 066004, China;
2. School of Civil Engineering, Southeast University, Nanjing 210096, China)

Abstract: The urban road network is an important type of lifeline engineering systems, and its seismic
performance directly affects evacuation and post-earthquake disaster relief. At present, several meth-
ods for analyzing the seismic performance of a single road section have been developed. However,
there are still no clear results on the classification of damage state, selection of damage indicators, and
evaluation of seismic fragility of the whole road network. In this paper, using the statistical feature val-
ues of the two-dimensional spatial network as the damage evaluation index, a method for evaluating
the seismic fragility of the urban road network is proposed. The Monte Carlo simulation method is
used to calculate the seismic fragility matrix of the actual urban road network. The main contents are
as follows: First, the seismic damage simulation steps of the urban road network are presented, in-
cluding road network modeling, spatially variable ground motion simulation, and road network seis-

mic damage simulation; Then, using network component number and maximal component diameter
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as the damage indicators, the seismic performance level of the urban road network is determined and

the framework of seismic fragility analysis of road network is given; Finally, the earthquake fragility

matrix of the urban road network is calculated by taking Qinhuangdao City of Hebei Province as an ex-

ample. The seismic fragility analysis method of urban road networks developed in this paper can pro-

vide reference for safety evaluation and optimization design of urban road systems.

Keywords: urban road network; seismic fragility analysis; monte carlo simulation; component num-

ber; maximum component diameter
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Table 1 Seismic performance level of the road section
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