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Simulation Research on Earthquake Evacuation of Masonry Structures Based on Incremental Dynamic Analysis

T OB, TR, AR, AR

(1. BEvs Tl HRME R AR 2B, BEPE JRFH 7120005 2. T8 =R, TIES £BH 450018 ;
3. TR S EHE MBS, WEE KRN 450015)

o OE. NP HUEIER T A FRIARZS A 5 R G B ELRE 1, 358 B0 2 17 30 b s — A L 7R ) 4% 25 44 S
RN SR, KA RS )1 708 (IDA, incremental dynamic analysis) , AT BROCARPE X1 fs RAREERE,
A 20 SRHUR WA TES AR AT, 1938 TAEMIRAE R T B2 00 IDA 4R, FRIAE 8 i FEAR U B 21 B b 7 R0 5 38
AT & H)Z BRI, X WUR A AT AT AR R, PIEXS LT LR IR AT IS L, S5 3R
W, 76 8 FEILABE S R AE R, BRI 11922 4k A4 ) [R] L 238 b s o 75 6 ZE 5 [E] 2> 10 s, RSET 4
85 s & 95 s; AL 2 Ae kA5, TUZEJGEES, ASET 8. 72 s & 10. 89 s; A &b A i [l /N T4
SRR, AR R A A, MR SERKEANRGT,

KR WAL Ao R MBS 150 Pris ik ERTE] (RSET) 5 WA &k A= f ] (ASET)

FESHES. TU362 XEARERD . A XEHS. 1005-8249 (2024) 01-0155-08

DOI ; 10.19860/j.cnki.issn1005-8249.2024.01.027

DING Yao', XU Ziqi*, LIANG Zhichao’, QIN Tianyi’
(1. Shaanxi Industrial Vocational and Technical College, Xianyang 712000, China;
2. Earthquake Administration of Henan Province, Zhengzhou 450018, China;
3. Henan Provincial Institute of Transportation Science and Technology, Zhengzhou 450015, China)

Abstract: In order to study the evacuation ability of people in a masonry structure building under earthquake action, a typical masonry
structure residential building in Chengzhong village of Xi’ an city was selected as the research object. incremental dynamic analysis (IDA)
was used to model the residential building with finite element software, and 20 seismic waves were input for time history analysis. IDA
curve clusters of each floor under earthquake action were obtained. Find out the collapse time of each floor under the action of 8 degree
basic fortification intensity earthquake and rare earthquake, which is the ASET, and the comparison of the two can see the casualties of
personnel. The results show that under 8 degree earthquake, the evacuation time is 10s less than that under rare earthquake, and the
RSET is 85s to 95s. The first floor of masonry structure collapses first, and the top floor collapses last, with ASET ranging from 8. 72s to
10. 89s. The ASET is far less than RSET, does not meet the conditions of safe escape, the earthquake will cause a large number of
casualties.
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Fig. 3 Evacuation simulation
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Fig. 4 Initial position of personnel

Bl5 M AGUFESS 18 s BF I N L & oA I, 78
FEEVERR, LR AE ) (R 25 A e N B WIS 3h % B
B TR, FEER 21 s BF, S — N AU B ELE R
RN X, 45 85 s I AR o R AT il 2 %
X EREEHAT, 618 s iPAR R TR
IRBEES, 7E55 24 s B, AA —Z AR E L4
Xk, 4595 s @R EL L X, K6 MiHA

(a) BXREHHMBEEAT

(b) FBHEMEAT
5 F18s NRUESTH

Fig. 5 Personnel location distribution at the 18th second
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Fig. 6 The number of evacuees varied over time
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