45 452555 5 ) B % w kTR E iRk Vol.45 No.5
20254F 10 H Journal of Disaster Prevention and Mitigation Engineering Oct. 2025

DOT:10.13409/j.cnki.jdpme.20240404001

Hth 7= BN +55 B Xof A 44 25 ) 3t 72 i) R 2 Wi BF 33
BEAE T, ARE, g EE

(1. WP E %R TRE Sy 2 oE T i TR S TR IR sl B A SE IR &, SR VT WA K2 150080
2. MR I E B A N A BRI S L IR % BB VL MR /K1 150080)

FE:MAREHN =5 FZ—  mEHRN L F P 0L 0 m S FilhRE, A B K3 o 2 sk
25 M) W R v 0 R vf 3B A TR T BT O ok e ) R R BRI R RE A he AL R vl AR R 6 O B AR IR IR BUAT 2] 100 £ R
Bl e a9 EH it &, Rt @d FRAAERFE T AN BB DK EMBEEER G 7249 100 &0 E shit km A
B S AL LR TR Mo K B A AT AR IE AT 45 RAR T HOE SR B T Ak 2 R KR AL A A R e AR R R AR
Yo SR E A SRR TREDFH AL HEE LB Y a2 AR, EREN  KFHRES
Vb 42 5 B 3 JE At A AR 28 A R K0 AR A5 AT 5 B AR 2 M R vl e A A S R R g AR SR K B B ARR R e AL
At VER AL AR5 38 2L Park-Ang 4R 45 35 2 R K& R AS A ARk 2 R KB LS A LR @ AR AR A & Park-Ang #i 45
BRI K S F R 3G R 238 KA Y o ih SR B 0 Kk AR, LA A B 69 3 K, 3 KR B BT e e A2 R
Fleg i E AR KA XA T PR RS MR TG R E S FH I RER RS R Efgk
P, LA R R 0938 K, BRAL B AE H8 R AT A TR AR A P AR K R E S A, KRR R E S AE R T
Park-Ang i 45 45 % #F @ Ak ARS8 B A R K B M AR A o A AR R S AF R T 89 4.54% (1045 .2.32
15 .2.994% . 45 R T BBk 28 My 0 8 3Rt Ao s R B4 R 4E A

KR MR SNRERT ; MRS M s — SRR BB s S AUHEZR Ik
FESES: P35 X EkHRIRED: A XEHS: 1672-2132(2025)05-1222-11

Study on Influence of Ground Motion Duration on Seismic Response of

Masonry Structures

XIE Guoxiong'?, GONG Maosheng'?, ZUO Zhanxuan'”
(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China
Earthquake Administration, Harbin 150080, China; 2. Key Laboratory of Earthquake Disaster Mitigation, Ministry of
Emergency Management, Harbin 150080, China)

Abstract: As one of the three essential elements of ground motion, ground motion duration significant-
ly affects the seismic response and damage state of structures. To investigate the influence of ground
motion duration on the seismic response of masonry structures, spectral matching methods and wave-
let transforms were employed to eliminate the effects of spectrum and amplitude. 100 ground motion

records with different durations were obtained by matching them to the target spectrum based on the
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seismic design spectrum. Additionally, a numerical model of a typical masonry structure was estab-
lished using the equivalent frame method, and the 100 seismic records were input into the numerical
model to conduct seismic response analysis. Based on the analysis results, the influence of ground mo-
tion duration on the maximum inter-story drift angle, hysteretic energy dissipation, and cumulative
damage of masonry structures was examined. Empirical formulas for the influence of ground motion
duration on the seismic response parameters of masonry structures were derived through regression
analysis. The results showed that long-duration earthquakes caused greater damage to masonry struc-
tures compared to short-duration earthquakes. The correlation between seismic response parameters of
masonry structures and duration, ranked from highest to lowest, was as follows: hysteretic energy dis-
sipation, softening damage index, Park-Ang damage index, and maximum inter-story drift angle. The
maximum inter-story drift angle, hysteretic energy dissipation, and Park-Ang damage index of mason-
ry structures all increased with the extension of ground motion duration. However, when the duration
was short, the growth rate was relatively slow. As the duration increased, the growth rate accelerat-
ed, but hysteretic energy dissipation eventually tended to stabilize. The softening damage index of ma-
sonry structures increased with longer ground motion durations. When the duration was relatively
short, it grew rapidly, but as the duration further increased, the softening damage index gradually sta-
bilized. Taking the long- and short-duration ground motions selected in this study as examples, the
Park-Ang damage index, hysteretic energy dissipation, softening damage index, and maximum inter-
story drift angle under long-duration ground motion were 4.5 times, 10 times, 2.32 times, and 2.99
times those under short-duration ground motion, respectively. The findings of this study can serve as a
reference for seismic design and earthquake damage assessment of masonry structures.

Keywords: ground motion duration; masonry structure; uniform duration; cumulative damage; equiva-

lent frame method
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