H55% 45 17 S-S D | A = SO SO Vol. 55 No.5
2023451 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY May 2023

DOI:10.11918/202112016
TRk PR R IR E RS S E S MR XK
BRE | AL AKA

(L. A AT S BT IE BeA FR AT, J6 5T 100045 ;2. Jbniadii Ry H AR TR b, AL 5T 100044)

W OE: NTHRARERAARRAERTERN TN E S EMIUR MR HR2RE S 4, T A 7R 4R H — A
[B] e 5 R 4 A B B JE K o v R LSRR B R B BB AE AT . 4 A DA 120 m R 240 m B A AR R B L M MY B R X R A
OpenSEES 72 J7 , £ JT T B Fk b B B Sh 16 A T, 48T T % & IR %k L 25 M 8 1915 38 47 (Park—Ang #1518 47 .5 K B BIAL 7 A L%
AW E RAREMEREURZKATAMS) 537 MRS REHRFG K, ARERL N . RENBEIRL T RE
& R T TN & 2 R 2 A T R ko B R R TR A W0 Park-Ang B G EM AW MBS REHREAL 5H 2
ARG AR bR BB AR R e R AR Ok IR A MR S R e AT G R M R B M KRS kb HE
EhEEERMEGEEMENHRT T AEERRE, ERTUA RSN EE M GO RERE, ARERTHEESEN
MRS R BEEAT TN G S RBEL LA R o B R ER THRRERRESE

KEBIR . M kol BL SR B R 20 R JE 38 AR ARG AR K

FESES . TU973. 31 XEERERD: A XEHS: 0367 —6234(2023)05 -0139 - 12

Correlation between structural damage of high-rise structures and ground motion
intensity measures under near-fault ground motions with pulse-like effect
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2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract; To investigate the ground motion intensity measures suitable for evaluating high-rise structures under
near-fault ground motions with pulse-like effect, this paper proposes a new ground motion intensity measure
considering period elongation effect and higher mode effect based on acceleration spectrum. Taking two high-rise
reinforced chimney structures (120 m and 240 m) as research objects, the correlation between damage indices
(Park—Ang damage index, maximum inter-story drift ratio, maximum structural curvature, maximum floor
acceleration, and maximum roof displacement) of high-rise structures and 37 ground motion intensity measures was
studied under near-fault ground motions using OpenSEES. Results show that the proposed intensity measure was the
optimal index in predicting the Park—Ang damage of high-rise concrete structures under near-fault ground motions.
High correlation between velocity-related intensity measures and structural damage index was observed. As the
structural period increased, the correlation between damage indices and displacement-related intensity measures was
improved. Besides, peak ground acceleration had limitations in characterizing the deformation and failure of high-
rise structures, but it could be used to analyze the seismic performance of non-structural components. The research
results can provide reference for selecting proper measures and structural damage indices to evaluate the seismic
performance of high-rise structures under near-fault ground motions.
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Tab.1 Ground motion intensity measures based on acceleration spectrum
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Tab.3  Cross-sectional dimensions of the 120 m chimney
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R4 240 m FHEREHREERT

Tab.4 Cross-sectional dimensions of the 240 m chimney
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Tab.5 Dynamic properties of the chimneys
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120 3 0.14 — — 0.14 3 650
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