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Quantitative influence of mainshock-aftershock sequence ground

motion on seismic response of RC frame structure

YONG Fei, GONG Maosheng , HUO Yiwen
(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics,
China Earthquake Administration, Harbin 150000, China; 2. Key Laboratory of Earthquake Disaster Mitigation,
Ministry of Emergency Management, Harbin 150080, China)

Abstract; In order to evaluate the structural seismic response under the action of mainshock-aftershock and quantify
the influence of aftershock on structural seismic response parameters, a typical 3-story RC frame structure was
numerically modeled by using OpenSEES software, and the seismic response under the excitation of 594 actual
mainshock-aftershock strong motions was performed and analyzed. The influences of relative strength, site
conditions and ground motion input intensity on the calculation results are discussed according to analysis results. It
is found that the aftershock earthquake has a significant influence on structural seismic response, especially on the
seismic damage state. The influence of aftershock earthquake on structural response is mainly related to the strong
motion relative strength, but has low correlation with site condition. The results can be used as a reference for
seismic design of structures considering mainshock-aftershock effects.
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Tab. 1 Basic information of mainshock-aftershock sequence ground motion
T R FRD
7R 4 FR i ) RN 7= 4R ) MER  EihiE
Managua,
1972-12-23 6.24 Managua, Nicaragua-02 1972-12-23 5.20 2
Nicaragua-01
Friuli, Italy-01 1976-05-06 6. 50 Friuli(aftershock 1), TItaly 1976-05-07 5. 20 2
Imperial Valley-07 1979-10-15 5.01 30
Imperial Valley-06 1979-10-15 6.53
Imperial Valley-08 1979-10-16 5.62 2
Irpinia, Italy-01 1980-11-23 6.90 Irpinia, Italy-02 1980-11-23 6.20 14
Coalinga-01 1983-05-02 6. 36 Coalinga-05 1983-07-22 5.77 2
Whitter Narrows-01 198710-01 5.99 Whitter Narrows-02 1987-10-04 5. 27 100
Northridge-02 1994-01-17 6. 05 22
Northridge-01 1994-01-17 6. 69 Northridge-04 1994-01-17 5.93 4
Northridge-06 1994-03-20 5.28 48
Chi-Chi, Taiwan-02, China 1999-09-20 5. 90 2
Chi-Chi, Taiwan-03, China 1999-09-20 6. 20 16
Chi-Chi, Taiwan-04, China 1999-09-20 6. 20 4
Chi-Chi, Taiwan,
Chi 1999-09-20 7.62 Chi-Chi, Taiwan-05, China 1999-09-22 6. 20 104
“hina
Chi-Chi, Taiwan-06, China 1999-09-25 6. 30 218
Chi-Chi, Taiwan(aftershock 5),
1999-09-25 6. 30 12
Taiwan, China
, L' Aquila(aftershock 1), Italy 2009-04-07 5. 60 8
L' Aquila, Ttaly 2009-04-06 6. 30 ,
L' Aquila(aftershock 2), Italy 2009-04-09 5.40 !
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Fig. 1 Mainshock-aftershock ground motion records
of station CHY-035
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Tab. 2 Number of ground motions at different sites
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response ratio
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