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Effect of code-spectrum-matched artificial ground motion
duration on collapse resistance capacity of RC frame

HAN Jianping' > SUN Xiaoyun'> ZHOU Ying’
(1. Key Laboratory of Disaster Prevention and Mitigation in Civil Engineering of Gansu Province
Lanzhou University of Technology Lanzhou 730050 China;
2. Institute of Earthquake Protection and Disaster Mitigation Lanzhou University of Technology Lanzhou 730050 China;
3. State Key Laboratory of Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China)

Abstract: The requirement for ground motion duration is not clear in current seismic design code. And ground motion
duration has great influence on nonlinear seismic responses and evaluation for collapse resistance capacity under severe
earthquake. First 10 artificial ground motion records with 20 s 40 s and 60 s duration were generated based on code
response spectrum respectively. The three-dimensional model of an infilled RC frame teaching building was built by
OpenSees and incremental dynamic analysis ( IDA) was carried out on the model under these artificial ground motion
records. Furthermore the geometric mean IDA curves for all records with different duration were obtained. And
correlation of the maximum roof displacement maximum residual roof displacement and maximum residual inter-story
drift ratio with the significant duration was investigated. Finally the collapse resistance capacity in terms of S,( T))
spectral acceleration at the fundamental period of the structure and its correlation with significant duration of all
ground motion records with different duration and collapse probability under different S ( 7,) were obtained. The
analytical results show that records with longer duration can induce larger inter-story drift ratio and higher collapse
probability for the structure when intensity levels are similar. With the increase of the significant duration structural
collapse resistance capacity tends to decrease. It seems that the drift demand is not a good indicator for the influence of
duration on collapse when the structure is subjected to ground motion with long duration.

Keywords: infilled RC frame structure; significant duration; artificial ground motion; residual displacement;

maximum inter-story drift ratio; collapse resistance capacity
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Fig.3 Computation of 5% 95% significant duration
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Table 1 Duration of selected artificial ground
motion records
lmml /S ts /S tlolal /S ls /S tmt(\l /S ZS /S
1 20 14.46 || 11 40  25.36 | 21 60 37.17
2 20 14.53 || 12 40  25.64 | 22 60 37.78
3 20 13.88 | 13 40  26.98 || 23 60 38.08
4 20 13.75 | 14 40  26.21 || 24 60 39.15
5 20 14.37 || 15 40  26.64 || 25 60 37.60
6 20 14.48 || 16 40 25.15 | 26 60 37.43
7 20 14.58 || 17 40  25.76 || 27 60 37.80
8 20 13.95 18 40 26.99 || 28 60 37.85
9 20  13.70 || 19 40  25.79 || 29 60 39.10
10 20 14.18 || 20 40  26.60 || 30 60 37.57
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Fig.4 Floor plan of 6-story infilled RC frame structure
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Fig.9  Structural collapse probability under different total

duration records with different intensity
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