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Nonlinear seismic performance analysis of on-site tested high-rise
buildings to consider the impact of infilled wall stiffness
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Abstract: Based on the on-site random vibration test for the high-rise buildings in Laibin, Guangxi Prov-
ince, the finite element (FE) model of a high-rise shear wall structure was built in Perform-3D to conduct
a seismic behavior research, and the corresponding parameters of the analytical model was corrected by
the modal information on high-rise buildings obtained from on-site vibration tests. A primary model of
high-rise buildings was built by Perfom-3D where the non-structural component as infilled wall was treat-
ed with the same modeling strategy as that of PKPM. The calculation result of modal periods suggested
a good comparability between the two models. The diagonal bracing element calibrated by the measured
records was added to simulate the behavior of an infilled wall. The incremental dynamic analyses were
conducted in the primary and calibrated structure FE model to evaluate the influence of the infilled stiff-
ness to structural performance under the potential hazardous seismic actions. The results revealed that
the maximum inter-story drift and the roof displacement of the primary FE model were approximately
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1.1~1.4 times larger than the calibrated FE model, while the maximum base shear was 40%~60% less

contrarily.

Key words: high-rise building; model calibration; infilled wall; seismic performance; incremental dynam-

ic analysis
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Table 2 Information of the selected seismic records for the IDA analysis
di's  HERIFE = 24 B By OER Dss Val(m/s)  PGA/ (cm/s?)
1 RSNG66 San Fernando 1971 6.61 23.9 328.09 41.258
2 RSN78 San Fernando 1971 6.61 18.9 452.86 147,911
3 RSN88 San Fernando 1971 6.61 23.6 389.00 151.773
4 RSN140 Tabas_lran 1978 7.35 24.2 302.64 102.753
5 RSN289 Irpinia_ltaly-01 1980 6.90 24.2 455.93 123.901
6 RSN294 Irpinia_ltaly-01 1980 6.90 229 496.46 34.859
7 RSN300 Irpinia_ltaly-02 1980 6.20 20.0 455.93 172.274
8 RSN304 Irpinia_ltaly-02 1980 6.20 221 496.46 20.790
9 RSN392 Coalinga-03 1983 5.38 16.1 286.41 48.677
10 RSN522 N. Palm Springs 1986 6.06 18.5 307.54 46.849
11 RSN535 N. Palm Springs 1986 6.06 21.6 330.74 68.100
12 RSN906 Big Bear-01 1992 6.46 215 328.09 79.066
13 RSN921 Big Bear-01 1992 6.46 23.2 312.47 76.710
14 RSN937 Big Bear-01 1992 6.46 224 416.15 36.113
15 RSN1046 Northridge-01 1994 6.69 22.0 339.60 59.510
_ 600 — S 7 RSN304 6r —RSNG66
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Fig. 6 Response spectrums of the selected and target
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