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Study on seismic performance of RC frame structure under
four performance objectives

YUE Maoguang' , WANG Dongsheng’, WANG Yayong’, LI Hongnan*
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2. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China;
3. China Academic of Building Research, Beijing 100013, China;
4. State Key Laboratory of Costal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; The seismic resistance capability of RC frame structure was studied with incremental dynamic analysis
(IDA) method in terms of the 4 performance objectives (frequent seismic design of class C, frequent seismic design of
class B, non-yielding design under moderate earthquake and elastic design under moderate earthquake). Taking
frequent seismic design of class C as basis, results of IDA analysis indicate that both seismic measures and seismic
design force are very important influencing factors on seismic performance. The RC frame structures that are designed
strictly conforming to the Chinese seismic design code have enough safety margins and the performance level of ‘ non-
collapse under rare earthquake’ can be reached. When the fortification intensity is 6, improving seismic measures for
frequent seismic design of class C or increasing seismic design force for moderate seismic design has little influence on
seismic performance. When the fortification intensity is 7, the collapse resistance capability of RC structures designed
under moderate seismic force can be improved obviously. When the fortification intensity is 8, both improving seismic
measures and increasing seismic design force can significantly raise the seismic resistance capability of RC frame
structure. Especially, designed under moderate earthquake, the RC frame structure can withstand PGA of 1 000 gal
without collapse.

Keywords:; RC frame structure; performance objective ; fortification intensity ; incremental dynamic analysis; collapse

resistance capability
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Table 1 Moderate earthquake performance ratio of
columns for RC frame structure

S,./S. S/ S,
n=1.39p=1.5n=179=1.39=1.5n=17
0.0 0.77 0.67 0.59 0. 61 0.53 0.47
0.1 0.91 0.79 0. 69 0.71 0. 61 0. 54
0.2 1.02  0.89 0.78 0.79 0. 68 0. 60

Yre S/Se

0.3 .12 0.97 0.86 0.8 0.74 0. 65
0.4 1.20 1.04 0.92 0.91 0.79 0.70
0.75 0.5 1.27 .10  0.97 0.96 0.83 0.73
0.6 1.33 1.15 1.02 1.00  0.87 0.77
0.7 1.38 1.20 1. 06 1.04  0.90 0. 80
0.8 1. 43 1.24 1. 09 1.07 0.93 0.82
0.9 1.47 1.28 1.13 1.10  0.96 0. 84
1.0 1.51 1.31 1.15 1.13  0.98 0. 86
0.0 0.77 0.67 0.59 0.54 0.47 0.41
0.1 0.91 0.79 0.69 0.62 0.54 0.48
0.2 1.02 0.8 0.78 0.70 0.60 0.53
0.3 .12 0.97 0.86 0.75 0.65 0.58
0.4 1.20 1.04 0.92 0.80 0.70 0. 62
0.85 0.5 1.27 1.10 0.97 0.85 0.73 0. 65
0.6 1.33 1.15 1.02  0.88 0.77 0. 68
0.7 1.38 1.20 1.06 0.92 0.80 0.70
0.8 1. 43 1.24 .09 0.95 0.82 0.72
0.9 1.47 1.28 .13 0.97 0.84 0.74
1.0 1.51 1.31 1.15 1.00  0.86 0.76
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