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Comparative Study on Ground Motion Records Selection Methods in

Codes for Structural Time-history Analysis
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(1. China Highway Engineering & Consulting Co.LTD., Beijing 100101; 2. Highway Engineering Supervision & Consulting Co.,Ltd.,
of CHECC, Beijing 100101; 3. Research Institute for Full-Process Engineering Management & Consulting Development of CHECC,
Beijing 100101)

Abstract: Time history analysis has been used as the main method for assessing the seismic response of structures in the
code. The input ground motion records are an important factor affecting the results of the time history analysis. The
records input provisions involved in the building related seismic codes are summarized. With the help of the weighted
scaling method et al, we take 15-storey and 30-storey reinforced concrete high-rise structures as examples, and the
results of the elastic and elasto-plastic time response of the structure are compared with the seismic responses from the
records selected according to the codes and methods. In the research we use the maximum inter-story drift ratios as the
target response. The results show that the records selection provisions of Code for Sesimic Design of Buildings (GB
50011—2016) and Standard for Anti-collapse Design of Building Structures (T/CECS 392—2021) provide a good
prediction of the elastic response values by time-history method. For the elastic-plastic time-history analysis the
response based Standard for Seismic Resilience Assessment of Buildings (GB/T 38591—2020) shows better consistency
with the target response. The recommended record selection for Standard for Anti-collapse Design of Building Structures
(T/CECS 392—2021), which considers the segment period matching with the target spectrum, which is inadequate in
considering the length of the structural periods during elasto-plastic response. There is a possibility of underestimating
the structural response.

Keywords: reinforced concrete structures; seismic design code; time-history analysis; ground motion records selection;
inelastic seismic response
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