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Relationships between Response Spectra and PSD Functions
for Simulation of Artificial Earthquakes for
Nuclear Power Plant Design

Xing Hailing', Zhao Bin?, Lu Wensheng?, Jiang Tong®

1. Shanghai Shentong Rail Transit Research & Consultancy, Co. Ltd., Shanghai, 201103, China;
2. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai, 200092, China

Abstract The requirements to envelope a target power spectral density (PSD) function compatible with
the design response spectra are usually prescribed by seismic codes for generating artificial time series as
seismic input. This paper contrasts several methodologies which are most widely used in engineering
seismology for defining spectrum compatible PSD. Parameters of these methodologies were analyzed using
the RG1.60 and AP1000 design response spectra of safe shutdown earthquake. The emphasis was then placed
on the method proposed by Kaul and its applicability was illustrated. Artificial time histories, whose response
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spectra were in agreement with 2%-damped design response spectrum, were generated and their average PSD
would be the minimum PSD requirements compatible with the spectrum. Numerical examples show the
accuracy and applicability of those approaches.

Key words Power spectral density, Response spectrum, Artificial strong motion
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induced by the diffuse earthquake, and therefore, the NPP construction based on the site specific design
ground motion in the area will have higher seismic safety margin; In relatively strong seismicity area, the site
specific design ground motion parameters are more likely to controlled by the calculated results from the
probabilistic method, and for some NPP sites, the ground motion parameters from probabilistic method,
especially the low frequency spectral accelerations are much bigger than those from the deterministic method,
The determination of site specific design ground motion parameters as a whole is very conservative for
Chinese NPP sites.

Key words: Nuclear power plant, Design ground motion, Deterministic method, Probabilistic method,
Diffuse earthquake
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