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Study of influence of rock hardness on characteristic of seismic response of
bedrock-foundation of nuclear power plants

LU Tao', YANG Qiu—yul, GENG Xue-yongl, CHEN Li-wei', Yang Li-jianl, LI Hai-bo”
(1.China Nuclear Power Engineering Co., Ltd., Beijing 100840, China;
2.Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: With the consideration of dynamic bedrock-structure interaction of nuclear power plant, explicit dynamic finite difference
method is used in this paper; therefore, to analyze the characteristics of seismic response of the foundation of those nuclear power
plants built on very soft bedrock, less softer bedrock and hard rock respectively, and to study the influence of rock hardness on the
acceleration spectrum of the foundation. The research shows that: Seismic response of the foundation of the nuclear power plant
increases if bedrock becomes harder and acceleration response spectrum moves to the shorter period (i.e. higher frequency domain)
on the period axis with the increase of the rock hardness; In the high frequency domain, acceleration response spectrum of the
foundation constructed on the harder rock is higher; for medium frequency domain, softer rock results in higher acceleration response
spectrum; and rock hardness has little impact on the acceleration response spectrum in the low frequency domain.
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Fig.2 Schematic diagram of dynamic analysis model
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Fig.3 Acceleration time histories of upper surface of the
foundation for three types of bedrock and the seismic input
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Table 3 Comparison of the acceleration amplitude,
dominant frequency and period
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Fig.5 Maximum principal stress time histories of lower
surface of the foundation for three types of bedrock
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Table 7 Acceleration response spectrum of upper surface
of the foundation for three types of bedrock
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