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Fig. 1 The plan arrangement of rock-socketed piles
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Tab. 1 Calculating parameters of the foundation
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Tab. 2 Nodal coordinates, mass and moment

of inertia for nuclear reactor model
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Fig. 2 The curves of G —y and D -y

of each layer of soil
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Fig. 3 Calculation model of dynamic interaction

system of the socketed pile — soil — structure in

X-Z (a) and Y - Z (b) planes
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Fig. 4 Time-history curves of the input ground motions for node 1 of the upper structure
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displacement and shear force
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Seismic Response Analysis of Nuclear Power Plant on Soil Foundation

Considering Pile — soil — structure Dynamic Interaction

LI Weixin, YIN Xunqgiang, WANG Guixuan
(The R&D Center of the Civil Engineering Technology, Dalian University, Dalian 116622, Liaoning, China)

Abstract

Firstly, considering the pile group effect by the way of unity coupling within a finite element framework,

we simulated the radiation damping effect of infinite foundation by the introduction of artificial viscous boundary,

and the nonlinearity of the near — field foundation of the model by using the equivalent linearization method. Sec-

ondly, the calculation model of the rocked pile — soil — structure dynamic interaction is established. Finally, ac-

cording to the calculation model, take the CPR1000 nuclear power plant as the research object, we compared

and analyzed the seismic response of the nuclear power plant in the condition of undisturbed soil foundation and

socketed pile treatment foundation. The conclusions can be the reference for seismic design of nuclear power plan

under the similar foundation conditions.

Key words: soft foundation; socketed pile; equivalent — linear method; pile — soil — structure dynamic in-

teraction





