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Shaking table tests on seismic dynamic response of pile groups under
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Abstract: A non-rock site-pile group foundation-safety-related nuclear structure system model is established by using the
large-scale shaking table test method to study the seismic response, distribution of internal force and failure of pile-group
foundation under nuclear power structures. The soil model in the tests is the uniform silted clay, and the circular laminar shear
container is used to take the boundary effects of soil into consideration. The pile-group foundation is composed of 9 piles with a
diameter of 10 cm and a length of 200 cm, arranged symmetrically according to 3X3. The actual safety-related nuclear
structures are simplified into a three-layer frame-shear wall structure model. The research results show that the main failure
mode of the pile-group foundation is bending tensile failure, most of which is located in the depth range of 4~7 times the pile

diameter from junction between the pile top and the cap, and damage of the junction is the most serious, where the bending

moment is also greater than that at other positions.
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Fig. 1 Diagram of nuclear power plant
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Fig. 3 Vertical section of single pile reinforcement
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Fig. 4 Layout of sensors arranged on pile foundation
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Fig. 5 Time histories of acceleration and Fourier spectra of input seismic motion
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Fig. 7 Cracking sequence of monitoring sites of pile shaft concrete
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Table 3 Number of monitoring sites with tensile strain greater than 125 X 10 recorded in each test case
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Fig. 8 Bending moments of piles when tensile strain at east side of each pile top reaches the maximum
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Fig. 10 Time histories of displacement of pile-group foundation by seismic motions input with amplitude of 0.20g
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