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Effect of Soil-structure Interaction and Foundation Type on
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Abstract: Modal analysis, elastic and elastic—plastic time history analysis were carried out by ABAQUS software
for three super large cooling tower models, which are the model with rigid foundation assumption, the models with
annular plate foundation and pile foundation considering soil —structure interaction, to investigate the effects of
soil —structure interaction and foundation type on the dynamic characteristic and seismic response of the super
large cooling tower. The results showed that the modal participating mass ratio of the rigid foundation model is

the minimum, compared to other modelswith the same amount of modals included. Under earthquake excitation,
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the acceleration response, internal force in columns, concrete principle stress of the tower shell of the rigid

foundation model and pile foundation model is higher than that of the annular plate foundation model considering

soil—structure interaction, but the horizontal displacement at the top of the tower is smaller than that of the later.

The effects of soil —structure interaction is more significant than that of foundation types on the dynamic

characteristic and seismic response of the super—large cooling tower, also the two factors have greater effects on

the vertical vibration than the horizontal vibration. The weak parts in the three models all concentrated on the

columns, and the maximum drift angles of the columns in the three models are closed.
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Fig.1 Cooling tower model based on the assumption of rigid

foundation
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Fig.2 Cooling tower model considering the soil-structure

interaction
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Table 1 The top 10 integral vibration shapes and periods of the three models
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Table 2 Maximum acceleration response of the tower shell subjected to earthquake actions (Unit: mm/s?)
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Table 3 Maximum internal force of the column bottom
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Table 4 Maximum displacement at the typical part of the cooling tower subjected to AG earthquake actions (Unit: mm)
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Fig.3 Comparison on displacement time—history response in X direction at the column top
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