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Seismic response analysis of leaning Wenfeng Pagoda considering
soil-structure interaction
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Abstract: In order to study the seismic response of the leaning pagoda under soil-structure interaction, two kinds of finite
element models for the leaning and un-leaning Wenfeng Pagoda of Yongzuo Temple are established by using the ABAQUS
finite element software, adopting the equivalent linearization of foundation soils and non-linearization of masonry materials,
considering the geometric non-linearities of the soil-structure separation and slip, and adding the visco-elastic artificial
boundaries with the help of python language. By comparing the two models through the time-range analysis method, the effects
of inclination factor on the seismic performance of the pagoda are investigated. The results show that under the action of small
earthquakes, the historical maximum tilt has less impact on its seismic performance, and the peak displacement, section
displacement angle and acceleration amplification coefficient have small increase. Under the action of middle earthquakes, the
residual displacement of the leaning pagoda increases greatly, the lower layer of the pagoda section displacement angle is
generally enlarged, the acceleration amplification coefficient increases, the damage area and degree of the pagoda in the leaning
side increase dramatically, and the foundation damage should not be neglected. The analysis results can provide a reference for
the seismic protection of similar leaning high-rise dense eaves brick pagodas.
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Table 1 Physical and mechanical parameters of soil layer
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Fig. 1 Schematic diagram of viscoelastic boundary
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Fig. 2 Model for soil-structure interaction of Wenfeng Pagoda
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Table 2 First two natural frequencies and differences of three

models for Wenfeng Pagoda
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