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Dynamical response of ground covered by soil

above the large span underground structure
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Abstract: To provide references for the seismic design of a new building on the ground over the
large span underground structure, this paper chose a large span underground as the researching
subject and established is a numerical model for the underground structure with overlaying soil by
using the universal finite element software ANSYS. According to the site conditions and seismic
fortification target, a seismic response analysis was conducted with three different directions
seismic wave input. By selecting different representative nodes on the ground along the
longitudinal and transverse directions over the air defense structure, their responses of
displacement and stress were analyzed. The results show that the seismic response analysis model
for the underground structure with the overlying soil can reflect the earth dynamic response.
Near the projection center of large span underground arch shell structure, the vertical dynamic
response is significant and thus structures should not be established when they are sensitive to the

vertical displacement. When making comprehensive utilization of the upper floor space on the
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large span underground arch shell structure, the effects of underground structure of the new

buildings should be considered for the seismic design. The results can provide a theoretical

guidance for additional seismic structure analysis and for their location selection and structure

selection. 7 figs, 17 refs.
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sponse; seismic response
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Fig. 1 Dimensions of ground supported arch structure
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Fig. 2 Calculation model
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Fig. 3 Locations of nodes on the ground
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Fig. 4 Displacement response of each point

along the transverse direction
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Fig.5 Stress response of each point along the transverse direction
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Fig. 6 Displacement response of each point

along the longitudinal direction
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Fig. 7 Stress response of each point along the longitudinal direction
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