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Seismic Response of Subway Station with Above-Ground Structure in
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Abstract A large-scale shaking table test based on a subway station with an above-ground structure on the
Lanzhou Metro under the condition of a loess site was conducted.The effect of the fundamental frequency, the
acceleration, the horizontal displacement of the model system, the strain of the model structure and the
dynamic soil pressure response of the model foundation were considered in analysis.The acceleration response
of the shallow foundation soil and the underground structure of the model station embedded therein was highly
sensitive to the frequency characteristics of the ground motion, while the acceleration response of the deep
foundation soil and the above-ground structure of the model station was less sensitive to the frequency
characteristics of the ground motion; In the soil-structure dynamic interaction process, the movement of the
foundation soil and the underground structure was in the opposite direction, and the foundation soil had an
active constraint and limitation on the deformation of the underground structure.The bottom of the column at
the first storey above the ground was the weakest position of the subway station structure. The change of the
dynamic soil pressure increment along the depth of the model structure was affected by the intensity of the
ground motion and the elastoplastic state of the foundation soil.
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Fig.1  Arrangement plan of sensors for shaking table test
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Fig.2  Acceleration amplification factors at different depths of the model foundation soil
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Fig.3 Acceleration amplification factors at different heights of the model substation structure
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