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Study on vibration characteristics and vibration isolation of nearly

saturated ground under moving load of subway
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Abstract: According to the 2. 5-dimensional finite element theory, the foundation was assumed to be a nearly satu-
rated foundation and a 2. 5-dimensional finite element model of subway train-track-tunnel lining-layered nearly satu-
rated foundation was established. The influence of changes in saturation of the nearly saturated foundation on the
ground vibration response generated by subway train operation was studied, and the influence of the saturation of
the nearly saturated foundation on the vibration isolation performance of wave impedance block (WIB) were ana-
lyzed. The results show that the decrease of saturation of the nearly saturated foundation reduces the ground vibration ac-
celeration and the displacement amplitudes in horizontal x direction and vertical 2 direction to a certain extent. With the in-
crease of the distance from the track center, the influence of saturation on the ground vibration response becomes more ob-
vious. When the saturation of the nearly saturated foundation decreases, the vibration isolation performance of WIB in x di-
rection is enhanced whereas the vibration isolation coefficient of WIB in 2 direction is weakened. WIB has better vibration
isolation performance for the low-frequency vibration caused by the moving load of the subway.
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Fig. 3 Verification of subway finite element model
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Fig. 4 Influence of ground saturation on vibration acceleration time-history curves
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Fig. 5 Influence of ground saturation on vibration spectrum curves
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Fig. 6 Influence of ground saturation on the time-history curves of displacement in x-direction
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