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Research on Deformation Law of Subway Tunnel Foundation Pit under Vehicle Load
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Abstract: To explore the influence of vehicle speed and load on the deformation of deep foundation pits, this paper takes the
excavation of a deep foundation pit for the Beijing Subway Line 3 adjacent to the road as the engineering background and uses the
finite element numerical analysis method to study the influence of the above two factors on the surface settlement on the vehicle
side and the horizontal displacement of the diaphragm wall. The results show that the influence range of vehicle speed on the
horizontal displacement of the diaphragm wall is within O ~ 6 m from the ground surface, and the influence on the top of the
diaphragm wall is the most obvious. When the depth exceeds this range, there is no significant difference in the horizontal
displacement of the diaphragm wall under different vehicle speeds. The maximum surface settlement increases with the increase
of vehicle speed, but the increase amplitude gradually weakens with the increase of vehicle speed. The influence is most obvious
when the vehicle speed is 40 ~ 50 km/h. Compared to variations in vehicle speed, changes in vehicle load exert a more
extensive impact on the lateral displacement of diaphragm walls. The influence of vehicle load is significantly greater than that of
vehicle speed. Additionally, the surface settlement of foundation pits demonstrates an increasing trend proportional to the
escalation of vehicle loads. The research findings could serve as a reference for analogous engineering projects.
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Fig. 1 Metro station location and foundation pit profile
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Fig.2 Foundation pit 3D model diagram ! : L !
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Fig.3 Waveform diagram of vehicle load at different speeds
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Fig. 5 The horizontal displacement of ground connecting wall and the
ground subsidence of vehicle side under different vehicle speed
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Fig. 6 Comparison of the horizontal displacement and deformation
of the ground connecting wall and the surface settlement with the
field monitoring values at different speed
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