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Abstract: In order to study the vibration of shallow tunnels caused by adjacent surface traffic loads, a three-
dimensional vibration prediction model for shallowly-buried tunnels generated by a moving surface loading was
established, where the lining is simulated as a circular cavity and the ground around the tunnel is modeled as a
viscoelastic half-space with a circular cavity. The vehicle load is represented by four rectangular pressures, which
can be decomposed into symmetric and antisymmetric components with respect to the tunnel axis. The
displacement field of the ground with a circular cavity is decomposed into the displacement fields respectively
caused by the down-going plane wave and the outgoing cylindrical wave. The boundary conditions of soil-tunnel
interface and ground surface are described through the transformation of plane and cylindrical waves, and the
governing equations obtained from the frequency domain can be solved based on the time domain calculated by
quick Fourier transform. The vibration of the tunnel under the moving surface vehicle nearby can be obtained by

superimposing the results in the symmetric and antisymmetric loading cases. The calculation results show that the
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maximum radial dynamic stress caused by the vehicle load is distributed between —45° and 45° around the

vertical direction. Increasing the tunnel depth or the horizontal distance between the vehicle and the tunnel can

significantly reduce the vibration velocity and stress response of the tunnel. Under a certain tunnel depth, the

tunnel vibration can meet the requirement of specifications when the distance between the vehicle load and the

shallow tunnel exceeds the minimum safety distance, and the safety distance has a linear relationship with the

vehicle speed in the studied range.

Key words: tunneling engineering; surface traffic load; shallow tunnel; vibration evaluation
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