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Study on long-term settlement of silt foundation
under train cyclic loading of subway tunnel
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Abstract: In this paper, based on the project of Zhengzhou Metro Line 1 from the South Nongye Road
Station to South Dongfeng Road Station, a drained dynamic triaxial test was conducted on silty soil,
and the calculation formula of cumulative plastic deformation of silty soil was studied according to the
test results. Then, a three-dimensional model was simulated to obtain the dynamic deviatoric stress
induced by the cyclic loading of subway train. The long-term cumulative deformation of the tunnel
foundation induced by the subway train with a radius of curvature from 250 m to 350 m and a train
speed from 40 km/h to 200 km/h was predicted. It can be concluded that the silty soil is prone to vi-
bration deformation, and most of the deformation occurs during the initial stage, which is different
from that of soft clay. In this simulation, the cumulative deformation during 30 years is 20. 33 mm for
the curved tunnel with a radius of curvature of 350 m and a train speed of 80 km/h. The greater the
speed of the train, the smaller the radius of curvature and the greater the dynamic deviatoric stress.

The cumulative deformation is more sensitive to the train speed than the radius of curvature. There-
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fore, the radius of curvature and train speed should be comprehensively considered during the design,

construction and operation of curved tunnel. Theoretically, the train speed should be lower than 80

km/h for a radius of curvature from 250 m to 350 m. It can be slightly raised when the radius of cur-

vature is larger than 350 m.
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