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Variation of stress state of foundation soils induced by running subway

DING Zhi', GE Guo-bao’, WEI Xin-jiang', JIANG Ji-ging'
(1. Department of Civil Engineering, Zhejiang University City College, Hangzhou 310015, China; 2. Zhejiang Natural Gas Exploration Co.,
Ltd., Hangzhou 310058, China)
Abstract: The moving load of subway train is simplified as a plurality of moving wheel loads. Based on the Mindlin solution in
elastic half-space, taking one moving load and one moving train load as examples, in which the characteristics of dynamic
stress, stress path and principal stress axis rotation of soil elements under the load-moving line are analyzed. The variation of
stress state of soil elements under the load-moving line is studied when the tunnel is at different depths. It is found that the
principal stress axis rotates 180° clockwise for the soil elements under the load moving line during one load-moving, when
the tunnel is deeper, the stress of soils grows faster. Under multiple wheel load moving, the dynamic stress and principal stress
axis rotation of the soil elements perform circulation characteristics continuously. The circulation number relates to the number
of train carriages. Because of the effect of the adjacent load, the angle of principal stress axis rotation does not monotonically

increase or decrease in one circulation, but it is characterized by a back and forth oscillation process.
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Fig. 1 Relation between horizontal shear stress and difference of
stress component under different train load moving
velocities ( ¢y is the ratio of train load moving velocity to
shear wave velocity)
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Fig. 2 Diagram of stress state analysis induced by one wheel load
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Fig. 3 Change of dynamic stress of soil elements under load-
moving line with time and moving coordinate
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Fig. 4 Stress path and principal stress axes rotation of soil
elements under load-moving line
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Fig.5 Stress state of soil elements at different depths of tunnel
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Fig. 8 Principal stress axis rotation of soil elements induced by

train
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