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Experimental study on the liquefaction characteristics of
sand under the subway train vibration loads
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Abstract: To explore the possibility of sand liquefaction under the action of subway train vi-
bration loads, this study conducted indoor dynamic triaxial tests to investigate the influence
of subway train vibration loads on the macroscopic response characteristics of sand liquefac-
tion. The research results indicate that factors such as dynamic stress amplitude, loading
frequency and effective confining pressure all have significant effects on liquefaction charac-
teristics. Specifically, with the increase of dynamic stress amplitude or the decrease of load-
ing frequency, the number of vibrations required for liquefaction damage decreases, and the
liquefaction risk increases accordingly. Increasing the effective confining pressure can effec-
tively enhance the anti-liquefaction ability of sand. Under the influence of different factors,
the axial strains generated exhibit different characteristics. An increase in dynamic stress
amplitude and a decrease in loading frequency can lead to a reduction in axial strain after lig-

uefaction damage, while an increase in effective confining pressure can effectively reduce the
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generated axial strain.
Key words: subway train load; sand liquefaction; dynamic triaxial test; dynamic stress am-

plitude; loading frequency; effective confining pressure
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