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Experimental study on frost action of fine-grained soils under dynamic
and static loads

TIAN Ya-hu, LIU Jian-kun PENG Li-yun
(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: With the increase of train speed, the frost hazard of subgrade engineering in seasonaly frozen soil becomes more and
more serious. In order to research frost heaving characterigtics of fine-grained soil subjected to dynamic loading, the frost
heaving tests are performed. Based on the results of laboratory experiments on open frost heaven for fine-grained sails, the
influences of no load, gatic load and dynamic load on frost heaven susceptibility are discussed comparatively. The test results
show that the frost of soilsis restrained respectively by the static loading and the dynamic load of a train. The frost heaving
ratio of fine-grained soil gradually tends to reduce with the increase of external load, and when the static load is equa to haf of
the dynamic load, the characteristics of frost heaven of fine-grained soils under static load and dynamic load respectively are
approximately equal. The moisture inflow velocity of freezing soil increases with the decrease of cooling temperature, and
decreases with the increase of the dynamic load, The frost heave of soils is not affected by the change of cyclic loading
frequency of thetrain.
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Table 1 Basic properties of soil
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Fig. 1 Investigation device of frost heave
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Table 2 Parameters of freezing experiment on soils
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Fig. 2 Deformation of soilsat -1.7°C
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Fig. 3 Deformation of soilsat -3.0°C
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Fig. 4 Deformation of soilsat -4.5°C
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Fig. 5 Variation of frost heaving ratio of soilsat -1.7°C
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Table 3 Experimental results at different cooling temperatures
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