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Frozen clay frost force test under different boundary conditions
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Abstract; An artificial multifunctional frost heave test system was developed, which integrates the
computer control of temperature, pressure, displacement and moisture. The heave force test of clay
was conducted under various external loads, in uni-direction or two sideway freeze mode and re-
serving a certain amount of heaving space. The external load has obvious inhibition on frost force de-
velopment, with the frost force curve changing from upper convex form to lower concave form. The
freezing mode has great impact on frost force, with the frost heave force increasing significantly under
the two-sideway freezing model, but the increase rate attenuated by quadratic curve with the lowering
of the cold source temperature. The frost heave force and frost heave of the same sample can be fit-
ted by quadratic parabola. Clay heave characteristics close to the actual freezing conditions of con-
struction projects were obtained, which may contribute to multi-tube freezing design.
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Fig.1 Main body structure of sample pressure chamber
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Fig.2 Frost heaving stress vs time under differ-

ent loading conditions
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Fig.3 Frost heaving stress vs external load
under -10 °C
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Fig.4 Unidirectional, two-sideway freezing modes
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Fig.5 Curve of horizontal frost-heave forces

vs time under different temperatures
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Fig.6 Relationship between frost force and heave
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