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Influence of freeze-thaw cycles on dynamic characteristics of
subgrade soils with different plasticity indices
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Abstract: The specimens with the maximum degree of compaction are prepared. Dynamic triaxial tests are carried out on the
specimens under different confining pressures after 0 to 7-time complete freeze-thaw cycles. The test results show that at the
initial stage, the dynamic moduli of the soils (including dynamic elastic modulus and dynamic shear modulus) exhibit a
downward trend with the increase of the loading cycles. As the number of dynamic loads continues to increase, the dynamic
modulus is stable. By taking the average dynamic moduli of 5000 to 6000 loading cycles as the soil dynamic properties in this
state, the laws are summarized as follows: the dynamic moduli of the compacted soils in seasonally frozen region increase with
the increase of the confining pressure, decrease with the increase of the number of the freeze-thaw cycles, and increase with the
increase of the plasticity index. The damping ratio has no obvious rules to follow with the freeze-thaw cycles, confining
pressure and plasticity index. The relationship among the dynamic moduli, confining pressure, plasticity index and number of
freeze-thaw cycles is obtained though data analysis. It may provide a reference for the embankment design and construction in
the seasonally frozen region.
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Table 1 Partical size distribution of test soils %
0

$i 4% /mm
W <0.075 Oi;);gN 0.25~0.5 0.5~1.0 1.0~2.0
S1 38.2 19.9 7.7 20.8 134
S2 31.2 22.2 12.5 24.9 9.1

S3 30.4 19.4 12.4 26.8 11.0
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Table 2 Basic physical properties of test soils
wp T ST am o Wt
p/(gem?) wo, 1% W, /% I 1,
S1 1.42 25.4 333 22.6 10.7 ((%226%2)
S2 1.62 24.2 35.5 19.5 16.0 (Oﬁz;g)
S3 1.52 20.6 41.7 19.8 21.9 ((leé)gg)
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Fig. 1 Electromechanical dynamic triaxial testing system
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Fig. 3 Variation of dynamic elastic moduli with number of loads
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Fig. 4 Dynamic elastic moduli of soils after different freeze-thaw cycles under different confining pressures
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Fig. 6 Dynamic shear moduli of soils with different freeze-thaw cycles under different confining pressures
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Fig. 9 Damping ratio of soils with different freeze-thaw cycles under different confining pressures
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