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Abstract: In cold regions at a high altitude, freezing-thawing cycles due to temperature change in
the construction process in winter leads to varying mechanical properties of core-wall soil materi-
als of dam. In the paper taking the core-wall dam materials in cold zones with high elevation as a
research objective, we study the mechanical features of the gravely soil materials under consolida-
tion drained conditions subjected to freezing-thawing cycles. The temperature is set ranging from
—15 °C to 20 °C, the freezing and thawing durations are both 12 h during which no water is sup-
plied, and the freezing-thawing cycles are set to be 0, 1, 5, 10 and 20 with confining pressures of
50 kPa, 100 kPa, 200 kPa and 400 kPa respectively. Test results demonstrates that all the sam-
ples behave strain hardening and volumetric compression, and that the freezing-thawing cycles
can increase the strength of the gravely soil materials gradually, which are enhanced in experien-
cing 1 cycle of freezing-thawing and be stable after 10 cycles of freezing-thawing. Finally, the
double hardening constitutive model is employed to model the test results by revising the parame-
ters due to the influence of freezing-thawing cycles, with the comparisons between test and com-

puted results showing that the deviatoric stress and pore pressure agree with each other relatively well.
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Fig. 1 Frozen core-wall gravely soil of a dam
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Fig. 2 Preparation of soil samples and freezing-thawing

400 250
200

——50 kPa K
—— 100 kPa 2
——200kPa 100
—=—400kPa 5o

(0,-0,)/kPa

5 4 8 12 16 i 4 8 12

&/% &/%
(a) W2 . 77—l i) N2 AR 56 (b) FLIE i A5 % %
&3 I g AR 2 (R BlR PR IR B N=0)

Fig. 3 Stress-strain curves (freezing-thawing cycles N=0)
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Fig.4 Stress-strain curves (freezing-thawing cycles N=1)
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Fig.5 Stress-strain curves (freezing-thawing cycles N=5)
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Fig. 7 Stress-strain curves (freezing-thawing cycles N=20)
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Fig. 8 Influences of freezing-thawing cycles on strength
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Fig. 10 Comparisons of stress-strain curves (N =1)
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