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Comparison of dynamic and static triaxial test on frozen silty clay
of Qinghai-Tibet Railway
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Abstract: The dynamic and static strength of frozen silty clay are studied based on the results of the low-temperature dynamic and static
triaxial test with samples taken from Qinghai-Tibet Railway. It is indicated that both of the dynamic and static strength increase with the
decreasing temperature, and decrease with the increasing water content.The variation of static cohesion(c), dynamic cohesion (cy), static
friction angle (@) and dynamic friction angle (p4) is same as that of strength. The dynamic strength increases with the increasing confining
pressure. The static deformation is divided into elastic and plastic stages. The static strength increases with the increasing confining
pressure in the plastic stage, but there no such evidence in elastic stage. The increasing rate of static strength is slow and the plastic flow
occurs in plastic stage. Dynamic friction angle decrease with the increasing vibration times, however dynamic cohesion varies slightly.
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Table 1 Partical size distribution of silty clay of Qinghai-Tibet Railway

kids 0.2~ 0.154~ 0125~ 0.1~ 0.08~ 0.063~  0.05~ 0.02~ 0.01~ 0.005~  0.002~
/mm 0.154 0.125 0.1 0.08 0.063 0.05 0.02 0.01 0.005 0.002 0.001
% 0.1 0.2 0.1 0.4 0.85 34.4 7.9 10.95 12.65 22.55 9.9
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Fig. 1 Stress-strain curves of frozen soil in static triaxial test
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Table 2 Test results of static strength parameters for frozen soil
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18 -12 2.87 12.88
23 -12 2.22 10.12
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Fig.2 Variation of dynamic stress with vibration times in

dynamic triaxial test
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Fig.3 Test results of dynamic strength
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Fig.4 unfrozen water content vs. temperature
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