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Strength criterion for frozen saline sand considering effects of loading rates
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Abstract: The external conditions such as confining pressures and loading rates have significant influences on the strength of

frozen saline soil. A series of conventional triaxial compression tests under different loading rates are carried out for Delingha
frozen saline sand at a temperature of —15°C with the confining pressures varying from 0.5 to 8 MPa. A strength criterion for

the frozen saline sand, including the influences of loading rates, is established by use of the generalized nonlinear strength

theory. Based on the conventional triaxial compression test results, the strength function in p-¢ plane is well fitted by the
parabolic equation, and the relationship between loading rates and friction angles is analyzed. The strength function in =

—_

influences of change in the loading rates, pressure melting and ice crushing.
=]

used. The proposed strength criterion can reflect the nonlinear strength characteristics of frozen saline sand, including the

plane derived from the modified Lade-Duncan model considering the influences of loading rates and hydrostatic pressures is
Key words: loading rate; strength criterion; principal stress space; frozen saline sand
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Fig. 1 Grain-size distribution curve of soil
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Tablel Types of soil salt and corresponding contents

# 4  NaCl CaSO, NaSO4 MgSO, &t
TR/ % 1.77 2.16 0.07 0.07 4.07
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Fig. 2 MTS-810 triaxial test system of frozen soil
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Fig. 3 Relationship between strength and pressure under different
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Fig. 4 Stress-strain curves of frozen saline sand under different

loading rates
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Fig. 5 Relationship between loading rate and strength under

different pressures
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Table 2 Relationship between parameters of critical strength

curve and loading rates

H0#E 2/ (min™) a b c fi/MPa
0.005 -1.20553  1.39332  0.059336  -0.406
0.010 -1.20671 1.46274 0.06202  -0.404
0.015 -1.34508 1.66703  0.05495  -0.352
0.020 -1.31962  1.69430 0.05736  -0.326
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Fig. 7 Mohr circles of stress and enveloping lines under different

loading rates
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