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Different tensile tests on difference of strength of frozen soils
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Abstract: The tensile strength of frozen soils is an important index in engineering design. In the tests, it is found that the
uniaxial tensile strength of frozen soils is inconsistent with the four-point bending tensile strength. For this reason, the
mesoscopic numerical method, assuming that the parameters of mesoscopic materials conform to the Weibull distribution, and
the damage model are adopted. The properties of macroscopic materials conform to the linear elastic hypothesis. The uniaxial
tensile tests and the four-point bending tensile tests are simulated respectively. By introducing the theory of non-localization, it
is explained that the strength difference comes from the homogeneity of the materials, and the relationship between the
characteristic length of the materials and the homogeneity is quantitatively given. It provides a theoretical basis for measuring

the tensile strength of frozen soils and designing the frozen soils.
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Table 1 Physical and mechanical parameters of frozen soils
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Table 2 Uniaxial tensile strengths of frozen soils

BB m 2 3 5 8 11 14
JAE/MPa 027 034 047 061 0.69 0.75
BIsEm 17 20 24 27 295 30/33/40/50/75/100
JEAE/MPa  0.80 0.84 089 092 094 125
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Table 3 Bending tensile strengths of frozen soils at occurrence of

four-point bending

YIRE m 2 3 5 8 11 14

JEE/MPa 041 052 063 073  0.79 0.85

VIR m 17 20 24 27  29.5  30/33/40/50/75/100

WJ%/MPa  0.86 09 096 1.0 1.01 1.26
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Fig. 1 Curves of uniaxial and bending tensile strengths of frozen
soils with homogeneity and curves of bending / direct

tensile strength ratio with homogeneity
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Fig. 2 Curves of characteristic length of materials with homogeneity
and curves of ratio of characteristic length of materials based
on two criteria
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