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Predictions of elastic constants and strength of transverse isotropic frozen soil
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(1. Research Center of Water Engineering Safety and Disaster Prevention , Northwest A&F University, Yangling 712100, China;
2. State Key Laboratory of Frozen Soil Engineering, China Academy of Sciences, Lanzhou 730000, China)

Abstract: Under the analysis frozen earth forming process and the fabric premise, embarks from the frozen earth viewing carefully
structural feature, regards as the transverse view isotropic solid dielectric which the frozen earth is composed of the ice layer and the
dry and hard soil layer caking. According to the theory of composite materials mechanics, in outside the frozen earth isotropic
surface and the surface elasticity coefficient and the Poisson’s ratio are obtained. Based on the Tsai-Wu criterion, the transverse
isotropic frozen soil strength is perdicted. According to the empirical data, the influence of the different components on the frozen
soil elastic constant and strength is analyzed. In the project application, according to the ambient temperature and the soil texture,
whether there is the system moisture content supplies, the temperature drop speed and the freeze speed whether synchronization, the
frozen soil stress direction and the freeze title page direction special details selects then, thus the indoor and outside test number is
reduced largely. Has laid the foundation for the frozen soil project numerical calculation, to further understand that the frozen soil
mechanics characteristic so as to provide the theoretical basis.
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Fig.1 Permafrost different circumstances freeze fabric
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Fig.2 Vertical freeze
frontal area

Fig.3 Parallel freeze
frontal area
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Table 1 Equivalent Young’s modulus of frozen sand soil

. T
WiE UK UKL B EMPY R B A5 E é&;ﬁ/
BaE /() R/MPa . /MPa  /MPa o
«) + b MPa
20 49100 84.138  321.500  291.546
005  —s4 63420 80 46 ga1s5 393100 363.285
80 68200 84.159  417.000 387.221
20 49100 88.728  563.000  534.957
0.1 54 63420 80 46 88764 706200 678.237
80 68200 88773 754.000  726.058
20 49100 99.594  1046.000 1021.258
02 54 63420 80 46  99.686 1332400 1307.694
-8.0 68200 99.708  1428.000 1 403.303
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Table 2 Equivalent Poisson’s ratio of frozen sand soil

VKARTA KR R(7) #(8) K/ it T
aE/C) “, u u H tu
20 0380 0376 0.38
005  -54  0.400 0.395 030 040 0.40
80  0.420 0.414 0.42
20 0380 0372 0.38
0.1 54 0.400 0.390 030 040 0.40
80  0.420 0.408 0.42
20 0380 0.364 0.38
0.2 54 0.400 0.380 030 040 0.40
-80 0420 0396 042
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Fig.4 The relationship between the ice ammount
and Poisson’s ratio of frozen soil
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