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Table 3  Sodium chloride or sodium sulfate contents
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Table 4 Deformation energy changing with salt
content and water content
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0.02 14.70 176.92 0.64 207.51
16.70 234.61 0.56 231.54
18.70 259.61 0.49 249.96
0.25 14.70 123.07 0.56 128.94
16.70 155.76 0.69 175.38
18.70 171.15 0.63 230.67
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16.70 80.77 0.58 105.87
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1.00 14.70 42.31 1.18 103.62
16.70 59.61 1.09 136. 41
18.70 65.38 0.98 144.75
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Fig.3  Deformation energy changing with salt content
and water content
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Direct shear tests of interface between salinized frozen soil and concrete lining

SUN Zhaohui', BIAN Hanbing'?, LU Xiangyu', ZHANG Saize', QIU Xiumei'
(1. College of Water Conservancy and Civil Engineering , Shandong Agricultural University, Tai'an 271018, Shandong, China; 2. Laboratory

for the Study of Miscorstructures and Materials Mechanics, Université de Lorraine, Metz 57045, France)

Abstract; The study of interface between soil and structure has been one of the hot spots in geotechnical engi-
neering research. In order to study the frost damage of canal system in Weishan irrigation district, under the con-
ditions of different salt species, different salt content and different water content, a series of direct shear tests for
frozen interface between saline soil and concrete lining have been performed to study the mechanical properties of
the frozen interface. The results show that failure model of frozen interface was brittle and an obvious peak stress
could be observed. The shear deformation includes linear deformation and nonlinear deformation. The linear
deformation decreases with the increase of water content and salt content, and the nonlinear deformation increase
with the increase of salt content. The shear modulus increases with the increase of water saturation and decreases
with the increase of NaCl concentration. The shear strength increases with the increase of water saturation, de-
creases as the salt content increases with NaCl, while it decreases first and increases as the salt is Na, SO,.
Through the strain energy analysis, it is found that the characteristics of frozen interface with water content w =
14.7% and w =16.7% are similar, that means when the NaCl content is 0. 5% the shear strength is minimum.

Key words: saline soil; concrete lining; frozen; interface; shear strength
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