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Effect of freeze-thaw cycles on collapsibility of loess under different
moisture contents
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Abstract: Loess is usually used as the main building materials for road subgrade. The collapsibility can be greatly eliminated
after compaction of collapsible loess, and it can satisfy the requirements of whole intensity and stability of road subgrade.
However, a lot of disasters such as differential settlement and collapse occur after the road subgrade of loess has been used for
several years in seasonally frozen soil zone. In order to analyze the influence of various levels of moisture contents on
collapsibility of loess under freeze-thaw cycles, deformation and collapsibility of collapsible loess are studied under different
freeze-thaw cycles in laboratory. The test results indicate that the remolded loess at every level of moisture content still has
secondary collapsibility after freeze-thaw cycles. The soil structure with higher moisture content is damaged earlier than that

with lower moisture content under freeze-thaw cycles. When the dry density is certain, the larger the net amount of deformation

with low soil moisture content after freeze-thaw cycles is, the smaller the collapsible coefficient is, and vice versa.
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Fig. 1 Sealed soil sample
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Fig. 2 Frozen soil sample
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Fig. 3 Thawing soil sample
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Fig. 4 Freeze and thaw deformation of loess with noisture content

of 6% at —20°C
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Fig. 5 Freeze and thaw deformation of loess with moisture content

of 13% at -20C
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Table 1 Deformations of soil with various levels of moisture

contents under different freeze thaw cycles (0.01 mm)

EIKE 6% EBKE13%  EHKEK25%

—

R
1 0.9 -1.4 -5 1.2 14.2 -2.8
3 -2.0 -5.8 -6.8 -1.4 29.6 2.2
5 —4.1 -6.2 -8.2 -0.8 32.4 4.7
10 -5.1 =7.0 -90.8 -6.5 34.5 6.4
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Fig. 6 Freezing and thawing deformation with 25% of water at

-20°C
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Fig. 7 Microstructure of loess with moisture content of 13% after freeze-thaw cycles
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Table 2 Change of soil porosity with moisture content of 13% after

freeze-thaw cycles

R - Bk AR FLBR TR SR P
WHC / um’ / um® fum® BRE/%

0 255 6547.428721 10733.34639 17280.77511 62.11
3 255 8035.338744 10558.07946 18593.41825 56.78
5 255 5145398136 11980.31559 17125.71373  69.96
10 255 8867.566544 9893.300085 18760.86663 52.73
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Fig. 8 Change of collapsibility coefficient of loess with

freeze-thaw cycles
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