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Experimental Study on Multiple Freezing-Thawing Cycles of Artificial
Saline Soil Subgrade
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Abstract: The Xining-Golmud section of Qinghai-Tibet Railway is in the typical seasonal frozen soil
region. This railway suffers from frost damage frequently, which seriously affects the normal and safe
operation of the railway. In order to remedy the frost damage of the roadbed, a salt injection approach
combining the mature grouting technology and the traditional salt spraying method was put forward in
this paper. The artificial saline soil model was prepared by filling soil in a model box. The model was
then submitted to multiple freezing-thawing cycles test in a closed system. The change rule of tempera-
ture, moisture, salinity and deformation of saline soil was studied, and the feasibility of salt injection
in embankment damage mitigation in the permafrost region was validated. The result displays that the
variation trend of temperature in subgrade soil conforms to the variation law of cosine function of envi-

ronmental temperature, and the temperature in subgrade soil has about 36 hours delay comparing to
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environmental temperature. The temperature gradient is the main factor causing water migration. The

closer the area to the cold side, the greater the amount of water migration. The maximum migration

appears at the freezing front. In the closed system, the salt migrates to the cold side with the water,

but the amount is low. The salt content decreases gradually with the increase of cycles. With the peri-

odic change of temperature, the deformation at the embankment surface presents a regular phenome-

non of frost heave and thaw settlement, and the maximum frost heave 1s 0.08mm. It can be seen that

the subgrade soil does not produce frost heave after subgrade salinization.

Keywords: seasonal frozen soil area; railway subgrade; multiple freezing and thawing cycles; artificial

saline soil; model test.
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