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Table 1 Physical properties of the clay
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Table 3 Unconfined compressive strength of the soil-cement

AR AL A BT M B 5 JEE B/ MPa
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0 3.76 3.76 3.76 3.76
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3 1.84 1.73 1.64 1.55
6 .72 1.59 1.55 1.42
10 1.50 1.40 1.32 1.24
15 1.35 1.21 1.16 1.09
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Fig. 1 Relationship between unconfined compressive
strength of soil-cement and freeze-thaw cycles
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Fig. 2 Relationship between freeze-thaw corrosion factors of

soil-cement and freeze-thaw cycles
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Fig. 3 Failure modes of soil-cement samples under uniaxial loading : fresh water only (a), with sodium chloride solution of
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Table 4 Volume changes of soil-cement before and after freeze-thaw cycles
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Fig. 4 Relationship between the rate of change of soil-cement

diameter and number of freeze-thaw cycles
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Strength and failure characteristics of soil-cement under coupling of
chloride salt and freeze-thaw cycles

ZHANG Jingshuang'?, DUAN Xuelei'?, MA Dongdong'?
(1. Engineering Research Center of Mine Underground Engineering , Ministry of Education, Anhui University of Science and
Technology , Huainan 232001 , Anhui, China;
Science and Technology, Huainan 232001, Anhui, China)

2. School of Civil Engineering and Architecture , Anhui University of

Abstract: In order to study the unconfined compressive strength and failure characteristics of soil-cement under
the coupling of chloride salt erosion and freeze-thaw cycles, the freeze-thaw cycle test of soil-cement with differ-
ent concentrations of sodium chloride solution was carried out, and the freeze-thaw corrosion factor, volume
change rate and modulus of deformation before and after freeze-thaw were obtained. The damage amount and mi-
crostructure characteristics were analyzed. It is found that the unconfined compressive strength and freeze-thaw
corrosion factors of soil-cement under the coupling of chloride salt and freeze-thaw cycles decrease with increas-
ing freeze-thaw cycles, and as the concentration of chloride salt increases gradually, the unconfined compressive
strength and freeze-thaw corrosion factor of soil-cement decrease rapidly. In a same concentration solution, the
volume change rate of soil-cement increases with increasing the number of freeze-thaw cycles, but the deforma-
tion modulus decreases with increasing the number of freeze-thaw cycles. As the concentration of chloride solu-
tion increases, the volume expansion of soil-cement increases, which results in a weaker internal structure and a
weaker resistance to deformation. Under the same number of freeze-thaw cycles, the damage caused by sodium
chloride solution is greater than that in specimen from clear water. As the concentration of sodium chloride solu-
tion increases, the damage of microstructure inside soil-cement becomes more serious.

Key words: chloride salt; freeze-thaw cycle; soil-cement; unconfined compressive strength; failure characteris-

tics; microstructures
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