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Abstract: The effects of freeze-thaw (FT), drying-wetting (DW) and alternative drying-wetting-freeze-thaw (DWFT) cycles on
the micro-structure, soil-water characteristic curve (SWCC) and soil shrinkage characteristic curve (SSCC) of a compacted
expansive soil are investigated. The experimental results show that the three investigated cyclic treatments significantly change
the macro-pore system of soil. The macro-pores formed during compaction disappear during DW cycles while visible cracks are
introduced. FT cycles induce invisible micro-cracks, and macro- and micro-cracks are both discovered in DWFT specimens.
Macro- and micro-cracks significantly reduce the water retention capacity of soil in the low suction range and the amount of
shrinkage from saturated condition to oven dryness. They have no influences on the SWCC in the high suction range and the
shrinkage limit and plastic limit of soil. The slope of the SSCC at the proportional and residual shrinkage stages decreases after
FT and DWFT cycles but remains constant after DW cycles. The relationships among moisture content, void ratio and suction
of soil after different FT, DW and DWFT cycles are distributed on a unique surface which can be reasonably described by the
proposed modified model. This study is useful for understanding the hydro-mechanical behavior of expansive soil under the
influences of environmental factors.
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Table 1 Basic index properties and main chemical components of expansive soil
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Table 2 Fitting parameters for SSCC
ST V) URELG R VG TR R
€sat €0 a ér ( Esat €0 a ér ( Esat €0 a éz (
0 074 032 299 154 083 074 032 299 154 083 074 032 299 154 083
1 077 043 055 026 210 074 038 084 055 138 074 038 094 062 123
4 075 047 046 030 1.8 071 041 053 031 175 074 042 09 072 1.13
6 076 049 060 056 138 069 044 047 027 176 073 045 060 049 136
10 074 049 063 060 138 069 043 039 0.6 220 074 046 056 044 145
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Table 3 Fitting parameters for w-SWCC
o JRELEI TIRAEH TR —REIEIR
HETR e
(R ay/kPa Ny My, Weat/ %0 o /kPa Ny My, Weat/ Y0 o /kPa Ny Ny, Weat/ Y0
0 361 0.91 0.59 27.59 361 0.91 0.59 27.59 361 0.91 0.59 27.59
1 154 0.80  0.60 28.61 130 0.63 0.68 28.13 138 0.71 0.64 27.07
4 77 062 0.71 29.07 95 0.56  0.72 27.11 63 0.61 0.64 27.27
6 54 0.65 0.65 28.50 76 0.60  0.65 26.42 41 0.62  0.62 28.04
10 43 0.55 0.74 29.00 64 0.51 0.71 25.79 36 0.61 0.60 27.14
&4 BFE L - KEHEHMEMESH
Table 4 Fitting parameters for Sr-SWCC
PR Ui ok TR TR
874
IR UHL ay/kPa g my ay/kPa g s a/kPa N My
0 2139 1.12 0.06 2139 1.16 0.13 2139 1.16 0.13
1 493 0.50 0.44 342 0.45 0.35 378 0.33 0.50
4 116 0.58 0.40 52 0.47 0.33 89 0.48 0.40
6 52 0.61 0.38 34 0.50 0.32 42 0.60 0.33
10 49 0.58 0.38 27 0.36 0.40 39 0.49 0.41
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