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Tab.1 Basic physical property indexes of expansive soil
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Fig.1 The particle composition of the cumulative curves of expansive soil
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Tab. 2 Basic physical property indexes of weathered sand
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Fig. 3 The compaction curves under different weathered sand dosage
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Tab. 3 The expansion force of weathered sand-treated expansive soil under different dry-wet circulation times (kPa)

T 1A AL 451 (20

AN/ €1 0 10 20 30 40 50
0 108.18 | 87.16 | 57.13 | 42.75 | 27.94 | 16.55
1 115.49 | 91.82 | 59.19 | 43.55 | 25.37 | 13.54
2 92.81 | 78.84 | 42.61 | 33.71 | 16.02 | 8.32
3 78.49 | 58.5 | 34.72 | 19.91 | 12.25 | 6.84
4 68.94 | 52.54 | 26.37 | 15.76 | 9.83 | 4.51
5 61.22 | 48.29 | 24.16 | 13.74 | 8.34 | 3.88
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Fig. 4 The expansive force curves along with the change of dry-wet cycles
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Tab.4 The parameter of A,B,C.D
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50 0. 05 0.02 —3.99 16.74 0. 96
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Fig. 5 Undisturbed soil expansive force curves changing with time under dry-wet cycles
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Fig. 6 The expansive soil mixed with 30% weathered sand expansive force

curves changing with time under dry-wet cycles
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Study of the Wet and Dry Cycle Effect on the Expansive
Force of Improved Weathered Sand Expansive Soil

YANG Jun"?, TONG Lei"?, ZHANG Guo-dong"?, TANG Yun-wei’, CHEN Hong-ping’
(1. Collaborative Innovation Center of Geological Hazards and Ecological Environment in Three Gorges Area in Hubei Province, China
Three Gorges University, Yichang 443002, Hubei, China; 2. Civil and Architectural Institute, China Three Gorges University, Yichang
443002, Hubei, China; 3. Yichang Transport Bureau, Yichang 443002, Hubei, China; 4. Yichang Highway Administration, Yichang
443002, Hubei, China)

Abstract: Expansive soil mixtures containing respective 0, 10%, 20%, 30%, 40% ., 50% weathered
sand were prepared first. After respective 0, 1, 2, 3, 4, 5 times of wet and dry cycle, expansive force
test of above specimens was carried out. The relation between expansive force of improved expansive
soil and the content of weathered sand and the variation of growth schedule along with wet and dry
cycle times were experimentally investigated. The influence of weathered sand content on spalling
degree and fracture development on sample’s surface were analyzed. Experimental results indicate
that the wet and dry cycle effect significantly influences on the expansive force of improved weathered
sand expansive soil. The relationship between expansive force and wet and dry cycle times can be well
described by a third power function. Keeping the content of weathered sand unchanged, after 2~3
times of wet and dry cycle, the reduction of expansion force is maximum. With the increase of
weathered sand,the reduction is gradually reduced; the expansion force is stable after 4 ~5 times of
wet and dry cycle. For the same content of weathered sand, with the increase of wet and dry cycle
times, the time to reach expansion force stability is gradually reduced. The growth rate of expansion
force first increases then decreases. After 5 times of wet and dry cycle, the fracture development on
specimen’s surface is basically stable. The fracture amount gradually reduces along with the increase
of weathered sand content. When the content of weathered sand reaches 30% ,there is substantially no
spalling surrounding the specimens.

Keywords: expansive soil; wet and dry cycle; weathered sand; expansive force; growth schedule



