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Experiment of salt expansion behavior for coarse saline soil containing
sulphate due to drying
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Abstract: To explore the salt expansion behavior of coarse saline soils containing sulphate under drying, sets of laboratory
experiments were conducted to investigate the impact of void ratio, salt content, initial water content and temperature on salt
expansion rate. The deformation behavior as water content decreases are the compete of two types of soil-water interactions:
shrinkage of soil due to drying, and the swelling of crystallized salts dissolved in pore water. The decreasing rate of water content
shows positive correlation with void ratio, temperature and initial water content but negative correlation with the salt content. The test
results show that the salt expansion rate of some sample reaches 9%, suggesting that the salt expansion of sulphate saline soil with
decreasing water content should not be ignored. It is expected to provide guidance for evaluation on the salt expansion of foundations
of residual sulphate saline soil with high salt content in the northwest region.
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Table 1 Physical properties of soil samples

HUREER e FKE TEHE L AFERZE (mm) FIBURLE &/ %

/m /% /(glem?) <0.075 0075~025 025~05 05~10  10~20  2.0~50
0.1~05 1 9.62 1.66 0.48 13.2 9.1 46 21.6 375 14.0
0.5~1.0 1 6.02 1.64 0.47 9.3 8.5 318 18.4 19.9 121
1.0~15 1 5.88 1.72 0.52 3.1 14.8 21.3 15.6 113 33.9
1.5~2.0 1 6.7 1.78 0.55 5.3 3.3 48.1 19.6 11.7 12.0
2.0~3.0 1 5.76 1.88 0.59 1.9 6.8 2.2 24.8 311 33.2
3.0~45 1 7.63 1.83 0.57 6.9 20.1 8.5 19.5 23.1 21.9
45~6.0 1 5.47 1.87 0.65 11 10.2 43 443 38.1 2.00
6.0~75 1 5.32 1.94 0.62 0.5 1.8 9.1 39.1 28.9 20.6

®2 HRERRBSHON M E
Table 2 Soil properties of test soil samples
EhE AL WITHEKHE FLBAEL REHRAE (mm) KBTI/ %

/% /C /% e <0.075 0.075~0.25  0.25~0.5 0.5~1.0 1.0~2.0 2.0~50

0.5 5 0.37 15 15 15 15 20 20

1.0 10 7 0.43 0 20 0 40 0 40

3.0 15 10 0.48 0 30 10 10 30 20

5.0 20 13 0.52 0 10 10 10 30 40

30 16 0.62 0 0 0 40 40 20

Ve Bod AR p R 2R K R PR 2 22 (R M AR FLI L, A S HR—A 500 mL RIBEM BB 818K, FRILBTE N my, R REARIF I FF
DR BEE my BB, AR my, BUFIEIE (mpt mp-mg FIZZERIT SRR % B, DLtk LR RIALRREL . RPHE D9 0.01 g,
BREBTE 200 g, HR 3 APATHE, 2 3APAT BUREITIIALBR LI SR 22N T 1960, BOH-PIE I k6 45 R AE
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Fig.1 Schematic diagram of experimental setup
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Fig.2 Salt expansion rate curves of different void ratio
samples during dehydration
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Fig.3 Salt expansion rate curves of different void ratio
samples during dehydration
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