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Abstract: To reveal the impact of physicochemical effects on the compressive behaviors of unsaturated clay containing salt
solution and its dependence properties on stress level, one-dimensional compression tests are performed on the specimens with
pores containing distilled water, sodium chloride solution, sodium sulfate solution and controlled matric suction conditions.
Then, the compression index, secondary compression coefficient and yield stress of clay under different conditions are
measured according to the test results, and their variation laws with the matric suction and osmotic suction are calibrated.
Furthermore, the stress-dependent characteristics of physicochemical action are clarified through an in-depth analysis of the
primary and secondary consolidation behaviors of unsaturated saline clay under different matric suctions and osmotic suctions,
and the LC yielding behaviors of unsaturated saline clay are explored. The results show that the ratio of the secondary
compression coefficient to the compression index C,/C, and the yield stress of unsaturated saline clay at different
physicochemical forces can be described uniformly using the osmotic suction and matric suction. From the slope of
compression curve in the plastic loading zone and the correlation between characteristic parameter, C,/C, and the vertical
stress, it is noted that the physicochemical action of unsaturated saline clay is closely related to the stress level. Moreover, the
LC yield curve of unsaturated saline clay is a smooth curve composed of MLC yield curve and OLC yield curve under chemo-
hydro-mechanical coupling.
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Table 1 Ion species and contents of soluble salts in experimental soil
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Fig. 1 One-dimensional compression test results of unsaturated

saline clay
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Fig. 2 Change in volume strain of unsaturated saline clay during

compression process
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Fig. 3 Suctions of samples under different water and salt contents
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Table 2 Secondary consolidation coefficients under different conditions of matric suction and osmotic suction
s =0kPa s =50 kPa s =100 kPa s =200 kPa

=457 kPa n=45TkPa 7=5630kPa 7=5902kPa 7 =457kPa =457 kPa 7=5630kPa  7=5902kPa

o/ o/ o/ o/ o/ o/ o/
Cax10? Cax10? Cax10? Cax10? Cax10? Cax10? Cax10? Cax10?

kPa kPa kPa kPa kPa kPa kPa kPa
100 0.1165 100 0.1165 100 0.0764 97 0.0872 101 0.1156 97  0.1161 99  0.0792 97 0.1126
200 0.1685 200 0.1222 200 0.1650 201 0.1676 194 0.1160 194 0.1141 200 0.1451 201 0.1540
300 0.2186 300 0.1318 300 0.1555 291 0.1657 291 0.1220 291 0.1140 300 0.1669 291 0.1673
400 0.2184 401 0.1755 400 0.2141 388 0.2339 387 0.1625 388 0.1159 400 0.1256 387 0.1675
600 0.2672 601 0.1959 600 0.2644 581 0.2626 581 0.1739 581 0.1645 599 0.2098 581 0.2201
800 0.2911 802 0.2645 800 0.3076 775 0.3529 775 0.2040 775 0.1744 800 0.2511 774 0.2722
1000 0.3623 1003 0.3075 1001 0.3952 969 0.4083 969 0.2915 969 0.2510 1000 0.3028 968 0.3217
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