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SWCC model for double-pore structured unsaturated clay
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Abstract: Some mercury intrusion test results show that the soils using the compaction sample preparation method usually

present a typical double-pore micro structure, while the existing unsaturated SWCC models are mostly directed to single-pore

structural soils. In order to reflect the double-pore structure inside the soils and the joint effects of deformation on water-holding

performance, a unsaturated SWCC model for the double-pore structure considering deformation is proposed and verified

through experiments. The "junction point" in the double-pore SWCC is regarded as the boundary point of different pore sizes of

the double-pore structured unsaturated soils, and equations for the SWCC of different sections are established. The parameter is

introduced in the segment equation to reflect the influences of the deformation. According to the compacted samples of Guilin

lateritic clay, the SWCC tests in the full suction range are carried out based on the shaft translation technique, the filter paper

method and the saturated salt solution steam balance method. The model parameters are calibrated, and the proposed model is

verified.
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Table 1 The parameter calibration of compacted soil in drying test

(e0=1.5)
KILBR a m n ¢ R?
SWCC #7
=B 30.119 0.18539 6.3635 0.38 0.999
/NFLER a m' n ¢’ R?
SWCC #7
=B 17930  1.55863 2.3590 0.95 0.994
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Fig. 1 Fitting curves of SWCCs in drying tests
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Fig. 2 Prediction of compacted soils in drying tests (eo=1.7)
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Table 2 Parameter calibration of compacted soils in drying tests

(e0=1.5)
KILBR a m n ¢ R?
SWCC #7
=B 21.57 0.3258  2.9294 0.90 0.979
/NFLER a m' n ¢’ R?
SWCC #7
=B 17893  1.65484 2.0601 0.90 0.996
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Fig. 4 Data fitting of compacted soils in drying tests
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Fig. 5 Prediction of compacted soils in wetting tests (e;=1.3)
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