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Measurement and prediction of water retention curve of remolded loess with
different degrees of compaction
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Abstract: In order to study the water retention curve of remolded loess with different degrees of compaction, the self-made low
suction measurement device, tensiometer and GDS unsaturated soil triaxial apparatus were used to measure the water retention
curve of remolded loess with different degrees of compaction. The VG model and the model based on the VG model
considering the deformation effect were adopted to fit the water retention curves under a single degree of compaction and all the
degrees of all compaction, respectively, and the model parameters were obtained and the accuracy of fitting was analyzed. The
results show that the method for measuring the water retention curve by using the multiple methods is feasible. For the fitted
VG model, the air-entry value changes with different degrees of compaction, and the parameter n controlling the rate of change
of the water retention curve is almost same except for the high degree of compaction, which provides a test basis for the form
of the water retention curve function when considering the deformation effect. The water retention curve model considering the
deformation effect based on the VG model has sufficient accuracy in predicting water retention curves of loess with different
degrees of compaction, and can be used for the prediction of water retention curves of loess fills with different degrees of
compaction.
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Table 1  Physical properties of test soil
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Table 2 Suction measurement of loess with different degrees of

compaction
HIFNBE St/ %
iH 3 - - —
FI R T2 KAt GDS =#lhfX
0.75 89,85,80,75 70,65 ,60 50,40
0.80 90,85,80 75,70,65,60 50,40
0.90 95,92.5,90 85,82.5,80 75,70,60,50
1.0 100,98.5 95,92.5 90,85,80,70
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Fig. 1 Soil column with bottom at zero suction
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Fig.2 Comparison between measured data of SWRC and
fitting curves using VG model for remolded loess

with different degrees of compaction
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Table 3 Fitting parameters of VG model for remolded loess with

different degrees of compaction
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0, o n
075  RETC  0.4885 — 0.3666  1.2024
' Origin ~ 0.4884  0.0417  0.3638  1.2238
0go  RETC  0.4540 — 0.1131  1.2262
' Origin~ 0.4534  0.0352  0.1116  1.2545
090 RETC 04046 — 0.0268  1.2680
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Table 4  Fitting parameters for remolded loess with different
degree of compaction using SWRC model considering

deformation effect
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Fig.3  Comparison between measured SWRCs and predicted curves

J

using proposed model under different compaction degrees of

remolded loess
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Fig.4 Comparison between measured and predicted SWRCs

using proposed unified model
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