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Abstract: With the urbanization in China, there are more and more projects involved with miscellaneous fill. In order to study
the seepage and water retention characteristics of unsaturated soils, two kinds of tests are made. One is the horizontal soil
column infiltration test with different dry densities, and the other is the triaxial shrinkage test with controlled net mean stress at
0. Both of them include 3 dry densities, 1.40, 1.50 and 1.60 g/cmS. The test results show that when the saturation is about 0.65,
the semi-logarithmic relationship between the saturation and the diffusivity is approximated to be two straight lines. Besides,
when the saturation is less than 0.65, the difference of dry density has little effect on the diffusivity. When the saturation is
higher than 0.65, there is a large difference in the diffusivity. The semi-logarithmic relationship between the permeability
density has less effect on the permeability.

coefficient and the saturation of unsaturated miscellaneous fill is approximately linear, and with the increasing saturation, the
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Fig. 1 Installation of horizontal soil column infiltration test
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Fig. 2 DT80 remote monitoring system
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Fig. 3 Improved triaxial apparatus for unsaturated soils
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Fig. 4 Calibrated results of transducers
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Table 1 Calibrated results of transducers through curve fitting

& RIS a b R
1l -0.13478 6.32%X10™ 0.99562
) -0.13851 6.41xX10* 0.99585
" -0.12903 5.90%x10* 0.99617
4 -0.09549 5.84x10* 0.99943
#s -0.11945 6.07X10™ 0.99829
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Table 2 Calibration value of pressure chamber

&7 FLRFRE B2 XbrE e FHME
/kPa fE/mm® fE/mm® /mm*
100 324 315 319.5
125 371 369 370
150 413 413 413
175 453 455 454
200 492 493 492.5
225 528 532 530
250 563 566 564.5
275 599 603 601
300 632 638 635
325 668 674 671
350 703 709 706
375 738 746 742
400 772 780 776
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Fig. 6 Relationship between diffusion rate and saturation of
miscellaneous fill with different dry densities
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Table 3 Values of material parameters of miscellaneous fill with

different dry densities

T S.<0.65 S.>0.65

/(g-cm’) 4, B, 4, B,
1.40 -2.57 2.69 -7.42 10.79
1.50 -2.87 2.85 -6.38 8.43
1.60 -3.46 3.12 -5.35 6.26
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Table 4 Values of fitting parameters of SWCC of miscellaneous
fill
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Fig. 7 SWCCs of miscellaneous fill with different dry densities
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Fig. 8 Semi logarithmic relationship between permeability
coefficient and saturation of miscellaneous fill
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