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Hydraulic conductivity of widely-graded gravelly soils
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Abstract: The widely-graded gravelly soil has the potential to serve as an excellent anti-seepage material. However, the content
of fine particles, properties of fines, compactive effort and grain-size distribution of coarse materials have great influence on the
hydraulic conductivity of the widely-graded gravelly soils. Laboratory experiments are conducted to study the effect of above
factors. The hydraulic conductivities of soils with different fines, coarse grains and mix ratios are measured using the variable
water head permeability tests. The test results demonstrate that the permeability coefficient of the widely-graded gravelly soils
decreases rapidly when the content of fines increases from 0 to 40%, and tends to be stable under higher value. The
permeability coefficient decreases with the increase of liquid limit and plasticity index of fines. The permeability coefficient of
silt and clay decreases exponentially with the increase of compactive effort. The continuity of the gradation of coarse materials
can help to reduce the permeability of soils. According to the requirements of permeability of the core of earth dams, i.e., less
than 1X 10 cm/s, the necessary mix ratio and properties of fines are proposed when the widely-graded gravelly soil is used as
an anti-seepage material.
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Table 1 Grain size distributions

Fife/mm A4 B C D E F G

5 100 100 100 100 100 100 —

2 40 50 55 65 75 80 100

1 30 40 45 55 65 75 95
0.5 25 30 40 50 60 70 90
0.075 10 20 30 40 50 60 80
0.025 6 12 18 24 30 36 48
0.01 0.8 1.6 24 32 4 48 64
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Fig. 1 Compaction curves for gravel soils
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Table 2 Physical properties of fines
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AL 1.31 033 502 283 2.72
AR 1.48 032 675 325 2.74
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yARDIE iy 1.75 0.18 257 177 2.70
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Fig. 2 Relationship between hydraulic conductivity and fines
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Table 3 Results of permeability of soils mixed with various fines

iip e ikt B 0% B T0%H
Kb+ 3.7X107 4.6x107 45%107°
AR T 1.6X107 2.3%107 1.1X10°
g 4.1%x107 6.5%107° 2.0%10*
MR+ 48%107 5.0x10° 1.6x10™*
TR PR #r £ 3.6X107 6.9%x107° 2.5%10*
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Fig. 3 Relation between liquid limit and permeability
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Fig. 4 Relation between plastic limit and permeability
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Fig. 5 Relationship between permeability coefficient and
compactive effort
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Table 4 Permeability affected by continuity of coarse grains
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Kb+ 5.0X10° 4.0%107
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Table 5 Recommended values of core materials for earth dam
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