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Hydraulic Conductivity of Sand-Bentonite Mixtures
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Abstract

This study was performed to evaluate the hydraulic conductivity of sand-bentonite
mixtures according to 8 kinds of the bentonite content using the reassembled
air-entry permeameter.

Results obtained are as follows:

1. The maximum dry density and optimum moisture content of the sand-bentonite
mixtures increased about from 1.60 to 1.67 gf/cm3 , and from 16.00 to 19.50%,
respectively when the bentonite content increased from 4 to 18%.

2. The hydraulic conductivity of the sand-bentonite mixtures decreased approx-
imately from 1.01X107 to 7.50X10"! when the bentonite content increased from 4
to 18%.

3. The minimum bentonite content of about 6 percent is required to yield a
hydraulic conductivity of 1.00X10® cmys or less.

4. It was taken about 2~3 days to reach the final hydraulic conductivity of
sand-bentonite mixtures.

5. The head difference is not influenced on the variation of hydraulic con-
ductivity of sand-bentonite mixtures.

6. The bentonite content of sand-bentonite mixtures can be recommended more
than 6 percent in order to use as the bottom liner material of waste landfill.
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<Table 1> Physical properties and chemical components: of bentonite used

Sepecific gravity Swell ndex(mi/gf) Liquid limit(%)
Physical
Properties

260 135 400

Sio2 AlO3 Fez0s Ca0 MgO | KO0 | Na;O | Others | Total | pH
Chemical
Components

(%) 63.60 | 17.00 278 263 343 | 076 | 375 6.05 100 | 11
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<Table 2> Testing items for criteria of bentonite for civil engineering works

Testing items Criteria
Water content(%) 8~12
Loose bulk density{gf/cm°®) 0.75~0.85
Passing percent by 0.075 mm sieve(%) Min. 75
pH 85~105
Concentration(kg/m) 45
Marsh funne! viscosity(s) Min. 38
Filtrate loss(cc/30 min) Max. 15
<Table 3> Physical properties of sand
Specific Dry denscty Coefficient of Coefficient of Coefficient of
gravity(Gs) (af/cml) permeability (cm/s) uniformity(C.) curvature(Ce)
262 1.60 12 x 107 20 1.0
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<Fig. 1> Grain size distribution curve of sand used
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<Fig. 3> Definition of Water-Entry Suction
( P,) and Air-Entry( P,) used

with Air-Entry Permeameter
(Bouwer, 1978)
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<Fig. 4> Schematic diagram of testing
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<Photo 1> View of permeability test set up
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<Fig. 6> Variations of dry density and
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<Fig. 9> Variations of hydraulic conductivity by bentonite content and
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<Fig. 10> Variations of hydraulic conductivity by bentonite content and
elapsed time(H=160cm)
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<Table 4> Values of hydraulic conductivity of sand-bentonite mixtures by bentonite
content
Bentonite Hydraulic conductivity(cm/s)
content(%) H=100cm H=120cm H=140cm H=160cm Average
7.70x10°® 7.70x10°® 1.01x107 1.09% 107 390x10°®
3.10x10°® 290%107® 400%10°® 400x107® 175%10®
7.00%10° 750% 107 9.90x 107 1.10%x107° 6.13x10°°
10 350%107° 4.40%107° 830x107° 750%107° 593%107°
12 200x 107" 230x107" 290x107" 361x107"° 270x107"°
14 101x107"° 150%107" 1.08x10" 169%107"° 132x107"°
16 890x 107" 940x10™" 102% 107" 1.10x 107" 761x107"°
18 750%107" 850x 107" 900x 107" 9.40x 107" 860x 107"
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