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Permeability of Soil-Bentonite Mixtures

Az oA T g

ol 4 & & AT

Chae, Kyo Ik - Kwon, Moo Nam - Lee, Sang Ho - Nam, Hyo Sock

Abstract

Leachate generated from landfill material flows through soil gravitationally downward and, continues to
flow until it encounters groundwater, posing the thread of pollution. So selection of liner material having

a low permeability and testing method are required.

The study was performed to find bentonite content of soil-bentonite mixtures for using as liner and cover
of waste landfills. This paper includes results of consolidation tests and permeability tests and evaluates
suitability and properties of soil-bentonite mixtures as impervious materials.
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Table 1 Physical properties of soil
LL | PL |OMC| 7 max | #200 Organic
%) (%) (%) | (gf/em®) Da(%jolr)lg USCS co(noﬁoe)nt
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Fig. 1 Grain size distribution curve of soil used
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Table 2 Physical properties of bentonite

Montmo- | Swell | Liquid | Apparent
i rillonite index | Hmit | density
8V | content(%) | (al/28D) | (%) | (gf/er’)

230 729 145 330 0.76

Specific
Physical poe

properties

Table 3 Chemical components of bentonite

Chemical | Si0; | ALO; [ Fex03 [ FeO| CaO| MgQ| Nay0| Others
components
(%) 6370|1982 [ 265 |0241092| 1.09 | 211 | 947
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Fig. 2 Arrangement of Rowe cell for permeability test with flow (upwards) (Head. 1986)
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Fig. 3 Qutline of apparatus for measurement of very small permeability using a

pressure transducer (Head. 1986)
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Fig. 4 Graphical plot of base pore pressure against
time for determination of very small permea-
bility (Head. 1986)
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Table 4 Void ratio and coefficients of permeability by Rowe cell two-way consolidation test

(cm/s)
Consolidation Bentonite content (%)
pressurg 0 5 10 15 20 25
(kef/cm?)
05 k | 3257x10° | 1463x10° | 2968x10° | 4629x107 | 4.088x107 | 3435x10”
' e 047 053 078 059 0.72 0.74
: k | 1497x10° | 2263x10° | 2479x10° | 1102x107 | 2210x10® | 2556%10®
e 042 0.46 068 0.46 0.63 0.60
) k | 7159%x107 | 1ee5x107 | 2319x10® | 7463x10° | 5768x10° | 6.683%10°
e 0.37 0.41 0.61 034 0.54 047
4 k | 1259x107 | 3327x10® | 3731x10° | 3013x10° | 3469x10° | 2641x10°
e 033 0.37 054 0.25 044 032
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Table 5 Coefficients of permeability of Rowe cell
consolidation test and permeability test with
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Bentonite Permeability test Consolidation test

content(%) {Constant head|Falling head| One-way | Two-way

0 107x10° | 156x107 | 103x10° | 716x107

5 141x10% | 114x107 | 720x10" | 167x107

10 450x10% | 631x10® | 1.05x10° | 2.32x10”

15 340x10° | 320x10° | 491x10” | 746x10"

20 158x10° | 637x10” | 189x10° | 577x10”

% £10x10° | 479x10° | 253x10° | 668x10”

*Consolidation pressure © 2 kgf/cm®

10000 ¢ M One-Way —Esti.O-W
""" e e i
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L A
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Fig. 5 Coefficients of permeability of Rowe cell con-
solidation test and permeability test with
bentonite contents
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Table 6 Coefficients of permeability of field soil
(bentonite content 9%)

Consolidation Coefficients of permeability (cm/s)

pressure

(kgt/cm®) A B C mean
05  |1230x107 | 5931x10® | 1.108x10° | 6.446x10*
1 1812x10°® | 1572x10® | 7873x10° | 130110
2 4311x10° | 3395x 107 | 2941x10° | 3549x10°
4 3373107 | 1870x10° | 8940x10™ | 2046x 10"
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Fig. 6 Coefficients of permeability of field sample
with consolidation pressure
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Fig. 7 Coefficient of permeability of different ben-
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