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ABSTRACT

This study discussed the optimal use of bentonite and cement for the compacted soil
liner of landfill. Techniques employed in this optim:zation included permeability(by
KSF 2322) and compressive strength(by KSF 2314). The optimal amount of these
materials to the compacted soil liner was determined in accordance with a regulatory
guideline of the government : that is, k=1%10"cm/sec. The testing soils were "L
{Clayey Soil) and SM(Sandy Soil), which were classified according to USCS(Unifed
Soil Classify System).

The results showed that the optimal amounts of bentonite and cement to mix w:th
the compacted CL soil liner were 5% of bentonite and 5% of cement : namely,
k=9.938%10%cm/sec and o2=12.75kg/cm”. For the compacted SM soil liner. the
optimal amount of bentonite was 15%. in conjunction with 5% of cement ' namely,
k=9.865%10%cm/sec and o 2= 18.72kg/cm’.

It was concluded that the compacted Cl. or SM soil liner, with containing the
optimal amounts of bentonite and cement showed the acceptable permeability and the
compressive strength, referring to a regulatory guideline of the government ‘or
construction of the landfill.

Key Words : Bentonite. Cement, Compacted Soil Liner. Landfill., Permeability.
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Fig. 1. Particle size distribution of soils.

Table 1. Physical properties of soils

USCS LL PL Pl | Density )igged
Sl | (%) | (%) | (g/em® n%
0

CL 43.2 1 2591 17.3 | 2.683 66.3
SM N.P | NP | NP | 2641 15.1

(Note) LI : Liguid Limit

PI, : Plastic Limit, PI : Plastic Index

Table 2. Chemical analysis of bentonite
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Fig. 2. Particle size distribution of bentonite.

Table 3. Physical properties of cement

Corr pressive
Streng-h(ke/cm?)

Blaine Setting
Sp. N (min) Stability
... | Fineness .

Gravity (em/e) (%)
M8/ Tnitial | Last 3day | Tday | 28day

3.15 | 3233 | 191 | 382 0.09 | 201|275 364

Table 4. Chemical analysis of cement

Com 1 0| 510 | ALGs | Fes0s| Me0 [ 50| 1.0 |78 Tota

position Ca0

('0(”0t§“‘ €1.1(21.2] 521 | 2.78 | 402|242 188 | 0.60]99.60
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Table 5. Mix design (unit © wt%)

Stage |NO. classlivgii:ation Soils |Bentonite| Cement
1 1 CL 100 - -
2 CL-A-1 95 5 -
2 3 CL-A-2 90 10 -
4 CL-A-3 85 15 -
5 CL-B-1 20 5 5
3 6 CL-B-2 85 5 10
7 CL-B-3 80 5 15
1 8 SM 100 - -
9 SM-A-1 95 5 -
2 |10 SM-A-2 90 10 -
11 SM-A-3 85 15 -
12 SM-B-1 80 15 5
3 113 SM-B-2 75 15 10
14 SM-B-3 70 15 15
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Table 6. Permeability and compaction

D.M.D O.M.C | Permeabi:ity(k)

(g/em®) (%) {cm/sac)
CL 1.638 19.0 8.81x 107
SM 1.891 11.3 2.26x10°

(Note) D.M.D : Dry Maximum Density
O.M.C © Optimum Moisture Content
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Table 7 Permeability and compressive
strength of soils-bentonite rixtures

NO Mix DMD | OMC k cs
‘| classification | (g/em® (%) fem/see) | (kef/em®)
1 CL 1638 | 190 | 78:x107 -
2 CL-a-1 1.630 195 | 9.45x107 0.98

3 Cl-a-2 1.608 20.4 500x10°

4 CL-4-3 1578 | 208 | 1.97x10°

8 SM 1.891 1.3 | 2.26%10°

9 SM-A-1 1.877 122 | 6.15x107

10 SMA2 1862 | 128 | 1.46x107 -

11 SM-A-3 1.850 13.7 5.7ax10" 171

(Note) C.S : Compressive Strength
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Fig. 6. Relation for O.M.C-bentonite content
(added to soils).
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