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Influence of Ca** concentration on hydraulic properties of bentonite-sand mixtures
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Abstract: A liner system containing clay or bentonite-sand mixtures is installed on the bottom of a landfill to prevent
contaminants from flowing into the surrounding ground. The influence of Ca®* concentration and local settlement on hydraulic
properties of bentonite-sand mixtures is studied by model tests. It is shown that Ca>* concentration has significant influence on
the hydraulic properties, while the bentonite-sand mixtures leak with Ca>" concentration more than 3.00g/L. Ca>* concentration
correlates with seepage time, which is shortened with the increase of Ca*" concentration. Under the same settlement conditions,
leakage occurs to the bentonite-sand mixtures infiltrated by Ca*

2
Ca™

ion solution but not to those by distilled water solution. When
concentration is higher than two times Na' in solution, the sodium bentonite converts to calcium bentonite, and the
hydraulic properties of the bentonite-sand mixtures decrease. Therefore, it is of theoretical and practical values to investigate
the influence of Ca”" concentration and local settlement on hydraulic properties of the bentonite-sand mixtures..
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Fig. 1 Particle-size distribution of sandy soil
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Fig. 2 Permeability characteristics of bentonite-sand mixtures
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min J& AR 200 mL Ca® V¥R WIRTFURS, A0
THIAEE TSR K AR PSRRI E &, WA
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JiE LB R A LB E R s, WIIEA 7 A
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5.00 g/L.
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Table 1 Test cases

S Ca®' VK% CaCl, #J% A AR

- (gL Ag'Lh 1%

1 0.00 0.00 16.95
2 1.00 2.78 16.58
3 2.00 5.55 16.43
4 3.00 8.33 17.33
5 3.50 9.71 16.94
6 4.00 11.10 16.77
7 5.00 13.88 16.84
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Fig. 4 Ca®" concentration and the beginning of seepage time
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Fig. 5 Relationship between seepage time and seepage quantity
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Fig. 6 Structure of crystal cell of montmorillonite
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Fig. 8 Relationship between seepage time and seepage quantity
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Fig. 9 Relationship between seepage time and seepage quantity
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Fig. 10 Local settlements and crack heights
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Table 2 Local settlements and seepage quantities

FERT . , Ca™" W Z /(g L")
P4 & /mm PRSI 0 02 20 5.0
o Bk E/em’ 0 0 0 BIR
25598 % /mm 0 0 0 0
45 BiEE/em’ 0 0 17 56
UV F/mm 5.5 2 4 5
30 BiEE/em’ 0 94 121 559
T /mm 10 9 13 15
4 % B
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