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Table 1 Properties of materials
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Table 2 Properties of bentonite mixture liners i
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Fig. 4 Water migration test results for sand-bentonite
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Table 3 Conditions and results of direct shear tests

)

(11 ).

/kPa /()
(1 Wopr =30, 0% 141 21. 4
— (2) W = 38%~40% 40 23.4
(3) W =38%~40% 31 24.1
@D Wopt =30. 0% 77 24.7
— 2) wn=38%~40% 13 26. 3
(3) W =38%~40% 16 27.0
“4) 100% 42 22.0
@D wop = 16. 4% 111 36.6
(2 wn=24%~26% 67 38.8
(3) wn=30% 66 38.2
5) NaCl solution 50 44, 4
@}) Wop =16. 4% 15 34,4
- (2) wn=24%~26% 11 35.5
3 wn=30% 9 34,6
“4) 100% 39 23.4
Wopt § Wm
400 Feaym 5 - 1000 Moy 1- L B 9
A7 0 Q00 LA HU Dy e ¢'=35.0°
< 300} @=27.2° s |p=485 S ¢'=100kPa
g ¢'=25kPa g 600 .
R 200 LB O R
N ¢=18.5° 2 400
R 30 kP e
100 ! 200 - A
oL - : 0 HE : ) :
0 200 400 600 800 0 500 1000 1500 2000
iE 1Y J1/kPa i1 J1/kPa
5
Fig. 5 Results of consolidated undrained triaxial compression test
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Fig. 6 Cross section of a canyon solid waste landfill
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Table 4 Assumed condition in stability analysis
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Feasibility Evaluation of Landfill Bentonite-Enhanced Liners

JIAN Wen-xing' , Masashi Kamon®, Masatami Kanayama®
(1. Faculty of Engineering s China University of Geosciences, Wuhan 430074, China; 2. Department of
Global Environmental Engineering , Graduate School of Engineering , Kyoto University, Kyoto 606—8501,
Japan; 3. Geo-Research Institute, Osaka 550—0012, Japan)

Abstract; In the first part of this paper, the falling head permeability tests were conducted on ben-
tonite-enhanced liner (BEL) specimens (sand-bentonite and clay-bentonite mixtures) to obtain the hy-
draulic conductivity. The results show that the hydraulic conductivity of clay-bentonite is about 6. 0 X
1079 —3.0X10® em/s, and that of sand-bentonite about 1. 0X10 °—3.0X 10 ° cm/s. Compared with
the standard hydraulic conductivity used in Japan (1. 0>X107% ecm/s), the hydraulic conductivity of both
clay-bentonite and sand-bentonite is much lower. Then, the water retentivity and water migration tests
were performed on the two liner specimens to evaluate the water retention and migration properties from
saturated/unsaturated base soil. Based on the above tests, direct shear tests were conducted to obtain
the internal shear strength of BEL specimens and the interface shear strength between BEL and base soil
under five different water control conditions. Triaxial shear tests were also conducted on the two liner
specimens to obtain the total and effective shear strength. Test results show that pore water in the un-
derlying base soil has great potential to migrate to the BELs, resulting in a significant increase in water
content of BELs, and the shear strength of both BEL internal and BEL/base interface tends to decrease
with the increase of water content in BELs. Finally, the slope stability of a typical canyon solid waste
landfill related to the two liners under various conditions was analyzed with the obtained shear strength
parameters. Landfills at a gentle slope (with the total angle of the slope not greater than 20 degree) do
not fail in both cases of sand-bentonite liner and clay-bentonite liner. Therefore, sand-bentonite and
clay-bentonite mixtures are suitable for landfill bottom liners.

Key words: bentonite-enhanced liner; permeability test; water retentivity and water migration test;

direct shear test; consolidated undrained triaxial compression test; landfill stability.



