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Effect of geosynthetic clay liners overlap on impervious
performance of geosynthetic clay liners composite vertical
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Abstract: Geosynthetic clay liners (GCL) composite vertical anti-seepage wall, which consists of a cement-
bentonite slurry wall and geosynthetic clay liners, is a new type of vertical anti-seepage wall. GCL overlap
width and the treatment effect of the overlap area are the important factors that influence the impervious
performance of a GCL composite vertical barrier wall. A two-dimensional model for pollutant migration was

presented in this study. The study conducted a comprehensive analysis of the impact of various factors,

%5 B #A : 2023-08-22

E&WB WEE AT (2019YFC1805004)

EEE T A th#1(1998- ), 55 A, BN S5 Qe Yia BHLEEAT ST, E-mail : 202131603010@stu.hebut.edu.cn,
HRE GRGEER) , #8% 114 % If , E-mail: chengzhixiao@hotmail.com .

Received: 2023-08-22

Foundation item: National Key Research and Development Program (No. 2019YFC1805004)

Author brief: YANG Shizhao (1998- ), PhD candidate, main research interest: mechanism of pollutant transport, E-mail:
202131603010@stu.hebut.edu.cn.

XTAO Chengzhi (corresponding author) , professor, doctorial supervisor, E-mail: chengzhixiao@hotmail. com.



% 14 MARA] B E R OR BB B A E A BB SRR ¥ a 101

including the width of GCL overlap (B,), the permeability coefficient of the GCL overlap area (£,), the thickness
of the cement-bentonite wall (L,) and the permeability coefficient of the cement-bentonite wall (4,), on the
transversal distribution of pollutants and the critical GCL overlap width. This analysis was based on a numerical
simulation method. The calculation results showed that the bypass effect induced by the GCL overlap area has a
significant influence on the anti-seepage performance. Keeping the other parameters identical, when the 4, of the
GCL overlap area is reduced from 1.0>X 10 ° m/s to 1.0X 10" m/s, the critical GCL overlap width decreases
considerably from 68.9 ¢cm to 21.1 cm. Increasing L, leads to a decrease in pollutant concentration at the exit of
the overlap area and a reduction in the critical overlap width of the GCL. For example, when L, is increased
from 0.4 to 0.8 m, the breakthrough time is extended by approximately 2.5 times and the critical GCL overlap
width is reduced by about 38.5% . Furthermore, when the 4, of the cement-bentonite wall is reduced from 1.0

107 m/s to 5.0X 107" m/s, the concentration of pollutant at the exit of the overlap area is decreased by 73.1 %

and the critical width of the GCL overlap is reduced by about 33.3%.

Keywords: geosynthetic clay liners; composite vertical barrier wall; overlap width; pollutant migration; numerical

methods
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