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— Practical studies on GCL for a sealing material of ponds (I) —
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Abstract Thin sheets of flexible polymeric geomembranes, which works as the impermeable bar-
rier have been used widely in Japan as a typical material for agricultural farm ponds. But, the
polymeric geomembranes are not completely impermeable to liquid, and it is not always the best
material in the sense of construction (installation), durability and maintenance. Thus, we newly
developed a geosynthetic clay liner (GCL) for a sealing material of the farm pond. GCL is a thin
flexible mat of the bentonite-synthetic composites, and consists of the granulated sodium bentonite
sandwiched between two geotextiles. An organic adhesive is used to bond the bentonite to the
geotextiles. .

This paper describes the fundamental experiments performed to clarify the water-proof properties
of GCL and the practical usage of GCL for the farm pond. A bench mark test were conducted by
using a permeability test apparatus with a ultra high pressure mold, which is 1.5 m wide, 3.0 m
long and 1.0 m high. The specimen is a 6 mm-thick flexible mat.

Through the experiments, we investigated the characteristics of swelling and permeability of GCL
under the high water pressure, noticing its self-sealing and self-healing properties. The following
conclusions are obtained:

(1) Under the water pressure of 5 kPa, GCL was swelled and the thickness of GCL was in-
creased to 12 mm by a day then bentonite-gel was formed.

(2) The hydraulic conductivity of GCL was less than 1xX107"cm/s under the water pressure of
20 kPa up to 700 kPa.

(3) We proposed the design and construction method for the practical use of GCL as a water-
proof material of a farm pond.
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