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Toughness Enhancement Mechanism of Hybrid Clay Barrier
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As a geomaterial for barrier systems of coastal landfill sites, a hybrid clay barrier (HCB) has been
developed: it consists of dredged marine clay with high water content, a hardening agent, and polymeric fibrous
materials. Actually, HCB has characteristics that improve the toughness of brittle cement-treated clay by inclusion
of polymeric fibrous materials while retaining sufficient impermeability. Effects of inclusion of polymeric
fibrous materials were examined using laboratory tests to study the toughness enhancement mechanism of HCB.
Unconfined compression tests and falling head permeability tests were made using several types of polymeric
fibrous material having different tensile properties. Pulling-out tests of a single polymeric fibrous material installed

in the cement treated clay were also carried out. Results show that the toughness enhancement mechanism of HCB
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is mainly related to the pulling-out process of polymeric fibrous material from cement-treated clay.
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Tensile properties of polymeric fibrous materials.

W | BlRroRS | BIIRRE
FRRE D FAOEE | BEER [tex] IN] [N/tex]
von PVA | 0.692 0.507 0.733
PR =% PA | 0.664 0.216 0.325
Ry Ty PP 0.567 0.195 0.344
HAER) Zurv Ly R-PP | 0.537 0.134 0.250
A xzFLv PE 0.522 0.091 0.174

REE [ F04015 | BRIRHLE

BkE s TR | s [%] [N/tex]

[y PVA 5.8 19.6
FAa PA 48.5 1.62
DR~ = P PP 157 2.91
BAER) 7L R-PP 191 1.34
RYxTFL PE |2002L k- 1.24
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Physical properties of clay.

LR ﬂs [kg/m?] 2.65x10°
- 5y [%] 11.3
L EE KRR, v Ny [%] 55.5
K5y [%] 33.2

TRPERRS W [%] 94.0
ALY RT T — [ SBIERRR W [%] 0.3
VRS Tp 93.7
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Schematic of apparatus for unconfined compression test.
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Schematic of apparatus for pull-out test of polymeric fibrous
materials.
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Stress-strain curves for unconfined compression tests of
HCB using various types of polymeric fibrous materials on (a)
curing 7 days and (b) curing 28 days.
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Coefficients of permeability of HCB with various types of
polymeric fibrous materials.
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Relations between pulling-out length and load on pulling-out

tests for (a) PVA and (b) PP.
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