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Manufacturing and Assessment of Composite Materials to be developed
Protection Function of Geomembrane
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SYNOPSIS : Composite materials were made to develop the protection function by using nonwoven
geotextile and smooth high density polyethylene geomembrane and thermal bonding method was
used to bind these materials. Tensile, tear, puncture and bursting strength of geomembrane were
increased by thermal bonding but strains at break point of composite materials were decreased due
to the fiber separation of geotextiles on bonding areas. Friction properties of composite materials
through direct shear test were improved between these materials/conducted soils interface. Finally,
chemical stability of composite materials was influenced by geotextile rather than geomembrane.

KEYWORDS '@ Composite materials, Thermal bonding method, Protection function, Interface friction,
Chemical stability
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Figure 1. Photographs of Thermal bonding machine : (a) principle of thermal bonding (b) apparatus
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Figure 2. Photographs of composite materials : (a) surface area (b) cross—sectional area
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Figure 3. Schematic diagram of shear box, (a) and photograph of direct shear test apparatus, (b)
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Figure 49} Table 19 24 B@AFEY F-AAFAYR JEFEE Jell Qo). Figure 40914 A3
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Figure 4. Load-displacement curves of composite materials : (a) MD (b) CD

Table 1. Tear Strength of composite materials

ol 7 % (kef)
Al =3
MD CD
GM 26.50 2512
GT/GM 31.21 29.22
GT/GM/GT 34.94 33.20

3.1.2 Rz ¥ meEyd

2gyee RUBEE Table 20), HAFEE Figure 59 27 Uehion 93 L QD4 g
VPERG dhsh ol g% BBl o8 FHEL ®olm Atk

Table 2. Puncture strength of composite materials

GT/GM GT/GM
A =2 GT/GM/GT
] M (GT front) | (GT behind) /GM/
NG
24z 66.59 89.80 72.85 114.60
(kef)

-128 -



350 p T om

—=.. GDOM(CT bshind)
GTOM(CT fiont)
—»— QTGMGT

300 b

250

gzoo§

150

Stress

100 f

50

PN B P i s

20 30 40 50 60 7O
Elongation (rmm)

el a i 1

0 10

Figure 5. Bursting behaviors of composite materials
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Table 3. Interface friction angles of geomembrane/conducted soils interface

SEX! 9 dE 2ok az ¢ )
D: = 40% 19.65
A E
D = 80% 29.19
§}7J%—§}E Td(max)'o’] 90% 23.83

Table 4. Interface friction angles of composite materials/conducted soils interface

- Ar7] J&y,
SEEN 04 A2o e, o) HHE,
(kg/cm)
D. = 40% 29.536 0.257
4 A E
D, = 80% 31.728 0.241
rd(max)-g] 80% 27480 0.254
87ERE
T atma®] 90% 36.793 0.183
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Figure 6. Results of direct shear test of composite materials with sand soil
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8 Results of direct shear test of composite materials with granite weathered soil
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Figure 9. Load-displacement curves of GM by EPA 9090 test method : (a) pH 3 (b) pH 12
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Figure 10. Load-displacement curves of GT/GM by EPA 9090 test method : (a) pH 3 (b) pH 12
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Figure 11. Load-displacement curves of GT/GM/GT by EPA 9090 test method : (a) pH 3 (b) pH 12
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