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ABSTRACT

This paper presents results from a study undertaken to quantitatively evaluate the geotextile pore sizes using optical image
analysis. The evaluation was conducted by observing surfaces of coupons cut from resin-impregnated specimens of
geotextile-geomembrane layered under various load conditions. Stereological concepts were applied to collect representative
specimens from a series of laboratory tests. The sizes of voids enclosed by filaments were expressed in terms of the largest
inscribing opening size (LIOS) distribution. The opening diameter corresponding to the 50% cumulative frequency decreased
by about 45mm as the load increased from 10 to 300kPa and recovered to about 90% of its initial state on unloading back
to 10kPa. The average void size was reduced by 32 and 16.5% as the geotextile was sheared against a textured geomembrane
under normal stresses of 100 and 300kPa, respectively. The results showed how the LIOS distribution varied as a function
of normal stress and interface shear displacement against a smooth and a textured geomembrane surfaces.
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(a) Smooth geomembrane (16cm x 12cm)

(b) Textured geomembrane (16¢cm x 12cm)

(c) Geotextile (12cm x 8cm)

Fig. 2. Plan images of the specimens

Table 1, Summary of geotextile properties

Property GT Test Method

Material Polypropylene -

Fiber type Staple -
Mass per Unit Area, g/m’ 270 ASTM D 5216
Grab Tensile Strength, N 955 ASTM D 4632
Grab Elongation, % 50 ASTM D 4632
Puncture Strength, N 525 ASTM D 4833
Trapezoidal Tear Strength, N 420 ASTM D 4632
Apparent Opening Size, mm 0.180 ASTM D 4751
Permittivity, sec—1 1.50 ASTM D 4491
Permeability, cm/sec 0.30 ASTM D 4491

Table 2, Summary of geomembrane properties

Property GM-S GM-T Test Method

Surface Topography Smooth Textured —
Thickness (mm) 1.4 (nominal) 1.4 (nominal) ASTM D 5199
Density (g/m”) 0.94 0.94 ASTM D 1505
Carbon black (%) 20 2.0 ASTM D 1603
Strength at Break (N/mm-—width) 43 16 ASTM D 6693
Strength at Yield (N/mm-width) 23 23 ASTM D 6693
Elongation at Break (%) 700 150 ASTM D 6693
Elongation at Yield (%) 13 13 ASTM D 6693
Tear Resistance (N) 187 187 ASTM D 1004
Puncture Resistance (N) 530 480 ASTM D 4833
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(a) Compressed on GM-S, Normal Stress:
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(b) Compressed on GM—S, Normal Stress:
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