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Experimental study on pore size characteristics of woven geotextiles subjected to
unequal biaxial tensile strains
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Abstract: The pore size characteristics are the important parameters in filtration design of woven geotextiles. The filtration
applications are typically subjected to unequal biaxial tensile strains, which can cause variations of pore size characteristics and
result in the failure of filtration engineering. The digital image analysis is adopted to test the variations of pore size parameters
under unequal biaxial tensile strains of 3 slit-film woven geotextiles. The parameters include length-width ratio of pores,
percent open area, and characteristics opening size Oys. The ratios of warp to weft strains are settobe 2 : 1,3 7 1 and4 : 1. The
analytical solutions of pore size parameters corresponding to the biaxial strains are compared with the experimental results. The
results indicate that the percent open area and Oysincrease with the tensile strains. The larger the ratio of warp to weft strain is,
the larger the rate of the curves of pore size parameters is, and the larger the change of length-width ratio of pores. The
analytical results correlate well with the experimental values and the rates of variations, and the pore size parameters change
approximately linearly with biaxial tensile strains. And the calculation of pore size in the analytical solutions depends on the
area of pores, neglecting the variation of the shape of pores.
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Table 1 Properties of woven geotextiles
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g FEPRE g my wp, B gy

T u ol eyl m3 ¢
/mm /(g'm?) /(KN'm ") /(kN'm ") /(kg'm )/mm /mm

WI120 0.25 125.5 20.5 15.5 900 1.9200.089
WI150 0.27 159.4 31.8 21.3 900 2.0600.102
W250 0.58 245.5 54.1 344 900 2.1200.152
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Table 2 Unequal biaxial tensile strains under warp-weft ratio

211 (& ) 31 1% ) 47 1(% )
4% : 2% 3% : 1% 4% 1 1%
8% : 4% 6% : 2% 8% 1 2%
12% : 6% 9% : 3% 12% : 3%
16% : 8% 12% : 4% 16% : 4%
20% : 10% 15% : 5% 20% : 5%

PRI BT A S A LA A U] 1, B K$E 77 2000 N,
W WA 2R T BN ARG A TR, 2. i
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Fig. 2 Sample of biaxial tensile tests
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Fig. 3 Binary images of biaxial strained and unstrained woven
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Fig. 4 Comparison between analytical POA and experimental POA
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Table 3 Linear fitting of POA under biaxial tensile strains
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Fig. 5 Comparison between analytical and experimental pore sizes
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Table 4 Linear fitting of pore size under biaxial tensile strains

W120 24 W150 2% W250 2%
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it R%  Hie K% Hie K%
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