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Study on performance of woven/non-woven composite geotextiles for

sediment dewatering
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Abstract; To solve the problem of low dewatering efficiency of high water content sediment, a
woven/non-woven composite structure suitable for sediment (lewatering ge()textﬂe tubes was
designed. With 0. 22 tex hydrophobic polyolefin fiber ( ES fiber) layer as the hydrophobic layer and
polypropylene plain woven fabric as the reinforced middle layer, the pore size/wetted double
gradient geotextiles with a fluffy hydrophobic layer and a tight hydrophilic layer were prepared by
needling with 0. 20 tex hydrophilic ES fiber layer, 0. 12 tex viscose fiber layer and 0. 09 tex viscose
fiber layer, respectively. The pore size distribution, mechanical properties and sediment dewatering
performance of three composite geotextile samples were tested. The results showed that the
longitudinal fracture strength of the three composite geotextile samples was 968.1, 953.1 and

939. 6 N, the transverse fracture strength was 802. 5,868. 0 and 853. 8 N, and the bursting strength
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was more than 2 000 N, which indicated that the mechanical properties of the samples were good. In
the pressure filtration test, the solid content of the filter cakes of the three composite geotextile
samples exceeded 75%. Among them, the composite geotextile prepared with 0. 09 tex viscose fiber

layer as hydrophilic layer had the best sediment dewatering performance due to its smallest pore size,

the highest initial flow rate and the smallest permeability of sediment particles.

Keywords: composite geotextile;

sediment management
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Fig. 1 Schematic illustration and SEM image of composite geotextile
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Fig. 2 Diagrams of pressure filtration test device
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Fig.3 Surface SEM images and diameter distribution pictures of four types of single fiber layer samples
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Fig. 4 SEM images of cross section of composite geotextile samples
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Fig. 5 Pore size distribution of single fiber layers and composite geotextile samples
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Fig. 6 Tensile fracture curves of three composite geotextile samples,woven layer and nonwoven layer

IR REIIR, 3 MG 4 T A 1 A T 5
IS RN 7 B, T RUA HY 3 Flislee i T

R8T 2 000 N, Bk 2 359 N,
3000

2500}

2000} - -—- - --
glsoo-
E 1000}t

500F | —

140k 24 B 3R
B7 3FEAHLIHXEGTRERZRA

Fig.7 Bursting strength of three composite geotextile samples
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Fig. 8 Flow rate, permeability of sediment particles and filter cake solid content of three composite geotextiles and

commercially available geotextile tube
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