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Abstract

In order to provide fundamental data for the design of geotextile drains, the in-plane
permeability coefficients were determined by tests and permeable characteristics were
investigated, mainly on domestic nonwoven and composite getextile products used for
drainage purpose. The results obtained are as follows.

The thickness, the in-plane permeability coefficient and the transmissivity with the in-
crease of compressive stress are found to be remarkably decreased when the compressive
stress is less than about 10KN/m2. The in-plane permeability of filament nonwovens are
found to be lower than that of composites or staple-fiber nonwovens, and the compress-
ibility of the geotextile shows to be larger for the polyester nonwovens than for the
polypropylene nonwovens. The relation of compressive stress, ¢ and compressibility, Cr is
expressed as Cr=13.37 In ¢+23.28 and that of compressibility on the basis of 2KN/m?2,
Cr” and decrease ratio of in-plane permeability coefficient is followed Pr=1.25Cr’
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Fig. 1 Uniform flow of water in the plane of a
geotextile.
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Table 1.General specification of geotextile smples
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pw B2 Yx(g/cm?)
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3. 1. Geotextile A| &

Geotextile A|8& w802 A3 7o
2 A== geotextile FollA FA, F3F,
A (polymer), 224 (element), ¥ A 234} 5
& 235 JEAQ 165 At AH83}
gov] Y% AE 2] geotextiled 6F 02 T

No. Sample name Polymer Element Type Bonding method
1 E/F-1 PES. Filaments Nonwoven | Spunbonded
2 E/F-2 Needlepunching
(a)
3 E/F-3
4 E/F—4
5 (b)| P/F-1 PP. Filaments Nonwoven | Thermal bonding
6 E/S-1 PES. Staple fibers Nonwoven | Needlepunching
7 E/S-2
(c)
8 E/S-3
9 E/S—4
10 P/s—1 PP. Staple fibers Nonwoven | Needlepunching
11 {(d)| P/S-2
12 P/S-3
13 (e) EP/S-1 PES.+PP. Staple fibers Nonwoven | Needlepunching
14 EP/S-2
15 PP/C—1 | PES.//PP. | Staple fibers Composite | Needlepunching
0 / /Slit film yarn / / Plain woven
16 PP/C—-2 | PES.+PP. Staple fibers Composite | Needlepunching
/ /PP. / / Multifilament yarn / /Net(Nassen)

% Sample name is different form the model number of a geotextile product.

PES. : Polyester
PP. : Polypropylene
// : Composition
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Table 2. Physical properties of geotextile samples
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Thickness Coeff. of
- . Tension | Tension | Tearing
Sample Without Under Weight Normal ..
No. . ) . elasticity | strength | strength
name loading |2KN/m (g/m?) Permeability (%) (kg/in) (kg)
(mm) (mm) (a=1~9, cm/sec)
1 E/F-1 2.2 1.6 200.8 ax10-1! 70—100 51 15
2 (a) E/F-2 23 1.7 2579 ax10-1t 70—100 70 16
3 E/F-3 3.0 19 308.3 ax10-1 70—100 90 18
4 E/F—4 3.5 24 398.2 ax 1071 70—100 127 23
5 [(b)| P/F-1 2.5 1.8 314.7 ax 101! 80 102 150
6 E/S—-1 3.5 1.8 203.5 ax10-1 80—130 20
7 (0) E/S-2 4.5 3.9 575.1 ax10-1 80—130 130
8 E/S-3 4.7 34 567.6 ax10-1 80—140 85
9 E/S—4 5.8 4.0 3574 ax10-1 < 60 160
10 P/S-1 4.4 3.3 486.0 ax 101! 80—130 < 105
11 |[(d) | P/S-2 4.4 3.0 515.5 ax10-1 50—130 < 125 < 20
12 P/S-3 5.3 3.9 740.2 ax10-1 50—130 < 175 < 28
13 (e) EP/S-1 5.8 3.6 373.8 ax10-1 < 80 < 180
14 EP/S-2 84 5.9 636.7 ax10-? < 60 < 230
15 f) PP/C—1 5.4 34 649.3 ax10-1 < 50 210
16 PP/C-2 6.4 3.8 593.3 ax10-1 < 60 < 200

% Date above on the thickness and the weight were test results by author but those of the remain-

der by manufacturing company.
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Fig. 2 Layout of the experimental equipment for
the in-plane permeability test.
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Fig. 3 Relationship between compressive stress and thickness of the geotextiles.
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