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A Comparative Study on Decision of The In-Plane Permeability
of the Geotextile
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Summary

The in-plane permeabilities for domestic geotextile products are calculated by some theoretical
formulas and compared with them obtained by experiments to examine the suitability of those

formulas.

Th results obtained are as follows:

1. It appears that the diameter of the filament yam is larger and more uniform than that

of the staple fiber according to the microscopic analysis on the geotextile.

2. The in-plane permeability of the geotextile shows that the theoretical values by drag and

channel theory is close to the experimental ones.

3. The porosity of the geotextile is hardly influenced by normal pressure.

4. In the case of the same thickness of the geotextile, the side surface area of the filament

yarn is larger than that of the staple fiber.

5. The capillary height of the geotextile shows that the theoretical values is close to the experime-

ntal ones and thick geotextile is higher than thin geotextile.
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Table-1. Sample geotextiles.

Weight | Thickn

Sample | Chemical Fiber or Manufacturing
No . Remark
name compound yarn technique (g/mm) |ess(mm)
1 K1 P.ET Filament yarn | Spunbond Needlepunching 150 1.2
2 K2 ” s 200 1.7
3 K3 z 4 800 2.4
4 K4 4 4 400 3.4
5 H1 P. P Staple fiber Needlepunching 400 3.0 [P.P 30%
6 H2 P.ET ” 500 4.0 PET70%
7 H3 z s 600 55
8 J1 P. P Staple fiber 2 800 2.0
9 ]2 4 4 400 3.0
10 J3 4 4 500 4.0
11 J4 4 4 600 5.5
12 J5 » > 700 5.0
* Polyprophylene (Specific Weight 0.91)

P.P:
P.E : Polyethylene (Specific Weght 0.94-0.96)
P.E. T : Polyester (Specific Wight 1.38)
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Fig. 1. Model of Laminar Flow.
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Table-2. Physical properties of geotextiles.

s Hg d A n Yo A
Sample . Remark
(g/mm? | (mm) | (m) (Tex) (%) (g/em®) (cm?)
K1 150 1.2 8 0.067 90.9 1.380 54.49 1 Tex=9 Denier
K2 200 1.7 Z % 91.5 Z 72.65 1 Denier=1g/9%km
K3 300 2.4 2 2 90.9 z 108.98 1 Tex=1g/1Km
K4 420 3.4 Z Z 91.4 Z 152.57
H1 400 3.0 15 0.219 | 89.2 1.239 85. 88
H2 500 4.0 2 Z 89.9 v 107.35
H3 600 5.5 % Z 91.2 o 128.82
J1 300 2.0 24 | 0.404 83.5 0.910 55. 46
J2 400 | 3.0 2 2 85.3 2 73.95
J3 500 4.0 o Z 86.3 % 92.44
J4 600 5.5 Z Z 87.9 |~ 110.92
15 700 5.0 Z Z 84.6 2 129.41

* 25 KN/m?3lell ] gkgd.
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