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Assessments of Hydraulic Properties of Geotextiles with Fiber
Composition Factors

32 Jeon, Han—Yong
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Abstract

The effects of fiber composition factors of 14 geotextiles which are thickness, porosity, fiber length and
diameter etc. on the transmissivity were examined and in-plane permeability of geotextiles under thickness
change, transmissivity, confined load were analyzed by the constitutive equations. And the effects of laminar
structure on the permittivity of laminar geotextile composites which were manufactured with fiber packing
densities were assessed. Transmissivities were increased with thickness of geotextiles and in-plane permeability
coefficients were increased with porosity and fiber diameter. The effects of porosity were decreased with normal
stress and slightly increased with fiber length. Transmissivities were increased with fiber diameter and showed
same tendensy for the same fiber length. Permittivities of laminar geotextile composites were influenced by
the waterhead loss in the inner interface and the connection shape of these composites to water path was
interpreted as bell mouth type or soft flux pipe type.
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Table 2. Characteristics of specimens for manufacturi
laminar geotextile composites

Gootoile | Dpe of |yt | Thicaes
Composite
A Staple fiber 510 414
B " 240 1.88
C " 390 2.86
D " 535 3.96
E Slit film yarn 700 1.15
F " 220 0.68

Table 3. Specifications of laminar geotextile composites

Geotextile _ _ _ _ _ _
Composite A-B|A-C|A-E |A-F|A-D |D-C

Thickness
(mm) 6.02|7.00|5.29 |14.82| 8.10 |6.82

Weight

(g/m?) 750 | 800 |1,210| 730 {1,050 830

:
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(b)

Fig. 1. Schemetic diagrams of (a) laminar geotextile composites, (b) structural model of tube with different

fiberpacking densities

Table 1. Specifications of nonwoven geotextiles for drainage

Nonwoven Geotextile | Fiber Type Weight (g/m?®) | Thickness (imm) Fiber (I?lf])meter (ali’[ogro?;);)
F1 Filament Yarn 220 1.99 25.0 0.919
F2 i 420 4.22 25.1 0.924
S Staple Fiber 155 1.51 15.9 0.888
S2 " 200 1.92 23.7 0.924
S3 i 300 3.08 20.5 0.894
S4 i 305 3.07 15.9 0.891
S5 i 450 4.61 15.9 0.893
S6 i 460 4.21 23.7 0.921
S7 i 510 4.36 45.0 0.870
S8 i 530 4.55 42.2 0.872
S9 i 625 4.55 48.2 0.850
S10 i 720 4.96 28.1 0.840
S i 1060 6.48 31.7 0.919
S12 i 1180 7.02 31.7 0.815
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Fig. 2. Photographs of (a) radial—

B
—
XN
to
1
[
o
e
-4
oX
ro
>
1o
of
o2

4.1.1 579 43

A 8)ee] Tk AR A oA

Aol #H Fa3gk QIAfoltt. Fig. 32 7459
A8 Al Al o7 YEaA] FAE A QE e

1o 4

TRFAT

H3LE LERd Zloft)

10 ox

e

of7)14 A @ El=ELd ] FA7} 2~ 30 & St

ARt e Apoli= glom, T ol 7
AR S\ F R
o=} Azt

Fig. 404 95k 54
AV ST A o

HWE AT

AEFEE PAE A9 Hsul

(b)

57 24Xl 2gt XIQEAEILS| =2|8td S4 HIt

+

veh7] whi
132 #] 9 gl 2Elel o

78, webA 4
S 1Hst

flow type transmissivity test apparatus and (b) permittivity test apparatus for geotextiles

51



1.4

——S1-1.5Imm
1.2 b ——S4 -3.07mm
—A—S5-4.61lmm

In-plane permeability coefficient
(107% cm/sec)

0 0.5 1 1.5 2

Compressive stress (kgf/cm?)

Fig. 3. In—plane permeability coefficient vs. applied
normal stress with thickness of geotextiles
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Fig. 4. Transmissivity vs. applied normal stress with
thickness of geotextiles
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Fig. 6. In—plane permeability coefficient vs. applied
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Fig. 7. In—plane permeability coefficient vs. applied
normal stress with fiber diameter
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Table 4. Permeability coefficient and permittivity of laminar geotextile composites

Laminar Permeability Coefficient(cm/sec) Permittivity (sec™)
gf@fggﬁ Eg?g LLC;\;VS: Composites Ea(7) Ldggsrr I_Lz\;/veerr Composites Ea(8)
A-B 4951 | 2.364 3.576 3.757 1.173 | 1.258 0.578 0.607
A-C 4441 | 2125 2.828 3.039 1.086 | 0.743 0.411 0.441
A-E 4.914 | 0.023 0.096 0.105 1.193 | 0.020 0.018 0.020
E-A 0.023 | 4.914 0.091 0.106 0.020 | 1.193 0.017 0.020
A-F 5.033 | 0.029 0.185 0.199 1.193 | 0.042 0.038 0.041
D—-A 3.487 | 3.956 3.513 3.712 0.881 | 0.956 0.434 0.458
D-C 4.427 | 2.042 2.812 2.972 1.118 | 0.714 0.412 0.436
C-D 2.042 | 4.427 2.860 2.972 0.714 | 1.118 0.419 0.436
Table 5. Loss rate of hydraulic pressure of laminar geotextile composites
Laminar Permittivity (sec™) Loss Rate of
Geotextile Hydraulic
Composite Upper Layer Lower Layer Composite Pressure(f;)
A-B 1.173 1.258 0.578 0.095
A-C 1.086 0.743 0.411 0.111
A-E 1.193 0.020 0.018 0.087
E-A 0.020 1.193 0.017 0.144
A-F 1.193 0.042 0.038 0.066
D-A 0.881 0.956 0.434 0.105
D-C 1.118 0.714 0.412 0.085
C-D 0.714 1.118 0.419 0.091
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