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Capillary barrier using geosynthetics for slope disaster prevention at heavy
rain
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A series of water retention tests were carried out for seven nonwoven
geotextiles in different materials and processes of manufacture. The van Genuchten model was applied
to the water retention curve obtained from the above-mentioned test and published data. Estimation
of the water retention curve using the saturated hydraulic conductivity of nonwoven geotextile was
examined. Main conclusions are as follows. The water retention curves in drainage phase of nonwoven

geotextiles are S-shaped curve just like that of soil materials. And the curves of nonwoven
geotextiles can be estimated by the van Genuchten model. By carrying out only the permeability test
of saturated nonwoven geotextiles, it is suggested that the water retention curve in drainage phase
can be estimated.



()]
S
W S}
%)
3
()]
2
JSA 0560-2009
(2
Wo
JS A 1217 6cm
5
p=4.9
1256kN/m?
1 -1 E
3
c o5 van Genuchten b. 2
7 VG
vG b2
[ \T\
60mm \
(o]
?\; 0.5kPa
P e o
1 o o !
tH— |
(1) -1



A B
1.1x107% m/s 3.4x10° m/s
3 mm 1.7 mm
C D
2.3x10° m/s 1.7x10° m/s
0.75 mm 3.0 mm
E F
1.8x10° m/s 2.8x102 m/s
4 mm 5 mm
G
1.6x107 m/s
3.5 mm
0-0 plm
S = L =+(-a-S 1
e SR
m=1- - )]
S 0 05
0, S
a s
nm n>1
O<m<1 VG a n
VG a AEV
2 )
ks S v2
3)
-1
0.001 g
—95 kPa 24
3
ADVANTEC
020 um 1

60mm

u, = 0 kPa

0.5 kPa

Ah
Uy, = 4h %,

Y = 9.8 kKN/m’

Ah
5 kPa

=]1cm

0.01g

“4)

50cm u, =0.1kPa

1
0.01%

kws

VG
3) 5)

JISA 1218

JIS0931-2009

12

-1
6,=0.5kN/m’
(3)

1)

5 kN/m?

6=21°

47° 172

(2)

6)




& (%)

100

P R
0 500 1000 1

L
500

p (KN/m?)
-2
300} i
600} i
S
< 4001 4
200} -
0 1 1 1 1
0.1 1 10 100 1000
p (kN/mz) (log scale)
-3
-2 p &
&a
p=100kN/m*
£ =50% p=1000kN/m’ 70%
-3 p w
w S=100% w
logp
w=-197 log pt756 3)
o 3)
p=oy
s=0kPa Wy
3)
-4
s &
S=- (ua_ uw) = Uy
7 9)
6
O @ VG
Microsoft
EXCEL
C
1 s=0.1 1kPa

-4 VG
S
VG
AEV 0.2
1 kPa AEV=1 5kPa
-5(a) (b) -4 VG
VG a n
Kys VG a
=1 3
Kys
VG a AEV
2)
AEV AEV =
l/a=1/3 1/1 =033 1 kPa -4
AEV=0.2 1 kPa

VG n Kws

=3
7
H n=11
n=3 7
-5 VG a N Ky
a =a xk,* @
n=>nb ®)
a & b -2
-5(a) 4)
B VG a
Ks -5(b)
VG n K
n=3 7 )
-1 Kus
@ O VG a
n 1 @
-6 s &
@ VG



T T T T T T T
a
5L (@) |
[ )
A
3 | ]
- L ]
[}
A
O B
> o
1L a .
[m]
0 PR | n PRI A | n P
10 107 107 107!
, Kys (/5)
L B | L B | L B
ro(b
10 b -
° A
A B
- < ©)
L @ E A
A F
(D 5 I~ E @ =
> o 37) = ® g A
A ' a©
[u] P
K?
0 n 1 1l n ool 1 i
10 10° 107 107!
s Kys (m/s)
-5 kys VG a n
-2
-4
(5) (6)
a;=11.832 a,=0.3986 b;=5.269
50 T J T
o — A O ——-— H”
A — B A —me '
vG ) " — S o --- »
E
F
G

0l 0 0.2 0.4 0.6 0.8 1
S
-6 VG
(5) VG

n
AEV
“4)

-7
s S

5
[ ® VG )]
1E o 4
= 05F E
= 1
@ ) 1
0.1¢ o| A
005F ® —¢,=0.5kPa E
[ A —,=5.0kPa ]
0.01 — | s | s | s | s | —_—
20 40 60 80 100
S (%)
-7 s S
-3 VG
Oy a n R
0.5 kPa 1.743 2.697 0.6413
5.0 kPa 1.191 4.294 0.8736
10 T T T T E|
s ]
VG ) 1
1+ 4
05 3
2 e ——0,=0.5kPa .°
©? 0.1y A —0,=50kPa A o 4
0.05F 3
[ |w logp ]
s=0kPa * *
001L— 1+ 1 .
0 200 400 600 800
w (%)
-8 S W
So=100% S=0%
(1) VG
Microsoft EXCEL
R
VG
-3
VG
S
S
S=100%
AEV
AEV
6,=0.5kN/m?
AEV=0.57kPa ov=>5.0kN/m*
AEV=0.84kPa
AEV
AEV
10), 11)
-8 s w
-7 S
S VG a n
-3 w=0% s=0kPa
Wo 2) p=6,=0.5
KkN/m? 5.0 kN/m?
w=815% 618%




VG Wy

1) van Genuchten R. Calculating the
Unsaturated Hydraulic Conductivity with a
New Closed-form Analytical Model Res
Rep., 78-WR-08 Princeton Univ., Princeton
1978.

2) van Genuchten M Th. A Closed-form
Equation for Predicting the Hydraulic
Conductivity of Unsaturated Soils  Soil Sci
Am J. Vol44 pp.892~898 1980.

3) Nahlawi, H., Bouazza, A. & Kodikara, J.:
Characterisation of geotextiles water retention
using a modified capillary pressure cell.
Geotextiles and  Geomembranes, 25,
pp-186-193, 2007.

4) Morris, C. E.: Unsaturated Flow in
Nonwoven Geotextiles. SRM International
Symposium, International Society for Rock
Mechanics, p.8 2000.

5) Bouazaa, A., Freund, M. & Nahlawi, H.:
Water retention of nonwoven polyester
geotextiles. Polymer Testing, 25, 1038-1043,
2006.

6)
Vol. 2
pp-49-55 1987
7)
pp.35-45
2004
8)
Vol.9 No.4 pp.591-602 2013
9)
Vol.2
No.4 329-337 2007
10)
pp41-48 1994
11)

pp. 291-302 2000

31 149-154 2016

DOI:10.5030/jcigsjournal.31.149

52
2017.7.12

van Genuchten
51 2016.9.14

(0
KAWAMURA, Takashi

(2
UMEZAKI, Takeo



