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Proposal of banking stable analysis method considering the osmotic force

of the geocomposite-reinforced earth fill

by

Yoshihiko TANABASHI*, Yujing JIANG *, Hiromasa NAGASHIMA **
Keiichi TAKAHARA***, Fumihisa TSUTSUI**** and Tsutomu SHINOHARA ****

Constructions of the steep gradient banking by using cohesive soil, which is high water content and volcanic, are

becoming possible by adopting the earth reinforcement method. And, geocomposites have also been developed with the

stratified structure by the nonwoven fabric and the woven fabric of high rigid ness and high intensity so as to have both

drainage and reinforcement functions. However, the mechanism of drainage and reinforcement function has not been

clearly examined yet, especially from the separated points. Furthermore, osmotic force that has influence effects on

strength degradation and seepage face due to the increasing of saturation is not considered in the previous slope stability

calculations. In this study, a new banking stability analytical technique is presented based on the division method con-

sidering strength decrease of the soil with seepage face. The drainage and reinforcement functions are also investigated

by carrying out the experiment of geocomposites reinforcing viscid soil banking.
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Fig.4 Analysis model.

Table.1 Input parameter.

The saturation-unsaturated flow analysis

Kanto loam
Saturated hydraulic conductivity k.« (m/s) 1.0X1077
Volume water content 8 (%) 69.90
Specific storage coefficient S, 1.0X10°°
Geocomposite

Coefficient of permeability (horizontal) k* (m/s) |1.0X107*

(vertical) k* (m/s) [ 9.0X10°°

— 30 minute later
— 60 minute later

Fig.5 Transform of seepage line.
(unreinfoced)

Transform seepage line
in geocomposite

5 minute later

10 minute later
20 minute later
30 minute later
60 minute later

[T

Fig.6 Transform of seepage line.
(reinforced)

Fig.7 Calculation of seepage pressure.
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(c) 30 minute later

Fig.8 Seepage line and seepage pressure.
(unreinforced)
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(c) 30 minute later

Fig.9 Seepage line and seepage pressure.
(reinforced)
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Table.2 The parameters for the proposed
division method.

o (/) 1.2796
s (17 1) 0.4456
psa (t/ 1) 1.4456

Wet density

Water immersion density

Saturation density

Initial cohesion ¢’ (kPa) 43.90
Cohesion in the saturation ca' (kPa) 10.98
Angle of shearing resistance ¢ ) 16.28
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Table.3 Calculation comparisons of each division method.

Proposal division method

@ lowerin of the adhesive power with the | @ (D+Seepage pressure
saturation rise is considered is considered

F:=3.26>1.00 F.=1.05>1.00 Fi=0.95<1.00
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