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Stability Analysis of Geocell Reinforced Slope During Rainfall
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ABSTRACT

In this study, the increment effect of safety factor according to increasing of horizontal permeability coefficient is analyzed
when geocell is installed on the slope for protection. To evaluate the horizontal permeability and reinforcement effect, the
laboratory tests such horizontal permeability test were conducted. According to the laboratory test results, as the porosity
rate of geocell increases, the coefficient of horizontal permeability is also increased. And also, regardless of the different
types of filled materials, the coefficient of horizontal permeability is improved in a geocell reinforced ground compare with
the non—reinforced ground. Laboratory test results and the rainfall intensity were applied to the numerical modeling of slope
for seepage analysis and stability analysis of slope by using Soilworks, numerical analysis program. As a result of the slope
stability analysis, it is confirmed that the installed geocell on the slope facilitates the drainage of water on the surface of
slope. Hence, the ground water elevation is suppressed. Therefore, the safety factor of the slope is increased by the increasing
of the internal friction angle, apparent cohesion, and coefficient of horizontal permeability by reinforcing the slope with geocell.
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Fig. 1. Schematic diagram of model box for hydraulic transmissivity test
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Table 1. Conditions of hydraulic transmissivity test

Filling material Geocell type

Non-reinforced

Sand

G II'A reinforced
(Jumunjin sand) eocel reinforce

General geocell B reinforced

Non-reinforced

Gravel

Il i
(Maximum diameter 25 mm) Geocell A reinforced

General geocell B reinforced

Non-reinforced

Weathered granite soils Geocell A reinforced

General geocell reinforced
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Fig. 3. Test procedure of hydraulic transmissivity
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Fig. 4. Result of coefficient of horizontal permeability coefficient with filling materials
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Fig. 5. Modeling of seepage analysis for slope
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Table 2. Material properties using slope analysis

Hi!iﬁﬁinmiiﬂ'ﬁw 0.021 10583 < 10°* 0027 0,039

Water content (w,) 0.347 0.347 0,347 0.347

v (kN/m?) 185 21 185 185

Slope Yot RN/m’) 195 2 195 195
module ¢ (kN/m?) 5 . - .
6 () 30 32 40 40

(a) Input of soil properties
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Fig. 7. Modeling of slope and seepage analysis
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(a) Initial water level

(b) Elapsed time 12 hour

(c) Elapsed time 24 hour

Fig. 8. Variation of seepage line with elapsed time on non—reinforced slope (Initial water level-Weathered rock layer)

(a) Initial water level

(b) Elapsed time 12 hour

(c) Elapsed time 24 hour

Fig. 9. Variation of seepage line with elapsed time on non—reinforced slope (Initial water level-middle of embankment)

(a) Initial water level

(b) Elapsed time 12 hour

(c) Elapsed time 24 hour

Fig. 10. Variation of seepage line with elapsed time on geocell—-reinforced slope (Initial water level-Weathered rock layer)
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(a) Initial water level

(b) Elapsed time 12 hour

(c) Elapsed time 24 hour

Fig. 11. Variation of seepage line with elapsed time on geocell-reinforced slope (Initial water level-middle of embankment)

Table 3. Safety factor with elapsed time as variation of permeability coefficient

) General—geocell B Geocell A
ltem Non-reinforced ) )
reinforced reinforced
Horizontal permeability coefficient (cm/sec) 0.021 0.027 0.039
Initial water level 1.3789 1.405 1.405
6 hour 1.357 1.382 1.381
12 hour 1.321 1.345 1.344
Safety factor
18 hour 1.284 1.313 1.312
24 hour 1.241 1,287 1.301
Ground surface 0.667 0.700 0.700
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Fig. 12. Factor of safety for rainfall duration and horizontal

permeability
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