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Stability of Slope Reinforced with Geogrid*

by Yasuo TOYOSAWA** and Satoshi TAMATE**

Abstract; Reinforcement of slope with Goegrid is very effective in improving slope stability. There
are many different kinds of reinforcement materials, among these materials, the Geogrid is be-
coming more popular. In the near future, the Geogrid for reinforcement will come into wider
use, especially in construction works with steep slope. However the failure mechanism of a slope

~reinforced with Geogrid is not well known. The characteristic of the Geogrid used in this report
shows that its strength and rigidity are nearly equal to iron, but its weight is much lighter than
iron. (see Table 3)

The series of dynamic centrifuge model tests were conducted in a 50g (50 times gravity) field.
The horizontal acceleration applied to the model was approxiamtely 20g. Table 4 is the summary
of the test conditions and results. The schematic test model are illustrated in Fig. 3. The model
grounds used in those experiments were composed of Kanto-roam and Toyoura sand.

The purpose of the centrifuge experiments was to investigate the deflection behavior and
dynamic characteristics of slopes reinforced with Geogrid. The responses of these reinforced
slopes and un-reinforced slopes in earthquake simulations wre also measured by accelerometers
and displacement transducers. The displacement of soil and Geogrid were observed by X-ray
photography. (see Fig. 4)

The centrifuge tests support the following results;

(1) Reinforcement with Geogrid improved the stability of slope. It was also effective in
impoving the stability even during an earthquake.

(2) Geogrid in the ground could have the effect of interlocking the soil and sands around it,
then it sustained the strain of the soil small. So the modules of shear rigidity at reinforced area
became higher than the other area.

(3) As a result of the earthquake simulation, un-reinforced slopes collapsed during shaking,
with the response of acceleration increased at upper part of embankment slope. On the other
hand, the reindorced slopes with Geogrid didn’t collapse. As the consequence of these data, it is
implied that Geogrid can reduce the decline of shear rigidity due to the increase of strain of soil
by cyclic shear stress.

Keywords; Centrifuge, Model Test, Slope Stability, Reinforcement, Geogrid, Earthquake Simulation

*1991 £ 11 B 14 A % 36 MEHTHEL RV 2 7 A T—HRE
** 4 KRB ZE Construction Safety Research Division



FERE WA S®RSE RIIS-RR-91

— 60—
Table 1 Physical properties of soil
HHOmER
A WRIERRS | BAUERRSE | 8MHER | b E
(%) (%) (%)
BRD — A 85.5 59.5 26.0 2.73
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+ 41.2 38.0 3.2 2.70

BEo—2s
Table 2 Strength parameter of soil
BEER
*EN Cy EAWEDA ¢y
(kgf/cm?) (%)
0.093 25.5
Table 3 . Mechanical properties of Geogrid
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Calculated failure lines and locations of Geogrid
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Table 4 Summary of test conditions and results
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Displacement vector and shape of failure after shaking
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