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This research presents using natural fibers to fabricate as soil reinforcement materials.
Natural fibers such as kenaf or water hyacinth are much more available in Thailand which is
renewable and can be fabricate to enhance their engineering properties. It can be used as
reinforcement to increase stability of slope on hilly area or as erosion protection on rainy area
also. This kind of earth structures can be constructed by localized people in remote area, big
construction equipment is no need and definitely ecology design more on environmental friendly.
From tensile strength test results, long fibers group (kenaf) has high tensile strength of 22 kN/m
(plain pattern in machine direction) while short fibers group (water hyacinth) has low tensile
strength of 11 kN/m (plain pattern in machine direction). The natural fiber used for this study was
roselle or Thai Kenaf which was made into geogrid with opening size of 4 mm was investigated.
Locally available silty sand was used for compacted backfill material. Large scale pullout and
direct shear tests were performed in order to investigate interaction mechanism of kenaf geogrid
and compacted sand. Numerical simulation was studied in terms of its reinforcement mechanism
on plane strain mode. From the results of sensitivity analyses, the interaction coefficient and axial
stiffness of the geogrid were found to be important parameters affecting the efficiency of geogrid.
The interaction coefficient Riqer is 0.9 for pullout mechanism and 0.6 for direct shear mechanism.
The full scale test embankment was constructed with subsurface and embankment
instrumentation for study the behavior of Kenaf LLGs reinforced embankment on soft ground
area. This test embankment was constructed on soft Bangkok clay to introduce this reinforced
embankment to alleviate subsidence problem. The embankment is 4 meters height reinforced

with Kenaf LLGs in 0.50 vertical spacing. In order to monitoring the behavior of embankment,



settlement plate was installed at surface, 3 meters and 6 meters depth. Excess pore water
pressure was recorded by piezometer at 3 meters and 6 meters depth. Wire extensometer was
attached to the reinforcement to check movement of Kenaf LLGs. The observation was monitor
from first layer of embankment until 250 days after. The maximum settlement at surface point is
279 mm while the highest excess pore pressure occurs at 3 meters depth is 37 kPa. Kenaf LLGs
was move constantly not more than 100 mm. Afterward the behavior of full scale test
embankment was simulated by numerical method using finite element technic. The proposed soil
parameters and model can be captured well the field behavior. Settlement of foundation soil,
excess pore water pressure, stress of reinforcement and lateral wall movement predicted by
numerical method mostly agree with field measurement.

Finally, Kenaf grid can be used as soil reinforcement materials to increase stability of
earth slope since it has high tensile strength. Water hyacinth grid can be used as erosion
protection on side slope according to its low tensile strength. Natural fibers can be modified into
woven geogrid and used in geotechnical engineering applications and generally classified as
Limited Life Geosynthetics (LLGs). The recommended parameters for these reinforced systems
have been introduced to use as sustainable geosynthetics. Furthermore, Kenaf geogrid which is

LLGs concept can be widely promoted for natural fiber application in many countries.
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