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Geosynthetics include a variety of synthetic polymer materials that are specially fabricated
to be used in geotechnical, geoenvironmental, hydraulic and transportation engineering
applications. It is convenient to identify the primary function of a geosynthetic as being
one of: separation, filtration, drainage, reinforcement, fluid/gas containment, or erosion
control. In some cases the geosynthetic may serve dual functions.
Separation: The geosynthetic acts to separate two layers
of soil that have different particle size distributions. For
example, geotextiles are used to prevent road base
materials from penetrating into soft underlying soft
subgrade soils, thus maintaining design thickness and
roadway integrity. Separators also help to prevent finegrained subgrade soils from being pumped into permeable
granular road bases.
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Filtration: The geosynthetic acts similar to a sand filter
by allowing water to move through the soil while
retaining all upstream soil particles. For example,
geotextiles are used to prevent soils from migrating into
drainage aggregate or pipes while maintaining flow
through the system. Geotextiles are also used below rip
rap and other armour materials in coastal and river bank
protection systems to prevent soil erosion.
Drainage: The geosynthetic acts as a drain to carry fluid
flows through less permeable soils. For example,
geotextiles are used to dissipate pore water pressures at
the base of roadway embankments. For higher flows,
geocomposite drains have been developed. These
materials have been used as pavement edge drains, slope
interceptor drains, and abutment and retaining wall drains.
Prefabricated vertical drains (PVDs) have been used to
accelerate consolidation of soft cohesive foundation soils
below embankments and preload fills.
Reinforcement: The geosynthetic acts as a reinforcement
element within a soil mass or in combination with the soil
to produce a composite that has improved strength and
deformation properties over the unreinforced soil. For
example, geotextiles and geogrids are used to add tensile
strength to a soil mass in order to create vertical or nearvertical changes in grade (reinforced soil walls).
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Reinforcement enables embankments to be constructed
over very soft foundations and to build embankment side
slopes at steeper angles than would be possible with
unreinforced soil. Geosynthetics (usually geogrids) have
also been used to bridge over voids that may develop
below load bearing granular layers (roads and railways) or
below cover systems in landfill applications.
Fluid/Gas (barrier) containment: The geosynthetic acts
as a relatively impermeable barrier to fluids or gases. For
example, geomembranes, thin film geotextile composites,
geosynthetic clay liners (GCLs) and field-coated
geotextiles are used as fluid barriers to impede flow of
liquid or gas. This function is also used in asphalt
pavement overlays, encapsulation of swelling soils and
waste containment.
Erosion control: The geosynthetic acts to reduce soil
erosion caused by rainfall impact and surface water
runoff. For example, temporary geosynthetic blankets and
permanent lightweight geosynthetic mats are placed over
the otherwise exposed soil surface on slopes. Geotextile
silt fences are used to remove suspended particles from
sediment-laden runoff water. Some erosion control mats
are manufactured using biodegradable wood fibres.
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Geotextiles are also used in other applications. For example, they are used for asphalt
pavement reinforcement and as cushion layers to prevent puncture of geomembranes (by
reducing point contact stresses) from stones in the adjacent soil, waste or drainage
aggregate during installation and while in service. Geotextiles have been used as daily
covers to prevent dispersal of loose waste by wind or birds at the working surface of
municipal solid waste landfills. Geotextiles have also been used for flexible concrete
formworks and for sandbags. Cylindrical geotubes are manufactured from double layers of
geotextiles that are filled with hydraulic fill to create shoreline embankments or to dewater
sludge.
(*) Reproduction of drawings for this leaflet authorized by Ennio M. Palmeira/University of Brasilia.

About the IGS
The International Geosynthetics Society (IGS) is a non-profit organization dedicated to the
scientific and engineering development of geotextiles, geomembranes, related products and
associated technologies. The IGS promotes the dissemination of technical information on
geosynthetics through a newsletter (IGS News) and though its two official journals (Geosynthetics
International - www.geosynthetics-international.com and Geotextiles and Geomembranes www.elsevier.com/locate/geotexmem). Additional information on the IGS and its activities can be
obtained at www.geosyntheticssociety.org or contacting the IGS Secretariat at IGSsec@aol.com
Disclaimer: The information presented in this document has been reviewed by the Education Committee of
the International Geosynthetics Society and is believed to fairly represent the current state of practice.
However, the International Geosynthetics Society does not accept any liability arising in any way from use
of the information presented. Reproduction of this material is permitted if the source is clearly stated.

