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ABSTRACT: Geohazards are widespread phenomena that are related to geological and environmental conditions and involve longterm or short term geological processes. Various kinds of common geohazards are landslides, debris flow, mud flow, earthquakes,
tsunami etc. One of the major Geohazards that is very common in hilly areas of infrastructure is Soil Erosion. Erosion is the carrying
away or displacement of solids which can be sediment, soil, rock and other particles, usually by the agents such as, wind, water, or ice
by downward or down-slope movement in response to gravity. Erosion Control is the process of restraining the initial movement of
soil particles by the triggering agents like wind, ice and water. The applicability of erosion control measures vary according to the
classification of site as urban, cultivated and pasture land.
This paper presents a briefing on causes of erosion and various eco friendly measures to control erosion. Soil bioengineering
technology integrates sound engineering practices with ecological principles to produce living, functioning systems for, erosion and
flood control, habitat enhancement and slope stabilization. The paper overviews the roles of natural geotextile and geomat that can be
used where vegetation is considered to be the long term answer to slope protection and erosion control. Various bioengineering
materials like Erosion Control Blankets, Vegetated Gabions, Live stakes, Bamboo reinforcement, Brush Layering, etc may find a
wide range of usage in civil engineering applications.
The growth of erosion control products complements the increasing focus on reducing surface water run-off, controlling sediment
release and eliminating soil loses from sites. A number of case references are being discussed in this paper wherein eco friendly
solutions are adopted, to control erosion, giving due respect to environmental integration, needed globally.
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1 INTRODUCTION
In Geological terms, a geohazard can be defined as a state that
has the potential to develop further into a situation leading to
damage or uncontrolled risk. This definition implies that
geohazards are widespread phenomena that are related to
geological and environmental conditions and involve long-term
or short-term geological processes. With urbanization and
growth in infrastructure, it is observed that environment is
frequently subjected to geohazards or similar kinds of risks.
Some of the common geohazards are landslides, debris flow,
mud flow, earthquakes, tsunami etc. Although man cannot
control nature but there is trivial necessity to curb such hazards
to minimize the loss to men and materials, finance and
environment. Erosion is one such common world-wide Geo
Hazard and needs to be controlled.
2.0
Erosion and Bio Engineering Techniques to
Control Erosion
Erosion is a phenomenon, which occurs naturally but due to
recent developments it majorly occurs due to over use of land by
humans. This could be overcutting of land, unmanaged
construction activity, over grazing, deforestation etc. Soil
erosion is one the major hazard in mountainous areas which
results in heavy loss of precious land. This loss may extend to
men and materials.

Fig 1: Different Kinds of Geohazard
This paper attempts to highlight the application of nature’s own
products to control the effect of erosion. Soil bioengineering is
an excellent tool for stabilizing areas of soil instability. Soil Bio
engineering technology integrates sound engineering practices
with ecological principles. It uses living plant material in
combination with non-living, structural elements and
manufactured products. The practice brings together biological,
ecological, and engineering concepts to produce living,

functioning systems for erosion and flood control, habitat, and
aesthetic enhancement, and water quality improvement.
Some of the bioengineering techniques that have been discussed
here are Brush Layering, Coir mats and Netting, Green
Terramesh, and Gabions etc.

Brush layering: Live cut branches layered between successive
lifts of soil to construct a reinforced slope surface.
3.2. b
Coir Mats and Netting: Coir mats and netting are dense,
biodegradable fabrics made of coconut husk fiber (coir). They
are used to trap sediment, protect stream banks and wetland
shores from erosion, and to provide a stable substrate for plant
establishment. Coir mat is a kind of natural Erosion Control
Blanket

Fig 2: Typical Soil Erosion in Hilly area
3.0

Soil Bio Engineering

Soil bioengineering integrates living plants, structural and
manufactured materials together in mutually reinforcing
complimentary roles. The structural components initially protect
the site mechanically and develop a stable, healthy environment
for the plants to establish. This technology is useful in the
protection, stabilization, mitigation, and reclamation of slopes,
streams, rivers, wetlands etc.
3.1
General
considerations:

design

and

onsite

Fig 3: Coir Mat

installation

Soil bioengineering is useful on sensitive or steep stable sites
where the use of machinery is not feasible. Soil bioengineering
practices are most successful where the medium has sufficient
fines, nutrients, sunlight, and moisture to support plant growth.
The combination of a mechanical structure and vegetation can be
a good solution for even challenging environments. It is highly
recommended to consult specific practitioners for specialized
areas such as biological, geotechnical and hydraulic assessment.
Also, consult a local plant specialist when selecting the
appropriate vegetation for the project.

Fig 4: Installation of Coir Mat

Soil bioengineering systems are normally installed during the
dormant season, usually monsoon or winter. Constraints on
planting times and/or availability of suitable plant materials may
limit the usefulness of certain methods. Pre-planning typically
avoids this problem. When using vegetation with a mechanical
structure the vegetation is typically incorporated during the
conventional installation, but in some cases may be added later.
Select plant materials that are adaptive to the site conditions.
Local species are readily available and well suited to the climate,
soil condition, and available moisture; therefore they make good
candidates.
3.2
3.2. a

Some of the Soil Bioengineering Techniques:
Fig 5: Coir Netting

3.2.d
Green Terramesh: A slope retaining system made of double
twist steel wire mesh and reinforced with a welded wire panel.
The facia panel of the system can be inclined at 45, 60 or 70
degree angle from the horizontal. A coconut husk fiber blanket
on the front face helps the vegetation to become established and
confines the soil. Live stakes can be inserted in the facia. It
involves planting or inserting of live, vegetative, woody cuttings
into the facia in a manner that allows the live stake to take root
and grow.

Fig 6: Typical case with coir netting
3.2. c
Gabion: Gabions structures are made from pre assembled units
that are rectangular cages made of hexagonal double-twist wire
mesh filled with appropriately sizes cobbles or quarry stones to
form monolithic, flexible structures. Gabions are free draining
elements.
Live cut branches or rooted plants can be installed between the
rows of gabion baskets. Gabion retaining structures are used to
stabilize slopes and for erosion control. Gabion Structures can
integrate with the surrounding environment, permitting the
preservation or mitigation of natural environment.
Fig 9: Sketch of Green Terramesh

Fig 7: View of a Typical Gabion Box
Fig 10: Soil reinforcement blended with environment

Fig 8: Vegetated Gabion wall

4.0
Case References
Erosion Control blankets like Coir mats have been successfully
used for slope protection at many places worldwide. Coir mats
have also been used to protect high overburden dumps of fly ash
and it has been possible to establish vegetation over the dump.
An interesting case study where the effectiveness of Gabions and
Coirmat has been successfully implemented is the stabilisation
of overburden dumps at coal mines of Singrauli.
A huge dump of 120m high could be stabilized by combination
of Gabion walls and Coir mats on slopes. Ofcourse an in-depth
study of strata along with stability analysis combined with
quality work at site, all in collection has contributed to the
success of the project.
Erosion Control blankets in combination with mulching has been
adopted extensively over the stable cutting slopes along Konkan

Railway route. Gabion toe walls are also successfully
implemented on this route; this has proved effective as well as
economical solution. Green Terramesh system is a widely known
and accepted system in abroad. Where there are extensive high
slope cuttings and critical conditions exist like heavy rains and
high seismicity, slope reinforcement with Green Terramesh
system has proved technically superior and cost effective.

5.0
CONCLUSIONS:
For centuries, wood and living plants were the only material for
hill and slope stabilization works. With advancing technology,
this age old concept has been further refined and some
innovative techniques are being adopted. In the wake of
alarming situation of Global warming, it is highly encouraged to
adopt ecofriendly solutions and promote the growth of nature.
Soil
bioengineering
practices
are
appropriate
for
environmentally and aesthetically sensitive areas. But the
problem needs to be properly analyzed and the technically best
possible solution needs to be adopted without any compromise to
safety of the structure and surroundings. In order to get complete
advantage of the environmental friendly solution, it is best to
select the plants with the help of a horticulturist after studying
the area, its climatic conditions, humidity range, soil type, annual
rainfall and other relevant criteria.
6.0
1.
,
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