
 
 
 
 
 
 
 
 
 
 
INTRODUCTION : 

 
Most of the construction projects on slopes demand site-
specific protective measures for its stability. There are 
number of techniques now in use to stabilize an unstable 
slope. A few examples are-- bench terracing, gabion wall, 
masonry revetment walls etc. Denuded slopes especially 
with an angle higher than the angle of internal friction, are 
more vulnerable to erosion. Bio-engineering technique is 
now being preferred to mitigate erosional problems. Use of 
Jute Geotextiles (JGT) aided by appropriate vegetative 
cover has been found to be effective in such cases. JGT, 
geotextiles made of natural jute yarns, helps reduce the 
velocity of overland flow and entrapping the dissociated 
soil particles while fostering growth of vegetation 
concurrently 
 
Jute possesses certain unique inherent features. Besides 
being eco-concordant, it can absorb water to about five 
times its dry weight, can attenuate extremes of temperature 
and create a congenial micro-climate conducive to growth 
of vegetation. Jute Geotextiles are also the most drapable 
among all types of geotextiles—both natural and man-
made (Thomson and Ingold 1986). The cover provided by 
JGT in the initial period also prevents significantly rain-
splash detachment. By the time JGT starts bio-degrading 
vegetation sprouts to take over its functions. This bio-
engineering approach is now being advocated even in 
developed countries that are concerned about 
environmental degradation. JGT with open weave 
construction is usually used for slope protection. Success 
stories have been reported in all its previous applications.  
 
In this paper a few recent case studies in India are  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
presented highlighting the problems and the remedial 
concept with JGT for slope protection.. 
 
BIO-ENGINEERING APPROACH : 

 
Among many other methods in practice for soil erosion 
control and slope stabilization, bio-engineering approach is 
one of the best choices. Bio-engineering is the utilization of 
vegetation, may be alone or in combination with 
geotechnical structures, for protection of slopes by 
reducing and controlling factors that cause instability. The 
approach envisages minimum artificial intervention and 
maximum natural protection. 
 
EFFECT OF VEGETATION 

 
The kinetic energy of rain drops causes top soil particles to 
disintegrate under favourable conditions. Erodibility of the 
soil and the impact of rain drops are the determinants in the 
process. Dislodged soil particles flow down the slope with 
the overland flow, eroding and destabilizing the soil-body. 
The 3-D structure of open weave JGT helps in entrapping 
the detached soil particles within its apertures, besides 
reducing the velocity of the overland flow successively as 
the flow travels downward along the slope. These functions 
are taken over by vegetation that thrives on bio-degradation 
of the JGT.  
 
The effects of plants are several, such as interception (rain 
drops strike the leaves first before striking the ground soil), 
storage (leaves and stems hold water for some time before 
it eventually reaches the ground),infiltration (stems and 
shoots roughen and loosen the ground, enabling water to 
infiltrate more easily) etc. The mechanical function of plant 
is to reinforce the slope by binding the loose soil with its 
root network.   
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ROLE OF JUTE GEOTEXTILES  
 
Open weave JGT, a three-dimensional fabric, when laid on 
the slope surface initially gives protection against soil 
disintegration due to rain splash. Weft yarns of the JGT 
lying across the direction of flow act as mini check dams 
and reduce the velocity of flow. Besides reducing the 
velocity of overland flow, the apertures of the fabric entrap 
the disintegrated soil particles that start carried away with 
it. Additionally hygroscopic nature of jute yarns in the JGT 
cause them to swell by around 20% when wet.  This is an 
additional advantage both in respect of velocity reduction 
and particle entrapment. The moisture in JGT creates a 
congenial climate conducive to growth of vegetation. 
Within one or two months vegetation starts sprouting. 
Ultimately after about one year JGT coalesces with the soil 
on bio-degradation, adding nutrients to the soil at micro-
levels. 

 
It is interesting to note that JGT and vegetation act in 
tandem. In the initial phase, JGT’s role is dominant. With 
the passage of time JGT starts losing its features on way to 
degradation while vegetation starts coming up shouldering, 
as it were, the burdens of JGT gradually. The choice of 
vegetation is therefore is very important. Vegetation with 
deep roots that thrives in particular climate is to be selected 
in consultation with botanists/agronomists. 

 
COMPOSITION & SOME PHYSICAL FEATURES OF 
JUTE 

 
Jute is a natural ligno-cellulosic bast fibre (Table-I) 
enriched in cellulose that facilitates absorption and 
retention of water. Some of its physical properties are 
shown in Table –II for reference. Being textile grade fibre, 
it can be mechanically spun into desired quality yarn for 
manufacturing site-specific geotextile to control soil 
erosion. Varieties of open mesh woven JGT have been 
developed. Technical specifications of some of these 
products are shown in Table – III. Cost-wise JGT is the 
cheapest among all other geotextiles available in the 
market for such uses. 

 
 
FIELD APPLICATIONS OF JUTE GEOTEXTILE 

 
i ) Sonarpur slide zone at Meghalaya 

 
Location: 
The slide zone is located on NH 44 (Shillong to Agartala) 
at 142 km passing through Jayantia Hills in Meghalaya. 
The highway abuts hill slope on one side and the river 
Lubha at the toe of the down hill slope on the other. A 

massive land slide occurred in the monsoon blocking the 
highway up to a length of 200 meters. 

 
Cause of Land Slide: 
The slope is geologically unstable comprising clay mixed 
up with disintegrated stones and grits.  There are well 
defined seepage points on the slope, which saturate the 
overburden gradually after onset of the rain.  The seepage 
water liquefy the clayey portion of the overburden and the 
slide of the weakened soil mass starts under favourable 
conditions. 

 
Remedial measures undertaken:  
The authorities of Project Setuk, Border Roads 
Organisation (BRO) had done an excellent job for 
protecting the uphill slip deposits.  The existing dump of 
debris was given a relief by constructing benches for 
allowing surface run-off to flow to the adjacent water 
channel.  Toe protection of every benching was done with 
sausage crates filled up with boulders at different levels. 

 
Sausage crate walls were constructed for guiding the flow 
along with catch water drains d to facilitate flow of seeping 
water. Shallow rectangular drains were constructed at 
different bench-levels to drain off surface water. 

 
Spoils covered with Jute Geotextile : 
The spoil deposits were covered with open mesh woven 
JGT (292 gsm) at different benches and slopes.  Broom 
grass seeds were sprinkled before laying the JGT as 
vegetation on the slope. 
 

 
 

Result: 
Grass seeds sprouted within 2 to 3 weeks after laying of 
JGT.  Movement of clay and finer particles was checked. 
The vegetative cover came up to stabilize the denuded 
overburden dumps. 

 
Conclusion : 



The slide area where slope treatment was done with JGT is 
in a good shape.  The whole area is covered with plant and 
vegetation with green pasture on the slip-spots indicating 
stabilization of landslide spoils. 
ii) Rambi Hydel Power Project 

 
Location :  
Rambi Hydel Power Project is situated in the district of 
Darjeeling, West Bengal at 7.20 km down stream of Teesta 
Bridge.  A barrage is under construction for this Hydel 
Project. It has a catchment area of 7755 sq.m. in the hilly 
terrain of Darjeeling adjacent to the mighty river Teesta.  
Average annual rainfall in this area is 2875 mm.  Land 
slides were a regular feature in the area during the 
monsoon affecting the project work.  

 
National Hydel Power Corporation Ltd. (NHPC), has 
undertaken this Hydel Power project that includes, among 
other structures, construction of a storage reservoir with a 
barrage. Since the project area is affected by land slides 
during rainy season, the NHPC authorities took up erosion 
control measures on the slide area with the use of open 
weave Jute Geotextile of 730 gsm. 

 
Remedial measures undertaken: 
The hill slope is comparatively steep with slope angle 
ranging from 50º to 75º.  The soil is silty clay with 
admixture of stone boulders, shingles and pebbles.  The 
affected hill area was shaped to proper slope by removing 
debris, stone boulders etc. and by filling in large voids. The 
slope irregularities were corrected and eased.  Geotechnical 
correction of the slope was made by construction of rubble 
masonry revetment walls and breast walls at different 
levels for suitable heights.  Necessary benching at different 
levels on the slope was done for the slope stability. 

 

 
 
Slope covered with JGT : 
JGT was placed from the top of the slope after excavating 
trenches of section 500 mm X 500 mm at the top bench.  
The JGT fabric was anchored in the trench and then it was 

rolled down on the slope to cover the whole area.  An 
overlapping of 100 mm at sides and 150 mm at the end was 
provided in the JGT fabric. ‘U’ shaped pins and bamboo 
pegs were fixed on the JGT to ensure proper anchoring of 
the fabric on the slope.  A toe trench of section 500 mm X 
500 mm was also provided and JGT was properly anchored 
in the trench.  The trenches were filled up with stones after 
laying of JGT. 
 
Result of remedial measures: 
After laying the JGT on the slope, a layer of fertile soil of 
average thickness 50mm was laid with admixture of grass 
seeds. The surface was finished uniformly after spreading 
of fertile soil over the JGT layer.  The top surface was kept 
moist for 2-3 weeks till sprouting of vegetation started. The 
treated slope was fully covered with plants and vegetation 
within three months after laying of JGT. The roots of the 
plants and vegetation took care of the slope soil and the 
whole area was fully stabilized after one year of laying 
JGT. 

 
Conclusion: 
Open wave JGT is capable of arresting migration of the 
soil particles along the steep slope and creating a congenial 
ambience for the growth of vegetation and plants.  

 
iii) Rescue Centre for Circus Animals at Khayerbari, Dist. 
Jalpaiguri, West Bengal 

 
Location : 
Forest Department, Govt. of West Bengal, undertook 
construction of a Rescue Centre for Circus Animals at 
South Khayerbari of Madarihat Range in the District of 
Jalpaiguri,West Bengal. The Rescue Centre is a circular 
enclosure and is set up in an open area of 4 acres.  The 
diameter of the circular periphery is 142 metres having 
Animal cages constructed at the centre and comprising 
open air enclosures around the cages.  Outside fencing of 
the Rescue Centre is 6 m high Chain link fence fitted with 
M. S. Angle posts at 2 m intervals.  After the peripherals 
fencing there is a deep trench 6.00 m wide and 3.60 m 
high.  The side edge of this trench on the external end is 
protected with rubble masonry retaining wall constructed 
along the trench abutting the peripheral fencing.  Inside 
edge of the trench is natural earth of silty sand with 
admixture of grit, pebbles and shingles. 

 
Problem : 
The retention of the earthen bank of the deep trench was 
posing a problem as the whole area was affected with rain 
cuts and rills. 

 
Protective measures taken to retain the soil : 
The internal bank soil of the deep trench which is of non-
cohesive nature was cut to slope 1:2.5.  Open mesh Jute 
Geotextile (730 gsm) was laid on the slope with proper 



anchoring at top and bottom and fixed to the slope with 
bamboo pegs at suitable intervals.  The JGT laid was 
covered by good quality of local earth of 50 mm (av.) 
thickness with admixture of manure to facilitate the growth 
of plant. Grass seeds were spread uniformly on the top soil 
surface and watered for 2 to 3 weeks.  Germination of 
seeds started after two weeks and the whole surface treated 
with JGT was fully covered with grass and vegetation 
within 3 months. 

 
Conclusion : 
JGT laid on the trench slope helped retain the non-cohesive 
soil particles and prevented detachment of soil particles 
from the slope surface. Growth of vegetation ensured 
stabilization of soil on the trench slope. JGT can thus be 
conveniently used for retention of non-cohesive soil on a 
slope and for facilitating growth of vegetation.  
 
 
Table-1:Chemical Constituents of jute fibre. 
 
Constituents   % 
Cellulose  60 – 62 
Hemi  
Cellulose 

22 - 24 

Lignin 12 – 14 
Others 1 – 2 

 
Table -2 : Properties of jute fibre 
 
Specific gravity (gm/cc) 1.48 
Co-efficient of static friction
   

0.45-0.54 

Swelling in Water (Area wise) 40% 
Water retention  70 % 
Refractive Index  1.577 
Specific Heat (Cal/g/°C)  0.324 
Thermal conductivity 
(cal/sec/cm.°C/.cm2) 

0.91x 10– 4 

Thermal Conductivity (M 
watt/metre.kelvin) 

427.3 

Heat of Combustion (Jules/g) 17.5 
Ignition temperature (°C)  193 

 
 
 
 
 
 
 
 
 
 
 

Table 3 :  Typical Specifications for Open Weave Jute 
Geotextiles 
 
PROPERTIES 
 

TYPE -1 
 

Weight (g/m2) 
 at 20% Moisture.Regain. 

292 

Threads/dm  
(MD x CD) 

12 x 12 

Thickness (mm) 3 
Width (cm) 122 
Open area (%) 60 
Strength (kN/m) [MD x CD] 10 x 10 
Water holding capacity (%) on dry 
weight 

350-400 

 
PROPERTIES 
 

TYPE- 2 
 

Weight (g/m2) 
 at 20% Moisture.Regain 

500 

Threads/dm  
(MD x CD) 

6.5 x 4.5 

Thickness (mm) 5 
Width (cm) 122 
Open area (%) 50 
Strength (kN/m) [MD x CD] 10 x 7.5 
Water holding capacity (%) on dry 
weight 

400-500 

 
PROPERTIES 
 

TYPE -3 
 

Weight (g/m2) 
 at 20% Moisture.Regain 

730 

Threads/dm  
(MD x CD) 

7 x 7 

Thickness (mm) 6 
Width (cm) 122 
Open area (%) 40 
Strength (kN/m) [MD x CD] 12 x 12 
Water holding capacity (%) on dry 
weight 

400-500 
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