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Abstract— Geobags are soil containers that are made of either 

woven or non-woven synthetic geotextile such as 

polypropylene, polyethylene materials. In this project natural 

geotextiles such as coir and jute are used to determine the best 

materials used in geobag preparation. Geobags are commonly 

applicable in coastal protection structures, erosion control, 

embankment filling etc. Hanging bag test is conducted for 

determining the dewatering capacity of geotextile and 

surcharge loading was given at the top of the geobag for 

15days inorder to remove the water from the soil and UCC 

test was done to determine strength of the filler material. The 

strength was found to be increased as load increases. 
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I. INTRODUCTION 

Geobags are small soil containers that made of either woven 

or non-woven geotextile filled with locally available sand or 

soil and stitched manually and they are available in various 

sizes. Geotextile containment methods such as the use of 

geotextile bags, geotextile tubes is a proven, cost-effective 

alternative to the conventional concrete-made and rock-made 

coastal protection structures. Coastal erosion is the 

displacement of land along the coastline due to the action of 

waves, currents, tides, wind-driven water, waterborne ice, or 

other impacts of storms .Coastal erosion can be resisted by 

constructing breakwaters,seawalls,groins..etc and they are 

made of  rocks, stones, concrete…etc.  

 Nowadays, due to the expense and deficiency of 

these material an alternative method is introduced with 

geobags. Geobags are mainly made of synthetic geotextile 

such as polypropylene or polyester woven geotextile.In this 

paper utilization of coir and jute as geobag are studied and a 

comparative study of jute and coir has made inorder to 

determine the better material. Jute, a natural eco-friendly 

biodegradable and annually renewable bast fibre grows 

abundantly in India and Bangladesh in particular. Jute 

geotextile made from fibres of jute plant have proved 

effective in addressing soil-related problems in civil 

engineering. Jute geotextile has been successful in controlling 

riverbank, stabilizing roads and so on. Geobag from jute is 

made by stitching manually to required size and shape. Coir, 

a natural eco-friendly fibre from coconut. Coir geotextile are 

cost effective and economic method for river bank protection, 

erosion in coastal areas.Coir geotextile bags are made by 

stitching manually to required size and shape.Geobag is able 

to retaining a soil filled in it due to its property of filtration. 

The water can move across the plane of geotextile while soil 

in geobag is retained indefinitely on the upstream side 

without clogging the fabric. The waves are colliding over 

geobags and soil present beneath of geobag retained as it 

is.Geobags are not allowing soil to move with water which 

prevents scouring. Finally the embankment is protected from 

erosion. If pore size increases leads to decrease in the capacity 

of retention of the soil.This kind of geobag leads to lose the 

filled soil in it and probably in upcoming flood action geobag 

will go along with flood. It defeats actual purpose of erosion 

protection. 

 Hyeong-Joo Kim and Jay Jamin(2015) conducted 

model tests on dredged soil filled geocontainers  and its 

performance in strength,dewatering,fine-particle 

retention,and stacked stability has been studies 

extensively.However , very little is understood about the 

shape-deformation behaviour of geotextile tubes.In this paper 

slurry-settlement,constant head permeability and seepage 

forces tests were conducted to determine the parametes of 

geocontainers.The characeristics of dredged fill material 

determined from the slurry-settlement. 

 Charles Neill and  Abu Kalam Azad(2010) 

conducted model tests on geobags for erosion 

protection.Hydraulic laboratory tests were conducted on 

small-scale bags to examine various aspects of design and 

placement, and to compare their behaviour with that of rock 

riprap. For protection of predominantly agricultural areas, 

geobags have been developed in recent years as a cost-

effective alternative to riprap or concrete blocks.Geobags are 

locally fabricated geotextile bags, filled with sand or other 

material. The model tests of launching aprons were designed 

to compare geobags with rock riprap and to assess the 

suitability of geobag aprons in conjunction with geobag slope 

protection. Tests were conducted on angular and rounded 

riprap, single-size geobags and geobag size mixtures.Test 

velocities were selected low enough for first displacement of 

material to occur due to undermining by scour, rather than 

due to displacement by hydraulic forces.Min Zhang and 

Chengzhuang Gu(2011) conducted model tests on the 

retaining walls constructed from geobags filled with 

construction waste. Geobag retaining wall using construction 

waste is a new flexible supporting structure, and the usage of 

construction waste to fill geobags can facilitate the 

construction recycling. In this paper, model tests were 

performed on geobag retaining wall using construction waste. 

The investigation was concentrated on the slope top 

settlement, the distribution characteristics of the earth 

pressures on retaining walls and horizontal wall 

displacements, and slope failure modes. 

 James M Ebeling (2006) conducted to determine the 

effectiveness of using a geotextile bag to dewater solid wastes 

generated by a recirculating cool water aquaculture system. 

Geotextile tubes have successfully been used to dewater 

animal wastes, municipal wastewater sludges, hazardous 

wastes, industrial by-products, and dredge spoil. 

II. OBJECTIVES 

 To determine the properties of geobag made of jute and 

coir. 

 To determine the efficiency of natural geotextile as 

geobag. 
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 Effectiveness of replacing synthetic material with natural 

geotextile. 

 To determine the dewatering capacity of geobag by 

hanging bag test. 

 To determine the strength of filler material after 15days 

of surcharge loading. 

III. MATERIALS 

A. Soil 

Experiment were carried out on waste material of clay 

collected from India Clay Limited, Thonnakal in Trivandrum 

District, Kerala and Dredged soil from Vizhinjam in 

Trivandrum.                                               

 
Fig. 1: Clay waste                Fig. 2: Dredged Soil 

Properties Values 

Specific gravity 2.53 

%Clay 1.1 

%Sand 92.9 

Density 14kN/m3 

Permeability 2.09x10-3 

Cohesion intercept ,c 0.02 

Angle of internal friction,ф 30o 

Table 1.Properties of clay waste. 

Properties Values 

Specific gravity 2.14 

UCC(kg/cm2) 0.322 

Sand(%) 11 

Clay(%) 42 

Silt(%) 47 

Permeability(cm/s) 2.15x10-7 

Table 2. Properties of dredged soil. 

B. Geotextile 

Jute and coir was used as geotextile for the study. 

 
Fig.3: Coir           Fig.4: Jute    Fig.5: Polyethylene 

Properties. Values. 

Mass per unit area(g/m2) 448.31 

Thickness(mm) 2.67 

Apparent opening size(mm) 0.10 

Tensile strength(kN/m) 20 

Table 3 Properties of Jute 

 

Properties Values 

Mass per unit area(g/m2) 427.2 

Thickness(mm) 2.74 

Apparent opening size(mm) 0.24 

Tensile strength(kN/m) 29 

Table 4 Properties of coir 

Properties Values 

Mass per unit area (g/cm2) 98.5 

Thickness(mm) 1.2 

Tensile strength(kN/m) 6 

Apparent opening size(mm) 0.1 

Table 5 Properties of polyethylene 

IV. METHODOLOGY 

A. Hanging Bag Test 

The hanging bag test is conducted on metallic frame of height 

110cm and 40cm diameter. This frame is used to hanging the 

geobag. The frame is such a way that it should carry the 

weight of geobag. And the clamps are provided for holding 

the geobag in correct position. The soil which was collected 

was completely dried and the larger stones are completely 

removed. Then water is added into it to make slurry. The 
geobag of size 90x30 cm was made and it is stitched 

manually, and it is placed into the metallic frame by means of 

clamps. And then the slurry was poured into the geobag. And 

a beaker is provided at the bottom of the geobag for collecting 

the excessive water from the geobag at regular interval of 

time. 

B. Surcharge loading on geobag 

The surcharge loadings in the form of physical dead weights 

were immediately placed on top of the geobags. In this paper, 

the column-shape geobags used in the experiments had 

diameter of 10cm and height of 30cm and beam shape 

geobags had diameter of 10cm and length of 100cm. 

V. RESULTS AND DISCUSSION 
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Fig.6: Hanging bag test on geotextile using clay waste 
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Fig.7: Hanging bag test on geotextile using dredged material 

Fig.8: UCC value for filler after surcharge loading 

VI. CONCLUSIONS 

Properties of geotextiles are determined. 

Natural geotextile such as jute and coir are more suitable than 

synthetic geotextile. 

Dredged soil is more efficient than clay waste as a filler 

material. 

After surcharge loading, UCC value of beam shaped 

geobags have more that of column-shaped geobag. 
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