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Abstract 
Geosynthetics made of man-made  fibres, and used for addressing a host of geotechnical problems, have for the last two decades, 
registered a remarkable growth clinching about 95% share of the total global demand in several fields such as erosion control, 
management of slopes, strengthening of roads, stabilization of embankments, protection of river banks, consolidation of soft soils etc. 
One such major application of Geosynthetic material is in the field of road construction which has become an established 
phenomenon worldwide. Recently, however, increasing environmental concerns concomitant with the alarming danger of carbon foot-
print generation have generated interest in and led to acceptance of natural Jute Geotextile (JGT) where this material plays a 
significant role for the purpose of reinforcement providing dimensional stability as well as cushioning effect to the road surface 
thereby improving the life cycle as well as maintenance cost of the road. With the increasing use of Jute Geotextile worldwide in 
combating geotechnical problems without hampering environmental sustainability, and the confidence with which they are being used 
is also developing amongst engineers, manufacturers and end users is opening new avenues for potential Jute Geotextile . Hence, 
there is a dire need for quality control in terms of testing and evaluation of Jute Geotextile demanding formulation of new standards 
for testing. The existing test standards for synthetic Geotextiles for evaluating different end use property parameters are not uniform 
globally i.e., these test standards vary from country to country. However, in the field of standardization for testing of different 
properties of Jute Geotextiles there is a paucity of data for formulation of specifications and quality control guidelines. Test standards 
for synthetic Geotextiles understandably do not exactly apply to JGT. While study is on to develop exclusive test and design standard 
for JGT, there is need to adopt any of the existing standards for synthetic Geotextiles that cater to the majority of requirements in the 
interim period. The paper suggests adoption of ASTM standards for testing JGT because of the wide range of test standards available 
and their credibility. 
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1. INTRODUCTION 

The potential of Jute Geotextile (JGT) is complemented by the 
demand for these products in environmental protection and 
management.  The Expert Committee on Textile Policy, 
constituted by Ministry of Textiles, Government of India, has 
in its report on August 1999 the potential of technical textiles 
in the country and has made strong recommendation for 
promoting its growth to enable India, Bangladesh, Nepal and 
all the other neighbouring jute growing countries to create a 
place as an entity in the International Technical Textile 
scenario. But for any application and supervision quality 
control tests are an essential part. Again, proper testing of 
technical textiles meant for geotechnical uses is critical to 
ensure their effective performance. The standards evolved for 
this purpose relate to synthetic Geotextiles only and are not 
uniform [1, 2]. The design is based on rigorous empirical 
exercise carried out individually in each country. The site 
conditions are apt to vary and so also the approach to design. 
While some sort of uniformity in testing methods could be 
achieved in case of synthetic Geotextiles after ‘synthesizing’ 
the standards available, no such standards have drawn up so 

far for  Geotextiles made of different natural fibres such as 
Jute Geotextiles (JGT) [3]. In absence of testing standards for 
JGT, standards for synthetic Geotextiles are presently adopted 
for Geotextiles made of natural fibres. In view of the growing 
demand of JGT in particular, it is felt necessary to evolve 
exclusive application-wise standards for JGT. 
 
The selection of JGT for a particular application in 
geotechnical engineering areas necessarily depends on 
adequate and suitable fabric properties and specific functional 
characteristics in respect of end-use requirements.  
 
If these properties are technically inadequate for a particular 
application considering the limited durability of JGT and other 
natural Geotextiles, distress/failure could be a distinct 
possibility. On the other hand, if these properties meet the 
desired specifications in excess of the actual requirement, the 
selection of the fabric will understandably prove 
uneconomical. As the physical features and mechanical 
properties of natural [4] and man-made fibres distinctly differ, 
we need to decide specifications of JGT carefully.  
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2. INTERNATIONAL STANDARDS FOR 

GEOTEXTILES 

There are reportedly as many as 293 different standards for the 
manufacture, testing, etc., of various types of Geotextiles all 
over the world. The International Organization for 
Standardization (ISO) has been working on the harmonization 
of these standards for several years and has succeeded in 
reducing their numbers, in some instances basically by 
identifying identical standards carrying different names. 
 
2.1 European Standards 

Most of the countries of Western Europe (e.g. Belgium, 
France Germany, Italy, the Netherlands, Switzerland and the 
United Kingdom) have national standards [5] on the 
construction, testing and use of various types of synthetic 
Geotextiles. There is already a large volume of trade in 
Geotextiles among the countries of Western Europe but 
standard procedures for testing different parameters of 
Geotextiles of the producer country may differ with that of the 
user country creating ambiguity about the conformity of the 
test results of the different parameters of the product in 
particular JGT. 
 
European Economic Community (EEC) has a number of 
European Committees for Standardization (CENs) for various 
disciplines and product groups. The committee for Geotextiles 
and Geotextiles related products is CEN / TC 189, of which 
the Belgian Institute for Standardization (Institut Belge de 
Normalization) acts as the secretariat. CEN / TC 189 has been 
functioning through five working groups (W. G.s) covering all 
areas in which standards need to be set. W.G.1 deals with 
general and specific requirements and performance criteria for 
Geotextiles in various applications. W.G.2 deals with 
identification processes for Geotextiles on site, the sampling 
and preparation of test specimens, the determination of 
thickness at specified pressures, the determination of mass per 
unit area and the vocabulary to be used in connection with 
Geotextiles. It also deals with classification schemes for 
Geotextiles based on characteristics determined from index 
tests. The terms of reference of W.G.3 cover a large number of 
standards relating to determination of properties and 
performance tests for Geotextiles. W.G.4 deals with the 
determination of properties of, and test procedures for, 
Geotextiles and related products, such as Geogrids and 
Geonets. The terms of reference of W.G.5 relate to 
measurement of different endurance properties like the ageing 
of Geotextiles in wet and dry air, resistance to chemicals and 
microbiological degradation, etc. The decision to use a 
particular Geotextile material in any construction process will 
depend, among other things, on whether it complies with the 
specifications indicated for that material by the specialist 
engineer in the design of the project. As already stated 
different countries have developed their own standards for use 
of Geotextiles which enable the specialist consulting engineers 

and other users to specify clearly the products they want; in 
addition, standardized testing methods make it possible to 
compare products and results. 
 
2.2 Issues 

The question is about the specifications and testing methods to 
be adopted in the intervening period till such time the 
application-wise specifications for JGT are finalized and 
testing methods specific for JGT are decided. Although an 
International Organization for standardization (ISO) exists, 
there are in fact very few ISO standards which apply to 
Geotextiles [2]. Whilst the national standards of different 
countries for test methods recommend a unified approach for 
testing, the way in which the test results are applied to specify 
a Geotextile for a particular application could hardly be 
uniform. As there is hardly any difference between JGT and 
synthetic Geotextiles functionally, the standards available for 
synthetic Geotextiles are applied for JGT. In the United States, 
the ASTM [6] has a standard committee specially organized 
for Geosynthetics (D – 35) testing methodology, which is 
useful and convenient as well as accepted globally for 
different Geotextile applications. As the standard testing 
methods of Geotextiles are not uniform in developed countries 
and are somewhat sporadic in developing countries, ASTM 
standard testing methods for testing of different types of 
synthetic Geotextiles as well as JGT in most of the cases are 
being followed for the sake of uniformity. In India, BIS 
standards are followed where such standards exist for testing 
of JGT. 
 
3. SPECIALITY OF JUTE FIBRE 

Jute is one of the most versatile natural fibres and is second 
only to cotton in availability and variety of uses among 
vegetable fibres. It is a long, soft, shiny vegetable fibre that 
can be spun into coarse, strong threads. It falls into the bast 
fibre category (fibre collected from bast or skin of the plant) 
along with kenaf, industrial hemp, flax (linen), ramie. It is 
produced from plants in the genus Corchorus, which has been 
classified in the family Tiliaceae, or more recently in 
Malvaceae. Two species of Jute [7] which are commonly 
cultivated are Corchorus capsularis (White Jute) and 
Corchorus olitorius (Tossa Jute). The fibres are off-white to 
brown, and 1–4 metres (3–12 feet) long. Jute fibre is grown 
abundantly in Bengal (India) and adjoining areas of Indian 
subcontinent. Retted jute fibers have three principal chemical 
constituents, namely α-cellulose, hemicelluloses, and lignin. 
The hemicelluloses consist of polysaccharides of 
comparatively low molecular weight built up from hexoses, 
pentoses, and uronic acid residues. In jute, capsularis and 
olitorius have similar analyses, although small differences 
occur among different fiber samples. In addition to the three 
principal constituents, jute contains minor constituents such as 
fats and waxes inorganic matter, nitrogenous matter and traces 
of pigments [8]. The details of chemical composition [9, 10] 



IJRET: International Journal of Research in Engineering and Technology     eISSN: 2319-1163 | pISSN: 2321-7308 

 

__________________________________________________________________________________________ 

Volume: 02 Issue: 12 | Dec-2013, Available @ http://www.ijret.org                                                                           459 

of the jute fibre is given in table 1 and the fibre properties of 
most widely used fibres for producing  Geotextiles like jute, 
polyester and polypropylene are depicted below in table 2. 
  

Table - 1: Average chemical composition (in 
percent of bone dry weight of the fibre) of jute [10] 

C.capsularis (White), C. olitorius (Tossa). 
 Constituent 

C.capsularis 
(White)  jute 

C.olitorius 
(Tossa)  

jute 
Cellulose* 60.0 – 63.0 58.0 –59.0 
Lignin 12.0 - 13.0 13.0 –14.0 
Hemicellulose** 21.0 - 24.0 22.0 -25.0 

Fats and waxes 0.4 - 1.0 0.4 - 0.9 
Proteins or 
nitrogenous 
matter etc. (% 
nitrogen x 6.25) 

     0.8 - 1.87 
 

0.8 - 1.56 
 

Pectins 0.2 – 0.5 0.2 - 0.5 
Mineral matter  
(Ash) 

0.7 – 1.2 0.5 – 1.2 

* Major constituents of jute-cellulose include 
glucosan (55.0 – 59.0%), xylan (1.8 – 3.0%) 
polyuronide (0.8 – 1.4%). 
**Major constituents of jute-hemicellulose include 
xylan or pentosan (15.5-16.5%), hexosan (2.0 – 
4.0%), polyuronide (3.0 - 5.0%) and acetyl content 
(3.0-3.8%). 

 
Table-2: Properties of jute fibre [11-20] in contrast with man-

made fibre 
Sl.No Properties Jute Poly- 

ester 
Poly- 
propylene 

1. Specific 
gravity [21] 

1.48 1.38 0.91 

2. Tenacity, g/d 3 to 5 2 to 
9.2 

2.5 to 5.5 

3. Breaking 
Elongation, % 

0.8 -2 10-14.5 14-100 

4. Elastic 
Recovery, % 

 75to85 57 to 99 75 to 95 

5.  Moisture 
regain [22], 
At 65% R.H. 
and 270C. 

12.5 to  
13.8 

0.4 to 
4.0 

0.01 

6.  Thermal 
Effect 

No 
melting 
upto 
1800C 

Sticks 
at1800C 
Melts at 
230-
2400C 

Softens 
at 1430 – 
1540C, 
melts at 
1600C &  

 
4. ASTM STANDARDS AVAILABLE 

The ASTM standards formulated for testing of synthetic 
Geotextiles are given in table 3 (Annexure-1). Out of the 35 

ASTM Standards available for testing of Geotextiles, 12 
testing standards are being used for Jute Geotextiles at 
laboratories for assessing different property parameters before 
field trials. In this connection, table 4 (Annexure-2) shows the 
list of Jute Geotextiles Testing instruments with sample 
specifications along with other parameters which gives 
different basic concepts of testing and its applicability. 
 
5. PROBLEM OF USING THE EXISTING 

TESTING STANDARDS FOR SYNTHETIC 

GEOTEXTILES IN JGT 

Growing market offers new possibilities for jute in technical 
textile sector [23, 24]. In order to meet the challenges in this 
area, JGT should conform to the stringent quality 
specifications. This may be achieved only by following the 
standards established specifically for JGT [25]. But as these 
specific standards for JGT are yet to be formulated and 
published, existing standards for man – made Geotextiles are 
adopted which could be sometimes misleading for JGT. 
Separate specific standards are required for JGT as the 
different property parameters of JGT like physical, 
mechanical, and hydraulic and endurance properties are not 
similar to synthetic Geotextiles. Apart from these, behavior of 
JGT on imposition of extraneous load and its withdrawal are 
different from synthetic Geotextiles. JGT possess higher GSM 
than its counterpart which are lighter in weight.  
 
There are recommended norms for specifications of 
Geosynthetics for construction of roads - these recommended 
norms have been published by Indian Roads Congress in 
“Guidelines for use of Geotextiles in Road Pavements and 
Associated Works” IRC: SP: 59-2002. 
 
The recommended norms for Geosynthetics have considered 
properties for fabric strain more than 50% and less than 50%.  
It is also found that during straining, elongation at break for 
synthetic Geotextiles is much higher than that of JGT and their 
retractive behavior is different. In case of JGT properties for 
less than 50% are only applicable. The lower strain induces 
greater membrane effect necessary for ensuring larger CBR 
value in pavement design. 
 
Behavioral differences between JGT and synthetic Geotextiles 
demand formulation of separate standards for JGT for 
assessing of different property parameters in the laboratory for 
its acceptance globally. This will not only meet the technical 
requirements for assessing the property of JGT but also make 
successful marketing of JGT globally. 
 
BIS is working for finalizing two standards on JGT for its 
application in rural road construction and river bank erosion 
control which are expected to be published as BIS standards 
for JGT shortly. 
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6. SUITABILITY OF ASTM STANDARDS AS AN 

INTERIM OPTION 

There are different National / International standards available 
for synthetic Geotextiles. But among the available standards 
ASTM covers most of the property parameters of Geotextiles. 
As there is no unified standard [26,27,28] for JGT, ASTM 
testing standards are considered the most preferred option for 
JGT testing till such time exclusive JGT standards  are 
formulated and accepted. ASTM standards are accepted 
globally for its authenticity of all the existing standards for 
testing Geotextiles. Testing parameters of JGT which are 
measured for finding its potential applications in different 
geotechnical applications are given in table 4 (Annexure-2). 
 
7. CONCLUSION 

State – of – the – Art has reached the point that Geotextile 
materials and technologies are accepted worldwide as 
solutions to various geotechnical problems. The end-users and 
specifiers of Geotextiles are supposed to be aware of 
significance of technical parameters and their appropriate 
evaluation procedures through unified standard testing 
methods. Although an International Organization for 
standardization (ISO) exists there are in fact very few ISO 
standards, which are applicable to Jute Geotextiles. Hence for 
acceptance of JGT globally, the researchers, users and the 
producers should accept suitable standard testing methods 
approved by appropriate bodies for evaluating the different 
parameters of JGT to assess its performance and maintaining 
the quality of the same which is highly essential. 
Establishment of appropriate Jute Geotextile specifications 
and test procedures under recognized National / International 
standards-making bodies are of vital importance to achieve 
successful implementation and long term performance of JGT 
in the field of geotechnical engineering.   Among the different 
standard methods of testing for geotextile adopted by different 
countries the ASTM standards is found to be suitable for 
evaluating all the properties of JGT until new standard 
methods of testings are designed keeping in mind the 
properties of jute. 
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Annexure-1 

Table - 3: ASTM Standards [6] followed for Geotextile Testing 
 

Sl. No. Test Parameters ASTM No. 

01. Mass per unit area D –5261-92 

02. Fabric Thickness D-5199-01 

03. Tensile Properties of Geotextiles by the Wide-Width Strip Method D-4595-86 

04. Strip Tensile Properties of Reinforced Geomembranes D -7003 

05. Grab breaking load & elongation D - 4632 

06. Grab Tensile Properties of Reinforced Geomembranes. D -7004 

07. Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method D -6637 

08. Strength of Sewn or Thermally Bonded Seams of Geotextiles D -4884 

09. Trapezoid Tearing Strength D - 4533 

10. Index Puncture Resistance D - 4833 (96) 

11. CBR Puncture Resistance D -6241 

12. Determining Geonet Breaking Force D -7179 

13. Pyramid Puncture Resistance of Unprotected and Protected Geomembranes D -5494 

14. Bursting Strength-Hydraulic / Mullen Bursting Strength D –3886 /D – 3786 

15. Bursting Strength - Ball D -3887 

16. Apparent Opening Size D-4751–99a 

17. Water Permeability by Permittivity D -4491 

18. Permittivity of Geotextiles Under Load D -5493 

19. Hydraulic Transmissivity of a Geosynthetic Using a Constant Head D -4716 

20. Hydraulic Transmissivity of a Geosynthetic by Radial Flow D -6574 

21. Pore Size Characteristics of Geotextiles by Capillary Flow D -6767 

22. Air Permeability D-6767-02 

23. Abrasion Resistance of Geotextiles (Sand Pacer/Sliding Block Method) D-4886 

24. Interface Friction between Soil & Geotextile by Direct Shear Method D -5321 

25. Bond Strength (Ply Adhesion) of Geocomposites D -7005 

26. Biological Clogging of Geotextiles D -1987 

27. Deterioration of Geotextile by Exposure to Light. Moisture & Heat D -4355 

28. Oxidative Induction Time of Polyolefin  Geosynthetics by High Pressure 
Differential Scanning Calorimetry 

D -5885 

29. Effect of Temperature on stability of Geotextile D -4594 
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30. Ply Adhesion Strength of Reinforced Geomembranes D -6636 

31. Filtering Efficiency and Flow Rate of a Geotextile for Silt Fence Application Using 
Site-Specific Soil 

D -5141 

32. Soil-Geotextile System Clogging Potential by the Gradient Ratio D -5101 

33. Determination of tensile creep and creep rupture behaviour D -5262 

34. Chemical Resistance of  Geosynthetics / Geotextile to Liquids D -5322 

D -6389 
35. Microscopic Evaluation of the Dispersion of Carbon Black in Polyolefin  

Geosynthetics 
D -5596 

 
Annexure-2 

Table - 4: Testing parameters for Jute Geotextiles (JGT) 
 

Sl. No. Testing Parameters Woven JGT Nonwoven JGT Open 
Weave 
JGT 

01. Width (cm) √ √ √ 

02. Construction : Design of Weave √ √ X 

03. Converted Mass: GSM  √ √ √ 

04. Ends / dm & Picks / dm √ √ √ 

05. Thickness (mm) √ √ √ 

06. Wide – width Tensile strength (kN/m) 
 (Warp X Weft) 

√ √ √ 

Elongation at Break (%) (Warp X Weft) √ √ √ 

07. Index Puncture Resistance (kN) √ √ X 

08. Bursting Strength (kg) √ √ X 

09. Flow Rate (l/m2/sec) at 50 mm. Constant 
Water Head Pressure. 

√ √ X 

10. Permittivity (/sec) at 50 mm. Constant 
Water Head Pressure. 

√ √ X 

11. Permeability (cm/sec) at 50 mm. Constant 
Water Head Pressure.  

√ √ X 

12. Apparent Opening Size (micron), O95 √ √ X 

13. Open Area (%) X X √ 

 
 √- applicable, X- not applicable 
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