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PREFACE

In spite of the domination in the fields of natural fibres and textiles the Indian
subcontinent’s share in the global geotextiles is a meagre two percent. Even within
this miniscule share, man-made geotextiles cater for over ninety percent of the total
demand. Hence geotextiles have to be imported in spite of a tremendous capacity of
growth within the South Asian countries.

During the Textiles Summit held in New Delhi in September 2007, Dr. Manmohan
Singh Hon’ble Prime Minister of India, laid great emphasis on the growth and
development of technical textiles. A subsequent study conducted by the Textile
Commissioner’s office at Mumbari through Pricewaterhouse Cooper revealed that
natural geotextiles susch as Jute geotextiels (JGT) account for a tiny 1% of the total
basket of geotex. Yet, in view of the increasing global concern for environment -
friendly biodegradable materials, among the various geotextile materiais the JGT has
a very high potential because of its various attributes such as spinnability, drapability,
hygroscopicity and tensile strength.

The International Jute Study Group (IJSG) had submitted a project proposal on
“Development and Application of Potentially important Jute Geotextiles” to the Common
Fund for Commaodities (CFC) for funding. Before considering the approval of the project
itwas felt that the feasibility of the project needs to be evaluated through an interactive
workshop with all the stakeholders, which would include technical experts, academia,
manufactrers, end user agencies, environmentalists, regulatory bodies and the policy
makers. It was envisaged that sharing of ideas would ensure the removal of concerns
relating to supply chain, technical constraints, quality control, cost benefit and long
term sustainability of the use of JGT.

The international workshop at Kolkata on 5 and 6 April 2008 sought to evaluate
the potential for the application of JGT specially in the areas of road construction,
embankment protection and soil conservation.

The two-day workshop was a resounding success in terms of extensive
participation by various stakeholders. It has helped in the formulation of an
implementation strategy in India and Bangladesh to begin with. It has also ied to an
integration of the interests of researchers, manufacturers and end-users. It also
brought out the proactive approach of the regulatory bodies and the policy makers in
India and Bangladesh, where the pilot projects are to be executed. On the whole, the
workshop reconfirmed the validity of the course of actions and the project proposal
submitted by IJSG to the CFC for their approval and funding.

IJSG p { %
Dhaka, Bangladesh

May, 2008 Secretary General
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Workshop on Jute Geotextiles

Technical Potential & Commercial Prospects

10:00-10:30:

10:30-11:40:

11:40 -12:00:

12:00-13:30:

PROGRAMME

Day 1
(05 April 2008)

Registration

Inaugural Session Chairman — Mr. Sudripta Roy
Opening Speach : Mr. Binod Kispotta, Jute Commissioner,
Ministry of Textiles, GOI

Special address : Mr. Md. Fazlul Hague,
Joint Secretary (Policy),
Ministry of Textiles & Jute & Chairman,
Committee on Projects (COP) of IJSG,
Dhaka, Bangladesh

Remarks of CFC : Mr. Sietse van der Werff,
Representative Senior Project Manager CFC

Chairman’s Remarks : Mr. Sudripta Roy, Secretary General, IJSG

Address of the . Dr.N.R.Banerjee,

Guest of Honour Vice Chancellor, BESUS
Address of the Chief : Shri Nirupam Sen,

Guest Hon'ble Minister-in-Charge

Commerce & Industries, West Bengal, India

Vote of Thanks : Mr. Atri Bhattacharya, Secretary,
JMDC,Kolkata

Tea Break

Technical Session-1  Chairman - Prof. Amalendu Ghosh
Case Studies with JGT & Jute-based Technical Textiles

i) Mr. Sudhir Mathur, Head, Geotechnical Engg. Division,
Central Road Research Institute(CRRI), India & Dr. P. K. Nanda,
Ex-Vice President, Indian Roads Congress, India &
Mr. U. K. Guru Vittal, CRRI
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i) Dr. Zahid Hossain Prodhan, Managing Director, Arcadia
Property Development,
Dhaka 1205

i) Dr. G. P.Juyal, Central Soil & Water Conservation
Research and Training Institute(CSWCRTI), Dehra Dun, India
13:30-14:15: Lunch Break
14:15-15:15: Technical Session—-1I  Chairman - Prof. Nitin Som
Prospective Innovative Applications of Jute Geotextile
i) Mr. Tapobrata Sanyal, Geotechnical Advisor, JMDC, India
ii) Dr. A B M Abdullah, Executive Director, JOPC, Dhaka

15:15-15:30: TeaBreak

15:30-17:00: Technical Session—1ll  Chairman -~ Dr. Debasish Gupta
Quality Control of JGT & Development of Testing Facilities
(from mill to site)

i} Prof. Dr. Amalendu Ghosh, Department of Civil Engineering,
Bengal Engineering & Science University, Shibpur (BESUS),
Kolkata, India

ii) Prof. Abdul Jabbar Khan, Civil Engineering Department,
‘Bangladesh University of Engineering & Technology
(BUET), Dhaka, Bangladesh

iii) Dr. Prabir Ray, Principal, Institute of Jute Technology,
Kolkata, India

Day 2
(06 April 2008)

09:30 - 11:15: Technical Session -1V Chairman - Mr. Quamrul Islam Siddique,
Market & Marketability of JGT vis-a-vis Aspect of Production

i) Mr.Vinay Chand, Vinay Chand Associates,
London NW3 6 DJ, UK

i) Mr.D.C.Baheti, Chairman, Indian Jute Industries’ Research
Association (IJIRA), Kolkata, India
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11:15-11:30:

11:30-13:00:

13:00-14:00:

14:00-17:00:

i) Mr. Mahmudul Huq, Deputy Managing Director,
Janata Jute Mills Ltd., Dhaka, Bangladesh

iv) Dr. G.Venkatappa Rao, Chief Consultant, Sai Master
Geoenvironmental Services Pvt. Ltd., Hyderabad, India

Tea Break

Technical Session-V  Chairman - Mr. A. Ghoshal
Standardization of JGT & Its Applications and Related
Regulatory Issues

i) Dr.R. Jane Rickson, Chair in Soil Erosion and Conservation,
National Soil Resources Institute (NSRI), Cranfield University, UK

i) Mr. Quamrul Islam Siddique, Former Secretary &
Honorary Advisor to LGED, Bangladesh

iii) Dr. Satyendra Mittal, Associate Professor, Indian Institute of
Technology (!IT), Roorkee, India

Lunch Break

Concluding Session
— Open discussions

— Summing up & recommendations.




PROCEEDINGS




INAUGURAL SESSION

The Common Fund for Commodities (CFC) and the International Jute
Study Group (IJSG) in collaboration with the Jute Manufactures Development
Council (JMDC) organised a two-day Workshop to have thorough discussions
among the key stakeholders in the supply chain along with experts of jute
geotextiles especially involved in the field of soil management and rural road
construction in Bangladesh, India and Europe. The main objective was to
identify the actual difficulties /bottlenecks in wider applications of jute
geotextiles in the producing countries as well as developed countries. The
Workshop held at Hotel Hyatt Regency, Kolkata was inaugurated by H.E.
Mr. Nirupam Sen, the Hon’ble Minister-in-Charge, Commerce & Industries,

Government of West Bengal, India.

1. Atthe outset all the Hon'ble Guests on the dais were welcomed, each
with a bouquet of jute flowers. A lighting of lamp ceremony was also

participated by all honorable guests at the dais.

2. A short promotional audio-visual on jute displaying the use of jute in
fashion, everyday life including infrastructure, roads, river banks,
mountain slopes, etc. was shown at the beginning of the inaugural

session.

3. In the opening speech, Mr. Binod Kispotta, Jute Commissioner of the
Govt. of India welcomed all to the Workshop. He hoped the workshop
to focus on the perceived and actual potential and technical/ commerecial
advantages of jute geotextiles, including the aspects of Quality
Assurance, Standardization, technical constraints in production etc.
that need to be addressed in preparation of a strategic policy with
forward and backward linkages on marketing the products. Mr. Kispotta
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remarked that jute geotextiles holds the most potential among the natural
geotextiles because of its distinctive attributes like spinnability,
drapability, hygroscopicity and initial tensile strength. He hoped that
this highly participatory/ interactive workshop, participated by diverse
stakeholders like policy makers, research organizations, R&D
institutions, manufacturers/ mills/industry, engineers, engineering
departments/agencies, private/public users, traders, marketing people,
would ascertain the views, reactions of all for ensuring greater
acceptance and marketing of jute geotextile in India, Bangladesh &

worldwide.

The common platform of this workshop would facilitate meeting of minds
in mutually agreed set of objectives to be achieved, he added. He
fervently hoped that the 2-day workshop would end on a positive note
arriving at an effective set of action plans for the promotion of the JGT

products.

Mr. Md. Fazlul Haque, Joint Secretary (Policy), Ministry of Textiles &
Jute, Government of Bangladesh (GOB) and also the Chairman of the
Committee on Projects (COP) of IUSG, in his special address spoke
on the role of GOB in promoting the jute sector and also Jute Geotextiles
through its use/application, production capacity building, market
development etc. The emphasis of GOB in diversification of jute uses
through establishing Jute Diversification Promotion Centre (JDPC) and
supporting establishment of diversified jute product manufacturing units/
industry in private sector has been highlighted.

He added that the ‘Road Map’ for jute sector formulated by IJSG that
focused jute geotextile as potentially important diversified jute products
has also been adopted in Bangladesh Jute Policy. Consequently JDPC
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has been appointed as ‘Lead Agency’ for execution of the proposed
IJSG sponsored project on JGT by organizing a national coordinating
body with different stakeholders related with production, application

and market promotion both in private and public sectors.

Considering present environmental issues along with open market
economy, Bangladesh in its policy planning has taken overall decision
for maximization of uses of internal resources in development activities
and consequently a law has been enacted to ban polyethylene bags
and similar products. Moreover in Poverty Reduction Strategy paper
(PRSP) and Millennium Development Goal (MDG) maximum
importance have been given for activities related with the rural

infrastructural development and agro based industrialization.

He thanked IJSG and CFC for identifying jute geotextile project as an
important and priority project and involving Bangladesh as one of its
partner countries. He specially mentioned the existing capacity of
Bangladesh for manufacturing woven & non-woven JGTs both in private
and public sector jute mills. Mr. Haque on behalf of the Government of
Bangladesh assured to render all support/help in executing the expected
IJSG/CFC sponsored JGT project in Bangladesh.

Mr. Sietse van der Werff, Senior Project Manager, CFC in his
deliberation termed the Workshop as a high level meeting where experts
in the field of jute geotextiles have gathered together to shed lights on
the potential of jute geotextiles esp. technical and commercial aspects
which is very important for the hundreds of thousands of producers &

workers in the industry.

He congratulated the organizing teams of both JMDC and 1JSG for
organising the Workshop in a very efficient manner having such an
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expert group together with excellent meeting facilities in a very pleasant

environment. He thought it was a very good starting point.

In his brief statement on CFC’s programme approach and activities he
mentioned that the main focus of CFC activities is ‘commodities’as all
developing and least developed countries (LDCs) are dependent on
commodities which form the backbone of their economies and account

for the bulk of the export earning.

He added that the Common Fund works in a novel approach of
commodity focus instead of country focus. In the jute portfolio of CFC,
8 projects are completed, 3 are currently on-going and 2 projects are
under preparation, one of which is the “Development and Application
of Potentially Important Jute Geotextiles”. This project and its objectives
are central to the expected consultations of the Workshop. At this point
he briefly stated the background for CFC’s support in organizing the

Workshop and the present status of the proposed project.

He’hoped that presentations and exchanges among the stakeholders
and the participants would lead to identification of all the key issues,
e.g. potential demand, problems/ bottlenecks in production, application
along with regulatory issues with respect to formal approvals for use of
JGTs along with suggestive measures to give JGT a proper place in
the market. Based on a thorough understanding a common approach
could be developed to address the problems identified from this highly

interactive and informative workshop, he added.

Finally, he remarked that if this exchanges and insights gained from
the workshop results in an improved project proposal with clear prospect
of having substantive and sustainable impact, the Common Fund would

consider such proposal for financing.
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Mr. Sudripta Roy, Secretary General, IJSG and also the Chairman of
the session welcomed and expressed gratitude to the Chief guest,
Guest of Honour, all other delegates, experts, participants for making

it convenient to participate in the vyorrkshop.

He briefly stated the purpose of the workshop and also mentioned how
IJSG, as a thinking bodly, is contiinuously endeavouring to improve the
sector through exploring various opportunities /options to look for new
avenues of alternatives/ alternative uses especially in today’s global

concern for environment.

He underscored the importance of jute geotextiles and suggested
looking at it as a profitable alternative jute product of the future, instead
of too much depending on conventional products like sacking. The Govt.
of India may not be able to keep on supporting the jute industry by its
mandatory packaging order, so it would be prudent if the industry starts
looking into other large scale uses of jute like JGTs as alternative
products. The government/policy makers, user agencies/departments
both in private and public sector should also look into this technology
intently and assess if it can be used in different applications, as

presumed/perceived.

This workshop would lead to a project in which suitable JGTs are
expected to be developed, evaluated and tried in actual fields not only
to arrest soil erosion but also for rural road construction. If cheaper and
sustainable alternatives from jute is successfully developed and this
project turns up as a successful model JGTs will definitely earn
confidence of the users /consumers along with markets, both local

and international.

Highlighting a few other potential diverse areas where currently jute is
being used, he remarked that opportunity of jute is immense and future
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of jute is bright. He again thanked all for assembling here and wished

the workshop a great success.

Dr. N. R. Banerjee, the Vice Chancellor, BESUS in his Special Address
expressed happiness for organising such a Workshop at Kolkata.

He mentioned that Govt. of India and particularly the Govt. of West
Bengal is encouraging the use of JGTs in soil conservation and rural
road construction of the region. He thought it essential to determine the
differentials /uniqueness of JGTs as compared to its synthetic
counterparts. He also underscored the need for a suitable market

strategy / policy for expansion of the JGT market.

He assured that with a dedicated team of scientists/ engineers working
with jute geotextiles in BESUS the proposed jute geotextile project where
BESUS has been identified as an important partner would be possible

to be implemented in the right earnest.

Mr. Nirupam Sen, Hon'ble Minister in Charge for Commerce and
Industry, Govt. of West Bengal welcomed all participants and delegates
to this very important workshop. He expressed pleasure in inaugurating
the workshop on jute geotextiles as West Bengal is not only the largest
jute producing area but also has the largest number of jute industries
located here where nearly 40lac farmer families and 2.5lac workers

live on this crop.

He remarked that the jute sector is of prime importance for the economy
of the state of West Bengal. He further stated that the importance of
jute lies not only on the historical perspective but on the interest of the
jute farmers and the workers of the jute industry.
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He remarked that both the Central and the State governments have a
major role to play and see i) if the benefit from the compulsory packaging
regulation provided by the GOI as protection of the sector is truly
percolated down to the farmers and i) how the industry can be advanced
with adoption of the technologies which are continuously being
developed all over the world. He opined that the jute industry should be
serious about diversification of jute and take it as a challenge. It is the
duty of all stakeholders esp. the private sector to benefit the farmers,
labourers, investors and others concerned from any new innovations /
technologies, if found suitable.

There are a good number of diversified products possible to be
manufactured from jute like carpet, bags, handicrafts etc, but to make
it economically viable there has to be bulk use of jute. This is exactly
the reason why JGT has its own importance. He remarked that there
is serious problem of soil erosion in Bengal. The entire Gangetic belt is
facing this problem of erosion, where JGT may be used to arrest this
erosion. The road construction is another area of application of JGTs.
Public Works and other concerned departments/ agencies may use
these JGTs and once these are successfully demonstrated there will
be huge market, which will ultimately attract investors in the sector.

Finally, he hoped that various aspects of JGTs will be discussed in the
two-day workshop and the workshop would provide a correct solution

to the problem of usage of JGTs.

Mr. Atri Bhattacharya, Secretary, JMDC, Ministry of Textiles, Govt. of
India conveyed thanked all the participants, delegates from all over the
world for participating in the workshop.
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He offered a very sincere vote of thanks to the Chief guest of the
Inaugural Session, Mr. Nirupam Sen, Hon’ble Minister in Charge for
Commerce and Industry, Govt. of West Bengal. He thanked the press
and media for attending the event and hoped it to be covered with due
importance. He thanked all members of the workshop organising bodies
i.e. IJSG, JMDC and NCJD. He specifically thanked the Secretary
General of IJSG and CFC-representative for their support in organising
the Workshop.
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SUMMARY OF PRESENTATIONS

Technical Session |

Theme : Case Studies with JGT & Jute-based Technical Textiles

Chairman : Prof. Amalendu Ghosh, Professor & Ex-Head, Deptt. of Civil
Engineering, BESUS, Howrah-711 103, India

1.

Title of the Paper :
Jute Geotextiles — Potential and Applications in Rural Road Works

Presented by :
Mr. U.K. Guru Vittal, Central Road Research Institute (CRRI), New
Delhi, India

The case studies conducted by CRRI in different states of India with
application of JGTs in road construction, soil erosion control, mitigation
of land slides & hill slopes, drainage and trench drain etc. were focused
in the presentation. Suitability and cost effectiveness of JGT application
in road construction along with the properties of a variety of JGT used
were highlighted. Some vital issues and questions, that need appropriate
solutions and answers emerged from this presentation. Mr. Guruvittal
concluded his presentation with the remark that mere usage of
geotextiles whether jute based or synthetic based would not ensure
good performance of a road; proper selection, correct design, quality
assurance of the textiles used along with its installation procedure are
most essential.

Title of the Paper:
Eco-rehabilitation of Himalayan hill slopes, affected mine spoils
and landslides using Jute Geotextiles — Case Study
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In absence of the designated speaker Dr. G. P. Juyal, his paper was
presented by Dr. P. K. Bhattacharya, IJIRA.

The presentation highlighted the case studies of bio-engineering
techniques for prevention of landslides and stabilization of hill slopes
and mine spoils in the sub-Himalayan region. The splash erosion caused
by heavy rainfalls has been explained with precise measure of diameter,
kinetic energy of rain drops at high rainfall intensity for erosion control
simulation. The case studies established the role of open weave JGT
called Soil saver in reducing run off velocity and soil erodibility. It also
detailed out the steps required for application /installation of JGT in
practical fields along with different laying techniques. The community
participation in JGT related activities like installation, maintenance and
. upkeep of vegetation were also highlighted in the paper. That appropriate
open weave JGT are suitable for stabilization of steep hilly slopes and
mine spoils has been emerged from this paper. The need for creating
awareness and training of the user agencies in favour of using JGT
have also been highlighted in the paper.

Title of the Paper :
Application of Jute Geotextiles in Civil Engineering in India - Some
Case Studies

In absence of designated speaker, Dr. Zahid Hossain Prodhan, a paper
on “Application of Jute Geotextiles in Civil Engineering in India — Some
Case Studies” was presented by Mr. P. K. Chowdhury of IJIRA.

Various case studies on use of JGT in India for a variety of applications
were presented in the paper highlighting the effectiveness of JGT in
road strengthening, soil erosion control, protection of railway track
subsidence, etc. He added that JGT basically acts as a catalyst or a
change agent in improving the engineering behaviour of soil and is
required for limited period of time, beyond which JGT has a redundant
catalytic function.
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Discussions :

The discussions were mostly about the technical aspects of JGT e.g. its
sampling criteria, specifications like width of JGT, their installation parameters
like sand cushion thickness, stapling intervals, direction of laying, filter cake
formation, strength requirement, etc. It was apparent that use of specific
types of JGTs were found to have effectively controlled soil erosion, mitigated
land slides, stabilized mine spoils and successfully improved performance /
durability of roads. JGTs are possible to be used in a variety of ways to
perform different functions of a road.

A full scale detailed study is felt necessary to obtain important different
parameters, answers/solutions to a number of technical questions and
determine performance criteria, table /data with use of different JGTs in
different specific applications.

Finally it has been confirmed by all that CBR value of soil sub-grade is
enhanced by the use of JGT, though a proper explanation of the phenomenon
is still awaited from the geotechnical engineers. It has also been agreed upon
that proper selection of materials for specific applications is a prerequisite
for successful application of JGT. Emphasis has also been made on the
selection, specification and quality control of required JGT.
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Technical Session I

Theme : Prospective Applications of Jute Geotextiles

Chairman : Prof. Nitin Som, Consultant, Former Dean & Head, Deptt.of .

Civil Engg., Jadavpur University, Kolkata, India.

4.

Title of the Paper :
Prospective Applications of Jute Geotextiles

Presented by :
Mr. Tapobrata Sanyal, Geotech Adviser, Jute Manufactures
Development Council (JMDC), Kolkata, India.

The presentation was based on the prospective applications 6f JGTs
in geo-environmental and geo-technical sector that are expected to
have technical and commercial potential. The paper contained the
distinctive physical features and characteristics of jute that made JGT
unique and placed it among the best geotextiles available. New
applications e.g. stabilization of over burden dumps, management of
solid municipal waste material; jute reinforced asphaltic overlays/
temporary haul roads, jute reinforced concrete, etc. were identified to
have more potential. The presentation also made few suggestions for
development of JGT sector through proper exploitation of the functional
attributes of jute and JGT.

Title of the Paper :
Prospective Innovative Applications of Jute Geotextiles

Presented by :
Dr. A.B.M. Abduliah, Executive Director, Jute Diversification Promotion
Centre (JDPC), Dhaka, Bangladesh.

The presentation reviewed the composition and physical features of
jute along with various field applications of jute geotextiles. He mentioned
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certain limitations of man-made fibres and the environmental advantage
of JGT. Some efforts and programmes taken up by the Government of
Bangladesh has also been reported in the paper.

Discussions :

A few more prospective new areas of innovative applications of JGT came
up from the discussion. It was agreed upon that any new innovative
applications must be based on the fundamental properties of the base
materials and that the ideas of innovative areas that have been brought forward
would require lot more studies, field applications, monitoring and assessment
of ultimate benefit to the mankind in general.
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Technical Session il

Theme : Quality Control of Jute Geotextiles & Development of

Testing Facilities (from mill to site)

Chairman: Dr. Debasish Gupta, IAS, Chief Electoral Officer, Govt. of
Jharkhand, Ranchi, India.

6.

Title of the Paper:
Development of Testing Facilities and Specifications for Quality
Control of Jute Geotextiles and its Application

Presented by :
Prof. Amalendu Ghosh, Prof. & Ex-Head, Deptt. of Civil Engineering,
BESUS, India

The presentation highlighted the need for effective use of JGT, ways of
generation of database, various test categories and methods, basic
properties /parameters for formulation of specifications and quality
control guidelines for specific applications of JGTs. Different steps and
measures of quality control have been mentioned in the paper. The
need for specifications approved by the appropriate regulatory bodies
and development of internationally acceptable standards of JGTs was
emphasized upon for increasing confidence of the ultimate users like
engineers, contractors/ others.

Title of the Paper :
Quality Control of Jute Geotextiles & Development of Testing
Facilities

Presented by :
Prof. A. Jabbar Khan, Civil Engineering Department, Bangiadesh
University of Engineering & Technology (BUET), Dhaka, Bangladesh
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The presentation highlighted various research findings of a study aimed
at finding out the technical feasibility of using JGT as an alternative to
man-made geotextiles in civil engineering applications. Due to the
absence of standard test method or design approach related to JGT,
the ASTM and DIN standard test methods were adopted in the study.
Based on the test results some design examples as per methodology
specified for man-made geotextiles was also highlighted. The presenter
was of the view that untreated JGT can be used as separator provided
it meets certain property requirement. Treated /designed biodegradable
JGT could be an alternative to man-made geotextiles in soil
reinforcement applications. Need for development of a common/uniform
standard for testing and design methodology specifically for JGT has
also been underscored.

Title of the Paper :
A Critical Review on Quality Control & Testing of Jute Geotextiles

Presented by :
Dr. Prabir Ray, Principal, Institute of Jute Technology (IJT), Kolkata,
India

Different tests, testing methods, different types of treated JGTs for
specific uses along with some observations and suggestions were
mentioned in the paper. The author presented a comparative analysis
of the critical features of JGT found from the tests conducted by tJT
based on specifications for man-made geotextile by Indian Road
Congress (IRC). The presentation emphasized upon fabric engineering
and quality and opined that the width of fabric needs to be more than
2m. He inferred that JGT could match its synthetic counterpart in most
of the features at the initial stages. Finally the suitability of JGT for
using in construction of connecting and rural roads has aiso been
suggested /recommended in the paper.
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Discussions :

Highly interactive discussions on the abcve presentations revealed the
necessity of an interface between the suppliers and the users i.e. agencies,
engineers, contractors starting from the design stage to quality and quantum
required for enhancing the use of JGTs.

End users’ requirement is more important than any number of technical
strengths of the products. The industry is capable of supplying quality JGT
but there is no systematic demand of the product. Specific information and
data of the amount of JGT that is currently being used, and the amount of
JGT that has actual potential for being used have come up as major issues.
More demonstration projects /works using JGT are needed, which in the
long run would convince the users, ultimately increase the demand.

Representatives of Pakistan Jute Mills Association (PJMA) expressed
keenness in exploring and convincing the Govt. / related agencies for
application of JGT especially in the control of hill slope erosion in different
hilly areas of Pakistan and assured of PJMA’s support to the development of
JGT sector.
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Technical Session IV

Theme : Market and Marketability of Jute Geotextile vis-a-vis
Aspect of Production

Chairman : Mr. Quamrul Islam S‘iddique, President, Water Partnership,
LGED-RDEC, former Secretary and Honorary Adviser to LGED, Govt. of
Bangladesh.

9.

10.

Title of the paper:
Market and Marketability of Jute Geotextile

Presented by :
Mr.Vinay Chand, Vinay Chand Associates, 230 Finchley Road, London,
UK ' '

An overview and some statistics of the global market for geotextiles
were provided in the presentation. It was mentioned that the rate of
growth of JGT has been consistently around 3% per annum. Though
there has been sizable increase in the share of natural fibre geotextile
from 3-15%, but market of jute geotextivles has not grown as expected.
This is mainly due to poor market promotion, lack of product
development and more importantly poor distribution mechanism.
Development of market oriented JGT product for specific applications
where jute may be suitable may advance this sector in the right direction
with adequate support by the decision makers. The paper also cited
the example of development of coir geotextile market.

Title of the paper :
Market and Marketability of Jute Geotextile — Need for Diversifying
Production

- Presented by :

Mr. D. C. Baheti, Chairman, Indian Jute Industries’ Research
Association (IJIRA), Kolkata, India
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11.

The author assured that the jute industry is capable of producing right
types of JGT of any width and length according to demand and required
specification. Jute industry is also ready for its expansion and
modification, if needed. That market demand of JGT has not expanded
as expected due to lack of adequate R&D, technical parameters, market
support especially from the developed countries was focused in the
presentation. With assured market and the support of the government
it is possible to take care of any kind of problem in the supply chain of
the product. It is essential to come out quickly with technically compatible
JGT products which can be suitably used in specific areas with the
help/ assistance and support from all stakeholders, national and
international agencies.

Industry needs a growing market and believes that JGT has a market
poised with tremendous growth potential. The Indian jute industry is
looking for new products and do not want to be dependent on traditional
products like sacking/packaging but undoubtedly there is still high
demand for these products particularly rot-resistant sand bags, which
are also used for erosion control esp. in flood situations and help the
environment.

Title of the paper :
Marketability of Jute Geotextile vis-a-vis Aspects of Production

Presented by :
Mr. Mahmudul Hugq, Deputy Managing Director, Janata Jute Mills Ltd,
Dhaka, Bangladesh

The experience of manufacturing and marketing of JGT in the
international arena and the issues that came up in the process were
covered in the paper. All technical issues related to manufacturing could
be solved by the industry without difficulty. There lies no technical
problem in manufacturing JGT of any width, rather it is a handling
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issue. The author assured that production of JGT would pose no
problem, but specifications of JGT should be clearly laid down. Quality
control and assurance of JGT should be effectively exercised to
enhance market and maintain steady demand of JGT.

Discussions :

There is serious concern of river bank erosion both in India and Bangladesh.
Discussions revealed huge potential of JGT in controlling the said erosion
depending upon how the Geo-technical engineers come up with solutions by
appropriate use of right kind of JGT.

As positive indication of cost benefit of using JGT, saving of INR 3-4 lakh per
kilometer of 3.75 m wide rural road, calculated by CRRI was mentioned.

Suggestions for conducting a few models /pilot study in different agro-climatic
locations with varying soil conditions to demonstrate the performance of JGT
were made. Need for designing of application specific JGTs was reiterated.
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Technical Session V

Theme : Standardization of Jute Geotextile & Its Applications and

Related Regulatory Issues

Chairman : Mr. Amitava Ghosal, Vice-President, Stup Consultants (P)
Ltd, Kolkata, India

12.

Title of the paper :
Standardisation of Jute Geotextiles: Their Applications and related
Regulatory Issues

Presented by :

Prof. Dr. R.J. Rickson, Chair in Soil Erosion and Conservation,
National Soil Resources Institute (NSRI), Cranfield University,
Bedfordshir, UK

The presentation focused the effectiveness of JGT, issues of
standardization, regulatory issues, the compliances required from the
industry along with recommendations for ultimate market deveiopment
and expansion. The author mentioned JGT to be technically suitable
especially in the fields of soil erosion control and vegetation
management and having high potential in stabilization of rurai earth
roads. The author specifically focused on different aspects of
standardization and referred to various international standards. Some
reasons for lack of due market share of JGT despite its all socio-
economic advantages were identified in the paper. She said that the
specifications of JGT should be application-specific and relevant to
the performance/ functional requirement. A few reasons for future
increase in the use of JGT especially in USA and European countries
e.g. legislation for mandatory erosion control pian; heavy rainfall, frequent
flood incidences due to climate change; concept of eco-technology like
green solution; etc. were indicated in the paper. JGT should be improved
to overcome the barriers like irregular supply and pollution related issues
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13.

14.

against its adoption in the global market. Most importantly there should
be standards for JGT and proper representation of the natural fibre
bodies in setting appropriate standards for JGT to safeguard its interest
should be ensured.

Title of the paper :
Application of Jute Fibres in Foundation Beds

Presented by :
Dr. Satyendra Mittal, Associate Professor, Indian Institute of
Technology (IIT) Roorkee, India

The presentation was based on an experimental study conducted with
the application of jute fibres in improving load bearing capacity of soil.
The paper contained experimental details, methodology and results
with clear evidence that JGT is capable of increasing the load bearing
capaCity of soil significantly. The author stated that to exploit the potential
of jute fibre optimally in enhancing the bearing capacity of foundation
and standardization more in-depth studies with different types of soil
and JGT are required. He recommended development of working
models, conducting of Awareness Programmes and introduction of
“on-line jute helpline” for promotion of JGT.

Title of the paper :
Potential of Jute Geotextiles, its Application and Need for
Standards and Regulation

Presented by : _
Mr. Quamrul Islam Siddique, President, Water Partnership, Former
Secretary and Honorary Adviser to LGED, Dhaka, Bangladesh

The author mentioned briefly some case studies conducted with JGT
in India & Bangladesh. In mentioning the huge potential of JGT in the
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field of soil erosion control and rural road stabilization in Bangladesh
he referred to the enormous size of rivers, river banks/ network and an
extensive rural road links of the country. More awareness about the
JGT products needs to be created among the people, agencies and
organizations responsible for these works especially those in the
government. He stressed on formulating specifications, design
methodology, standards of JGT for specific applications with the
concerted efforts of the concerned people of India and Bangladesh
through a suitable project.

Discussions :

From the discussions it emerged that two most important issues that ensures
sustainability of any new product are quality control and appropriate
standards, without which no new product can earn confidence of the ultimate

users.

The reduction of surface runoff velocity that can be achieved by the 3-
dimensional character of JGT structure can never be achieved by geo-
synthetics.

A range of values may be used in determining specifications to reflect the
natural inherent variability of the product and has to be addressed by the
industry.

Four different types of JGT i.e. 292gsm, 500gsm,730gsm and 1000gsm are
currently available in the market. It would be an additional bonus to be able to
promote and market JGT as an organic product.
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CONCLUDING SESSION

Chairman : Mr. Sudripta Roy, Secretary General, IJSG

The Chairman opened the concluding session briefly highlighting the key
points and issues that came up from the presentations of the two-day
workshop. Referring to the success stories of the case studies presented in
the workshop he remarked that there are also some failure stories. He touched
upon the technical and commercial aspects in respect of the potential and
prospect of Jute Geotextiles along with the issues/questions that have been
raised.

He mentioned that there are already a lot of information from the earlier studies
and projects. This workshop is mainly to see what is still missing in convincing
the users for using JGTs particularly in soil erosion control and rural road
construction. He referred to the Jute Technology Missions of the Govt. of
India as regards increasing productivity through modernization of the industry,
regularization of work forces, etc. to achieve the primary objective of cost
effectiveness of the product.

With precise summary on each of the presentations the Chairman invited
discussion from the floor. A good number of queries mostly' on technical
aspects and also on regulatory, supply and marketing issues came up from
interactive discussions that continued for about 2 hours.

N

He concluded the workshop by expressing hope that this two-day workshop
had been a great learning experience with fruitful interactions/ thought
exchanges for all the participants and would definitely benefit the jute sector.
The major issues that have arisen from the discussions in the session are
as follows :

Issued Discussed :

L Issues of different technical aspects/performances e.g. increased CBR
values
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Issue of biodegradability of JGT

R&D requirement for other uses of JGTs

Quality control & manufacturing issue

- Guidelines /specifications for rural road construction and erosion control

Testing methods/ facilities for different variety of JGT for specific
applications '

Identifying the bottlenecks of industries

The nature of technical support needed by the industry for further
development.

Measures to combat competition with other natural products
Cost effectiveness of JGT

Availability of raw material

Change/ modification of existing machinery

Involving private end user agencies e.g. mining agencies etc. in field
testing.

Involvement of community, Self Help Groups, NGOs, environmental
groups/activists

Preparation of Standards with the involvement of Government bodies
Present Government policies
Strategy for marketing of JGT

Data regarding amount of JGT that is currently being used, and the
amount of JGT that has actual potential for being used

Interaction between regulatory bodies, industry, researchers and end
users.
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IMPORTANT OBSERVATION AND
RECOMMENDATIONS / SUGGESTIONS

The decisions/recommendations emerged from the discussions and
interactions among the stakeholders/participants after each of the Technical
Sessions and also in the Concluding Session of the workshop are summarized
below :

> Information on market demand for generation of market database.

»  Specific types of JGTs were found to have effectively controlled soil
erosion, mitigated land slides, stabilized mine spoils and successfully
improved performance /durability of roads.

» A full scale detailed study is necessary to obtain important different
parameters, answers/solutions to a number of technical questions and
determine performance criteria of different JGTs in different specific
applications.

> Identification of potentially effective types of JGT for rural road
construction and soil erosion control is essential.

»  Cost-competitiveness of JGT is important for marketing of JGT.

»  Cost effectiveness of JGT indicated by CRRI needs to be established
with cost-benefit analysis /matrix vis-a-vis other products.

» Application-specific and site-specific design JGTs and methodologies
should be developed.

31




\./1

\4

v

Formulation of specifications and technical parameters of JGTs for

each specific application.

Need to pursue further technological interventions through appropriate

R&D activities for production of a wider variety of new JGT products.

For JGTs —the test methods may be the same as that of geo-synthetics
but the interpretation of the results should be different. Consequently

separate design methodologies are to be developed for JGT.

Proper selection of jute batch for specific applications is needed.

User friendly manual on JGT may enhance the JGT application.

Awareness programmes should be conducted to improve perception

of the possible users.

Comparative Environmental Impact Assessment for constructions with
JGT should be carried out.

Regular interaction with the users, suppliers, manufacturers,

researchers is essential.

Policy support from the national govts., different govt. bodies and
industry.

Problems and obstacles in the supply chain, if any, should be identified -

and removed.

32




Guidelines and Specifications required for rural road construction and
erosion control considering various field conditions (to be obtained from
concerned Government bodies like PWD, Dept. of Soil Conservation,
Water Development Board, Irrigation & Flood Control etc.)

Representation from the jute industry/researchers/experts in the
different international Standard Committees is vital.

Need for intervention at the design stage of standards in the international
standard committees by natural fibre bodies like 1JSG in setting
standards that do not act as barrier for other viable alternative products
like JGTs.

Good practices to be shared among the interested agencies/bodies/
govts./countries.

Based on the fundamental properties of jute, new innovative applications
of JGT to be explored /identified through more lab studies and field
applications.

More‘ projects/ models /pilot study in different agro-climatic locations
with varying soil conditions are needed to demonstrate the performance
of JGT in order to convince the users, thereby increase the demand
ultimately.

Quality control and appropriate standards were identified as the two
most important elements that ensure sustainability of any new product
without which no new product can earn confidence of the ultimate users.
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Aggressive marketing effort with appropriate market strategy is
required.

Successful use of JGT would assure bulk demand of raw jute and
would be helpful for the jute growers.

As the demand driven nature of the future JGT project has been
established, the project needs to be pursued and implemented for the
benefit of all concerned and growth of the sector.
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Jute Geotextiles — Potential and applications In Road Works
Sudhir Mathur* Dr. P K. Nanda** U. K. Guru Vittal***

ABSTRACT

The performance of Road Pavements is influenced to a large extent by the
sub-grade soil strength and its drainage characteristics. Hill roads are further
subjected to failure due to instability of slopes adjoining the road or below the
road alignment. For improving the performance of sub-grade soil as well as
to stabilize the hill slopes, a variety of geosynthetic materials are available.
The majority of geosynthetics covering a wide range of woven and non-
woven geotextiles, geogrids, etc. are made of polymeric materials derived
from petroleum. These materials are not biodegradable and may create
environmental problems in the long run. In this regard, as a replacement to
synthetic products, geotextiles made from natural product like ‘Jute’ assume
significance.

After intensive study and applications, it is now fairly established that the
biodegradable nature of jute is an ecofriendly virtue rather than a deficiency
for application of jute products in geotechnical engineering. The availability of
jute in India in abundant quantity gives the natural jute fibre-based geotextiles
an advantage in terms of cost. However, for Jute Geotextiles (JGT) to play
an effective role, it is essential to design and develop specific fabric geometry
to suit a geotechnical application so that the geotextile can perform particular
functions like separation, filtration, drainage and erosion control. Several field
application projects involving use of JGT were taken up under CRRI
guidance.

This paper brings out salient aspects of field studies conducted by CRRI to
promote the use of jute based geotextiles in road works.

* Head, Geotechnical Engineering Division

** Ex Director

*** Scientist

Central Road Research Institute, P.O. CRRI, New Delhi— 110020.
E-mail : vittal.crri@gmail.com
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INTRODUCTION

The Central Road Research Institute (CRRI) has taken up many R&D
projects in the area of geotextiles since early 1980s. Laboratory studies on
the physical and engineering properties of different varieties of geotextiles
as well as field studies involving use of geotextiles for construction of
demonstration road projects have been carried out by the Institute. Jute is a
low cost, biodegradable and eco-friendiy natural product, which can be used
for producing many types of geotextiles. With growing awareness about
preserving the environment against ill effects of using synthetic (polymeric)
materials, the use of jute-based geotextiles in road works is gaining
importance. India is a very large producer of jute; the availability of jute in
India in abundant quantity thus gives the jute fibre-based fabrics, an advantage
in terms of cost. Jute is a lignocellulosic natural fibre and it is biodegradable.
There are various applications where the degradation of fabric does not hinder
its usage. The present paper brings out the high lights of the projects conducted
to promote the use of jute-based geotextiles in road works. With the growing
awareness about ecology around the world, it is worthwhile to develop jute
geotextiles for specified end-uses as these products have a large growth
potential.

APPLICATIONS OF GEOTEXTILES

The use of geotextiles in various civil engineering works has been increasing
worldwide at a rapid rate. The primary function of geotextiles is separation,
reinforcement, filtration and drainage. Within these functions, a wide range of
applications of geotextiles in geotechnical, highway and environmental
activities have arisen and have been experimented in the field, as well as
documented in literature. Jute geotextiles also perform similar functions, which
a synthetic geotextile does in a road structure.

FIELD DEMONSTRATION OF PROJECTS USING JUTE GEOTEXTILES

To promote use of jute geotextiles in civil engineering applications, a series
of field experiments were carried out using jute geotextiles for different
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functions. Applications of jute geotextiies for different functions at various
locations are described in the following sections.

Jute Geotextiles as Separator for Improving Pavement Performance at
Kandia Port

In Kandla port area, authorities were facing the problem of road construction
on soft soil. The performance of pavements constructed on soft soils can be
improved using jute geotextiles. The fabric when used as separator prevents
the penetration of subgrade material into voids of granular base course. The
permeability characteristics of the fabric also aids in faster dissipation of
pore pressures and ensures better drainage which result in fong term better
performance of the pavement. Provision of fabric reduces rutting and subgrade
can develop its full bearing capaéity. When the authorities decided to improve
the road network in Kandla port trust area, it was proposed to use jute
geotextile as a separator between subgrade and sub-base layer. The
properties of jute geotextile used at Kandla port road project are given in
Table 1. '

Table - 1 Properties of Jute Geotextile used as a separator at
Kandla Port

Description of Property Value

Type NonWoven

Tensile strength | 2.81 kKN/m
Thickness 6.91 mm

CBR push through load 0.5kN

Index puncture resistance 0.077 kN

Inplane permeability 9.2x10*m/s

Falling cone test No clear hole formed
Failure strain 30 Per cent
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The Table 1 shows that the fabric has low tensile strength but fails at a large
strain of the order of 30 per cent. Particularly in falling cone test, no clear
depression or punching was observed under the fall of the cone indicating
the resistance of fabric for puncturing due to aggregate or the material used
in sub-base layers. The jute geotextile provided restraint, acted as
reinforcement and prevented localised bearing capacity failures, which
resulted from individual stones being forced into the subgrade. Before
undertaking laying of jute geotextile, the site was cleaned properly. Subgrade
was rolled to achieve specified degree of compaction and its surface was
smoothened. Jute geotextile was spread over the compacted subgrade
followed by the sub-base course and WBM layers. The engineers of Kandla
port trust monitored the completed section for its performance in terms of rut
depth and other visible signs of distress. Results of the settlements recorded
from February 1997 to May 1997 sent by Kandla Port Trust, shows almost
negligible settlements after six months and no signs of distress in the treated
test section. This encouraging result prompted Kandla Port Trust to purchase
another consignment of jute geotextiles, which were used for road and
embankment construction in creek area in Kandla port.

Jute Geotextiles as Reinforcement at Kakinada Port

A deep-water port was constructed at Kakinada in Andhra Pradesh and within
the port area a road network was developed for transporting cargo from the
ships to the storage godowns. The subsoil in these areas was soft silty clay
and the water table was at 0.5 m below the ground level. Roads constructed
earlier had faced many problems during and after construction such as
subsidence of the fill during construction, excessive post-construction
settlements and lateral spreading of fill material. On the basis of settlement
calculations, it was estimated that as much as 30 per cent of the fill would
sink into the soft subsoil during spreading of the fill itself, necessitating
additional quantities of costly granular fill material, thereby, pushing up the
cost of construction.
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In order to mitigate the above problems, various alternatives were examined.
The use of geotextiles to improve embankments over soft subsoil is an
effective and well-tried method for reinforced soil construction. Geotextiies
can be used to improve i) the embankment stability against bearing capacity

- failure, ii) stability against deep seated slope failure, iii) to allow construction
over very soft or difficult foundation soils and ensure uniform settlement of
the embankment iv) and also to act as separator between the embankment
fill material and soft sub-soil. To some extent they also perform as drainage
blanket for draining pore water during consolidation. Reinforcement in an
embankment on soft soil is very effective when placed at or close to the
foundation surface. It was found that without reinforcement, the factor of safety
for the road embankment would be marginally less than unity. By providing
jute geotextile of strength 15 kN/m, the factor of safety would increase to
about 1.5. Even though jute geotextile is biodegradable, keeping in view,
increase in factor of safety of the embankment, as the strength of the
foundation sub-soil improves due to consolidation and the foundation soil
attains the required strength, the use of jute geotextile was adopted. The
reinforcement effect of jute geotextile would be needed only to improve the
stability during construction and in the consolidation phase during which the
sub-soil attains the required strength. The geotextile along with the sand
cushion would also act as a drainage layer for the escape of the pore water
during consolidation.

‘A woven jute geotextile with properties given in Table 2 was used for
reinforcement and also as a separator between the embankment and the
soft subsoil. From the experiment it was found that the required strength of
the subsoil developed within the short life of jute geotextile (about two years
after which it biodegrades) and it is economical as well as safe to use
geotextile in such projects. Monitoring of completed embankment (both jute
geotextile treated and control stretch without jute geotextile) carried out by -
JNTU College of Engineering; Kakinada showed very good performance of
jute treated embankment sections vis-a-vis untreated sections. Photo 1 and
2 shows laying of jute geotextile.
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Table - 2 Properties of woven jute geotextiles used at Kakinada Port

Property Test value
Thickness 3 mm
Weight ‘ 750 gsm
Tensile strength 15 kN/m
Elongation 10 per cent
Puncture reisistance 350N
Overlap length 300 mm

Photo - 1: Laying of Jute Geotextile at Kakinada Photo- 2 : Another view of Jute Geotextile Laying

Jute Geotextile as Drainage Filter at Hanuman Setu, New Delhi

In case of reinforced embankments constructed using fly ash as fill material,
the drainage aspects of the fill material is of critical importance during
construction period because or high permeability of fly ash. Additionally filter
criteria for Road Over Bridges like Hanuman Setu becomes critical during
the construction, as the water percolation into the back fill is more during
construction particularly in monsoon season. After completion of ROB, the
percolation of water would be negligible due to impermeable black topping.
Thus, the filter requirement was more during construction phase, i.e., for a
limited time period. In such cases, jute geotextile as filter can be effectively
and economically used along with reduced thickness of conventional filter,
which will be sufficient after the construction is over. A non-woven jute
geotextile satisfying the filter criteria was used in this project. Before laying
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jute geotextile filter, fly ash was compacted in layers of 20 cm thickness up
to the edge of the facing panel. Once the height reached up to the next geogrid
level, trench of width 0.6 m was excavated in the compacted fly ash. Jute
geotextile was cut to the required size and placed vertically in the trench.
Sand and coarse aggregates were filled in the trench and compacted. When
the construction of reinforced embankment was nearing completion and black
topping was yet to be laid, rainfall of moderate intensity occurred at site. From
the visual inspection after the rainfall, it was found that jute geotextile retained
the fine fly-ash particles effectively and water drained through the jute
geotextile.

Jute Geotextile for Drainage and Filtration application on Joshimath- Mallari
Road

A stretch of Joshimath-Mallari Road in Uttarakhand state was prone to
subsidence and sinking for the last many years. This stretch was located on
debris slide area and debris consisted of micacious sandy silt. During field
visit, a number of seepage points were also observed on the uphill as well as
downhill slopes. The road was experiencing subsidence during the monsoon
every year, leading to damages to the restraining structures and road
pavement. Breast walls constructed earlier had got damaged due to slip.
During rainy season, the pavement experienced continuous gradual
subsidence at many locations in the stretch.

As a measure to arrest the sinking of road pavement, a systematic network
of roadside trench drains and cross trench drains were proposed using non-
woven jute geotextiles (Photo 3 and 4). Conventional roadside trench drains
consists of a shallow trench filled with graded aggregate filter material with or
without a perforated pipe. Construction of such drains was difficult due to
non availability of suitable filter materials. Such drains even if constructed
may loose their efficiency due to clogging, as the fine materials enter the
aggregate filter filling the voids. Hence to retain the soil particles, trench drains
made of rubbles encapsulated in non woven jute geotextiles were adopted.
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For construction of road side and cross trench drains, about 1000 sq
m of non woven jute fabric having 750 gsm was used. This technique was
implemented for about 100 m length of the road in June 1996. The monitoring of
field experiments on this particular stretch of treated road carried out in June
1997 showed encouraging and satisfactory results. There has been no further
sinking and subsidences of the road at this location.

Photo - 3 : Road Side Trench Drain Photo - 4 : Cross Trench Drain

Jute Geogrid for Erosion Control of Denuded Slopes

Field studies by CRRI have shown shallow surficial slides constitute a .
significant proportion of landslides in areas with moderate rainfall intensity
and where soil cover is medium cohesive in nature. Most surficial landslides
occur as a result of denudation of vegetation on soil sIo'pes consequent upon
a cut being made for road construction purposes. Denudation of vegetation does
occur due to landslides, both surficial as well as deep-seated. Surficial slides
extend to only a couple of meters below the slope surface and originate as a
result of erosion from flowing water. If erosion is allowed to proceed unchecked,
there is the possibility that the damage may spread laterally or the depth of
erosion may increase, eventually resulting in a much larger damaged slope
area. Vegetative turfing represents one of the most important corrective measures
in either case. In the case of freshly exposed cutting made for road construction,
vegetative turfing is important, even as a preventive measure. Vegetative
turfing has proved to be, by and large, the most economical and simple means
of protecting slopes of hills and embankments against erosion. Based on
several field trials carried out by the Institute (Table 3) a technique has been
developed for treatment of erodible slopes as a part of landslide correction
works.
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Table - 3 Field experiments on erosion control using jute geotextiles

Project site Application Specification of jute geotextile | Quantity used
Satun, Ponta Erosion control by| Jute netting 2 cm x 2 cm grids 2000 sgm

Sahib onSH-1in | growth of

Himachal Pradesh | vegetation

Kaliasaur slide near | Arrest debris flow | Jute netting 2 cm x 2 cm grids 1000 sgm
Srinagar, and growth of

Uttarakhand vegetation

In the field trials, for installing the jute grids, the slopes were initially
demarcated, graded and fertilised. The levelling of the area must ensure that
when netting is laid, it would cover the entire area flush to the ground permitting
water to flow over the jute netting. First a dose of seed broad casting of
locally available perennial grasses is done. Thereafter, jute netting of specified
1.25 cm to 2.50 cm openings size and having roll width of 1.0 mto 1.25m is
laid on the prepared slope surface firmly in the direction of water flow. The
sides of the netting are secured against displacement by an overlapping of 5
cm to 8 cm and stitched or pegged down with 15 cm long steel nails about
1.0 m apart. The top and bottom ends of the fully stretched jute netting are
fixed/anchored in trenches of 30 cm depth. Afterwards, another dose of seed
broadcasting and dibbling of locally available grasses 15 to 20 cm apart, row
to row is carried out.

The jute net provides innumerable miniature check dams thus absorbing the
impact and kinetic energy of the falling rain drops and surface runoff, thereby,
reducing its erosion potential. The soil, seed, grass root slips are kept in situ
without being dislodged, thereby, getting full benefit of moisture. Jute has
‘maximum absorption capacity of about 400 per cent of its dry weight as
‘compared to about 175 per cent for sisal and 150 per cent for coir. After the
first rainy season, vegetation envelops the entire surface thus protecting the
slopes permanently. Jute geogrid have been observed to have a life of about
2 to 3 years in the field, which is sufficient for promoting the growth of
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vegetative cover over the denuded slope. At the end of jute geogrid’s life, the
geogrid decomposes and in the process adds nutrients to the soil. Thus, by
providing jute netting, not only the erosion of the slope would checked due to
vegetation growth, but also the possibility of shallow failure averted, due to
the strengthening of the top 0.5m of the hill slope.

Use of Jute Geotextile for PMGSY Road Construction

This project is presently being implemented by Ministry of Rural Development/
NRRDA in association with Jute Manufactures Development Council (JMDC).
CRRI has been appointed as Technical Consultant for this project. State Rural
Roads Development Agencies in five states - Assam, West Bengal, Orissa,
Madhya Pradesh and Chattisgarh have been entrusted the responsibility of
constructing these demonstration roads. Under this project 10 roads (two
roads in each state) are being constructed using jute geotextile to study its
efficacy for drainage, erosion control, capillary cut-off and subgrade
improvement. The pavement design incorporating jute geotextiles were earlier
carried out by CRRI and ‘Detailed Project Report’ for each of the roads was
prepared. Awareness cum Training workshops were held in all the five
participating states to impart knowledge about jute geotextiles, their usage,
advantages and other related aspects to the engineers from implementing
agencies (state rural road construction agencies) jointly by Jute
Manufacturers Development Council and CRRI. During construction phase,
random quality monitoring of construction work is being carried out by CRRI
scientists in these demonstration road projects apart from guiding state engineers
on technical aspects. The construction work is nearing completion in some of
the roads, after which their performance would be monitored by CRRI for 18
months. Some of the typical proposed pavement cross sections incorporating
jute geotextile and photos of construction work are given in Fig 1 and
Photos 5 & 6 respectively.
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Fig - 1 : Typical Cross Section of PMGSY Road Proposed Using Jute Geotextiles

Photo - 5: Laying of Bitumen treated Jute Photo 6 : Laying of Rot Resistant Jute
Geotextile 4t West Bengal Geotextile at Assam
CONCLUSIONS '

Field experiments carried out at various places in India, have shown that jute
geotextiles play an effective role for various applications in highway
engineering. Jute geotextiles in their present form are suitable for separation,
filtration, drainage and reinforcement functions. The biodegradable nature of
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jute netting has a distinct advantage over other synthetic grids used for the
control of soil erosion. However, there is need to develop specifications of
fabrics to suit geotechnical applications in different areas. Sustained efforts
are required for dissemination of technology and also to continue efforts to
explore new areas.
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Application of Jute Geotextile on Rural Roads of
Bangladesh for Slope Protection

Dr. Zahid Hossain Prodhan

ABSTRACT

The study is about the use of Jute Geotextile in slope protection work on
Pakulla-Lauhati Road of Delduar Upazilla, under the District of Tangail about
80 km north of Dhaka, Bangladesh. The project has been designed by the
author and implemented by Bangladesh Jute Research Institute (BJRI) and
Local Govt. Engineering Department (LGED). The then Ministry of Jute and
European Commission (EC) funded the project.

The study highlights the importance and advantage of chemically treated
jute making it ‘Design-Biodegradable’for use in different development projects.
While elaborating different uses of locally available jute the study also indicates
various treatment procedures as may be needed in appropriate situations.
Embankment designs along with expenditure estimates have also been
provided.
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Significance

Jute Geotextiles provide indigenous, available technologies which have got
enough potentiality for improvement of rural roads. This technology has already
been scrutinized by a model study implemented by Arcadia Property
Development Ltd. (APDL) and Bangladesh Jute Research Institute (BJRI) in
BJRI premises. Rural unemployed and unskilled labour can be utilized for
application of this technology. Normally Jute fibre gets swelled and degraded
within six months in water and is less durable in acidic, alkaline and other
solutions. Quick bio-degradability of Jute fibre is the main disadvantage for
using Jute as raw material for Jute Geotextile. By different modifications,
Jute yarns are converted into specified design-fabric without changing its
environment-friendly character.

Objective

The main objectives of the project were —

» Optimization of Jute Geotextiles as stabilizer for rural roads.

»  Technical feasibility study of Jute Geotextiles use in large scale.
»  Marketing of Jute Geotextiles.

> Employment Generation.

» Transfer of Technology.

Advantage of Jute Geotextile

Jute Geotextile is much cheaper than synthetic geotextile. It is easy to blend
with other fibres. Geotextile is environment-friendly, biodegradable and locally
available. Initially it posseses high strength. It is also a renewable source of
energy as a natural biomass.
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Treatment Procedure

Normally untreated Jute fibre is swelled and degraded within six months in
water. So some chemical treatment was necessary to increase its life span
upto 5 -10 years.

Rot-proofing Treatment

Sodium Carbonate and Sulphate of Copper is mixed with water and sprayed
manually over jute fabrics. The treated fabrics were dried in sun light at NTP.

Treatment with bitumen emulsion of specific density

Carbon black was prepared with required quantity of volatile oil and then
bitumen emulsion was added with paste and stirred. After making a
homogeneous mix, the emulsion was smeared on the modifiéd hessian cloth
by brush manually and dried in sunlight in an open area at NTP.

Treatment with silicate of specific viscosity

Silicate solution was prepared by adding hot water and stirred according to
need and then used on the modified bitumen-treated samples manually and
dried at NTP.

Treatment with Ca-base grease composite

Ca-base grease was added with required amount of carbon black and a
paste prepared by adding volatile oil. The composite paste was then rubbed
haphazardly by hand on the modified hessian cloth and completed the rubbing
by brush. After rubbing a small amount of carbon black it was sprayed over
the located area or the entire sample and then again rubbed by brush.

Preparation of horizontal drain

The whole portion of the drain prepared by hessian cloth was treated with a
bitumen emulsion composition. The located area i.e. the middle portion of the
sample was smeared with the grease composition and dried in open air at
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NTP. Coarse Sand (FM>2.5) was used as the filter material.

Preparation of vertical drain

Lightweight Hessian cloth was coated with the grease composition and dried
in open air at NTP.

Placement of Jute Geotextile

At first existing embankment was cut upto the design level. Levelling, dressing
and manual compaction was done upto the specified level. Jute Geotextile
was placed layer by layer as per approved design. Depth of each layer was
limited to 500 mm. Horizontal and vertical drains were constructed
simultaneously.

At our project road, four types of treated Jute Geotextile were used. In the
first section we used untreated fabric, in the second section only rot- treated
fabric, the third was bituminous emulsion treated while in the last section
grease-treated fabric was used.

We will observe that what type of fabrics is the most suitable for such type of
project. The project will be monitored up to three years. It seems that Jute
Geotextile is very useful in slope protection. In our project Jute fabrics were
kept exposed but its durability can be increased by using of CC block or
brick block over them.

CONCLUSIONS

Using of Jute Geotextile to increase stability of road is a very useful technique.
Synthetic Geotextile is very costly and it requires foreign currency to import
it. As Bangladesh is a flood-prone region we have to spend a lot to keep our
rural roads in working condition. We could use Jute Geotextiles to keep our
communication network functional throughout the year.

52




Annexures
1.  Design & Specification Annexure — 1

2.  Statement of Expenditure Annexure — 2
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Annexure — | (Contd.)

Design of Embankment of Saula Kria Gram
Pakufla Lauhati Road Using Jute Geotextile
At Tangait

p———10000mn(32"~10" >—r

T T Horizonts! Drain (Perforated)
- ﬂ[ 4821415'-10") | i Wi S o e Gootesale
396}2(13’*0') L
5 ( 3000¢9'-10")  >Jute Geotextile &
S J &
P S
$ [ 8090(6’—10’) (Q)
' 1066¢3'~6%) ,
} i
SECTION: (A-A)
i i Designed By : Drawn By« CONSOLTANT: FEY Moo
Drawing Title mmmzum By: ARCADIA PROPERTY DEV. LTD. > 0;“
SECTION: (A- A) Esgineer: SALMA House # 4, Road # 4,

















































































































































































































































































































































































































































































































































