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Abstract - Now a days, for the purpose of better transportation, good quality and higher ultimate strength of pavement is
necessary. In our research work, we will try to make the subgrade processing higher strength, lesser thickness and
economical cost oriented with using high efficient natural fibres like jute fibre. For the flexible pavement, optimum jute
fibre content of 3%, 5%o0r 7%with different length of 12 and 18 mm will be analysed by various laboratorical test. The
required replacement material are easily available, environmental friendly, economical and easy to use. In any type of
pavements a weak subgrade results in greater thickness layer, so that the stress on the subgrade are inconstant with their
load carrying capacity. To obtain the required strength and increase the life span of the pavement marshal stability and mix
design will be adopted. The focus of the research work is to utilize the strength of stabilized flexible pavement with using
lesser base material, environmental friendly, economical and higher strength able jute fibres with different length and sizes.

Index Terms -ultimate strength, natural fibres, flexible pavement, jute, sustainability.

l. INTRODUCTION

All manuscripts must be in English. These guidelines include complete descriptions of the fonts, spacing, and related information for
producing your proceedings manuscripts. Please follow them.

This template provides authors with most of the formatting specifications needed for preparing electronic versions of their papers.
Margins, column widths, line spacing, and type styles are built-in; examples of the type styles are provided throughout this document
and are identified in italic type, within parentheses, following the example. PLEASE DO NOT RE-ADJUST THESE MARGINS.
Some components, such as multi-leveled equations, graphics, and tables are not prescribed, although the various table text styles are
provided. The formatter will need to create these components, incorporating the applicable criteria that follow.

1. PROBLEM DEFINATION &SCOPE

Problem:

Flexible pavements are often afflicted with problems of cracking and rutting due to repeated traffic loads, steps must be taken to
increase the life of the bituminous pavements, cause permanent deformation (rutting), fatigue and low temperature cracking, service
life of the road pavement.

Scope

A pavement structure can be designed either as a flexible pavement or rigid pavement.

Importance of flexible pavement in a developing country like India is still intact.

Advantages and disadvantages of flexible pavement.

Properties: Flexible pavements have low or negligible flexural strength and are rather flexible in their structural action
under higher volume of traffic and load.

Significance of transportation in economic development of the country.
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I11. MATERIAL INVESTIGATION

A) materials
1. Coarse Aggregate Crushed aggregate confirming to IS: 383-1987 was used. Aggregates of size 20mm, 16mm and 12.5
mm of specific gravity 2.74 and fineness modulus 7.20 were used.
2. Bitumen of grade 80/100 were used. As per IRC: code 37; Penetration value were found out to be in range of 75-80 and
Ductility value were in range of 75-82

B) Advantages Of Jute Fibre
¢+ jute includes good insulting and antistatic properties and has low thermal conductivity
< It has high tensile strength ,low extensibility and ensure better breathability of fibres
«+ Jute is one of the most versatile natural fibre for replacement of bitumen in flexible pavement
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C) Test For Marshal Stability Value

Specimen 1 | Specimen 2 | Specimen 3
Stability for 12 mm bindef material 1620 1757 1687
Net flow for 12 mm binder material 3.80 4.20 4.05
Stability foe 18 mm binder material 1806 1789 1746
Net flow for 18 mm binder material 3.87 3.96 4.20
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D) Test for Ductility Value

1.

2.
3.
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Melt the bituminous test material completely at a temperature of 75°C to 100° C above the approximate softening point until
it becomes thoroughly fluid.

Strain the fluid through IS sieve 30.

After stirring the fluid, pour it in the mould assembly and place it on a brass plate. In order to prevent the material under test
from sticking, coat the surface of the plate and interior surfaces of the sides of the mould with mercury or by a mixture of
equal parts of glycerin and dextrin.

After about 30-40 minutes, keep the plate assembly along with the sample in a water bath. Maintain the temperature of the
water bath at 27° C for half an hour.

Remove the sample and mould assembly from the water bath and trim the specimen by levelling the surface using a hot
knife.

Replace the mould assembly in water bath for 80 to 90 minutes.

Remove the sides of the mould.

Hook the clips carefully on the machine without causing any initial strain.

Adjust the pointer to read zero.

Start the machine and pull clips horizontally at a speed of 50 mm per minute.

Note the distance at which the bitumen thread of specimen breaks.

Ductility value

Testl | Test2 | Test3
Initial reading in mm 0 0 0
Final reading in mm 74 82 80
Ductility value for 3% binder material(jute),12 mm 97 84 87
Ductility value for 5% binder material(jute),12 mm 102 98 84
Ductility value for 7% binder material (jute),12 mm | 90 98 91
Ductility value for 3% binder material(jute),18 mm 86 98 89
Ductility value for 5% binder material(jute),18 mm 97 87 92
Ductility value for 7% binder material(jute),18 mm 95 86 91
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E) Test for Penetration Value

Preparation of test specimen: Soften the material to a pouring consistency at a temperature not more than 60°C for tars and
90°C for bitumen above the approximate softening point and stir it thoroughly until it is homogeneous and is free from air
bubbles and water. Pour the melt into the container to a depth at least 10mm in excess of the expected penetration. Protect the
sample from dust and allow it to cool in an atmosphere at a temperature between 15° to 30° C for one hour. Then place it along
with the transfer dish in the water bath at 25° + 0.1 °C, unless otherwise stated.

Fill the transfer dish with water from the water bath to depth sufficient to cover the container completely, place the sample in
it and put it upon the stand of the penetration apparatus.

Clean the needle with benzene, dry it and load with the weight. The total moving load required is 100 = 0.25 gms, including
the weight of the needle, carrier and super-imposed weights.

Adjust the needle to make contact with the surface of the sample. This may be done by placing the needlepoint in contact with
its image reflected by the surface of the bituminous material.

Make the pointer of the dial to read zero or note the initial dial reading.

Adjust the penetration machine to measure the distance penetrated.

Make at least 3 readings at points on the surface of the sample not less than 10 mm apart and not less than I0Omm from the side
of the dish. After each test return the sample and transfer dish to the water bath and wash the needle clean with benzene and
dry it. In case of material of penetration greater than 225, three determinations on each of the two identical test specimens using
a separate needle for each determination should be made, leaving the needle in the sample on completion of each determination
to avoid disturbance of the specimen.

Penetration value

Test1l | Test2 | Test3
Initial value 0 0 0
Final value 75 80 76
Penetration value for 3% binder material(jute),12 mm 65 64 69
Penetration value for 5% binder material(jute), 12 mm 58 64 62
Penetration value for 7% binder material(jute),12 mm 65 60 69
Penetration value for 3% binder material(jute),18 mm 57 60 58
Penetration value for 5% binder material(jute),18 mm 61 64 60
Penetration value for 7% binder material(jute),18 mm 68 72 69
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CONCLUSION

Flexible pavement depends upon the strength of its bitumen binder. Addition of jute fibre in flexible pavement improves different
values such as penetration, ductility and stability values. After adding jute fibres in proportion of 3%, 5% and 7%, we noticed the
penetration value improves by 30% to 40% as per recommended value of IRC: 80/100 which results in increased strength. Ductility
value improved significantly by 30% to 50%. This indicates the durability and the strength that it could provide during excessive
loads on pavement results in better performance and life of pavement. Also the stability and flow values were obtained which indicate
the actual vertical deformation when maximum load is reached. As bituminous pavement is subjected to severe traffic loads from
time to time, it is necessary to adopt bituminous material with good stability and flow.

1V. ACKNOWLEDGEMENT

Many hands have given their active support and contributed for design, development and production of our project. It is very difficult
to acknowledge their contributions individually, among them; first | express my gratitude to my guide Prof. Priyank B. Shah for their
affection throughout guidance, advice and encouragement. Special thanks to my college for giving me the invaluable knowledge.
Above all I am thankful to almighty god for everything.

REFERENCES

[1] AASHTO T 245 (1997), “Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall
Apparatus”, American Association of State Highway and Transportation Officials, Washington DC.

[2] Al-Hadidy, Al. and Yi- qiu, Tan. (2008), “Evaluation of pyrolisis low density polyethylene modified asphalt paving materials”,
Construction and Building materials, Volume: 23, Issue number 3, 1456 — 1464.

[3] ASTM D 1559 (2004), “Standard Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall
Apparatus”, American Society for Testing and Materials, Philadelphia.

[4] ASTM D 2041(1995), “Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous
Materials”, American Society for Testing and Materials, Philadelphia.

[5] Aggarwal, P. and Sharma, B., —Application of Jute Fiber in the Improvement of Subgrade Characteristicsl. International
Journal on Transportation and Urban Development

[6] Behbahani, S., Nowbakht, H., Fazaeli and Rahmani, J. (2009), “Effects of Fiber Type and Content on the Rutting Performance
of Stone Matrix Asphalt”, Journal of Applied Sciences, 9: 1980-1984.

[7] Chenand Wu (2009) Experimental Study of Fibbers in Stabilizing and Reinforcing Asphalt Binder. Fuel, China.

[8] Data Book on Jute, 1st edition., Edited by Mitra B.C., (National Institute of Research on Jute and Allied Fibre Technology),
Kolkata .

[9] Huang H, White TD (2001). Dynamic properties of fiber-modified overlay mixture. Transport Res. Rec., 1545: 98-104. )
Hogue M.Z., An introduction to jute /allied fibres properties and processing, International Jute Organization, 1JSG (1992)

[10] Hogue M.Z., An introduction to jute /allied fibres properties and processing, International Jute Organization, 1JSG (1992).

[11] Tbrahim, K. (2000), “The Tensile Characteristics Of Fibre Reinforced Bituminous Mixtures”, PLATFORM. Volume 1 Number
2,17-24

IJEDR1602233 International Journal of Engineering Development and Research (www.ijedr.org) 1316



file:///E:/Planet%20Publication/IJEDR/Volume%203/Vol%203%20Issue%202/Published_Paper_V3_I2/www.ijedr.org

