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ABSTRACT- Exponential increase in traffic, 
overloading of commercial vehicles and significant 
variations in daily and seasonal temperatures have 
shown some limitations of conventional bitumen 
performance. It is thought, that with the help of 
additives is one of the approaches to improve 
performance of Recycled Asphalt Pavements. Here 
fibres have been used to improve the performance of 
asphalt mixtures against permanent deformation, 
Because of their inherent compatibility with asphalt 
and excellent mechanical properties. In the present 
study, an attempt has been made to study the effects 
of use of a mineral fibre called Glass Fibre of 12mm 
along with the Bitumen is added  in the percentages 
of (0.5, 1, 1.5, 2) to the total weight of the material. 

 An experimental study like Marshal 
stability and Stripping value test  is carried out on 
fibre modified Recycled Asphalt Pavement. The 
modified pavement at Different percentages are 
subjected to different performance tests to evaluate 
the effects of fibre addition on mix performance. 

I. INTRODUCTION 
Some undesirable effects can occur mainly 

due to high number of vehicles imposing repetitive 
higher axle loads on roads, environmental condition 
and construction errors. These usually cause 
permanent deformation, service life of the road 
pavement is going to be decreased. Fatigue are the 
most common distresses in road pavement which 
result in the shortening of pavement life and increase 
maintenance cost as well as road user cost. Hence, it 
is vital to find out ways to delay the asphalt 
pavement deterioration and to increase its life span. 
Many studies have been conducted to improve road 
pavement characteristics which can provide 
comfortable ride and ensure greater durability and 
longer service life against climate changes and 
traffic loading. 

The design of bituminous mix is expected 
to result in a mix which is adequately  

(i) Strong  
(ii) Durable  
(iii)  Resistive to fatigue and 

permanent deformation  

(iv) Environment friendly   
(v) Economical 
Pavement consists of more number layers 

with different material supported by a suitable layer 
called sub grade. Generally pavement is of two types 
i.e. flexible pavement and rigid pavement.  

 
RAP material: With increased demand and limited 
aggregate and binder supply, Hot Mix Asphalt 
(HMA) producers have begun using Recycled 
Asphalt Pavement (RAP) as a valuable component 
.With increased demand and limited aggregate and 
binder supply, HMA producers have begun using 
RAP says a valuable component in HMA. As a 
result, there will be renewed interest to increasing 
the amount of RAP used for hot mix asphalt (HMA). 

The factors influencing the use of RAP in 
asphalt pavement, are economic savings and 
environmental benefits. RAP is a useful alternative 
material for construction because it reduces the use 
of aggregates and it also reduces the amount of 
asphalt binder required in the production of HMA. 
The use of RAP is energy conservation, lowers 
transportation costs required to obtain quality 
aggregate, and preserves resources. Apart from this 
uses of RAP decreases the amount of construction 
materials placed into landfills and does not deplete 
non-renewable natural resources such as aggregate 
and asphalt binder. Finally, recycling of asphalt 
creates the optimization use of natural resources and 
sustains the asphalt pavement industry. 

In order to be successful, recycled asphalt pavement 
must be cost-effective, perform well, and 
environmentally sound. To ensure, this 
requirements are met with U.S  Federal Highway 
Administration’s (FHWA) promotes  the following:  

 The use age of recycled materials in the 
construction of highways to the maximum 
economical and practical extent it is 
possible with equal or improved 
performance.  

 The use of RAP in HMA because RAP can 
have a large economical, environmental, 
and engineering impact in pavement 
recycling. 
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Glass fibre(fiber): It is a material consisting of 
numerous extremely fine Fibers of glass . These 
fibers has roughly comparable mechanical 
properties to other fibers such as polymers and 
carbon fiber.Therefore Glass fibers are used as a 
reinforcing agent for many polymer products. 

 Types of Glass fibers: 

1. A-glass: A glass is also called as alkali 
glass and is resistant to chemicals. It is 
close to window glass. 

2. C-glass: C glass offers very good resistance 
to chemical impact and is also called as 
chemical glass. 

3. E-glass: it is also called as electrical glass 
and is good insulator of electricity. 

4. AE-glass: this is alkali resistant glass. 

5. S-glass: it is also called as structural glass 
and is known for its mechanical properties. 

 
II. LITERATURE REVIEW 

1. Title:A STUDY ON THE 
PERFORMANCE OF GLASS FIBRE 
MODIFIED BITUMEN IN DENSE 
BITUMEN MACADAM:   

Published By: Polagani Sateesh And 
Pallatiaviansh  
Conclusion: From Marshall Properties it is 
seen that, 4% of  Air voids is obtained at 
1.5% Glass fibre content and the stability 
value is also maximum at this percentage 
From the above conclusions on , i.e. DSR 
and Marshall Properties it was observed 
that 1.5% Glass fibre is the optimum fibre 
content which gives better results. 

2. Title: GLASS FIBER REINFORCED 
ASPHALT PAVING MIXTURE: 
FEASIBILITY ASSESSMENT: 

Published By: S.Z. Zaharan And M.N. 
Fatani 
Conclusion: The result of this evaluation 
shows that  reinforcing the paving mixture 
with fiber improves the performance of the 
pavement structure, thereby reducing the 
frequency of future rehabilitation costs and 
resulting in a more economical pavement. 
Based upon the life cycle cost analysis, 
reinforced paving mixture appears to be 
more economical than the conventional 
paving mixture by a considerable margin 
especially when the actual fiber market 
price is considered. A market price ranging 
from 10 to 15 SR/kg was quoted by the 
fiber supplier, depending on the required 
amount. 

3. Title: PARTIAL REPLACEMENT OF 
BITUMEN WITH GLASS FIBER IN 
FLEXIBLE PAVEMENT: 

Published By: K. Sri Harsha, M. Nikhil 
And K. Hemantha Raja 
Conclusion: By addition of glass fiber the 
penetration value increased as compared to 
the nominal mix. The ductility value 
decreasing by increasing glass fiber. As 
glass fiber increases the softening point 
increases. The optimum binder content for 
addition of glass fiber is 5.4%. The 
optimum binder content for the nominal 
mix is 5.6%. The Maximum Marshall 
Stability value occurred at 5% of bitumen 
for 3% of glass fiber is 26.03KN. As 
compared to the nominal mix the stability 
value increasing. And the flow value is 
decreasing. 

4. Title: PROSPECT OF USING GLASS 
FIBER REINFORCED BITUMINOUS 
MIXES: 

Published By: Abdelaziz Mahrez, 
Mohamed Rehan Karim And Herda Yati 
Katman. 
Conclusion: The use of glass fiber showed 
varied results, some of the results appear to 
improve the property of the mix and some 
are not. The ductility results showed a 
decrease when adding the fiber while the 
elastic recovery test was unsuccessful. The 
addition of fiber decreased the stability and 
increased the VIM, however the addition of 
fiber showed an increase in the flow value 
and the more fiber you add above 0.20% 
will results in a decrease of the flow value. 
The addition of fiber seems to affect the 
stiffness of the mix by decreasing its 
resilient modulus as compared to the 
original mix. 

5. Title: REVIEW OF GLASS FIBER 
GRID USE FOR PAVEMENT 
REINFORCMENT AND APT 
EXPERIMENTS AT IFSTTAR: 

Published By: Mai Lan Nguyen, Juliette 
Blanc, Jean Pierre Kerzreho And Pierre 
Hornych. 
Conclusion:  As presented in the literature 
review, glass fiber grid based 
reinforcement systems have been used for 
about 30 years, and have been the subject 
of many studies. Concerning laboratory 
behaviour, two main grid properties have to 
be evaluated: the adhesion of the grid to the 
asphalt material, and the resistance to 
cracking of the grid reinforced asphalt 
layer. Two main tests, which are relatively 
easy to perform, are largely used to 
evaluate these properties: the Leutner shear 
test to characterize adhesion and the four 
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point bending test to characterize resistance 
to cracking. Another important property of 
glass fiber grids is their resistance to 
damage during construction, and a 
laboratory test simulating construction 
damage is also in development. Laboratory 
tests on glass fiber grid reinforcement 
systems have shown mixed results, and it 
was shown that poor performance is mainly 
due to problems of bonding between the 
grid and the asphalt material. Various 
solutions have been proposed to improve 
the bonding, including association of the 
grid with a non-woven geotextile and tack 
coat, or with a special adhesive film. The 
size of the grid mesh is also important: a 
too small size, in comparison with the 
maximum aggregate size, prevents the 
interlock of the aggregates from the two 
asphalt layers, and can lead to debonding. 

6. Title: EXPERIMENTAL STUDY ON 
THE EFFECT OF GLASS AND 
CARBON FIBERS ON PHYSICAL AND 
MICRO-STRUCTURE BEHAVIOUR  
OF ASPHALT 

Published By: Majid Alidadi And 
Mohammad Mehdi Khabiri. 
Conclusion: This experimental Study 
aimed to evaluate the effect of carbon and 
glass fibers on tensile strength, rutting 
resistance and the behavior of the crack 
propagation. In this paper, indirect tensile 
and Marshal Tests were used to identify the 
properties of asphalt mixtures before and 
after adding fibers. The following results 
were obtained based on laboratory 
investigations. 
The tensile strength initially increases and 
then decreases with increasing glass and 
carbon fibers content. So, the highest 
tensile strength can be achieved for 
mixtures containing glass fiber content of 
0.3% and carbon content of 0.2%. 
Increasing the tensile strength can put off 
asphalt cracking occurrences. 

7. Title:PERFORMANCECHARACTERIS
TICS OF ASPHALT CONCRETE MIX 
MODIFIED WITH GLASS FIBRES: 

Published By: Manoj Shukla, Dr. Devesh 
Tiwari And K. Sitaramanjaneyulu. 
Conclusion: With addition of glass fibres, 
OBC of  GFMAM  mix was found to be 
5.32% with glass fibre content of 0.15%. 
The result shows that with the addition of 
glass fibres in asphalt concrete mix, the 
optimum binder content increased by 
0.02%. The Marshall Stability of  GFMAM 
increased up to 11%  and  the indirect 
tensile strength increased up to  12%  
compared to plain AC mix.. Retained 

stability and tensile strength ratio of 
GFMAM also increased  up to 5 % which 
indicates that cracking in asphalt mixes 
may be delayed  and moisture induced 
damage will be less. With the addition of 
glass fibre in asphalt mix, the average 
resilient modulus increased up to 38% at 25 
°C but the increase in resilient modulus is  
up to  19 % at higher temperature at  35°C. 
The GFMAM have shown 35 % less 
accumulated strain in repeated load 
deformation test at the temperature of 60 
°C compared to plain asphalt mix.  Flexure 
stiffness of the GFMAM in fatigue test also 
improved by 37 % & 28 % compared to 
plain AC mix. 

8. Title: STRIPPING PHENOMENON IN 
BITUMINOUS MIXES: AN 
OVERVIEW 
Published By: Gourav Goel And S.N. 
Sachdeva 
Conclusion: The evaluation methods 
consider mainly moisture sensitivity as the 
main factor due to which stripping occurs.  
In laboratory distilled water is used in 
experimentation which is neutral with pH 
7, but there is a large variation in pH value 
of water in the field.  In order to improve 
capability to predict long-term 
performance, and reproducibility and 
correlation between laboratory and field 
test data other conditions like wetting-
drying cycles, acidic and alkaline 
conditions and altered temperature cycles 
need to be researched in detail which have 
been found missing in previous studies. 
The effect of traffic load and tire friction 
has not been taken up comprehensively in 
earlier studies. There are no mechanism 
been developed yet to determine stripping 
value, observations are done visually. 
Several remedial measures have been tried 
to abate stripping in mixes. It is important 
to control the root causes of stripping 
before trying out anti-stripping agents. 

9. Title: A Study on Stripping of Coarse 
Aggregates of Andhra Pradesh 
Published By: Md. Ismail Baig, P. Gopi2 
And M. Balraj Naik3 
Conclusion:  Stripping of aggregates is 
caused on the roads when they are 
subjected to inundated conditions due to 
poor drainage and improper construction 
of the roads. The test conditions to 
determine stripping value in the lab do not 
properly simulate the field conditions. 
There are difference in test and field 
conditions leads to stripping in the field 
many a times whereas lab test results 
indicate no stripping. These lab  results 
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indicate that stripping increases with 
increase in contact time, test temperature 
and applied pressure on the aggregates at 
the time of stripping. pH value of water 
also affects the stripping. The mixed 
material exposed to water with a high pH 
value undergoes more stripping. Use of 
different additives reduces the value of 
stripping and limit it to approximately 2%, 
which is acceptable as per IS 6241:1971. 

10. Title: HYBRID REINFORCMENT OF 
ASPHALT-CONCRETE MIXTURES 
USING GLASS AND 
POLYPROPYLENE FIBERS 
Published By: Sayyed Mahdi Abtahi, 
Saman Esfandiarpour, Mehmet Kunt, 
Sayyed Mahdi Hejazi And Milad Ghorban 
Ebrahimi 
Conclusion: This paper introduces a 
novel hybrid reinforcement asphalt 
concrete mixtures using polypropylene 
and glass fibers.  The PP fibers were 
blended with bitumen through the wet 
method, whereas the glass fibers were 
added to the aggregates.  Bitumen Test 
results indicate that the PP modified 
bitumen can improve the consistency and 
properties of asphalt concrete. The PP 
modified asphalt samples exhibited 
decreased penetration, higher softening 
points compared to the unmodified 
asphalt, and reduced ductility.  Increasing 
the amount of fiber in the modified AC 
samples led to increases in Marshall 
Stability and air void in total mix (VTM), 
while flow and unit weight tended to 
decrease.  These PP fibers increase the 
stability up to 18% when compared to the 
unmodified asphalt concrete mixture.  
Furthermore, the use of 6% PP fibers 
combined with 0.1% glass fibers show the 
highest stability value and a more than 
25% improvement compared to the 
unmodified mixture. It is believed that the 
addition of PP fibers in the glass 
reinforced AC matrix can not only 
improve the basic properties of asphalt 
concrete, but can act as glue to stick glass 
fibers to other particles of the AC mixture.  
These procedures would result in 
enhancing the stability. 

 
III. OBJECTIVES 

 To study the behaviour and properties of 
pavement. 

 To reuse the pavement material by adding 
Glass fiber. 

 To increase the strength and life of the 
pavement. 

 To reduce the cost of construction and 
increase the use waste asphalt pavement. 

 
IV. METHODOLOGY 

To achieve the objectives of this research, the 
following tasks will be executed: 

 Collection of material for site and 
executing the testing program. 

 Preparing the mix design using Glass fiber 
and Bitumen, with different percentages 
i.e. 0.5%, 1%, 1.5%, 2% by the total weight 
of RAP material.  

 Testing of the samples. 
 Measure the Stability, Flow, Gradation, 

Specific Gravity of mix, VA%, VMA%, 
OBC% and VFB % for each sample. 

 Preparing the mix design using 
recommended percentage of glass fiber.   

 Analysis of results, and recommendations. 

 
V. EXPERIMENTAL STUDY AND RESULTS 

Finding the stability value of the RAP material by 
adding the Glass fibers and Bitumen in the % of (0.5, 
1, 1.5, 2) and finding the highest stability value in 
these % using Marshall Stability method. 
Also finding the OBC value of the Mix 
 

Table1: This table indicates the values of the 
Marshall Stability 

 
 

Theoritical Mix. Sp. Gr.  Air Voids VMA VFB Dial Measured Correction Adjested in Flow
of Sample (loose) Reading in Kgs Ratio KN

2.6521 9.09 14.44 37.04 360 13.297 1.04 14.337 2.8
2.6516 9.45 15.3 38.23 380 15.88 1.04 16.92 3
2.6512 9.7 16.05 39.56 380 15.97 1.04 17.01 3.2
2.6501 9.36 16.21 42.25 370 14.95 1.04 15.99 2.9
2.6512 9.4 15.5 39.29 16.064 2.9
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Graph 1: This is the graphical representation of 

Marshall Stability values 
 
 
 

Table 2: The table indicates the OBC value of 
the mix 

From the graphs  
Name OBC 

Marshall Stability v/s 
Bitumen Content 6.65 

Density v/s Bitumen Content 5.35 
Percent Voids v/s Bitumen 

Content 6.65 
OBC= 6.21 

 
 

VI. CONCLUSION 
 As the results shows that, the Glass Fiber used  

in the RAP material gives the more stability 
compared to all other type of samples.  

 The highest value of stability is obtained at the 
addition of 1.5% of Glass Fiber  and equivalent 
amount of Bitumen for the binding of fibers 
with aggregates. 

 Since the stability value increases compared to 
conventional Method hence it results in increase 
in life if the material and decrease in 
Maintenance cost.  

 Since we are using the RAP materials for the 
construction it also reduces the use of natural 
resources and increases the usage of Recycled 
materials in the construction. 
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