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Abstract - In general, fibres can be used to improve the mechanical properties of bituminous mixtures in road pavements. 
Fibres may be used as additives to modify bituminous mixtures by fastening a significant amount of bitumen, what allows 
the increase of the binder content of the mixtures without losing their resistance to permanent deformation. Subsequently, 
strands are an important added substance for blends containing a high amount of mastic, for example, Stone Mastic Asphalt 
(SMA). All things considered, bituminous blends adjusted with strands rise as an amazing answer for be connected on thin 
overlays utilized over split asphalts. The high amount of bitumen in the mastic of these blends ensures a noteworthy 
protection from the start and spread of weariness and intelligent breaking, what, related with the security offered by strands, 
creates a material with a magnificent execution, for the most part in street asphalt overlays. The principle target of this paper 
comprises in assessing the upsides of utilizing acrylic filaments in bituminous blends, by concentrate their primary properties 
in research facility which are contrasted and those of blends typically connected in street overlays. By utilizing a FEM 
numerical reproduction, this paper additionally assesses the expected thickness to overlay an existent split asphalt with 
conventional thick blends or with blends altered with bamboo fibres. 
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I. INTRODUCTION 
 
Systematic, well-designed research provides the most 
effective approach to the solution of many problems 
facing highway administrators and engineers. Often, 
highway problems are of local interest and can best 
be studied by highway departments individually or in 
cooperation with their state universities and others. 
However, the accelerating growth of highway 
transportation develops increasingly complex 
problems of wide interest to highway authorities. 
Highways are a fundamental infrastructure in the 
national economy and social welfare, since they 
provide mobility and accessibility for motorists and 
loads. The use of fibres comes out as a need for 
improving the flexibility and tensile strength of the 
bituminous mixtures submitted to a higher volume of 
traffic and to an increase of loads by axis of heavy 
vehicles. These are some of the causes which lead to 
the premature distress of bituminous mixtures in road 
pavements, namely cracking and rutting. Furthermore, 
mixtures with fibres can be submitted to high and low 
temperatures without losing their efficiency and with 
no distresses. That high flexibility hampers the 
workability and cracking problems which are usually 
seen in common dense bituminous mixtures exposed 
to high climatic variations. 
 
a. Fiber-modified mixtures are basically composed 

by the matrix and fibers. The performance of these 
mixtures is mainly based on the content and 
length of fibers and on the physical properties and 
adhesion of fibers and matrix (Hannant, 1994). 
 

b. The use of fibers emerges as a need for improving 
the flexibility and tensile strength of the 
bituminous mixtures submitted to a higher volume 

of traffic and to the increase of loads by axis of 
heavy vehicles. These are some of the causes 
which cause the plastic and viscoelastic 
deformations in the mixture and, consequently, 
the rutting formation and the progressive 
propagation of cracks. 
 

c. Fibers are included in the bituminous mixtures to 
improve some of their properties such as adhesion 
and flexibility, in order to increase the resistance 
of the mixture and to prevent premature distress. 
Some of the main practical examples of the 
application of fibers in flexible road pavements 
are referred below, namely through the 
incorporation of nylon, carbon, synthetic, polymer, 
glass and acrylic fibers.  
 

d. Nylon is a usual fiber used in carpet production. 
After being recycled this type of fiber can be used 
in the production of mixtures for pavements 
(Wang et al., 1994). According to Serfass and 
Samanos´s conclusions (1996), the addition of 
nylon fibers allows mixtures rich in bitumen to 
obtain an enhanced behavior concerning 
resistance to fatigue cracking, aging and moisture. 
 

e. Kim et al. (1999) state that mixtures strengthened 
with nylon fibers increase the fatigue life of a 
pavement, approximately 20 to 25 times when 
compared with mixtures without fibers. In fracture 
processes, when cracks occur in a material with 
fibers, these fibers "build" a bridge which will 
bond both sides of the crack, thus giving 
additional resistance to its propagation and 
opening before the rupture of the mixture. By 
using indirect tensile strength tests, Lee et al. 
(2005) also conclude that adding nylon fibers to 
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asphalt concrete may improve fatigue cracking 
resistance by increasing the fracture energy, a 
fundamental mechanical property of bituminous 
mixtures. The fracture energy of fiber composite 
asphalt concretes with a fiber length of 12 mm and 
a volume fraction of 1% shows an increase of 
about 85%, higher than that of regular asphalt 
concretes. 
 

f. The company S&P (2007) studied the use of 
carbon fibers in several areas of civil construction 
due to their successful practical uses implemented 
already. The last development by S&P refers to 
the metallic nets of carbon fibers covered with 
bitumen to reinforce cracked areas of asphalt 
concrete pavements. The metallic nets of carbon 
fibers prevent and delay the occurrence and 
progression of reflective cracks. Ultra thin 
coverings, armed with carbon fibers, offer new 
possibilities for future innovative solutions. 
 

g. The mixture gripfibre (EUROVIA, 2007) is worth 
mentioned as a successful example of the use of 
synthetic fibers in pavements. It is a thin cold 
bituminous mixture of 0/6 or 0/10 mm with 
continuous or gap grading. The innovative side of 
this material consists in the incorporation of 
synthetic fibers in the mixture composition. These 
fibers allow applying gap grading mixtures 
without the risk of segregation, disaggregation and 
binder drainage, thus assuring surfaces with 
satisfactory roughness. In addition, fibers 
eliminate the stripping of aggregates by traffic in 
the gap grade mixture. 

h. Rowlett and Uffner (1985) studied the behavior of 
bituminous mixtures in road overlays or 
strengthening of distressed pavements using glass 
fibers together with polymer modified bitumen to 
minimize the propagation of cracks. This system 
was also used to reduce the scaling of deteriorated 
cracks and joints (avoiding the occurrence of 
potholes) before the construction of a new road 
overlay. Bitumen with polymers adheres to the old 
pavement, to the glass fibers and to the new 
overlay. It protects the strengthening material (the 
glass fibers) and works as a membrane to reduce 
the stress state near the cracks, transferring the 
stresses for the new road overlay. The glass fiber 
strengthening system distributes the stresses on 
the rehabilitated pavement into a value below the 
fracture strength of the new overlay. The authors 
verified that the strengthening system of polymer 
modified bitumen together with glass fibers was 
effective in the reduction of reflective cracking. 
The referred system demonstrated a successful 
reduction in the maintenance costs (in the order of 
ten to one), with an equivalent or better 
performance than the traditional milling and 
replacement of the material. 

i. Acrylic fibers form a three-dimensional net which 
acts as an armor by increasing the consistency of 
the mixture, which is thus improved in its 
mechanical properties, especially those related to 
shear and tensile strength. Using acrylic fibers 
improves the following properties of bituminous 
mixtures: resistance to fatigue cracking and to 
permanent deformation, durability and the 
performance of the binder at high temperatures. 
The behavior of the internal structure of the 
mixture with fibers improves its cohesion and 
tenacity, thus guaranteeing a greater resistance to 
impacts, a decrease of the abrasive effect of traffic 
and delaying the beginning and propagation of 
cracks (Amago, 2002). The Spanish centre of 
research CEDEX (2003) has carried out an 
extensive study on bituminous mixtures modified 
with acrylic fibers, concluding that the addition of 
these fibers in the bituminous mixtures reduces 
the thermal susceptibility, increases the resistance 
to permanent deformations and to fatigue cracking, 
what, jointly, highly enhance the durability of 
pavements. 

j. Recently, one of the main lines of research is the 
study of recycled fibres as an environmentally 
friendly material to be used in bituminous 
mixtures. Labib and Maher (1999) stated that the 
use of recycled fibres in asphalt mixtures was 
considered advantageous when using fishing nets. 
As a result, fibres could be uniformly and 
consistently incorporated into the asphalt mixture 
without segregation or introduction of excessive 
air voids. However, the same authors refer that 
fibres typically obtained from recycling operations 
such as those from carpets and car seats were 
difficult to be utilised with the dry mixing process 
used in laboratory. Thus a first stage to study 
these fibres should comprehend the use of virgin 
fibres to clearly understand how fibres affect the 
mechanical properties of the mixture, and then 
apply the results to the use of recycled fibres.  
 

k. After having analyzed several studies about the 
incorporation of fibers in bituminous mixtures, it 
was observed that this material has an excellent 
performance in pavements due to the increase of 
the fracture energy and the fatigue cracking 
resistance. These mixtures are particularly useful 
as road pavement anti-cracking overlays, since 
fibers delay the occurrence and progression of 
reflective cracks, what justifies the work herein 
presented. The acrylic fibers were chosen because 
they seem to have more advantages, thus assuring 
a superior performance in the pavement. 

 
II. METHODOLOGY 
 
The project being an experimental effort needs the 
protocol of accumulating specimens, analyzing them, 
executing a range of tests and obtaining conclusions 
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from the outcome. The project can be separated in the 
following parts- 

 
Figure 1 – Methodology adopted 

 
Accumulation of Specimens- 
Fiber samples were accumulated from the forest area 
of hoshangabad bhopal Madhya Pradesh. The 
specimens were brought for the construction purposes 
at the campus site, so they are fit to be employed for 
construction purposes. 
 
Performing Lab Tests- 
From the accumulated specimens, 4 sets were made 
with different fractions OF cement to locate the 
density index of the sand specimen. Attaining the 
maximum and minimum void ratios, the relative 
densities were calculated. 
 
Compaction Characteristics of Cement Stabilized 
Gravel  
The heavy compaction tests are carried out as per IS 
4332 (part 3) -1995 [3] on fiber (bamboo) mixed with 
2, 4, 6 and 8 percent content by dry weight of sample 
for determining compaction characteristics. Care is 
taken to complete the compaction test within 30 
minutes from the instant of mixing of cement to soil. 
The OMC and MDD values of Cement stabilized GW 
are presented in Table 1 
 

Description of Mix OMC (%) MDD (g/cc) 

Fiber + 2 % cement 6.87 1.97 

Fiber + 4 % cement 7.14 2.02 

Fiber + 6 % cement 7.32 2.10 

Fiber + 8 % cement 7.41 2.12 
 
It can be seen from Table 1 that the values of M.D.D 
values of fiber mixed concrete sample increased with 

increase in percentage of fiber upto some point than 
gradually decline. However, the increment is 
marginal. The increased MDD values are due to 
filling up of voids in concrete. The optimum moisture 
content is also increased with increasing cement 
content under study. It is attributed to increasing the 
specific surface area of cement content. 
 
III. U.C.S TESTING RESULTS: 
 
U.C.S is also known as uniaxial compression tests, is 
special case of a triaxial test, where confining 
pressure is zero. UC test does not require the 
sophisticated triaxial setup and is simpler and quicker 
test to perform as compared to triaxial test. In this test, 
a cylinder of concrete without lateral support is tested 
to failure in simple compression, at a constant rate of 
strain. The compressive load per unit area required to 
fail the specimen as called unconfined compressive 
strength of the concrete As per I.S. 2720-part-10. 

 
Fig: 2 U.C.S.  Test results for sand mix. 

 
IV. INFERENCES 
 
As shown in figure above cement stabilization of a 
fibre mixed is suitable for construction with 4% fibre 
mix which shows most suitable result in comparative 
study. 
 
CONCLUSION 

1)  
2) The fibre mix conrete in this study can be effectively 

stabilized by 8 % bamboo fibre as shown in figure 2. 
3) The maximum dry density of cement stabilized fibre 

under study increased with increase in proportion of 
cement. 

4) The compressive strength of well graded fibre mixed 
sample increases significantly upto 4% than it 
gradually decline. 
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