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Abstract

Bituminous blend is by and large utilized as a
surface course and wearing course in adaptable
asphalts since it is vital that the wearing course should
give a smooth riding surface that is thick and in the
meantime take up wear and tear because of activity.
The fuse of fiber in the blend enhances the mechanical
properties. In India around 8 lakh huge amounts of coir
fiber being created and utilized different by items, the
leftover waste fiber dumped in open land bringing
about genuine ecological contamination. In this way, a
review has been embraced to use the waste fiber as
fortification in bituminous cement. The issue of
weariness splitting is still relentless on bituminous
streets. Exhaustion breaking happens in light of the fact
that bituminous layers are frail in pressure.
Accordingly, Scientists and Engineers are continually
attempting to enhance the malleable attributes of
bituminous blends. Regular filaments are great
substitute for manufactured strands because of their
lower cost, biological reusing and low particular
gravity. Among common filaments developing
consideration is presently a-days being paid to coir
fiber because of its simple accessibility, great wearing
resistance and more tough property. In the present
review, clarifies the reviews on solidness, stream and
volumetric properties of the coir fiber fortified
bituminous cement by fluctuating the Binder content,
Fiber substance and Fiber length. Ideal fastener
content, ideal fiber substance and ideal fiber length of
the coir fiber strengthened bituminous cement was
gotten.The expansion of coir strands upgrades the
properties of bituminous blends by expanding its
steadiness and voids and diminishing the stream
esteem. This makes the bituminous cement secures the
possibility to enhance basic imperviousness to trouble
happening in adaptable street asphalt because of
movement burdens

Keywords: Bituminous blend, waste fiber and Regular
filaments

I. INTRODUCTION

A decent roadway framework is the foundation
of a solid stable economy. Throughout the years after
freedom there has been a broad advancement of the
streets arrange over the length and expansiveness of
India. Street system of India is the biggest street
systems (3.314 million kilometers) on the planet(
AmitGoel et al 2004) .

A. Pavements

A roadway asphalt is a structure comprising of
superimposed layers of handled materials over the
characteristic soil sub-level, whose essential capacity is
to appropriate the connected vehicle burdens to the sub-
level. A definitive point is to guarantee that the
transmitted worries because of wheel load are
adequately decreased, with the goal that they won't
surpass bearing limit of the subgrade.Two sorts of
asphalts are for the most part perceived as filling this
need, in particular adaptable asphalts and unbending
asphalts. In adaptable asphalts, wheel burdens are
exchanged by grain-to-grain contact of the total through
the granular structure. The adaptable asphalt, having
less flexural quality, acts like an adaptable sheet (e.g.
bituminous street). The wheel stack following up on the
asphalt will be appropriated to a more extensive range,
and the anxiety diminishes with the profundity.
Exploiting these anxiety dissemination trademark,
adaptable asphalts typically has many layers.
Consequently, the outline of adaptable asphalt utilizes
the idea of layered framework. In light of this,
adaptable asphalt might be developed in various layers
and the top layer must be of best quality to support
greatest compressive worry, notwithstanding wear and
tear. The lower layers will encounter lesser extent of
stress and low quality material can be utilized. These
can be either as surface medications, (for example,
bituminous surface medicines by and large found on
low volume streets) or, black-top solid surface courses
(by and large utilized on high volume streets, for
example, national parkways).
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B. Typical Layers Of A Flexible Pavement

Run of the mill layers of a routine adaptable
asphalt incorporates surface course, folio course, base
course, sub-base course, sub-review appeared

1) Surface Course

The surface course is the layer in contact with
activity loads and ordinarily contains the most
astounding quality materials. It gives attributes, for
example, rubbing, smoothness, commotion control,
trench and pushing resistance and waste. Furthermore,
it serves to keep the passageway of over the top
amounts of surface water into the hidden base, subbase
and subgrade. This top basic layer of material is now
and then subdivided into two layers.
Wearing Course. This is the layer in direct contact with
movement loads and by and large contains unrivaled
quality materials. They are typically developed with
thick reviewed bituminous cement. The capacities and
necessities of this layer are:

v’ It gives qualities, for example, grating,
smoothness, waste, and so forth. Additionally
it will keep the passage of unreasonable
amounts of surface water into the fundamental
base, sub-base and sub-review,

v 1t must be hard to oppose the contortion under
movement and give a smooth and slip safe
riding surface,

v It must be water confirmation to ensure the
whole base and sub-review from the
debilitating impact of water.

Fastener Course. This layer gives the greater part of the
HMA structure. It's central intention is to disseminate
stack. The folio course for the most part comprises of
totals having less black-top and doesn't require quality
as high as the surface course, so supplanting a part of
the surface course by the cover course brings about
more prudent outline.

2) Base Course
The base course is the layer of material
promptly underneath the surface of cover course and it
gives extra load appropriation and adds to the sub-
surface seepage It might be made out of smashed stone,
pounded slag, and other untreated or settled materials.

3) Sub-Base Course
The sub-base course is the layer of material
underneath the base course and the essential capacities
are to give auxiliary support, enhance seepage, and
decrease the interruption of fines from the sub-level in
the asphalt structure.

4) Sub-Review
The top soil or sub-review is a layer of normal
soil arranged to get the worries from the layers above. It

is basic that at no time soil sub-review is
overemphasized. It ought to be compacted to the
alluring thickness, close to the ideal dampness content.

C. Surface Course

Bituminous blends are generally utilized as a
surface course. Bituminous Mix, a blend of bitumen
and totals, is a touchy material contrasted with different
materials utilized as a part of Civil Engineering. The
bituminous clearing blends as determined in MORTH
"Particulars for Road and Bridge Works", Fourth
Revision, 2001 are ordinarily utilized as a part of India.
The bituminous blends are given to serve the
accompanying three vital capacities:

. Provide auxiliary quality and
. Provide weakness life
. Provide surface grinding particularly when the

surface is wet. In the surface course the accompanying
sorts of bituminous blends are utilized as appeared as a
part of figure 1.4

. Wearing Course — Open Graded Premix solid,
Mix Seal Surfacing, Semi-Dense Bituminous
Concrete(SDBC), Bituminous Concrete (BC).

. Binder Course — Bituminous Macadam (BM),

Dense Bituminous Macadam (DBM).

Most basic sorts of bituminous courses utilized as a part
of wearing course as determined in the MORTH
Specifications (2001) are as per the following

a. Semi-Dense Bituminous Concrete (SDBC)

b. Bituminous Concrete (BC)

D. Requirements of Bituminous Mixes

A perfect bituminous blend ought to meet the
accompanying necessities:
. Sufficient  soundness  (stack  conveying
capacity)for demonstrating imperviousness to twisting
under burdens. The resistance is gotten from total
interlocking and union creates because of cover in
blend.

. Sufficient cover to guarantee strong asphalt by
covering completely the total particles
. Sufficient voids in the aggregate compacted

blend to give space to slight measure of extra
compaction under activity stacking .

E. Bituminous Concrete

Bituminous Concrete is a Dense Graded
Bituminous Mix utilized as Wearing Course for
Heavily Traffic circumstances. Bituminous solid
comprises of Coarse Aggregates, Fine Aggregates,
Filler and Binder mixed according to Marshall Mix
Design. The Design Requirements for Bituminous
Concrete as determined in MORTH
Properties of bituminous concrete Requirements  as
indicated in MORTH
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Least Stability (KN AT 60°C) 9.0
Fastener content(%) 5to7

Air voids(%) 3t06

Per penny voids loaded with bitumen(%) 65to 75

Per penny voids in mineral aggregate(%)
13(Minimum)

F. Failures of Surface Course

As the present day parkway transportation has
fast, high movement thickness, overwhelming burden
and channelized activity, black-top solid keeps on
uncovering different sorts of misery The reasons for
disappointment might be basic disappointment ,climatic
conditions and additionally ecological variables and
breaking down of clearing materials due to
weathering(Sharma 1985).The kind of disappointment,
side effects and reasons for disappointment in
bituminous surface are appeared in table 1.7.

G. Common Type Failure of Bituminous Mix

The most well-known kind of pain is Fatigue
breaking. Exhaustion breaking happens in light of the
fact that bituminous layers are frail in strain.
Exhaustion splitting are firmly dispersed break design.
This sort of disappointment for the most part happens
when the asphalt has been worried to the furthest
reaches of its weakness life by tedious hub stack
applications. Weariness  splitting is  frequently
connected with burdens which are too substantial for
the asphalt structure or a bigger number of
redundancies of a given load than accommodated in
plan. The HMA layers encounter high strains when the
basic layers are debilitated by overabundance dampness
and bomb rashly in exhaustion. Exhaustion breaking
can prompt to the advancement of potholes when the
individual bits of HMA physically isolate from the
adjoining material and are ousted from the asphalt
surface by the activity of movement. Potholes for the
most part happen when weariness splitting is in the
propelled stages and when generally thin layers of
HMA have been utilized. The sorts of Fatigue breaking
are as per the following
a. Base up splitting
b.Top down splitting

1) Bottom Up Splitting
Exhaustion splitting start from the base and
relocate toward the surface due elastic strains and
stress. These splits started due to the high ductile strain
at the base of the HMA. For thin asphalts the
exhaustion breaking regularly begins at the base of the
HMA

2) Top Down Splitting

As of late, exhaustion breaks have been
watched beginning at the surface and relocating
descending because of rehashed wheel burdens and
high tire weight. The surface splitting begins because of
tractable strains in the surface of the HMA. For thick
asphalts the weariness breaking normally begins at the
HMA surface

H. Significance of the Study

Coir fiber is required to build the security and
air voids of the bituminous cement. Coir fiber is
required to lessen the stream of bituminous cement.
Coir fiber will likewise help in granting more flexibility
to the bituminous cement. Subsequently different rate
of the coir fiber of various lengths is utilized as a part of
bituminous blend.

I. Objective
To Study the impact of mechanical properties
of coir fiber fortified bituminous cement:

. Stability

. Flow

. Unit Weight

. Air Voids

. Voids in Mineral Aggregates
. Voids Filled with Bitumen
J.  Scope

To concentrate the Stability, Flow and
Volumetric properties of the coir fiber strengthened
bituminous cement by shifting the

. Binder content as 5%,6% and 7%
. Fibre content as 0.3% ,0.5% and 0.7%
. Fibre length as 10 mm,15mm and 20mm

At last to acquire Optimum fastener content, ideal fiber
substance and ideal fiber length of the coir fiber
strengthened bituminous cement.

Il. EXPERIMENTAL INVESTIGATIONS

A. General

In this section, portrayal of materials utilized
as a part of this review, subtle elements of the trial
examinations, for example, choice of blend, total
degree, selecting the technique for proportioning of
totals and acquiring the solidness and volumetric
properties by Marshall Method are introduced in this
review.

B. Material Characterization

Totals are delegated coarse, fine, and filler.
The capacity of the totals is to contribute the security to
the bituminous blend by giving interlocking and
frictional resistance between the totals. Mineral filler is
to a great extent pictured as a void filling specialist.
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Bitumen and strands gives the official and fortifying
activity.

1) Coarse Aggregate
The coarse total utilized was an ordinary
weight total with an ostensible size of 13.2 mm and was
gotten from the nearby provider (Perumukkal quarry).
Remarkable properties of the coarse total dictated by
standard tests are displayed in Table 2.1.

Table 2.1 Properties of coarse total

Requirement as per Method
Description of the Test Test result MORTH specification
(TABLE 500-17) of test
Aggregate Tmpact Value 18 :2386
2 Max 24
(%) (Part 4)-1963
Water absorption (%) 05 Max 2 1S - 2386
Specific gravity(g/cc) 2789 (Part 3)-1963
Minimum retained
Stripping test (%) 100 1S : 6241-1971
coating 93

2) Fine total

The fine total utilized was a typical weight

total with an ostensible size of 4.75 mm and was gotten

from the neighborhood provider. Striking properties of

the fine total dictated by standard tests are displayed in
Table 2.2.

Table 2.2 Properties of fine total
Requirement as per
MORTH specification Method

(TABLE 500-17) oftes

Description of the Test | Test result

Specific gravity (glc) 1631

3) Filler
The filler utilized was shake tidy acquired
from the neighborhood provider. Striking properties of
the stone tidy dictated by standard tests are introduced
in Table 2.3.
Table 2.3 Properties of shake tidy

Requirement as per
Description of the Test Test result MORTH specification M?rhotd
(TABLE 500-17) ores
3 -
Specific gravity (g/cc) 260 I5: ‘3;336(3?“1 3)

4) Bitumen
In the review 60/70 review of bitumen was
utilized. The bitumen substance is changed as 5% |,
5.5% and 6%.The properties of folio by standard test
are introduced in table 2.4.

Table 2.4 Properties of Bitumen
Requirement as per
MORTH specification

(Reference 1S-73)

Method
Description of the Test Test result

of test

DPenetration Test(mm) 634 63 I8: 1203-1978
Specific gravity(g/cc) 1.02 Min 0.99 1S1202:1978
Softening peint (°C) 50.5 45t053 I8: 1203-1978
Ductility test (mm) =100 Mn 75 I8: 1208-1978

5) Caoir Fibers
The coir utilized for this work was sourced
from the nearby market. The filaments are accessible in
prepared and prepared to-utilize frame. The coir fiber
utilized was unretted chestnut coir fiber as it is
effectively accessible and it doesn't fluctuate much in
properties when contrasted with retted fiber.

Table 2.5 (a) Properties of Coir Fiber

Water
Elongation (%) | Specific Gravity | Absorption for
U hrs duration

Fiber Diameter | Tensile strength

(mm) (Nhmm?)

0.03 15725 2630 098 134T

The lengths is shifted as 10 mm, 15 mm and
20 mm and the fiber substance was fluctuated as
0.3%,0.5% and 0.7%. An aggregate of 81 examples
were set up by the expansion of coir strands and tried
and the subtle elements are displayed in Table 2.5.(b).

Table 2.5.(b) Details of Factors and the Quantity of

Specimens

Fiber content (%) Len‘grh of Colr Bitumen Content Nu.m‘lber 0f
Fiber(mm) Specimens

3 3

10 53 3

6 3

5 3

03 15 33 3

6 3

3 3

20 33 3

6 3
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C. Selection of Mix Type

The Bituminous blend sort chose for the
present work is bituminous cement. The Composition
of Bituminous concrete according to MORTH detail
(table 500-18) is appeared in table 2.3.

Table 2.6 Composition of Bituminous Cement

Mix type Bituminous concrete
Layer thickness 25-30mim
Nominal aggregate size 13.2mm
15 sieve %o by weight of total aggregate passing
19 100
13.2 79-100
925 70-88
4.75 33-71
236 4238
1.18 34-48
0.6 26-38
03 18-28
0.13 11--20
0.073 4-10

D. Aggregate Gradation

The properties of the bituminous blend
including the thickness and steadiness are particularly
subject to the totals and their grain measure dispersion.
Degree profoundly affects blend execution. It may be
sensible to trust that the best degree is one that produces
greatest thickness. The total degree is appeared

E. Proportioning of Aggregates

In the wake of selecting the totals and their
degree, proportioning of totals must be done and taking
after are the regular strategies for proportioning of
totals:

v" Graphical Methods: Two graphical strategies
in like manner use for proportioning of totals
are, Triangular diagram strategy and
Rothfutch's technique.

v/ Experimentation technique: The extent of
materials is shifted until the required total
degree is accomplished.

1) Proportioning of Aggregates
Method)
In the present work the graphical strategy (
Roch's technique) is taken afterThe system for
Rothfutch's strategy is as per the following. On the
graphY-axisrepresents the percent passing and X-pivot
speaks to the molecule estimate. The craved
gradation(densest degree) is chosen according to Fuller
Thomson's strategy and appeared in figure .The grain
estimate conveyance bends of the three materials to be
blended are plotted. The adjusting straight lines for the
three materials are acquired, permitting just least of the
range on the either sides of the adjusting lines. The
inverse closures of the adjusting straight lines of the
coarse and fine total are joined(i.e., Zero percent going
of the coarse total is joined with 100 percent of the fine
aggregate).Similarly the inverse finishes of the
adjusting lines of fine total and tidy are joined. The
focuses where these lines meet the wanted degree line
speak to the extents in which the three materials are to
be blended. These qualities are perused from the Y-hub
by anticipating the purposes of crossing points. The
extents acquired from Rothfutch's technique are
displayed and its comparing degree bend

(Rothfutch's

Table 2.6.1(a) Proportions of Materials
(Rothfutch’stechnique )

Materials Coarse aggregate | Fine aggresate | Fines- Rock Dust
13.2mm (%) 475 mm (%) (%)
Proportions 3 20 45

For this extent totals are weighed and the
points of interest as exhibited in table 3.5.1(b) .The
steadiness, stream and volumetric properties are
discovered by utilizing Marshall Method of blend
outline. The outcomes are introduced in table
3.5.1(c).From the outcomes, it was noticed that the
examples arranged has Zero air voids and not fulfilling
the MORTH prerequisites (3% to 6%).The zero air
voids was for the most part due to the higher measure
of fines (shake clean) and higher bitumen content (7%)
which fills the air holes display in the example .So to
defeat this issue experimentation technique was
embraced in the present review.
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Table 2.6.1(b) Details Of Trial Mix
(Rothfutch’stechnique )

Binder Bitumen | Aggregate 13.2mm | Aggregate4.75mm | Filler
somtani(®) | (gug) (gm9) (gm9) (gms)
5 67.5 449 256 577
6 81 44 254 5T
7 943 439 251 563

Table 2.6.1(c)Properties of the Trial Mix (Rothfutch's

Technique)
Bitmen | Unit Weight | AiVoids | VMA | VEB | Subliy | Fow
Content (%) | gmlee (") o) | ® KN MM
% 1349 TERE 13 57
6% 1330 430 [ B | s | B8 525
T 1349 3007 | 19069 | s082 | 144 74

2) Proportioning of Aggregates (Trial And Error
Method)

In this technique, the extent of materials was
shifted until the required total degree was
accomplished. As needs be, the rate extent of fines
(shake clean) and bitumen substance was decreased
which was displayed in table 3.5.2(a) .The relating
degree bend

Table 2.6.2(a) Proportions of materials by
experimentation technique

) Coarse aggregate- | Fine aggregate- | Fines- Rock Dust
Materials ) , .
13.2mm (%) 475 mm (%) (%)
Proportions 40 3 25

For this extent, totals are weighed and the
points of interest as displayed in table 2.6.2(b) .The
dependability stream and volumetric properties were
discovered by utilizing Marshall Method of blend
outline. The outcomes are displayed in table 2.6.2(c)

Table 2.6.2(b) Details Of Trial Mix (experimentation

strategy)
Binder Bitumen | Aggregate 13.2mm | Aggregate4.73 mm Filler
L e (em9) (zm9) (zm9)
% 675 513 49 i
5.5% 74.25 510 446 319
6% 8l 508 444 317

Tables 2.6.2(c) Properties of the Trial Mix
(experimentation strategy )

Bitmen | Unit Weight |  Air VMA | VEB | Subity | Flow
Content(%) gmjcc Voids(%) ) (%) KN MM
3 2351 6.36 17.740 64.148 916 423

35 2348 368 18.206 68.801 11.32 3

6 2350 4.98 18.644 73.289 10.24 54

From the outcomes it was watched that the
examples arranged has adequate air voids and fulfills
the MORTH prerequisites (3% to 6%).Hence the
extents and the bitumen substance are concluded and
consider as the reference blend.

F. Marshall Method of Mix Design

The Marshall technique is the best and broadly
utilized strategy for the blend plan of bituminous blends
and is point by point in ASTM D 1559. The Marshall
technique for blend plan for bituminous blends was at
first created by Bruce Marshall, once in the past
Bituminous Engineer with Mississippi State Highway
Department, USA in 1940. The Marshall's test system
was later changed and enhanced by the U.S. Corps of
Engineers after broad research. It was pertinent to hot
blend configuration utilizing bitumen and totals with
most extreme size of 25 mm or less.

1) Marshall Apparatus
The Marshall test contraption basically comprises of the
accompanying hardware as definite in ASTM D 1559.
v" Mould Assembly: Cylindrical molds of 100
mm distance across and 63.5mm tallness are
required. It additionally comprises of a base
plate and neckline augmentation. They are
intended to be compatible with either end of
the barrel shaped form.
v' Breaking Head: It comprises of upper and
lower barrel shaped portions or test heads
having an inside range of ebb and flow of 5
cm. The lower section is mounted on a base

having two vertical guide bars which
encourage addition in the openings of upper
test head.

v Loading Machine: The stacking machine (limit
5 tons) is furnished with a rigging framework
to lift the base in upward course. On the upper
end of the machine, a pre-adjusted
demonstrating ring to gauge the heap at
disappointment is settled. In the middle of the
base and the demonstrating ring, the example
contained in test head is set. The entire setup
including the breaking/test head
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v" Flow meter: One dial gage (0.01mm slightest
number) settled to the guide poles of the
breaking head fills the need of stream meter.
The stream esteem alludes to the aggregate
vertical upward development from the
underlying position at zero load. The dial gage
ought to have the capacity to quantify
precisely the aggregate vertical development
upward.

v

2) Preparation of Specimen by Expansion of Coir
Strands
The method for arrangement of examples for
the Marshall test is nitty gritty in this area. The
weighted totals were blended and warmed for 100°C in
a container. At that point the coir fiber was added to the
totals and blended well to guarantee uniform
dissemination of fiber (Dry mixing strategy). The whole
blend was warmed to a temperature of 140-150°C.The
measured bitumen for the specimen was added to the
warmed blend. At that point blend was warmed to a
temperature of 150-160°C and blended well with the
totals to get a homogenous blend. The homogenous
blends alongside strands were exchanged to the shape
for compaction Compaction was done at a temperature
of around 100°C to 150°C. The example was
compacted with 75 hits to every side of the barrel
shaped example mounted on a standard form get
together by utilizing a standard compactor , that has a
roundabout packing face and a sliding weight of 4.536
kg with a free fall of 45.7 cm to get the Marshall
Compaction Specimen. The compacted example was
permitted to chill off to room temperature before
extraction of the specimen of example. A steel plate
with a width at the very least 100 mm and a base
thickness of 13 mm was utilized for removing the
compacted example from the form by applying a
moderate continuous constrain utilizing a water driven
jack to the substance of the example and the separated
example was.

3) Determination of the Volumetric Properties

It is important to decide the volumetric
properties for the example, for example, air voids (VV),
voids in mineral total (VMA) and voids loaded with
bitumen (VFB). Keeping in mind the end goal to
ascertain those properties the parameters for the
example like hypothetical particular gravity, mass
particular gravity and mass thickness are required. The
mass particular gravity was computed as the heaviness
of the example in air to the volume of the example. The
volume of the example was ascertained by the
distinction in the heaviness of the example in air and
water). Keeping in mind the end goal to ascertain exact
mass particular gravity, it was important to coat the

example with wax to keep the passage of water into the
permeable bituminous concrete

4) Stability and Flow Value Test

ASTM D 1559 models endorse that the
bituminous blend examples must be tried at 60+1°C. To
encourage this, the examples after assurance of
volumetric properties were kept in a water shower kept
up at 60°C for 30-40 minutes The guide poles and the
whole breaking head setup of the Marshall mechanical
assembly were cleaned and greased up. The example
was expelled from the water shower and set with its
pivot flat to the test heads. The total get together was
immediately set on the base plate of the Marshall
Compression machine. The stream dial gage was put
over the guide pole and the dial gages of demonstrating
ring and stream meter were changed in accordance with
read zero. The machine was set to operation for
applying load until the most extreme esteem was come
to. The estimations of greatest load and the relating
pivot in stream dial gage were recorded .Then the
machine was turned around and the fizzled example
expelled from the test head

I11. RESULTS AND DISCUSSION

A. General

In this section, the properties of bituminous
cement, for example, dependability, flow,airvoids(VV),
Voids in mineral total (VMA),voids loaded with
bitumen (VFB), unit weight and mass particular gravity
acquired from Marshall technique for blend
configuration were computed,analyzed and exhibited
for both reference blend and coir fiber fortified
bituminous concrete.Computation of the Optimum
Bitumen Content (OBC), Optimum Fiber Content
(OFC) and Optimum Fiber Length (OFL) utilizing the
Marshall method were likewise introduced. At that
point the correlation of the properties and the ideal
estimations of BC and CFRBC furthermore
examination of the coir fiber with various kind of
strands utilized as a part of the bituminous blend were
broke down and talked about in this review.

B. Bituminous Concrete Without Coir Fibers
(Reference Mix)

Examples arranged without fiber were

considered as reference examples. Three folio

substance 5%, 5.5% and 6% (by weight of the blend)
were utilized to plan Marshall Specimens. Three
examples were set up with every folio content.
Examples were tried according to ASTM D 1559.
Blend properties like security, flow,air voids (VV),
Voids in mineral total (VMA), Voids loaded with
bitumen (VFB),unit weight and mass particular gravity
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were registered (allude Appendix-An) and exhibited in
table 3.1.

Table 3.1 Properties of Bituminous Concrete

Bitumen | Stability Flow Unit | AirVoids | VMA VEB
C“(”‘;”‘ @y | O e | oea | e
5 9.16 423 2351 6.36 17.740 64.148
33 1152 3 2.348 5.68 18.206 68.801
6 1024 34 2.350 4.98 18.644 73.289

It was watched that security at first

increases,because at lower fastener content the grating
between the total commands the union. In any case,
with  further increment in folio content the
dependability diminishes on the grounds that the blend
gets quality from union as it were. With the expansion
in cover content, air voids diminishes because of the
overabundance folio filling the voids. The unit weight
and mass particular gravity increments with the
expansion in fastener content, as a result of the
heaviness of overabundance bitumen added to the
blend. The properties of bituminous cement by
fluctuating the cover substance are appeared in figure
3.1

13 75
i — £ 10 /i
= —
11 Y /
£ / ~ 56
10
= ; 50
&
45 5 55 6 6.5
8
s . ; . 65 Binder Content %
' Binder antam% ’
20
E 6 3 191.5
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Figure 3.1 Properties of Bituminous Cement

C. Bituminous Concrete With Coir Fibers

Test Specimens were set up by including coir
fiber (dry mixing method).Three fastener substance 5%,
5.5% and 6% (by weight of example), were utilized to
plan Marshall Specimens. For every fastener content,

coir filaments were included by shifting the fiber
lengths (10mm, 15mm and 20mm) and fiber substance
(0.3%, 0.5% and 0.7%).Three examples were set up for
each cover content, fiber length and fiber
content.Eighty one Specimens were tried according to
ASTM D 1559. After pretest perception, steadiness,
flow,air voids, Voids in mineral total, voids loaded with
bitumen,unit thickness and mass particular gravity were
computed(refer informative supplement An) and
exhibited in table .3.

Table 3.2 Properties of Coir Fiber Reinforced Bituminous

Concrete

Binder | Fiber | Fiber Stability | Flow AL[ VMA VEB Urllit
cnntent length cnntent &N mm) Voids ) (%) Welght
9 | (mm) | %) (%) (gm/cc)
03 155 3.15 437 16.7 67.79 | 2.307

10 0.5 9.15 6 6.3 174 63.93 227

0.7 8.2 6.98 8.67 19.7 36.07 | 2.256

03 10.54 6.86 339 16.8 6459 | 2.326

5 15 0.5 11.08 3.19 7178 | 18.172 | 60.641 | 2.246
0.7 10 3.5 7.67 19.1 537.27 | 2141

03 10.14 6.7 6.73 17.6 64.9 2.287

20 0.5 11.56 4.08 8.28 19.6 55.83 | 2.294

0.7 12.98 46 949 20.1 3315 | 2.194

03 142 7 3 151 8435 | 2377

10 0.5 15.12 3 3.63 17.8 69.51 | 2321

0.7 12.06 3.15 6.47 18.4 65.79 | 2271

03 15.14 6.54 3.04 153 80.16 | 2.247

15 0.5 145 3 457 16.6 73.06 | 2.194

3.5 0.7 14 4.89 7.25 19.2 61.88 | 2.222
03 22.14 6.49 334 17.8 T0.14 | 2287

@’E“?S 20.15 4.19 6.56 18.7 65.03 | 2.245

7 19.45 454 845 19.7 6042 | 2223

03 15.09 7 312 168 | 8063 | 2292

10 0.5 1512 4.64 ERS] 17 80.1 2338

0.7 14.06 515 6.78 209 6333 | 2245

03 1454 3.06 165 | 8333 | 2348

15 0.5 16.87 343 385 179 76.8 2.368

6 0.7 1754 333 182 | 7317 | 226
03 2012 418 177 7571 | 2243

20 0.5 18.19 5 6.58 195 65.8 2208

0.7 17 3 746 20 6563 | 2221

1) Stability Property of CFRBC
The conduct of dependability property by
changing the fiber substance and fiber length are
appeared in figure 3.2.
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Figure 3.2 Stability Property of CFRBC

It was watched that the dependability esteem
diminishes with the increments in fiber content since
expansive measure of strands in the blend delivers less
contact focuses between totals. Be that as it may, with
the increments in fiber length, the soundness esteem
increments, in light of the fact that expanded fiber
length interfaces the totals in this manner the contact
point's increments. Henceforth the frictional resistance
additionally increments.

2) Flow Property of CFRBC
The conduct of stream properties by differing
the fiber substance and fiber length are appeared in
figure 3.3.
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Figure 3.3 Flow Property of CFRBC

It was at first watched that the stream esteem
diminish, with the expansion in fiber content since
expansion of filaments builds the frictional resistance
against misshapening of the blend. Be that as it may,
with further increment in the fiber content brought

about expanded stream since, huge measure of fiber in
the blend produces bring down contact among totals
furthermore the smooth surface of the coir filaments
lessens the grinding between the totals. It was likewise
watched that the stream esteem diminishes, with the
increments in fiber length in light of the fact that
expanded fiber length interfaces the totals consequently
resistance was offered by contact as well as by rigidity
of strands.

3) Volumetric Properties of CFRBC

The conduct of Volumetric Propertiesby
changing the fiber substance and fiber length are
appeared in figure 4.3.3. The volumetric properties, for
example, air  voids(VV),Voids in  mineral
aggregate(VMA), voids loaded with bitumen (VFB),
unit weight of the coir fiber strengthened bituminous
cement are discovered and fluctuated against fiber
substance and fiber length.
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Figure 3.4 Volumetric Properties of CFRBC

It was watched that the air voids and voids in
mineral aggregateincreases and voids loaded with
bitumen and the unit weight diminishes with the
expansion in fiber content. This was principally in view
of the coir strands involving in the middle of the totals
along these lines making voids.Mixtures with higher
fiber substance were relied upon to experience bring
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down minimal capacity (ricocheting), prompting to
higher air void qualities. As the voids expands the unit
weight diminishes. It was additionally watched that air
voids and voids in mineral total at first declines and
after that expansion with the increment in fiber length
since, short fiber length(10mm and 15mm) fill the air
voids (go about as a filler materials) . Be that as it may,
with further increment in fiber length(20mm) gives an
air hole between totals, accordingly the air voids and
voids in mineral total voids gets expanded. The voids
loaded with bitumen nearly diminishes on the grounds
that the bitumen was utilized to coat total as well as
filaments furthermore bitumen was consumed by
strands, accordingly voids loaded with bitumen gets
lessened. The unit weight diminishes with the
expansion in fiber length since coir fibersoccupies in
the middle of the totals, consequently inject extra air
voids .

D. Computation Of Optimum Values

The ideal valueswas processed by taking the
normal of all cover substance relates to most extreme
solidness and unit weight, least flow,mean air voids,
mean VFBand mean VMA. Comparing to that ideal
cover content, the properties of bituminous
concretewere read from the diagram.

1) Computation of Optimum Folio Content for
Reference Blend
Blend properties like steadiness, stream, air
voids(VV), Voids in mineral aggregate(VMA),voids
loaded with bitumen (VFB),unit weight were figured
and displayed in table 4.3.The ideal folio contentwas
registered for the reference blend by taking the normal
of all cover substance compares to greatest
dependability and unit weight, least flow,mean air
voids, mean VFB and mean VMA. Comparing to that
ideal fastener content stability,flow, air voids, VFB,
VMA and unit weight were perused from the
graph(figure 4.4.1) and exhibited in table 4.4.1.1t was
watched that the reference blend fulfill the MORTH
particular.
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Figure 3.5 Determination of Optimum Binder Content for
reference blend

Table 3.3.Computation of Optimum Binder Content for
reference blend

Reference mix

Binder content(%0)

Stability
EN)

Flow
(MM)

AAY
)

VEB
o)

VMA
o

Unit
weight

(gm/cc)

5

9.16

423

6.36

64.148

1774

2351

3.3

1132

3.68

68.801

18.206

2348

6

10.24

34

498

73.289

18.644

23501

Maximum  stability
minimum flow mean
VV.mean VFB.mean VMA
and maximum unit weight

1152

5.67

68.74

18.19

2351

Binder content (%)

5.5)

55100

549(d)

548(2)

30

Optimum binder content
(atbtcrdtet)6

53

Values of the properties at
optimum binder content

1137

68.801

18206

235

Requirement as per MORTH

9 (min)

3-6

63-73

13

(min)

2) Computation of Optimum Fastener
For Cfrbc
Blend properties like dependability,

Content

flow,air

www.internationaljournalssrg.org

voids (VV), Voids in mineral total (VMA),voids loaded
with bitumen (VFB),unit weight for fiber fortified
bituminous cement were processed and introduced in
table 4.3.The ideal folio substance was registered for
every fiber substance and fiber length by taking the
normal of all cover compares to most extreme strength

Page 21

(1



SSRG International Journal of Civil Engineering (SSRG-1JCE) — Volume 4 Issue 1 — January 2017

and unit weight, least flow,mean air voids, mean VFB
and mean VMA. Relating to that ideal fastener content
security, stream, air voids, VFB, VMA and unit weight
were perused from the diagram. Calculation of ideal
fastener content, for fiber length of 15mm and fiber
substance of 0.7%(sample) was introduced in table
3.4(a) (allude likewise figure 3.3) .The ideal cover
content and the comparing properties, for various fiber
substance and fiber length was displayed in table 3.4(b).

3) Computation of Optimum Fiber Content for
CFRBC
The ideal fiber substance was figured for fiber
length, for example, 10 mm,15mm,20mm (allude table
3.4(b) by taking the normal of all folio relates to most
extreme security and unit weight, least flow,mean air
voids,mean VFB and mean VMA. Relating to that ideal
fiber content security, stream, air voids, VFB, VMA,
unit weight and folio substance were perused from the
chart. Calculation of ideal fiber content, for fiber length
of 10mm (specimen) was displayed in table 3.5 (a)
(allude likewise figure 3.4 ).The ideal fiber content, and
the comparing properties, for various fiber length was
exhibited in table 3.4(b).
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Figure 3.5 Determination of Optimum Fiber Content for
CFRBC(sample)
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Table 3.5 (a) Computation of Optimum Fiber Content for
CFRBC (test)

Fiber Length : 15mm .Fiber Content : 0.7% (sample)

Stability Flow Y vMA | VFB Unit

Binder content(%0) ®N) o %) (%) (%) g;;gir)
3 10 33 767 | 1 | 7727 | 2041
55 I 189 | 725 | 92 | 6is8 | 222
§ 55 | 46 53 | 182 | BT | 1%
Maximum  stability
uﬁiﬂgﬁﬁﬁm 1754 | 46 675 | 1883 | 6411 | 226
and maximum unit weight
Binder contemt (%) @ ) | 560 |59 | 3600 | 60

Optimum binder content

atbtctdtetf)6

Values of the properties at
optimum binder content

84

16.12 472 594 1852 | 6936

=]
e
>

13

; i 24 ¥
Requirement as per MORTH | 9 (min) 24 36 (min)

65-75

Table 3.5(b) Properties of CFRBC at Optimum Fiber
Content

Fiber | Fiber | Optimum | Stability | Flow | A | VMA | VFB |  Unit
Lot o | i | o 98 o |00 | Y
()
03 33 1472 | 626 | 3348 | 1574 | 7773 | 1349
10 03 36 1512 [ 4930 | 513 | 1764 | 7163 | 234
07 364 1262 | 315 | 636 | 191 | 651 | 2264
03 35 1504 | 6540 304 | 153 | 8006 2247
13 03 37 1545 | 318 | 428 | 1686 | 74.56
07 S84 16.12 | 472 | 594 | 1852 | 69.56

03 16 746122 | 501 | 1778 | 085 2
20 03 33| 17573 | 406 | 708 | 1897 | 6227 L

4) Computation of Optimum Fiber Length for
CFRBC

The ideal fiber length was registered by taking

the normal of all fiber length (allude table 3.4(b))

relates to most extreme security and unit weight,

minimum stream, mean air voids, mean VFB and mean

VMA. Relating to that ideal fiber length soundness,

stream, air voids, VFB, VMA, unit weight, cover

substance and fiber substance were perused from the
graph(figure 3.6 ) and exhibited in table 3.6.
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E. Comparison of CFRBC

The properties and the ideal estimations of coir
fiber strengthened bituminous cement were contrasted
and the properties and the ideal estimations of
bituminous cement by differing the cover contents(5%,
5.5% and 6%)irrespective of the variety in fiber
substance and fiber length . At that point correlation of
the coir fiber strengthened bituminous blend with
various sorts fiber fortified bituminous blend was
likewise talked about .

1) Comparison of the Properties of BC and
CFRBC

The mean estimations of dependability,

stream, air voids, Voids in mineral total, voids loaded

with bitumen and unit weight of coir fiber strengthened

bituminous cement were contrasted and the properties

of reference bituminous cement by changing the folio

substance (5%, 5.5% and 6%)irrespective of the variety

in fiber substance and fiber length .The properties of

bituminous cement with and without filaments and by
differing cover substance was appeared in figure 3.7.

Figure 3.6 Determination of Ideal Fiber Length for
CFRBC . . 7!
] 210
. . X Py ==ithout
Table 3.6( a)Computation of Ideal Fiber Length for 3 “vifaifbes | § g { Fhres
CFRBC R g =
; : 55 55 6 85 oyl Heuithfires
Fiber Length - 10mm (sample) Wil TI0res
_ i U 5 45 5 55 § 65
] tmam g | How wo| v | i Binder Content % i
Fiber content(%) | Binder Content ) o VB (%) | wei Binder Content%
oy () o e
03 33 1472 6.26 333 1574 3 1349
035 36 1512 493 13 17.64 7163 2324
0.7 3.64 1262 513 6.36 19.1 63.1 1264 0 L
L}
Maﬂf:_:_m mhihsal mmwga'u:;\niﬂ“d 131 403 0 1749 149 349 “ g o *WﬁhUUt
mean VV,mean ang 512 7 7 2 i m .
i st g 1 )ﬁ =uitatfoes || 5B fibres
Fiber content (%) 0.5(a) 05() 049(c) | 043(d) [ 050 0.3(f) Ly — bt 17 T it fires
vy 06 505 55 6 65 455 55 6 65
Values of the . '
properties at s5 - ) wst | 1as | aes | 2sae Binder Content % Binder Content %
optimum fiber
content
Req“‘:[g‘;‘;‘;“” 9 (mmin) 24 36 | 13mn)| 6575
£s 2
-
2 i‘{ h N i
. . . . == ithout 3§
Table 4.4.3(b) Properties of CFRBC at Optimum Fiber g5 thre g?“ H
Content 55 §9 - =yt
15 Hithfres | | 5 2
o | Optimum | Optfmum N ‘ Unit 85 5 55 6 65 boso8 T
LPlberh Tiber Binder | Stability | Flow VA'LS VMA | VEB | o
engtl C oids . !
e C[EIUZ)EH[ u(nn;:m & [omo| ey | | | geo Binder Content % Binder Content%
10 0.46 3.54 13.04 52 481 | 1726 | 72.85 2329 Flgure 37 Companscg‘FOFfzéhCe prOpertIESOf BC and
15 057 574 1568 502 492 | 1747 7249 21257
It was at first watched that the soundness
0| 04 545 1924 | 494 | 629 | 1849 ) 65702 | 2267 valuesweremuch higher, when contrasted and the
b reference blend on the grounds that the coir filaments
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was additionally watched that, with further increment in
cover content, the security diminishes, for the reference
blend on the grounds that the total molecule
collaboration and the union gets reduced.But for the
fiber fortified bituminous cement the steadiness
increments in light of the fact that the overabundance
folio (which offered less total molecule cooperation and
union resistance) were utilized to coat the strands and
the filaments associates the totals in this manner
resistance was offered, by grating and attachment as
well as by elasticity of strands. The stream esteem
increments for the reference blend in light of the fact
that with the expansion in folio content the
overabundance fastener go about as an oil consequently
builds the dislodging between the total molecule .But if
there should be an occurrence of fiber strengthened
bituminous cement the stream esteem was most
extreme (contrasted with reference blend) furthermore
diminishes .The greatest stream was expected the
smooth surface of coir strands and the stream esteem
diminishes in light of the abundance cover which
causes uprooting used to coat the coir filaments. The air
voids and voids in mineral total was much higher and
the voids loaded with bitumen was lowerthan the
reference blend on the grounds that the overabundance
fastener which fills the air voids were utilized to coat
the strands furthermore filaments involves in the middle
of the totals in this way expanding the air voids and
decreases the voids loaded with bitumen . The unit
weight for the fiber fortified bituminous cement was
much lower than the reference blend on the grounds
that the coir strands involve in the middle of the totals
in this manner giving extra air voids subsequently the
unit weight gets diminished.

2) Comparison of the ldeal Qualities of BC and
CFRBC
The ideal qualities acquired for bituminous
cement and coir fiber fortified bituminous cement were
looked at and exhibited in table

Table 3.8 Comparison of the Ideal Qualities

Optimum percentage | Without | With P?rC.E?F age | Required
and Properties fibers fibers * 31(10:1_6;011 ML‘CS)IE;"E[IH
Optimum fiber length 0 16.6
(mm)
Optimum ﬁPer content 0 0.46
o)
Optimum binder 533 | 584 +9 57
content (%)
Stability KN 11.37 16.12 +29 9 (Min)
Flow mm 5.05 472 -7 24
Air voids (%) 5.91 5.94 +1 36
Voids in mmf,“l 18.206 | 18.52 +2 13 (min)
aggregate (%)
Voidsfilled with | 65 501 | 69,56 +1 635-75
bitumen (%)
Unit weight (gm/cc) 235 2.25 4

It was watched that the option of strands
positively improve the properties of bituminous blends
by expanding the strength by 29% and diminishing the
stream esteem by 7%.This was basically due to the
extra rubbing resistances gave by the coir filaments
between the totals. Thusly, one might say that coir fiber
can possibly enhance auxiliary imperviousness to
trouble happening in adaptable street asphalt because of
movement burdens. The expansion of coir filaments in
the bituminous solid expands the air voids and voids in
mineral total by 1% and 2% separately. In any case,
expanded the Voids loaded with bitumen by 1%. This
was on the grounds that more surface territories (totals
and fibers)was to be covered by bitumen .likewise, coir
fiber fortified bituminous solid experience bring down
compactability, prompting to higher air void qualities.
The unit weight diminished by 4%, as a result of the
higher air voids .Thus the quantity of passes made by
the roller in the field can be lessened. The ideal fastener
substance was barely higher than the reference blend in
light of the additional bitumen required to coat the
fibers.The ideal consequences of fiber fortified
bituminous cement were checked with prerequisite of
MORTH particular .It was watched that steadiness ,air
voids, Voids in mineral total and voids loaded with
bitumen fulfills the MORTH detail .Flow was
marginally out of range yet less when contrasted with
reference blend on the grounds that the got total degree
bend which was plotted is somewhat on the better
side.Fibre length of 16.6mm with a fiber substance of
0.46% and a folio substance of 5.84% gives great
solidness and volumetric properties.

3) Comparison of The Coir Fiber with Various
Kind of Fibers Utilized as a Part of the
Bituminous Blend

Examination of the coir fiber fortified
bituminous blend with various Fiber strengthened
bituminous blend as got from the writing study was
introduced in table 4.5.3.

Table 3.9 Comparison of Coir Fiber with Other Sort of
Strands Utilized as a Part of Bituminous Blend
Optimum | Optimum | Optimum
binder | fiber | fiber | Stability | Flow | Airvoids
content | content | length | (KN) | (MM) | (%)

(%) (%) | (mm)
Jute Natural 6 0.1 6 74 32 45
Coir Natural | 3.84 0.46 16.6 1612 | 472 5.04

Carbon Artficial | 55 04 12.5 12 13 5.5

Fiber Types

Glass Artficial | 33 02 10 18 | 1l 3
Sisal Natural 33 0.3 - 138 | 146 | 44
Lignin Natural 5.1 03 5 10 37 433

Ashestos Natural 438 04 53 10125 | 36 4123
Polyacryronitile | Artificial | 47 03 5 1065 | 362 | 425
Polyester | Artificial | 4.62 0.23 8 104 16 43
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It was watched that coir fiber requires higher
folio content beside jute fiber.This was a direct result of
the bitumen assimilation by the jute and coir fiber.Coir
fiber requires higher fiber substance and fiber length
than other normal fiber.The solidness property was
much higher than different sorts of filaments. This was
primarily in light of the fact that the network between
the total molecule improve (frictional resistance
increments) with expanded fiber substance and fiber
length .The stream property was additionally higher
than the other sort of fiber due to the smooth surface of
the coir fiber. The air voids were likewise much higher
than other sort of fiber .This was fundamentally on the
grounds that, the coir fiberhas higher width than
different sorts of strands.

IV. CONCLUSION

The notable elements of this venture take a
shot at coir strengthened bituminous blends are
inspected and determinations are made after a point by
point investigation of the outcomes acquired. The
extension for future examinations in a similar range of
study is additionally talked about. The expansion of
coir strands improves the properties of bituminous
blends by expanding its steadiness and voids and
diminishing the stream esteem. This makes the
bituminous cement procures the possibility to enhance
basic imperviousness to trouble happening in adaptable
street asphalt because of movement burdens. The
expanded voids property is noteworthy in hot areas
where bituminous cement is inclined to dying .Increase
in voids gives more spaces to the fastener to move and
keeps it from raising to the surface. Fiber length of
16.6mm with a fiber substance of 0.46% and a folio
substance of 5.58% gives great dependability and
volumetric properties. It was watched that expansion of
coir fiber enhances compressibility of the blend. This
makes the blend more solid under moving wheel loads.
The execution as far as strength, stream and volumetric
properties of coir strands in bituminous blends was
higher than contrasted and other kind of filaments. In
this manner coir fiber can be utilized as a part of
bituminous blend. It is presumed that the utilization of
coir fiber in Bituminous blend altogether improve the
resistance of bituminous layers to elastic anxiety.
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