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Abstract: 

Generally, a hydrocarbon mixture could be a mixture of coarse combination, fine 

combination, filler and binder. A Hot combine Asphalt could be a hydrocarbon mixture 

wherever all constituents ar mixed, placed and compacted at warm temperature. HMA is 

Dense ranked mixes (DGM) called Bituminous Concrete (BC) or gap ranked called Stone 

Matrix Asphalt (SMA). SMA requires stabilising additives composed of polysaccharide 

fibbers, mineral fibres or polymers to prevent drain down of the combination. within the gift 

study, an effort has been created to review the consequences of use of a naturally and 

domestically out there fibre known as SISAL fibre is employed as stabilizer in SMA 

associated as an additive in BC. For preparation of the mixes combination gradation has 

been taken as per MORTH specification, binder content has been varied often from four-

dimensional to seven-membered and fibre content varied from 1/3 to most zero.5% of total 

combine. As a district of preliminary study, ash has been found to result satisfactory 

Marshall Properties and therefore has been used for mixes in subsequent works. 

victimization Marshall Procedure Optimum Fibre Content (OFC) for each B.C. and SMA 

mixes was found to be zero.3%. equally Optimum Binder Content (OBC) for B.C. and SMA 

were found to be five-hitter and five.2% severally. Then the B.C. and SMA mixes ready at 

OBC and OFC ar subjected to totally different performance checks like Drain down test, 

Static Indirect strength check and Static Creep check to judge the consequences of fibre 

addition on combine performance. it's ended that addition of sisal fibre improve the 

combination properties like Marshall Stability, Drain down characteristics and indirect 

strength just in case of each BC and SMA mixes. Ii is ascertained that SMA is healthier than 

B.C. in respect of indirect tensile strength and creep characteristics. 
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I. INTRODUCTION 

 

Construction of main road involves large outlay of investment. a definite engineering design 

could save appreciable investment additionally a reliable performance of the in-service 

highway will be achieved. Two things area unit of major issues in versatile pavement 

engineering–pavement style and also the combine style. The current study is said to the 

combination style considerations. an honest style of hydrocarbon combine is predicted to lead 

to a mixture that is satisfactorily (i) sturdy (ii) sturdy (iii) resistive to fatigue and permanent 

deformation (iv) surroundings friendly (v) economical and then on. a mixture designer tries to 

attain these necessities through a number of tests on the combination with varied proportions 

and finalizes with the simplest one. the current research work tries to spot a number of the 

problems concerned during this art of hydrocarbon combine style and the direction of current 

analysis. As per Das et al.(2004); throughout 1900’s, the hydrocarbon paving technique was 

initial used on rural roads – thus on handle fast removal of fine particles within the sort of 

mud, from Water Bound Macadam, that was caused because of ascent of vehicles. At initial 

stage, heavy oils were used as mud palliative. an eye fixed estimation method, referred to as 

pat take a look at was accustomed estimate the requisite amount of the serious oil within the 

combine. By this method, the mixture was patted sort of a pancake form, and ironed against a 

brown paper. looking on the extent of stain it created on the paper, the appropriateness of the 

number was adjudged. the primary formal combine style methodology was Habbard field 

methodology, that was originally developed on sand-asphalt mixture. Mixes with large 

aggregates couldn't be handled in Hubbard field methodology. 2 This was one amongst the 

constraints of this procedure. Francis Hveem, a project engineer of California Department of 

Highways, developed the Hveem stabilometer. Hveem failed to have any previous expertise 

on decision making the good combine from its color, and so determined to measure numerous 

combine parameters to search out out the optimum amount of hydrocarbon. Hveem used the 

surface area calculation idea (which already existed at that point for cement concrete combine 

design), to estimate the number of hydrocarbon needed. wet status and sand equivalent tests 

were superimposed to the Hveem take a look at in 1946 and 1954 severally. Bruce Marshall 

developed the Marshall testing machine simply before the globe War-II. it absolutely was 

adopted within the USA Corpes of Engineers in 1930’s and after changed in 1940’s and 50’s. 

 

II. OBJECTIVES OF BITUMINOUS MIX DESIGN: - 

Asphaltic/Bituminous concrete consists of a combination of aggregates unendingly 

hierarchical from most size , usually but twenty five millimetre, through the fine filler that's 

smaller than zero.075 mm. spare hydrocarbon is another to combine|the combination|the 

combo} so the compacted mix is effectively proof and will have acceptable dissipative and 

elastic properties. The hydrocarbon combine style aims to determine the proportion of 

hydrocarbon, filler, fine aggregates, and coarse aggregates to supply a mix that is possible, 

strong, sturdy and economical. the target of the combo style is to produce a hydrocarbon 

combine by proportioning numerous parts thus on have 

1. Spare hydrocarbon to make sure a sturdy pavement  

2. Spare strength to resist shear deformation beneath traffic at higher temperature  
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3. Spare air voids within the compacted hydrocarbon to permit for extra compaction by 

traffic 3  

4. Spare workability to allow simple placement while not segregation  

5. Spare resistance to avoid premature cracking thanks to continual bending by traffic  

6. Spare resistance at temperature to forestall shrinkage cracks 

 

III. REVIEW OF LITERATURE: - 

Pavement consists of over one layer of various material supported by a layer referred to as 

sub grade. usually pavement is 2 kind versatile pavement and Rigid pavement. Flexible 

pavements area unit thus named as a result of the full pavement structure deflects, or flexes, 

below loading. A flexible pavement structure is usually composed of many layers of fabric. 

Each layer receives the masses from the on top of layer, spreads them out then passes on these 

masses to the next layer below. Typical versatile pavement structure consisting of:  

• Surface course. this is often the highest layer and therefore the layer that comes involved 

with traffic. It may be composed of 1 or many completely different HMA sub layers. HMA 

could be a mixture of coarse and fine aggregates and asphalt binder  

• Base course. this is often the layer directly below the HMA layer and customarily consists 

of aggregate (either stabilised or un-stabilized).  

• Sub-base course. this is often the layer (or layers) below the bottom layer. A sub-base 

isn't always required.  

Asphalt concrete could be a stuff unremarkably employed in construction comes like road 

surfaces, airports and parking heaps. It consists of asphalt (used as a binder) and mineral 

mixture mixed along, then area unit arranged down in layers and compacted. combination of 

asphalt and mixture is accomplished in one among many ways: Hot combine asphalt concrete 

(commonly abbreviated as HMAC or HMA) is created by heating the asphalt binder to 

decrease its consistency, and drying the combination to get rid of wetness from it before 

combination. combination is usually performed with the combination at concerning three 

hundred °F (roughly one hundred fifty °C) for virgin asphalt and 330 °F (166 °C) for 

compound changed asphalt, and the asphalt cement at two hundred °F (95 °C). Paving and 

compaction should be performed whereas the asphalt is sufficiently hot. In several countries 

paving is restricted to summer months as a result of in winter the compacted base can cool the 

asphalt an excessive amount of before it's packed to the best air content. HMAC is that the 

kind of asphalt concrete most typically used on extremely trafficked pavements such as those 

on major highways, racetracks and airfields. Warm combine asphalt Concrete (commonly 

abbreviated as WMA) is created by adding either zeo-lites waxes, asphalt emulsions, or 

generally even water to the asphalt binder before mixing. this permits considerably lower 

combination and giving birth temperatures and ends up in lower consumption of fossil fuels, 

therefore emotional less greenhouse emission, aerosols and vapors. Not solely area unit 

working conditions improved, however the lower laying-temperature additionally ends up in 

additional speedy availability of the surface to be used, that is vital for construction sites with 

important time schedules. The usage of those additives in hot mixed asphalt (above) might 

afford easier compaction and permit weather condition paving or longer hauls. Cold combine 

asphalt concrete is created by emulsifying the asphalt in water with (essentially) soap before 
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combination with the combination. whereas in its blended state the asphalt is less viscous and 

therefore the mixture is simple to figure and compact. The emulsion can break when enough 

water evaporates and therefore the cold combine can, ideally, defy the properties of cold 

HMAC. Cold mix is commonly used as a reparation material and on lesser trafficked service 

roads. Cut-back asphalt concrete is created by dissolving the binder in coal oil or another 

lighter fraction of oil before combination with the combination. whereas in its dissolved state 

the asphalt is a smaller amount viscous and therefore the combine is simple to figure and 

compact. when the combination is arranged down the lighter fraction evaporates. owing to 

issues with pollution from the volatile organic compounds within the lighter fraction, cut-back 

asphalt has been for the most part replaced by asphalt emulsion. 

 

IV. CHARACTERISTICS OF MATERIAL USED IN BITUMINOUS MIX:  

Mineral Aggregate:- There ar varied kinds of mineral mixtures which may be employed in 

hydrocarbon mixes. The aggregates accustomed manufacture hydrocarbon mixes is obtained 

from totally different natural sources such as glacial deposits or mines. These ar termed as 

natural aggregates and may be used with or without more process. The aggregates is more 

processed and finished to attain smart performance characteristics. Industrial by merchandise 

like steel scum, furnace scum etc. sometimes used as a part in conjunction with alternative 

aggregates to boost the performance characteristics of the combination. saved hydrocarbon 

pavement is additionally a vital supply of aggregate for hydrocarbon mixes. Mineral filler:- 

Mineral fillers have a big impact on the properties of SMA mixtures. Mineral fillers increase 

the stiffness of the asphalt mortar matrix. Mineral fillers conjointly have an effect on 

workability, moisture resistance, and aging characteristics of HMA mixtures. typically filler 

plays associate important role in properties of hydrocarbon mixture notably in terms of air 

voids, voids in mineral aggregate. differing types of mineral fillers ar employed in the SMA 

mixes like stone dust, normal hydraulic cement (OPC), scum cement, fly Ash, lime hydrate etc. 

Mogawer and Stuart (1996) studied the result of mineral fillers on properties of SMA mixtures. 

They selected eight mineral fillers on the premise of their performance, gradation etc. They 

evaluated the properties of SMA mixtures in terms of drain down of the mastic, rutting, low 

temperature cracking, workability, and wetness status. Binder:- hydrocarbon acts as a binding 

agent to the aggregates, fines and stabilizers in hydrocarbon mixtures. Binder provides 

sturdiness to the combination. The characteristics of hydrocarbon that affects the bituminous 

mixture behaviour ar temperature status, visco-elasticity and aging. The behaviour of 

hydrocarbon depends on temperature yet as on the time of loading. it's stiffer at lower 

temperature and beneath shorter loading amount. hydrocarbon should be treated as a visco-

elastic material because it exhibits each viscous yet as elastic properties at the traditional 

pavement temperature. tho' at cold it behaves like associate elastic material and at high 

temperatures its behaviour is sort of a viscous fluid. Stabilizing Additives:- .Stabilizing 

additives ar employed in the mixture to stop mortar draindown and to supply higher binding. 

Fibres unremarkably used now-a days ar polypropene, polyester, mineral and polyose. The 

main helpful additives employed in mixes is classified in to totally different groups;  Fibres’ 

(Cellulose Fibres, Mineral Fibres, Chemical Fibres)  Polymer  Powder and flour like 

materials (Silicic acid, Special Filler)  Plastics (Polymer Powders or Pellets). 
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4.1 Mix Design -   

 For preparation of combine by Marshall technique some investigator used fifty blows 

on either face of sample and a few investigator used seventy five blows for his or her project 

work. on each sided of sample. during this investigation, SMA mixes are ready victimisation 

traditional Marshall Procedure by applying seventy five blows of compaction on either face 

of all sorts of mixes.  

• Brown and Manglorkar (1993) has done a comparative study on SMA and DGM by 

victimisation 2 kind mixture (granite and native silicious gravel) and additionally used 

polyose and mineral fibre in SMA and did completely different take a look at like Marshall 

take a look at, Drain down take a look at , Indirect strength take a look at, resilient modulus. 

They found that in SMA mixture the high quantity of coarse mixture forms a skeleton kind 

structure providing an improved stone-on-stone contact between coarse aggregate particle , 

which supply high resistance to rutting.SMA has shown smart resistance to plastic 

deformation beneath significant traffic hundreds with high tire pressure , additionally show 

smart low temperature properties. Further, SMA features a rough texture that provides smart 

friction properties once surface film of the binder is removed by the traffic.  

• Brown (1994) studied on SMA victimisation completely different form of filler, stabilizer 

and finished that Drain down in SMA is accomplished by form of filler, form of stabilizer , 

quantity of stabilizer(higher the amount of stabilizer lower the drain down).Optimum binder 

content of SMA mixes is larger than DGM.  

• Bradely et al. (2004) studied Utilization of waste fibres in stone matrix asphalt mixtures. 

They used carpet fibre and polyester fibres and waste tires to boost the strength and stability 

of mixture compared to polyose fibre. They found waste tire and carpet fibre ar effective in 

preventing excessive drain down of SMA mixture additionally found that strength magnitude 

relation of mixes more than 100 percent , it means that fibre don’t weaken the mixture once 

expose to wetness. Addition of tire and carpet fibre will increase toughness of SMA. They 

found no distinction in permanent deformation in SMA combine containing waste fibres as 

compared to SMA combine containing polyose or mineral fibre.  

• Kamaraj et al. (2004) carried laboratory study victimisation natural rubber powder with 

80/100 bitumen in SMA by wet method further as dense hierarchal hydrocarbon combine 

with polyose fibre and stone mud and lime stone as filler and located its suitableness as SMA 

combine through numerous tests.  

• Punith et al. (2004) did a comparative study of SMA with asphalt concrete combine utilizing 

reclaimed polyethylene within the kind of LDPE carry luggage as helpful agent (3 millimetre 

size and zero.4%) .The test results indicated that the combo properties of each SMA and AC 

mixture are becoming increased by the addition of rescued polyethylene as stabilizer showing 

higher rut resistance, resistance to wetness damage, rutting, creep and aging.  

• Reddy et al. (2004) used Crumb Rubber (CR) OBTAINED from discarded tire with 80/100 

penetration grade hydrocarbon in SMA and finished that it improves fatigue and permanent 

deformation characteristics, larger resistance to wetness harm than traditional mixes.  

• Ibrahim M.asi(2005) performed completely different take a look at like Marshall stability 

take a look at, loss of Marshall stability, strength, loss strength, resilient modulus, fatigue life, 

rutting resistance were conducted on each SMA and DGM . He finished that tho' DGM have 
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high compressive strength and tensile strength; SMA have higher sturdiness, high resilience 

property, high rutting resistance as compare to DGM. therefore SMA is desirable in hot 

climate weather. Muniandy and Huat (2006) used polyose feather palm fibre (COPF) and 

located fibre-modified binder showed improved physical science properties once polyose 

fibres were pre emulsified in PG64- 22 binder with fibre proportions of 

zero.2%,0.4%,0.6%,0.8 %and 1.0% by weight of aggregates. It showed that the PG64-22 

binder are often changed and raised to PG70-22 grade. The polyose oil palm fibre (COPF) 

was found to boost the fatigue performance of SMA descend combine. The fatigue life 

augmented to a most at a fibre content of regarding zero.6%, whereas the tensile stress and 

stiffness additionally showed the same trend in performance. The initial strains of the combo 

were lowest at a fibre content of zero.6%.  

• Kumar et al.(2007) studied on a pair of form of fibre. Tried to use a fibre in SMA by taking 

jute fibre that is coated with low viscousness binder and compare the result with a foreign 

polyose fibre (a polyose fibre foreign from Germany) victimisation 60/70 grade hydrocarbon. 

and located optimum fibre share as zero.3% of the mixture. Jute fibre showed equivalent 

results to foreign proprietary fibres as indicated by Marshall Stability take a look at, 

permanent deformation take a look at and fatigue life take a look at. Aging index of the 

combo ready with jute fibre showed higher result than patented fibre.  

• Chiu and atomic number 71 (2007) used asphalt rubber (AR) created by mixing ground tire 

rubber (GTR) (i) half-hour of a rough GTR with a most size of #20 sieve and (ii) 2 hundredth 

of a fine with a maximum size of #30 sieve with AN asphalt, as a binder for SMA and located 

AR-SMA mixtures were not considerably completely different from typical SMA in terms of 

wetness susceptibleness and showed higher rutting resistance than that of typical dense 

hierarchal mixture. Xue et al. (2008) used municipal solid waste furnace (MSWI) ash as a 

partial replacement of fine mixture or mineral filler and Basic O chamber (BOF) scoria as a 

part of coarse mixture with polyester fibre of six.35-millimetre-long obtained from recycled 

raw materials, PG76-22 binder within the SMA combine and performed Marshall and super 

pave technique of style and found it’s suitableness to be used within the SMA combine. Jony 

Hassanet.al.(2010) studied impact of victimisation waste glass power as mineral filler on 

Marshall property of SMA by scrutiny with SMA wherever lime stone, normal Portland 

cement was taken as filler with variable content (4-7%) . Optimum glass power content was 

found seven-membered. By victimisation glass power as filler in SMA its stability will 

increase up to thirteen, flow price decreases up to 39%, density additionally decreases as 

compare to SMA contains lime stone and cement filler. 

 

V. EXPERIMENTAL INVESTIGATIONS 

 

Chapter describes the experimental works meted out during this gift investigation. This 

chapter is split into 2 elements. 1st half deals with the experiments meted out on the materials 

(aggregates, filler, bitumen, and fibre), second half deals with the tests meted out on 

hydrocarbon mixes. 
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5.1 Tests on Material used:- 

5.1.1 Aggregates  

For preparation of Bituminous mixes (BC, SMA) aggregates as per MORTH grading as 

given in Table 5.1 and Table 5.2 respectively, a particular type of binder and fibre in required 

quantities were mixes as per Marshall Procedure. 

 

Sieve size (mm)  Percentage passing  

26.5  100  

19  95  

9.5  70  

4.75  50  

2.36  35  

0.30  12  

0.075  5  

Table 5.1 Adopted aggregate Gradation for BC (MORTH) 

 

Sieve size (mm)  Percentage passing  

16  100  

13.2  94  

9.5  62  

4.75  34  

2.36  24  

1.18  21  

0.6  18  

0.3  16  

0.15  12  

0.075  10  

Table 5.2 Adopted aggregate Gradation for SMA (MORTH) 

 

5.2.2 FILLER  

        Aggregate passing through 0.075 mm IS sieve is called as filler. Here cement, fly ash 

and Stone dust are used as filler whose specific gravity are 3.0, 2.2, 2.7 respectively.  

 First a comparative study is done on BC where all these three types of fillers is used but later 

on only fly ash is used as filler where a comparative study is done on BC as well as SMA 

with or without using fibre.  
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Property  Test Method  Test Result  

Aggregate Impact Value 

(%)  

IS: 2386 (P IV)  14.3  

Aggregate Crushing 

Value (%)  

  

IS: 2386 (P IV)  13.02  

Los Angels Abrasion 

Value (%)  

  

IS: 2386 (P IV)  18  

Flakiness Index (%)  IS: 2386 (P I)  18.83  

Elongation Index (%)  IS: 2386 (P I)  21.5  

Water Absorption (%)  IS: 2386 (P III)  0.1  

Table 5.3 Physical Properties of Coarse aggregate 

 

5.2.3 BINDER  

         Here   60/70 penetration grade bitumen is used as binder for preparation of Mix, whose 

specific gravity was 1.01.  It’s important property is given in table 5.4  

 

Property  Test Method  Value  

Penetration at 25 C    

(mm)       

IS : 1203-1978  

  

67.7  

Softening Point ( C)  IS : 1203-1978  

  

48.5  

Specific gravity  IS : 1203-1978  

  

1.03  

TABLE 5.4   PROPERTIES OF   BINDER 

 

 

VI. EFFECTS OF DIFFERENT TYPES OF FIBRE ON BITUMEN 

CONCRETE 

  

6.1 Marshall Stability  

It is observed that stability value increases with increase binder content up to certain binder 

content; then stability value decreases. Also stability value increases with increase fibre 

content and further addition of fibre it decreases. Variation of Marshall Stability value with 

different binder content with different fibre is given fig 6.1 
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Fibre content (%) >  

  

 0  0 .3  0 .5  

BC with binder  Max.  

Stabilit

y  

(KN)  

  

Binder  

Content  

(%)  

Max.  

Stability  

(KN)  

Binder  

Content  

(%)  

Max.  

Stability  

(KN)  

Binder  

Content  

(%)  

60/70  

  

  

14.38  5  14.55  5  14.1  5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

Fig 6.1 Variation of Marshall Stability of BC with different binder content  

 

6.2 Unit weight          

                                                                                                                                                                  

It is observed that unit weight increases with increase binder content up to certain binder 

content; then decreases. Variation of unit weight value with different binder content with 

different fibre is given fig 6.2 

Fibre content (%) >  

  

 0   .3  5  

BC with binder  Max.  

Unit wt.  

Binder  

Content  

(%)  

Max.  

Unit wt.  

Binder  

Content  

(%)  

Max.  

Unit wt.  

Binder  

Content  

(%)  

60/70  

  

2.49  5  2.45  5  2.45  5  
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Fig 6.2 Variation of unit weight of BC with different binder content (With different fibre 

content) 

6.3 Air Void 

 It is observed that with increase binder content air void decreases. Variation of air void 

content with different fibre content is given fig 4.8. MORTH recommended it should be lies 

between 3 to 6%. Hence the binder content at 4.5% of air void given below table 6.3 

Fibre content (%) >  

  

 0   .3  5  

BC with binder  Max.  

Unit wt.  

Binder  

Content  

(%)  

Max.  

Unit wt.  

Binder  

Content  

(%)  

Max.  

Unit wt.  

Binder  

Content  

(%)  

60/70  

  

2.49  5  2.45  5  2.45  5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6.3 Variation of Air Void of BC with different binder conten  

 (With different fibre content) 
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6.4 Void Filled With Bitumen (VFB)  

It is observed that first it increases at sharp rate. Variation of VFB with different binder 

content with different fibre content is shown in Fig 6.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6.4 Variation of VMA of BC with different binder content  

(With different fibre content) 

 

VII. CONCLUSION 

    Based on the results and discussion of experimental investigation carried out on mixes i.e.                                    

SMA and BC following conclusion are drawn.   

 

7.1 BC with different type of filler   

1) As per MORTH Specification mix design requirements of bituminous mix is  given in   table 

5.1   

Property  Value  

Marshall stability (KN at 60℃)  >9KN  

Flow Value (mm)  2-4  

Air Void (%)  3-6  

VFB (%)  65-75  

OBC (%)  5-6  

 Table 7.1 MORTH Specification mix design requirements of bituminous mix   

2) As BC made of from all the three type filler satisfy above requirements we can use them as 

filler.   
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3) Although BC with cement as filler gives maximum stability, as it is costly we can also use fly 

ash and stone dust as filler material.   

4) Use of fly ash is helpful in minimise industrial waste.    

 

7.2  BC With different Fibre content  

1) Here OBC is 5%, OFC is found as 3%  

2) By addition of fibre up to 3% Marshall Stability value increases and further addition of fibre 

it decreases. But addition of fibre stability value not increased as high as  

SMA.  

3) By addition of fibre flow value also decreases as compare to mix without fibre, but addition 

of 5% fibre again flow value increases.  

 

7.3 SMA With different Fibre content  

1) Requirements of SMA according to  IRC SP-79-2008 IS given in table 7.2 

Property  Value  

Void (%)  4  

Binder Requirement (%)  5.8 min  

VMA (%)  17  

OFC (%)  SHOULD NOT EXCEED 3%  

        Table 7.2 IRCSP79-2008 Specification mix design requirements of SMA  

    

         Here OBC is 5.2% and OFC is 3%.  

2) It is found that for SMA without fibre has binder requirement 5.8%, By addition of sisal fibre 

3% to SMA this value is decreases to 5.2%. and further addition of fibre it increases up to 6 

which leads to maximum drain down.  

3) By addition of 3%fibre to SMA Stability value increases significantly and further addition to 

it, stability decreases.  

4) By addition of 3%fibre to SMA flow value decreases and further addition of fibre flow value 

increases.  

5) Main advantage of using fibre is that air void in mix decreases.  

6) Drain down of binder decreases.  

 

7.4  MIX at their OBC and OFC   

 Different test like Drain down test, Indirect Tensile Strength (ITS), Static creep test is 

done on MIX at their OBC, OFC and its conclusion is given below.  

1) Drain down of SMA is more than BC without fibre. At their OFC drain down of binder is 

decreases.  

2) From Indirect Tensile Strength it is concluded that Tensile Strength of SMA is more than BC.  

Here 2 variety of combine i.e. SMA and BC is ready wherever 60/70 penetration grade 

hydrocarbon is employed as binder. conjointly a naturally accessible fibre known as sisal 

fibre is employed with varied concentration (0 to 5%). OBC and OFC is distinguished by 

Marshall methodology of combine style. Generally by adding three-d of fibre properties of 

combine is improved. From totally different take a look at like Drain down take a look at, 
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Indirect lastingness and static creep take a look at it's terminated that SMA with exploitation 

sisal fibre provides superb result and may be utilized in versatile pavement. 

 

7.5 Future scope 

 

Many properties of SMA and B.C. mixes like Marshall properties, drain down characteristics, 

lastingness characteristics are studied during this investigation. solely 60/70 penetration grade 

hydrocarbon and a changed fibre referred to as sisal fibre are tried during this investigation. 

However, a number of the properties like fatigue properties, wet condition characteristics, 

resistance to rutting and dynamic creep behaviour will more be investigated. 

different|another} artificial and natural fibres and other kind of binder may also be tried in 

mixes and compared. Sisal fibre employed in this study may be a low-price material, thus a 

analysis will be created to understand its impact on price of construction. Moreover, to 

confirm the success of this new material, experimental stretches is also created and periodic 

performances monitored. 
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