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Abstract: The innovation of black-top materials and Mixes is found and generally utilized as a part  of 

Europe and North America. Stone Lattice Black-top (SMA) is an extreme, stable, trench  safe mix that 

depends on Stone-on-stone contact to give quality and a rich mortar folio to  give toughness. These 

destinations are typically accomplished with a hole evaluated total  combined with fiber or polymer 

altered, and high black-top substance lattice. In this present  investigation examination of quality of 

asphalt wearing coat made with Stone Matrix Asphalt  Mix three unique evaluations of folios. 

 

Keywords: Stone Matrix Asphalt, Black Top, Hydrate Lime, Cellulose Fiber, Stabilizing Fibres. 

1. Introduction 

The Indian Roadways assume an urgent part in interfacing 

the diverse parts of India. Throughout the years after 

autonomy there has been a broad improvement of the 

system of streets over the length and expansiveness of 

India. Street system of India is the second biggest Road 

arrange (3.317 Million Kilometers) on the planet after 

Joined State (6.37 Million Kilometers). India's street 

arrange comprises of National Expressways, State 

Parkways, Area Streets, and Town Streets. National 

Interstates are discovered everywhere throughout the 

nation. They are essential to the extent correspondence by 

streets in concerned. National expressways associate 

States, State Capitals, Enormous urban areas and Ports. 

National Thruways convey roughly 40% of the aggregate 

activity however they are just 2% of the whole street 

organize. While, the state Roadways are considered as the 

principle streets of the State. Real Urban communities of 

the States and Capital of the State are associated by State 

Parkways. While Region Streets are interfacing with real 

streets and town streets. Town streets give linkage to 

different streets with a specific end goal to meet their 

everyday needs and access to close-by advertise. 

 

2. Methodology Considered 

For the present study as a part of methodology the 

suitability of the materials (aggregates, stone dust, filler 

and binder) used were examined first. Physical Properties 

of these materials, i.e. sieve analysis, specific gravity,  

 

 

impact value, and flakiness index and elongation index 

were examined. Stone mat6rix asphalt mix design was 

done using these materials. After fixing the proportions of 

different ingredients of the Stone Matrix asphalt mixes, 

three different series of mixes were prepared using three 

different grades of binder and optimum binder content was 

finalized for the SMA Mix as per IRC SP 79-2008. The 

optimum doses of stabilizing additives were also 

optimized by doing drain down test on each mix of stone 

matrix asphalt using three different grades of binders. For 

each binder type Marshall Moulds were prepared for 

Marshall Stability, density, flow value, indirect tensile 

strength, and Indirect Tensile strength ratio. The 

experimental programmed was outlined in such a way that 

the variation of the attributes like Marshall Stability, 

density, flow value, indirect tensile strength and indirect 

tensile ratio of the SMA mixes with the use of optimum 

does of cellulose fibre with respect to the SMA mixes 

could be examined 

 

2.1 Rutting  

The Rutting is defined as the permanent traffic –associated 

deformation within pavements layers which, accumulates 

over time. A primary concern of most pavement structural 

design procedures is to control rutting. This is achieved by 

estimating the cover thickness of high quality materials 

required to protect the natural subgrade against the 

compressive stresses from traffic, and thus limiting 

deformation to within acceptable limits over time. And it 

is also controlled but using proper binding material, proper 

gradation of aggregate, proper mix design. etc. This 

approach has led to the development of various 
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relationships between acceptable rut depth limits and the 

various measures of material and traffic properties, 

enabling the design of adequate pavement structures. 

Rutting may be caused in bituminous layer or it may be 

caused in different under laying layer, sub base layer, sub 

grade layer. 

 

 
(a) 

 
(b) 

Fig. 1 Rutting 

2.2. Effect of Change in Factor on Rut Resistance 

 

Fig. 2: Mix Rutting 

Table 1: Effect of Change in Factor on Rut Resistance 

Aggregate  Factor  Change in 

Factor  

Effect in 

Rut 

Resistance  
   Surface 

texture  

Smooth to 

rough  

Increase  

   Gradation  Gap to 

continuous  

Increase  

   Shape  Round to 

angular  

Increase  

   Size  Increase in 

Maximum 

size  

Increase  

Binder  Stiffness  Increase  Increase  

   Binder 

Content  

Increase  Decrease  

Mixture  Air void 

content  

Increase  Decrease  

   VMA  Increase  Decrease  

   Temperature  Increase  Decrease  

Field  State of 

stress/strain  

Increase in 

tire 

contact 

pressure  

Decrease  

Condition  Load 

repetition  

Increase  Decrease  

   Water  Dry to wet  Decrease  

Slump cone test was conducted to find workability, 

Universal Testing Machine (UTM) and compressive 

testing machine (CTM) was used to carry test on concrete 

mix. Tests were carried out for finding the compressive, 

flexural and split tensile strength. A standard test 

procedure is followed for each test and performance of 

concrete mix is studied. 

 

3. Results 

 
Fig. 3: Impact Value Test 
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Table 2:Impact value test results 

 

 

 

Fig. 4: Los angle abrasion test setup 

 

5. Conclusion 

In light of exploratory examination the accompanying 

conclusion can be drawn.  

1) Albeit Stone grid black-top is more costly than an 

ordinarily thick evaluated hot mix black-top. Since it 

requires more solid total, higher bitumen content, adjusted 

folios and settling filaments however in right circumstance 

it would be financially savvy due to its groove obstruction 

and sturdiness.  

 2)  Groove opposition depends more on total property 

instead of black-top cover properties.  

Stones lattice black-top advantages incorporate groove 

obstruction, toughness, wet climate contact, bring down 

level clamour and less intelligent breaking.  

 3) Marshall Stability esteems for the mixs increments 

with the expansion of altered bitumen contrasted with non-

adjusted bitumen, the Marshall Stability esteem for the 

mix arranged utilizing VG30 are less in pressure to the 

mix arranged with PMB40 and CRMB60 cover. 
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Sr. 

No.  

Description  Sample-

1  

Sample-

2  

Sample-

3  

1  Total wt. of oven dry 

sample passing 12.5 

mm sieve and 

retained on 10 mm 

sieve (W1) gm  

352  249  339  

2  Wt. of portion 

passing on 2.36 mm 

sieve (W2). gm  

66  63  61  

3  Wt. of portion 

retained on 2.36 mm 

sieve (W3). gm  

286  286  278  

4  Aggregate Impact 

value= {W2/ W1} x 

100, (%)  

18.75  18.05  17.99  

5  Aggregate Impact 

mean value (%)  

18.26 %  


