
                                                             || Volume 2 || Issue 5 || November 2017 || ISSN (Online) 2456-0774 

                            INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH  

                                                                        AND ENGINEERING TRENDS 

WWW.IJASRET.COM                                                                             16 

 
 

Observation of Trends in the Characteristics of 

STONE MATRIX ASPHALT (SMA)  

By Varying Number of Blows 
      G.H V SAI SIMHA 

Graduate Student, Department of Civil Engineering, K L University, Vaddeswaram, Guntur. 
manuharsha823@gmail.com 

 
Abstract— The elements, for example, outrageous 

climatic conditions, overwhelming vehicular activity in 

which flexible pavements in modern zones are in charge 

of regular and broad worsening of streets especially in 

urban zones .to conquer this procedure we need to 

utilise rut resistance mixes like Stone matrix asphalt. 

As per the below outcomes we can reason that while we 

are expanding the blows the strength esteem or 

stacking on the SMA diminishing (at 90 blows the 

dependability esteem is absolutely in most pessimistic 

scenario) the miss happening on the asphalt gets 

diminished the volume of air voids in the bituminous 

blend gets diminished (at the 45 blows the 11.5 % 

voids will be found in the shape and at the 90 blows the 

0.9% voids will be found in the form thus, here both the 

cases are fizzled. So in like manner to perception of these 

diverse patterns, by fluctuating blows numbers we at 

last presumed that both 60 and 75 number of blows were 

more reasonable for compaction of the bituminous 

SMA form. 

Keyword: STONE MATRIX ASPHALT 

I INTRODUCTION 

Pavement: It is the tough surface material set down on a 

range planned to manage vehicular or pedestrian activity, 

for example, a street or walk way. There are two sorts of 

pavements (asphalt): 

Flexible asphalt: It is a mix of various layers and Load is 

exchanged to the sub level through the asphalt structure 

which relies on upon interlocking between the totals 

particles. It is otherwise called bituminous asphalt. 

Rigid asphalt: It is related with piece activity to such an 

extent that heap is appropriated over a wide zone of sub 

surface soil It is bond solid asphalt. 

In adaptable asphalt there are 6 layers: 

1.   Natural sub grade layer 

2.   Artificial sub grade layer 

3.   Sub base layer 

4.   Base layer 

5.   Binder coarse layer 

6.   Surface or wearing coarse layer 

 

Figure 1 Layers of Flexible Pavement 

Sub base: It is the layer of total material laid on the sub review, 

on which the base course is found. It might be excluded when 

there will be just pedestrian activity on the asphalt, however it 

is important for surfaces utilized by vehicles. Sub base is 

regularly the fundamental load bearing layer of the asphalt. Its 

part is to spread the heap equally over the sub review. The 

materials utilized might be either unbound granular or concrete 

bound. The nature of sub base is vital for valuable existence of 

street. Granular sub base and water bound macadam are utilized 

as a part of this layer. 

Base course: The base course in asphalts is a layer of material 

in black-top roadway that is found straightforwardly under the 

surface layer. If there is a sub base course, the base course is 

developed straightforwardly over this layer. Else, it is 

fabricated specifically on the highest point of the sub review. 

Regularly base course thickness ranges from 4 to 6 inches and 

is administered by hidden layer properties. Wet blend 

macadam (WMM) and water bound macadam (WBM) are 

available in this base course. 

Binder course: stone lattice black-top, thick bituminous 

macadam. 

Surface course: Bituminous macadam, semi thick bituminous 

macadam is available. 
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Coats connected on different layers: 

Prime coat: The coat connected in the middle of the 

bituminous and non-bituminous layers (sub base and 

fastener course). 

Tack coat: The coat connected in the middle of the two 

bituminous layers (fastener course and wearing course) 

Seal coat: The coat connected on the highest point of the 

surface or wearing course. 

Stone grid black-top (SMA) 

It depends on the idea of planning a coarse total 

skeleton, along these lines, that stone on stone contact is 

gotten, which gives a very safe bituminous course for 

overwhelming movement streets. The ostensible thickness 

is 40 – 50 mm. SMA gives imperviousness to rutting 

because of moderate, overwhelming and high volume 

activity. It builds imperviousness to twisting at high asphalt 

temperatures. It builds toughness and diminishes 

penetrability to dampness. It enhances slip resistance and 

imperviousness to weariness impacts. It diminishes 

commotion over traditional option asphalt surfaces. 

Increased blending time and time taken to include additional 

filler, may bring about decreased efficiency. Possible 

deferrals in opening to movement as the SMA Mix ought to 

be cooled to 40°C to avert flushing of the fastener to the 

surface. Initial slip resistance might be low until the thick 

fastener film is worn off the highest point of the surface by 

movement. In basic circumstances, a little, clean coarseness, 

may should be connected before opening to movement. 

 II MATERIALS &COMPOSITION 

1.   Binder (6-7%) 

2.   Coarse totals (70-80%) 

3.   Fine totals 

4.   Mineral filler (8-12%) 

5.   Stabilizer added substance 

6.   Ash content - most extreme 20% 

SMA assignment: 

1.   It can be utilized as cover course 

2.   The typical size of total will be 19mm 

3.   Normal layer thickness will be 45-75 mm blend 

 III DESIGN PARAMETERSREQUIREMENTS 

1.   Air void substance 4.0% 

2.   Bitumen content 5.8% min 

3.   Fibers 0.3% min 

4.   Voids in mineral aggregate 17% min 

5.   Asphalt deplete dam 0.3% max 

6.   Tensile quality proportion 85% min 

The above necessities are considered from 

MORTH (area 500). According to degree table that was 

given in the MORTH we computed a table by taking 

diverse trails. We ascertained the diverse weights of totals  

as per the trail table. Grading of Aggregates for SMA. 

1. Marshal strength test was performed on SMA by shifting 

compaction necessities. 

2.The Marshall form was compacted at various no of blows 

(45,60,75,90 ) 

3.   Correlation b/w dependability esteems were worked out for 

fluctuating compaction. 

IV REVIEW OF LITERATURE 

Add up to 15 sets of test examples were set up by 

utilizing distinctive sorts of filler having diverse sum in the 

blend. The Marshall properties got for the two sorts of fillers 

uncover that, block clean filler examples have been found to 

display higher dependability esteem contrasted with concrete 

and stone tidy filler examples. What's more, blenders 

containing block tidy filler demonstrated greatest dependability 

at 6.2% bitumen content and the level of air voids were 

observed to be diminished with the expansion of bitumen 

content (Syed Ashik Ali, 2012). In this investigation glass 

powder is proposed as a differentiating choice to standard lime 

stone powder (Gubraa) and standard Portland solid fillers in hot 

dark best mixes. Where, the effect of using waste glass powder 

as mineral filler on Marshall Properties of hot dark best strong 

mixes is analyzed. Nine mixes with three sorts of fillers (lime 

stone powder, standard Portland cement and glass powder) and 

three filler substance (4%, 7% and 10% by weight of total 

aggregate) are investigated.  

The perfect glass powder substance is 7%. Where it is 

discovered that using of glass powder as filler with such 

substitution provoking produce dark best mix with higher 

consistent quality (% of extension up to 13%), bring down 

stream (% of decay up to 39%) and bring down thickness (% of 

reducing up to 10%) appearing differently in relation to looking 

at normal Portland bond or lime stone powder mixes (Dr. 

Hassan H. Jony, 2010). Regardless of the way that investigation 

has exhibited the believability of using CKD, and especially 

LKD, in lieu of business hydrated lime as a mineral filler, 

couple of associations have been incorporated into testing or 

field trials. Three states have announced some examination on 

the usage of CKD for use as mineral filler (Arizona, New York, 

and Utah), and emerge state (Utah) has investigated the use of 

LKD for this application. Some use of CKD as a mineral filler in 

turnpike dark best concrete has been represented in Italy where 

both the execution and Marshall properties of dark best mixes 

with CKD filler were represented to be extraordinary, at 

extension rates that are for all intents and purposes 

indistinguishable to that for business hydrated lime (around 6 

percent). The lime sections of the CKD and LKD can help with 

propelling stripping resistance. In this application, these cleans  

can be used to supplant hydrated lime or liquid subterranean 

insect stripping administrator (User rules for waste and side-

effect materials in asphalt development). 
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V PROCEDURE 

In Marshall Stability test by & large for 

compaction of the SMA form regularly individuals will give 

75 blows, through the compaction machine. The marshal 

security test was performed by taking after system 

Requirements: coarse total, sifter sizes, bitumen By utilizing 

the above pre requisites. we began doing test, by 

considering the total weight in the accompanying table. 

After example of bituminous blend was compacted, The 

Marshall dependability estimation of that example shows 

its imperviousness to distortion under connected load and 

the stream esteem demonstrates the degree of twisting it 

experiences because of stacking. 

VI APPARATUS 

1.   Compaction form: This contains of compaction form of 

barrel shaped state of measurement 101.6 mm and stature 

75mm, and a base plate. 

2.   Specimen extractor: It is appropriately fitted with a 

jack or pressure machine, expelling the compacted 

example from the form. 

3.   Testing head: It contains upper and lower tube shaped 

portions of test head with an inside range of ebb and flow of 

51mm. 

4.   Testing machine: It contains demonstrating ring at 

top and dial gage at base. We can watch the steadiness 

from demonstrating ring gage and stream an incentive from 

dial gage. 

5.   Deformation dial gage: We realizes that dial gage of 

slightest tally 0.01mm was settled to the testing machine, 

so we can discover the stream an incentive from it. 

6.   Other adornments: Controlled stove, hot plate, water 

shower, thermometers, and other marshal dependability 

hardware. 

VII METHODOLOGY 

1.According to sizes keep the strainers all together and sifter 

the total. 

2.According to weights figured by us we took the totals and 

blended in the different dish. 

3.As per the figurings we took absolutely 1080 g (90%) of 

aggregate total. 

4. Remaining 10% we include the accompanying substance 

5. 5 % - Cement (60 g) after sieved in 90 microns strainer. 

Rice and husk – 4.7% (56.4g) , fiber -0.3% (3.6g) 

6. Totally we took 120 g and included that total blend. 

7.We took this total blend in a container we warmed it till 

180 degrees, at same time we warmed bitumen in other skillet 

till 130 degrees. 

8. After consummation of warming we included 6% (72g) in the 

warmed total blend and we blended it for 150 degrees. 

9.We took the shape which was connected with oil in it &we 

filled the form with that bitumen blend 

then physically we began giving the 75 blows on top and base. 

10.After we kept the shape for 24 hrs, at that point following 

day we took the form and found the particular gravity. 

11.Then we took the breadth and thickness of the total form. 

12.We kept it in water shower in the temperature of 60 degrees. 

13.After we noticed the steadiness and stream of the bituminous 

blend by seeing in marshal soundness test idea. 

14.We rehashed the investigation by changing the blows of 

compactor as 45,60, 90. 

15.We rehashed the examination by changing the quantity of 

blows as 45, 60, 75, 90, and just we thought about the 

estimations of steadiness, stream, % of volume of voids, % of 

volume of mineral totals, % of volume of filled bitumen. 

16.We simply need to watch the patterns in the attributes of 

SMA by shifting number of blows. 
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VIII OBSERVATIONS & RESULTS MARSHALL 

STABILITY TEST 

Observations 

NO OF BLOWS PROVING RING DIAL GUAGE 

45 5-26 8-39 

60 4-14 7-46 

75 3-8 5-35 

90 1-6 3-39 

 

Results 

 

IX CONCLUSION 

As per above outcomes we can reason that while 

we are expanding the blows the strength esteem or stacking 

on the SMA diminishing (at 90 blows the dependability 

esteem is absolutely in most pessimistic scenario) the miss 

happening on the asphalt gets diminished the volume of air 

voids in the bituminous blend gets diminished (at the 45 

blows the 11.5 % voids will be found in the shape and at the 

90 blows the 0.9% voids will be found in the form thus, 

here both the cases are fizzled. So in like manner to 

perception of these diverse patterns, by fluctuating blows 

numbers we at last presumed that both 60 and 75 number of 

blows were more reasonable for compaction of the 

bituminous SMA form. 
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45 blows 

60 

blows 

75 

blows 

90 

blows 

 

Stability(kg) 1694 1361 984.3 376.35 

Flow (mm) 8.39 7.46 5.35 3.39 

Vv (%) 11.5 6 4.47 0.938 

VMA(%) 23.6 19.4 18.47 16 

VFB(%) 51.2 69 75 95 


