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Abstract:  This study has been undertaken to investigate the determination of Comparison between stability and flow value using 

Marshall Mix design method with required gradation and the aggregates which are failed in specify gradation range. This study has been 

carried out in DBM layer. Dense Bituminous Macadam (DBM) is a binder course / base course and profile corrective course of pavement 

subjected to moderate traffic loads. That will gives long lasting performance as part of pavement structure. The work shall consist of 

construction in single or multilayers of DBM on a previously prepared base or sub-base. The thickness of the single layer shall be 50mm 

to 100mm. looking to the past records there is not much work carried out on use of Flaky and Elongated aggregates in the Hot Mix. This 

report will enhance the research in saving of natural resources by using the discarded aggregates which are not confirming to the shape 

requirement. The grading of aggregates used to prepare the DBM mix should fall within the limits specified in MORTH. The present 

study is taken to evaluate the marshal properties of DBM mix prepared using the aggregate having different grading within the grading 

limits specified by MORTH. and comparison between gradations performing with range of MORTH and aggregates not confirming to 

the shape criteria of the MORTH. The report also covers the realistic view in respect to Stability, flow value, Voids in Mix (VIM) and 

Voids filled with bitumen (VFB).   
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________________________________________________________________________________________________________ 

 

I. INTRODUCTION 

Now a day’s road transportation plays important role in development of any country. Road transport provides greater utility in 

transport over short and long distance. Road as one of land transportation infrastructure is very important in supporting the economic for 

both regional and national development due to this finding the best design of surfacing layer had been a positive competition among 

manufactures and designers. India has a road network of over 4.69 million kilometers, second large roadways in the world. Highway can be 

divided into two groups functionally and structurally. Functional classification further classified into five more categories as National 

Highways, State Highways, Major District Road, Other district roads, Village Road. Based on Structural performance, pavements can be 

classified into two types – Rigid and Flexible. Flexible pavements are those which are surface with bituminous materials. On the other hand 

Rigid pavements are composed of pre-stress cement concrete (P.C.C.). Most of the Indian roads are flexible pavements. The particle size 

distribution, or gradation, of aggregates is most important factor that affects the whole performs of the pavement material. Gradation is one 

of most influence factors for Marshall Properties of DBM mix, Bituminous concrete as one of road surface material is mainly influenced by 

the quality of aggregates since aggregate occupies 95% by weight in total mixture. 

Flakiness index of an aggregate can be define as a percentage by weight of particle whose least Dimension(Thickness) is less than 

0.6 of their Mean dimension. Physical shape of aggregate is a very important property in performance of the bituminous mix in highway 

pavements. 

 

II. HISTORY  

        As early as 5000 years ago, bitumen was used by man as a waterproofing and bonding agent, the ancient civilisation in 

Mesopotamia was familiar with bitumen, which was used for mummification, cementing, building blocks and waterproofing irrigation 

channels. In Mohenjo-Daro in Indus Valley, a ritual pool waterproofed with a layer of bitumen on the walls has been found. The use of 

bitumen on roads in recent times picked up in nineteenth century. Natural rock asphalt was initially used, but as petroleum distillation began 

to grow as an industry to fuel the road vehicles, the residue found equally increasing use in constructing better roads.  

 

III. DIFFERENT FORMS OF BITUMEN  

 3.1 Cutback bitumen 

 Normal practice is to heat bitumen to reduce its viscosity. In some situations preference is given to use liquid binders such as cutback 

bitumen. In cutback bitumen suitable solvent is used to lower the viscosity of the bitumen. From the environmental point of view also 

cutback bitumen is preferred. The solvent from the bituminous material will evaporate and the bitumen will bind the aggregate. Cutback 

bitumen is used for cold weather bituminous road construction and maintenance. The distillates used for preparation of cutback bitumen are 

naphtha, kerosene, diesel oil, and furnace oil. There are different types of cutback bitumen like rapid curing (RC), medium curing (MC), and 

slow curing (SC). RC is recommended for surface dressing and patchwork. MC is recommended for premix with less quantity of fine 

aggregates. SC is used for premix with appreciable quantity of fine aggregates. 

3.2 Bitumen Emulsion 

Bitumen emulsion is a liquid product in which bitumen is suspended in a finely divided condition in an aqueous medium and stabilized by 

suitable material. Normally cationic type emulsions are used in India. The bitumen content in the emulsion is around 60% and the remaining 

is water. When the emulsion is applied on the road it breaks down resulting in release of water and the mix starts to set. The time of setting 
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