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A REVIEW OF CONVENTIONAL RIGID & FLEXIBLE PAVING
MATERIALS FOR SUSTAINABLE URBAN ROAD CONSTRUCTION
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ABSTRACT:

The development and maintenance of urban road infrastructure systems is an integral part of modern city expansion
processes. With the rise in awareness of environmental issues and diminishing natural resources, the focus of
infrastructure construction industry is shifting towards eco-friendly materials and technologies. Rehabilitation of
urban roads involves construction of rigid or flexible pavements depending upon its existing typology of pavement.
This research paper shall be a review of conventional sustainable rigid and flexible pavement materials. A
comparative analysis of materials such as, Plain Bitumen, Plastic in Hot Bituminous Mix, Reclaimed Asphalt
Pavement (RAP), Pavement Quality Concrete (PQC) and Ground Granulated Blast Furnace Slag (GGBFS) in
Ordinary Portland Cement shall be done with respect to the construction management principles. The comparison
matrix shall be derived from the existing literature review and suitable case studies. The research would culminate
to encourage the use of Waste Plastic in Hot Bitumen Mix and Ground Granulated Blast Furnace Slag (GGBFS) in
Ordinary Portland Cement as sustainable flexible and rigid pavement materials respectively.
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INTRODUCTION:

Urban roads are a part of urban infrastructure. These roads are required for both intra-city and intercity
movement and render much higher level of service compared to Rural Roads, State Highways and National
Highways. The planning, development and maintenance of urban roads are often a challenge to the
engineers.[1] Nashik is one of the emerging cities in Maharashtra. The road network of the city have been
developed rapidly due to its social, cultural, industrial and mythological importance. From the current road
conditions, it can be seen that these urban roads will require maintenance from time to time.

The road pavements are broadly classified in two types: rigid and flexible pavements. Generally, for the
maintenance of rigid pavements Pavement Quality Concrete (PQC) is used and for flexible pavements,
plain bituminous mix is overlaid. These materials consume a remarkable amount of energy during the
production, construction, operational and the end of life phase. If the maintenance of roads is done using
appropriate sustainable materials it shall: reduce the costs, reduce the emissions and reduce the
consumption of raw materials thus preserving the resources for the future generations.

The aim of this study would be to review the sustainable rigid and flexible pavement materials which can
be opted with regards to maintenance of major urban roads (12 m wide) in Nashik. The research is carried
out with the objective to lay down a comparative matrix of materials (plain bitumen, waste plastic in hot
bituminous mix, reclaimed asphalt pavement, PQC, GGBFS) with respect to the construction management
principles and ultimately recommend the most sustainable material.

ROAD PAVEMENT MATERIALS:

Road Pavement:

A road pavement is a structure consisting of superimposed layers of processed material above the natural
soil sub-grade, whose primary function is to distribute the applied vehicles load to the sub-grade.[2]
Considering the vehicle distribution, for 12 m wide four lane single carriageway roads, the design of the
pavement should be based on 40 % of the total number of commercial vehicles in both directions.[3] The
road pavements are broadly classified in two types namely, flexible and rigid pavements.

Types of Road Pavements:
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