


Definition of Sustainability

 Sustainable development refers to meeting present needs without compromising the
needs of the future generations.

Sustainability is all about the intricate

balance of profit, people and the

planet.



Need for Sustainability in Road Infrastructure

 Essential for long-term socio-economic growth.

 Required to provide faster mobility with safety, logistic efficiency, and user
convenience.

 Road Construction is associated with depletion of natural resources such as stone,
fertile soil, sand, etc., deforestation due to felling of trees , and greenhouse gas
emissions.

 Resolving these trade-offs is key to sustainable development.



Key Principles of Sustainable Road Development

 Prioritizing ecological conservation alongside infrastructure development.

 Supporting India's target of achieving ‘Net Zero’ by 2070.

 Strategies include  3R’s REDUCE, REUSE & RECYCLE :

• Optimizing design using advanced materials and technology.

• Minimizing natural resource consumption.

• Efforts to maximize use of locally available materials.

• Promoting use of eco-friendly alternative materials.

• Encouraging recycling and upcycling of waste materials.

• Adoption of green construction methods and low-carbon technologies.

• Energy-efficient and environmentally friendly plants & machinery.

• Landscaping, plantation, and emission control measures.

• Adoption based on Life-cycle cost evaluation to ensure long-term sustainability.



Materials/Technologies for Sustainable Roads

 Geosynthetics, (Coir/Jute), Fly ash/Pond Ash, Waste plastic,  Modified Bitumen 
(CRMB, PMB, NRMB).

 Stabilisation Technology (Cement treated sub-base/base and Soil), Slope stabilization 
using geo grid/soil nailing .

 Ground Granulated Blast Furnace Slag (GGBS), Silica-fume,Geo-composite, 
Fibre(s) in PQC .

 Dolacher (a residue of sponge iron) in embankment, Steel/Iron/Copper/Zinc Slag as  
aggregates, Alcofine/Micro-silica.

 Reclaimed Asphalt pavement, Recycled concrete aggregates,

 Ultra-High Performance Fiber Reinforced Concrete(UHPFRC), Industrialised Pre-cast 
Concrete Elements,

 Glass Fiber Reinforced Polymer Rebar(GFRP), Crumb Rubber Aggregates.



Materials/Technologies for Sustainable Roads

 Short-Panelled Concrete Pavement, Bonded Concrete Pavement, 

 Bio-Bitumen, Fiber reinforced Micro-Surfacing, Bamboo Crash Barrier/Road 
Fencing.

 Pre-stressed Precast Concrete Pavement, Graphene Modified Asphalt(GIPAVE), 
High Modulus Asphalt, Stone Matrix Asphalt.

 Hot in-place Recycling(HIPR), Textile Reinforced Concrete, Futuristic Flexible 
Pavement

 Perpetual Pavement, Roller Compacted Concrete Pavement.

 Geo-polymer Concrete with RAP, Graphene Enhanced Concrete.

 Solid Domestic Municipal Waste(non-recyclable hard plastic Paver Block/Poly 
aggregates),Post for Road Signages).

 Bottom Pond Ash as a replacement for Natural Sand in Concrete, 

 Warm Mix Asphalt(WMA), Gap-graded Rubberised Bitumen(GGRB).

 Resin grouting for deep-seated settled Embankment.



Materials/Technologies for Sustainable Roads

 Cement Grouted Bituminous Mix(CGBM). 

 Self-healing Concrete, Self-healing Asphalt.

 Glowing road Marking, Prefabricated Modular Steel Bridge,  Reuse of Phosphorus-

Gypsum.

 Whitetopping, Bio-Cement, Recycled Glass Aggregate.

 Textile fabric Waste for Concrete Mix, Epoxy Bituminous Concrete.

 Ultra Thin Bituminous Concrete Overlay.      

 Nano Coating(anti-aging & Waterproofing). 



Available Indian Roads Congress(IRC) Guidelines

 IRC:138-2023 Guidelines for Highway Engineers on Disaster Resilient Green 
Highways in Multi-Hazard Ecosystem.

 IRC:137-2022 “Guidelines on use of Fibre-Reinforced Polymer Bars in Road Projects 
(Part 1 : Glass Fibre reinforced Polymer Bars). 

 IRC:SP:133- 2022 Guidelines on Reducing Carbon Footprint of Road Projects .

 IRC:SP:132- 2022 Guidelines on use of Industrial Wastes for Road Embankment and 
Subgrade Construction.

 IRC:SP:129-2022 Guidelines for the Design and Construction of Roads using Coir 
Geotextiles.

 IRC:SP-98- 2020 Guidelines for the use of Waste Plastic in Hot Bituminous Mixes (Dry 
Process) in Wearing Courses (First Revision).

 IRC:SP:126- 2019 Guidelines for the Design and Construction of Low Volume Rural 
Roads Using Jute Geotextiles.

 IRC:SP:122- 2019 Guidelines for Green Rating of Highways.



Available Indian Roads Congress(IRC) Guidelines
 IRC:SP-101-2019 Guidelines for Warm Mix Asphalt.
 IRC SP:59-2019 “Guidelines for Use of Geosynthetics in Road Pavements and 

Associated Works.
 IRC:SP:121- 2018 Guidelines for Use of Iron, Steel and Copper Slag in Construction 

of Rural Roads.
 IRC:SP-89- 2018 (Part II) Guidelines for the Design of Stabilized Pavements (Part-II).
 IRC:121-2017 Guidelines for Use of Construction and Demolition Waste in Road 

Sector.
 IRC:120-2015 Recommended Practice for Recycling of Bituminous Pavements.
 IRC:SP-107-2015 Guidelines for Gap Graded Wearing Course with Rubberised

Bitumen (Bitumen Rubber).
 IRC:SP-100-2014 Use of Cold Mix Technology in Construction and Maintenance of 

Roads Using Bitumen Emulsion.
 IRC:SP-89- 2010 Guidelines for Soil and Granular Material Stabilization Using Cement, 

Lime and Fly ASH.
 IRC:SP:58- 2001 Guidelines for Use of Fly Ash in Road Embankments



Enabling Policy Circulars for Sustainability

 Use of Waste Plastic in Bituminous Concrete Wearing Course Mix in National 
Highways Construction & Maintenance Works dated 26th November 2024.

 Use of Whitetopping Technology for Rehabilitation/ Strengthening of National Highways 
dated 3rd October 2024.

 Policy Guidelines on use of Inert Material in construction of National Highways dated 
23rd September 2024.

 Use of New/ Alternative Material and Technology in Construction and Maintenance of 
National Highways Projects and adoption of Value Engineering Practices therein dated 
20th September 2024.

 Reuse of materials reclaimed from existing pavement layers dated15th March, 2023.
 Value Engineering Practices for the Design, Construction a Maintenance of National 

Highways Projects dated 30th August, 2022 and 22nd February, 2023.
 Use of New/alternative Material and Technology in construction of Highways dated14th

December, 2020.
 National Highway Pre-cast Concrete Policy dated 08th April, 2022
 Use of Ultra High  Performance Fiber Reinforced Concrete (UHPFRC) in Design & 

Construction of Structures/Bridges of National Highways dated 22nd February, 2022 



Way Forward

 Wider adoption of high-strength advanced materials, alternative greener materials and 
circular technologies.

 Integration of sustainability in tendering through Quality, Cost & Sustainability-
Based Selection (QCS-BS).

 Continuous efforts to evaluate the performance of  existing  materials and technology 
in terms of lowering carbon footprints, strength, durability ,serviceability  and to identify 
and develop new ones in a committed manner. 




