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1. Issue Which is Sought to be Addressed (Problem Statement):

The construction industry significantly contributes to environmental degradation and climate
change through high carbon emissions and excessive waste, including the underutilized marble
waste. Efficiently incorporating marble waste into concrete can mitigate these impacts by
reducing landfill waste and lowering carbon emissions associated with cement production.

2. Title/Subject of Proposed Standard:

"Utilization of Marble Waste in Concrete Production for Sustainable Construction Practices"

3. Justification of Proposed Subject:

The justification for this standard lies in the multifaceted benefits of using marble waste in
concrete. Beyond the environmental advantages of reducing landfill waste and conserving
natural resources, marble waste can improve the mechanical properties of concrete, such as
compressive strength, durability, and surface finish, due to its fine particles and chemical


https://mnit.ac.in/

composition. This approach aligns with the circular economy concept, promoting waste
minimization and resource efficiency in the construction sector.
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4. Related UN SDG(s) Proposed to be Addressed:

The proposed standard for incorporating marble waste into concrete aligns with and supports
several United Nations Sustainable Development Goals (SDGs), effectively contributing to
global sustainability objectives. Here's how it addresses specific SDGs:

Sustainable Development Goals

SDG 9 Inn{)]:r‘:lltliit:l'y,an d Encourages innovation and sustainable infrastructure through the novel
y use of marble waste in construction materials.

Infrastructure >
SDG 11 Sélisttizlsn::‘lle Promotes sustainable urban development by integrating eco-friendly
Communities materials into construction, enhancing urban sustainability.

Responsible Advocates for the efficient use of resources and waste reduction by
SDG 12 Consumption repurposing marble waste, embodying principles of the circular

and Production economy.

Contributes to climate mitigation efforts by reducing carbon emissions
Climate Action associated with conventional construction practices through the
utilization of marble

This approach underscores the potential of sustainable material use in achieving broader
environmental and societal goals, highlighting the interconnectedness of innovation in
construction practices with global sustainability efforts.
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5. Likely Users of the Standard:

Construction companies, concrete manufacturers, environmental agencies, urban planners, and
researchers in building materials will find this standard particularly useful for developing
sustainable and durable construction materials.

6. Bearing with Government Legislation/Regulation, etc.:

This standard supports environmental legislation aimed at waste reduction, recycling, and
sustainable development. It aligns with policies encouraging the construction industry to adopt
greener practices and materials, contributing to national and international environmental
targets.



7. Status of the Industry in the Country:

The construction industry is a significant contributor to the national economy, constantly
seeking innovative, cost-effective, and environmentally friendly materials and methods. The
utilization of industrial by-products like marble waste is emerging as a focus area for
sustainable construction practices.

8. Write-up Detailing the Issue and How the Proposed Standard Shall
Address the Same:

The construction sector's environmental impact, highlighted by its substantial waste generation
and carbon footprint, necessitates innovative approaches to sustainability. Marble waste, a by-
product of the marble industry, represents a significant environmental challenge due to its
disposal issues and the space it occupies in landfills. Generation of marble waste is shown
below:
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The proposed standard aims to address these challenges by standardizing the use of marble
waste in concrete. This approach not only helps in managing marble waste more effectively
but also in reducing the consumption of virgin materials, such as aggregates and cement, in
concrete production. The substitution of cement or aggregates with marble waste can lead to a
reduction in carbon emissions associated with cement manufacturing, one of the primary
sources of CO; emissions in the construction industry.

Incorporating marble waste into concrete has the potential to enhance the mechanical properties
of concrete, including increased compressive strength and durability, depending on the
proportion and particle size of the marble waste used. The proposed standard will detail the
appropriate methodologies for processing marble waste, the optimal mix designs, and the
environmental and economic benefits of using marble waste in concrete.

The adoption of this standard will encourage the construction industry to move towards more
sustainable practices, aligning with global sustainability goals and contributing to the fight
against climate change. It will also promote innovation in construction materials, potentially
leading to improved material properties and construction techniques.



In India, the marble industry generates a significant amount of waste.

Marble Waste Approximately 16 million tons of marble waste are generated annually in India. The state

Production of Rajasthan alone contributes to around 95% of the total marble production in India.
. Marble waste arises during various stages, including mining, processing, cutting, and
Environmental o i . -
Impact polishing. Improper management of this industrial waste has led to environmental
P contamination
Sustainable Researchers investigate safe disposal and reuse methods for marble waste. Marble waste
Utilization tested as a constituent in concrete production.

Every year, nearly 5-6 million metric tons of marble slurry waste are generated through
Marble Slurry established processing units in India. Unfortunately, this waste is often dumped on
forestland, roadsides, riverbeds, and agricultural fields

Marble powder as a 10% replacement of cement does not adversely impact concrete
. properties. Combining marble waste with fly ash as a binder is more beneficial than
Key findings P
using it solely as a cement replacement. Replacement of fine and coarse aggregate by

marble waste can be done within the range of 50% to 75%

The design standards for incorporating marble waste in concrete are essential for promoting
sustainable construction practices. Collaboration among industry stakeholders, researchers,
and policymakers is crucial to establish comprehensive guidelines. These standards facilitate
widespread adoption of sustainable practices and optimize the utilization of marble waste in
concrete through further research. Addressing marble waste not only enhances environmental
sustainability by reducing waste and promoting recycling but also creates economic
opportunities and material innovation in construction. Design standards ensure efficient
utilization of marble waste, leading to both environmental and economic benefits, ultimately
fostering sustainable development in the construction industry.
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