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ABSTRACT

In recent years, infrastructure growth has substantially increased due to people's increased
disposable income worldwide, notably in nations like India, China, Brazil, South Africa, and
Vietnam. The resource requirement will keep growing due to spurt needs for housing,
commercial and industrial establishment, and road, railway, and airport infrastructures. Over
time due to rapid development, the management of construction projects has continuously
become more challenging. Additionally, there is increased pressure to construct intelligent and
sustainable buildings. More construction will lead to more wastage of materials and other
resources. Therefore, due to the environmental damage it causes, waste produced during
building and demolition has become a significant obstacle to sustainable development.
Construction and demolition waste management (C&DWM) is a complicated process
involving much analytical thinking and is the prime reason for the success of any construction
project.

India is awakening to the problem and potential of C&DW. As more and more cities
recognize this stream and formulate strategies for managing it, they face challenges in the
sector that must be addressed comprehensively for on-ground impact. Even though several
studies have examined various aspects of C&DWM, there is still a sizable gap in integrating
strategic tools. Advanced technological solutions are the answers to the problems related to
C&DW and building information modeling (BIM) is one of them. BIM has developed as a
cutting-edge technology with several applications in different construction areas. It demands
utilizing some strategies and tools for minimizing waste, which has been reported in the
literature. However, several challenges and complexities have been encountered, some of

which have been addressed in this work. The study aims to address the pressing issue of



C&DWM in India by leveraging BIM technology. To achieve the aim of the work, the
following four objectives have been set out:
1.  To assess the factors causing construction and demolition wastes in the Indian
construction industry.
ii.  To investigate the BIM strategies for C& DWM and propose a BIM-based C&DWM
theoretical framework.
iii.  To quantify the amount of construction waste using BIM technology.
iv.  To identify the factors affecting BIM for deconstruction (BIM-D) and develop a

conceptual model for BIM-D in the Indian construction industry.

Despite the rapid growth of the construction industry, C&DW remains a significant
challenge, prompting the need for efficient waste management strategies. Through
comprehensive literature review, this research identifies existing gaps and explores the root
causes of C&DW, setting the stage for the development of innovative frameworks that integrate
BIM into the waste minimization and deconstruction processes.

An extensive literature survey was carried out to achieve the first objective, which
intended to find the variables producing C&DW in India's construction sector and recognize
the parameters that warrant a decrease in a construction project based on their importance level.
Based on the data obtained through the questionnaire survey, the significance of each attribute
was evaluated. A conceptual framework for assessing the C&DW in the Indian construction
industry was proposed using the eight factors and 44 attributes identified after the factor
analysis. This laid the groundwork for the investigation into BIM strategies tailored for
effective C&DWM.

After identifying factors affecting the C&DW generation in the Indian construction

industry, it was necessary to explore the C&DWM strategies and tools. Utilizing the BIM



platform could help minimize the C&DW at the source and design stage. The limitations of the
tools based on BIM for C&DWM were identified to ensure a comprehensive understanding
and outline the future needs for developing the tools to address the constraints. A pivotal
component of this research involves proposing a BIM-based theoretical C&DWM framework,
including strategies for economic and logistic analyses, to revolutionaize C&DWM practices.

A questionnaire-based study was conducted to assess the BIM implementation for
construction waste minimization to ascertain the strategies and understand the use of BIM for
tackling construction waste. Additionally, the study endeavour to quantify construction waste
using BIM technology, offering precise data to inform waste reduction efforts. It was further
supplemented by a case study using the BIM approach to quantify concrete waste. It aided in
developing knowledge on BIM in CWM, especially concrete waste, and catered to the third
research objective of the study. Minimizing waste will create a more modest benefit for
stakeholders in the construction sector, particularly project owners, contractors, sub-
contractors, and real estate developers.

The deconstruction process to reduce C&DW is gaining popularity due to its
importance in end-of-life (EOL) performances in the construction sector. Many organizations
have started paying attention to building information modeling for deconstruction (BIM-D)
practices, but the BIM for deconstruction approach is still in the inception stage in India. Although
there are a few elementary studies in India, the actual BIM practices face several barriers, and the
basic knowledge about the factors affecting BIM-D implementation is still missing. Another
critical aspect of this research is the exploration of BIM for deconstruction (BIM-D). By
identifying the factors influencing BIM-D using interpretive structural modeling (ISM) and
developing a conceptual model, the study aims to enhance the sustainability of the construction
industry in India. This proposed model not only addresses the environmental concerns

associated with C&DW but also promotes the reuse and recycling of materials, aligning with

Vi



global sustainability goals. The results showed that the hierarchical BIM-D implementation
architecture would support and enhance deconstruction processes in the Indian construction
industry.

The results of this study demonstrated that effective waste prediction and minimization
at the design stage depend on the integration of C&DWM into BIM. Further, it can be stated that
the findings from this research will aid the construction authorities, experts, and stakeholders in
managing C&DW more efficiently. It is, therefore, acknowledged that BIM technology will
enhance a project's capabilities from its initiation to the EOL of the structure.

Thus, this research influences the field of construction management by catering the needs
of a comprehensive framework for C&DWM using BIM, with the potential to significantly

reduce waste and promote sustainable practices within the Indian construction industry.

Keywords: Building Information Modeling; Construction Waste; Construction and

Demolition Waste; Construction Industry; Deconstruction; Framework; India; Strategies;

Sustainability; Waste Management.
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