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Abstract

This research explores the integration of Building Information
Modeling (BIM) and Atrtificial Intelligence (Al) to enhance sustainability in
the architectural design process, particularly in the preservation of heritage
buildings. BIM has become the digital backbone of the architecture,
engineering, and construction (AEC) industry, while Al has advanced
rapidly in managing large datasets within complex environments. The
integration of BIM and Al in heritage building preservation offers
innovative solutions to the challenges faced in construction and restoration
projects. This study examines the benefits of BIM-AIl integration for
heritage  buildings, including improved documentation, predictive
maintenance, energy efficiency, material compatibility, virtual restoration,
real-time monitoring, streamlined collaboration, cost optimization, cultural
preservation, and public engagement. However, it also highlights key
challenges such as data interoperability issues, technical complexities, and
implementation barriers.Building on insights from previous studies, this
research develops a workflow for BIM-AI integration that addresses these
challenges and facilitates effective collaboration among stakeholders
throughout the building lifecycle. The proposed workflow provides a
structured approach to incorporating Al tools within BIM, promoting
sustainable practices in heritage conservation. Future research should focus
on testing this workflow across various building types to assess its
effectiveness and adaptability, paving the way for broader industry
implementation.
Keywords: Building Information Modeling (BIM); Heritage BIM; Artificial
Intelligence; Sustainability; Heritage Buildings
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Conclusion

This research has explored the integration of Building Information
Modeling (BIM) and Artificial Intelligence (Al) as a strategy for promoting
sustainability in heritage buildings. By analyzing the benefits and challenges
of BIM-AI integration throughout the building lifecycle, it is evident that
this approach has significant potential to enhance heritage preservation
while improving overall project efficiency. The integration of BIM and Al
offers numerous advantages, including enhanced decision-making,
optimized resource management, and a reduced environmental footprint.
However, challenges such as data interoperability issues, technical
complexity, and high implementation costs must be addressed to maximize
its effectiveness. Building on existing studies, this research has developed a
tailored workflow specifically designed to support heritage building
preservation, providing solutions to key technical barriers. The proposed
workflow enhances collaboration between BIM and Al tools, enabling more
intelligent and sustainable architectural practices. Future research should
focus on testing this workflow across various types of heritage buildings to
evaluate its adaptability and performance in different contexts. Such
experimentation would help refine the methodology and identify further
improvements needed for broader industry adoption. As Al technology
continues to evolve, BIM-AIl systems will gain greater capabilities,
unlocking new opportunities for advancing sustainability in heritage
conservation. This integration represents a promising direction for
transforming architectural practices and steering the AEC industry toward a
more sustainable and technologically advanced future.
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