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Abstract: Building information modelling (BIM) is a collaborative working process using
digital models to support virtual design and construction, which can streamline project
delivery workflow and improve business performances and productivity throughout the total
life cycle of building assets. In principle, BIM can be defined as the process of creating and
using digital models for design, construction, and/or operations of building or infrastructure
projects. A BIM model is a shared knowledge resource for information about a facility forming
a reliable basis for decisions during its life cycle. In recent years, BIM adoption has grown
significantly in many countries and cities around the world. BIM is considered a major driver
for the digital transformation and innovation of the construction sector; also, it has good
potential to enhance sustainable construction and environmental sustainability.

The use of BIM to provide data for energy performance evaluation and sustainability
assessment is known as Green BIM. Usually, Green BIM includes building energy modelling
dealing with project energy performance to identify options to optimize building energy
efficiency during the life cycle. In addition, BIM can provide a decision support basis for
evaluating the key carbon emission sources to achieve a holistic design and assessment of
low carbon buildings. In practice, BIM-based energy analysis can help project design teams
to examine and create optimized energy efficiency. A BIM-based approach to green building
can assist professionals in predicting the outcomes of construction to minimize its impact on
the environment throughout its life cycle. For green building projects, to facilitate modelling
and analysis, four BIM capabilities are often applied including MEP (mechanical, electrical
and plumbing) system modelling, energy and environment analysis, constructability analysis
and structural analysis. With an integrated BIM-based design process, the necessary data for
green building assessment can be extracted from BIM models for calculating the green rating
and providing feedback for further evaluation. Also, the essential documentation necessary
for obtaining green building certification can be generated timely and efficiently. Moreover,
BIM has the potential to aid designers to select the right type of materials during the early
design stage and to make vital decisions that have great impacts on the life cycle of sustainable
buildings.

By integrating BIM with building simulation tools and optimization methods, it is

possible to achieve building performance optimization and support the visualization and
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management of a building’s operational performance. It is believed that BIM as a design iterative tool can offer new insights into the sustainable

building design process in a multi-dimensional manner by considering the three important sustainability dimensions (economic, environmental

and social). By linking BIM to sustainability analysis, it is possible to evaluate environmental impacts more effectively over the entire lifespan

of building or infrastructure, therefore contribute to reduce waste and improve construction quality. Usually, the main BIM functions for

sustainability analyses include energy consumption, carbon emissions, life cycle assessment, natural ventilation, solar and lighting analysis,

acoustics, and water usage.

The Green BIM potentials can be enhanced when useful information and data are collected and provided to facilities managers and building

end-users. The exchange of information between BIM and other tools is a critical factor affecting the integration of BIM and green buildings. It is

believed that an efficient interoperability along the life cycle supported by BIM will allow an overall better management and help users to improve

sustainability of projects. More efforts are needed to be put in collecting, analyzing and sharing the right data for Green BIM applications. For

example, reliable data exchange protocol and standard of building information is needed for BIM-enabled operations and maintenance work

processes. To explore the Green BIM development, this research paper will explain the key characteristics of BIM, describe the information

requirements and management for sustainable built environment, and discuss the new opportunities of using BIM and other related technologies

for promoting green buildings. It is hoped that the Green BIM potentials can be further developed and enhanced for environmental sustainability

monitoring and management over the building life cycle.
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Fig.2 BIM at different stages of the project life cycle
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