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Abstract:

Background and objectives: Environmental design in architecture and urban
planning has its emphasis on synchronising environmental capacities with
design processes.Inrecentyears, the advancesin digital technologies such
as Building Information Modelling (BIM) has introduced a transformative
tool for organising environmental, technical, and theoretical information
in architectural and urban planning practices. This study aims to
provide a novel conceptual framework for utilising BIM in responsive
environmental design. The importance of this research lies in addressing
the theoretical gaps in integrating digital tools with architectural theories
and environmental design principles.
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Under the ‘Generative Theory’ framework, the study seeks to identify
BIM’s capacities to meet the multifaceted design needs and adapt to
environmental conditions. Contemporary transformations in architecture
highlight the increasing role of environmental data in design processes.
Unlike traditional approaches, modern design, particularly in the post-
postmodern era, requires the integration of environmental, social,
and advanced technological concepts to create flexible responses to
complex issues. BIM, as a multidisciplinary tool, facilitates the analysis
and integration of data within the design process through the provision
of multi-dimensional digital models. This research responds to the
limits of utilising architectural theories in digital design by offering a
comprehensive framework for integrating BIM with architectural theories.

Materials and Methods: The research adopts a thematic analysis method with
aqualitative approach. As a flexible method, thematic analysis enables the
identification of hidden patterns in data and the discovery of relationships
among various concepts. Data were collected from library resources and
encoded into relevant themes. The research process consists of three
main stages:

Data Collection and Categorization: Gathering and coding relevant data on
BIM, environmental design, and Generative Theory.

Thematic Analysis: Identifying and categorising key themes and sub-themes.
Conceptual Framework Development: Integrating findings from thematic
analysis to propose a conceptual framework for BIM in environmental
design.

As a platform for integrating data and theories into the design process,
BIM is defined across five stages:
Data Preparation (Pre-BIM): Collecting and organising environmental data for
analysis.
Reality-based Visualization (BIM Light): Creating 3D models of design elements
enriched with environmental information.
Data-to-Information Conversion: Integrating environmental data with 3D
models for theoretical analysis.
Integration of Information and Expertise: Combining designers’ knowledge
with modelled data for improved decision-making.
Value Engineering-based Option Evaluation: Analysing and comparing design
options to select the best solution.
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Results and conclusion: The results demonstrate BIM’s high capacity to
organise environmental, technical, and theoretical information within
the design process. The conceptual framework proposed in this research
enables the use of BIM for responsive environmental design. The study
provides a new comprehensive model for integrating digital technologies
with architectural theories. The model specifically encompasses the
following aspects:

Flexibility: Allowing real-time parameter changes and observing their
impacts on the design.

Sustainability: Leveraging environmental data to enhance energy efficiency
and reduce construction costs.

Multi-dimensional Analysis: Offering holistic perspectives for environmental,
technical, and cultural analysis.

The proposed framework includes five main stages, encompassing data
preparation to final evaluation of design options. These stages, utilising
parametric and algorithmic approaches, allow the creation of flexible and
adaptable design responses tailored to diverse needs.

Furthermore, the results indicate that BIM can act as a tool to facilitate
interaction between designers, environmental factors, and digital tools.
By creating a database of theoretical foundations, BIM enables the
expansion and enhancement of design processes across various projects.
Moreover, the use of artificial intelligence-based algorithms for data
analysis and generating design responses offers multiple practical and
economic applications.

This research assists environmental designers and scholars in
significantly advancing the design process through BIM. By combining
theoretical foundations with the capacities of advanced technologies,
the proposed framework contributes to the improvement of efficiency
and sustainability in environmental design. Recommendations include
developing theoretical databases, creating data analysis algorithms, and
enhancing interaction between designers and digital tools. Ultimately,
this framework serves as a model for advancing responsive environmental
design in architecture and urban planning.
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