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The digital era has ushered in a transformative wave across various industries, with 
the construction sector witnessing a paradigm shift through the integration of Building 
Information Modeling (BIM). The construction industry is experiencing a significant 
push for digital transformation, driven by the potential for increased efficiency and 
cost savings recognized by both governments and private enterprises (Grunwald, 
Kawasaki, Hanke, & Eidam, 2023). This push is predominantly characterized by the 
enhanced precision and efficiency in project management and execution. BIM, a 
digitized approach to architectural and engineering design, facilitates detailed 3D 
modeling and data management throughout the construction lifecycle. A pivotal 
aspect of BIM is the Industry Foundation Classes (IFC) file format, which serves as 
a neutral data format to describe, exchange, and share information typically required 
for construction and facility management. While various data formats exist in the 
construction industry, the Industry Foundation Class (IFC) is particularly notable. It is 
widely recognized for its ability to capture building semantics and object properties 
along with the full 3D geometry (Zabin et al., 2022). Despite its comprehensive 
nature, the IFC format presents a significant challenge in terms of accessibility 
and interpretability, particularly for those lacking specialized software or technical 
expertise. This gap hinders the broader application and potential impact of BIM, 
confining its utility to a limited professional community. The entire AUFLADEN 
project (Grunwald, 2023) aims to fill this gap, with this study as a partial outcome 
of the project focusing on the aspect of using Chat GPT 4.0 focused on interpreting 
and analysing IFC files.

The research question at the core of this investigation is how AI, particularly LLMs, 
can be utilized to decode and interact with the complex data encoded in .IFC files. 
The goal is to explore the extent to which AI can interpret IFC files, enabling intuitive, 
conversational inquiries about BIM models, such as querying specific details like the 
number of columns in a project, directly from the IFC data. BIM models are essentially 
highly structured representations of a well-defined data schema (Elghaish et al., 
2022). This approach could revolutionize the way stakeholders interact with BIM 
models, democratizing access to critical data and insights. The increasing synergy 
between BIM and optimization techniques underscores the potential for enhanced 
functionalities, such as automatic generation, visualization, and simulation of 
optimized solutions and layout schemes (Pan & Zhang, 2021).

Introduction
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Understanding and interpreting BIM data requires expertise and familiarity with 
specialized software, a barrier that limits its accessibility and practicality for broader 
audiences. According to Hanke, Kawasaki, and Grunwald (2023), “a high level of technical 
understanding and basic design knowledge is required to be able to transfer the described 
process [...]”. The incorporation of LLMs into this realm presents an opportunity to 
transcend these limitations, offering a more user-friendly and accessible interface. 
“Representation of all the information needed to describe buildings throughout the whole 
design, construction and management process has long been an objective for those 
applying information technology in building” (Howard & Björk, 2008). By harnessing the 
advanced capabilities of AI in natural language processing, this research aims to explore 
how AI can currently interact with IFC files, allowing complex BIM data to be queried 
and understood through simple, everyday language. This approach not only simplifies 
the interaction with BIM models but also opens doors for interdisciplinary collaboration, 
enabling architects, engineers, construction managers, and even clients to engage with 
BIM data more effectively. While this study is a small step, it contributes to a broader 
effort towards making BIM data more inclusive and collaborative, and thus complements 
previous studies by the authors (Grunwald, 2024). Integrating BIM with generative AI is 
set to transform design approaches in the AEC industry. With the advancement of AI 
algorithms, architects and designers will be able to explore unique and innovative design 
solutions, expanding the limits of creativity (Rane, Choudhary, & Rane, 2023). 

Figure 1: ChatGPT Interface for Analyzing .ifc File  (Developed by Author).

Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation
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Methodological Approach

This study exclusively utilized ChatGPT 4.0 to investigate the potential of AI 
in interpreting IFC files, focusing on iterative refinement to improve the model’s 
capability in understanding and processing BIM data. The methodology involved 
several steps, each aimed at enhancing the interaction between the AI model and 
the BIM data encoded in IFC files.

Initial Experimentation with ChatGPT 4.0

The process began by providing ChatGPT with an IFC 4 file containing 
a single column. This initial phase was designed to test the model’s ability to 
understand and extract information from a basic IFC file. The IFC (Industry 
Foundation Classes) format is a standardized data model used to describe 
building and construction industry data. Given its complexity and detailed 
structure, interpreting IFC files requires specialized tools and software. Upon 
receiving the IFC file, ChatGPT attempted to utilize the ‘ifcopenshell’ module 
to parse and interpret the data. ‘ifcopenshell’ is an open-source Python library 
specifically designed for reading and writing IFC files. It provides a comprehensive 
suite of tools for manipulating the data structures within these files, making it a 
popular choice among BIM professionals for programmatically handling IFC data. 
Typically, ‘ifcopenshell’ is installed using the ‘pip’ package manager in Python 3 
environments, allowing for seamless integration with Python-based workflows.

However, ChatGPT operates within a constrained environment that does not 
support the direct execution of external libraries like ‘ifcopenshell’. This limitation 
prevented the model from fully leveraging the capabilities of ‘ifcopenshell’ to 
parse the IFC file. Instead of executing code, ChatGPT relies on its pretrained 
knowledge and language processing abilities to understand and generate text-
based responses.

This step highlighted a significant limitation: while ChatGPT can provide 
theoretical and syntactical guidance on using libraries like ‘ifcopenshell’, it 
cannot directly execute or test code that depends on these external libraries. 
This restriction necessitated a different approach to enable the AI to interact 
meaningfully with IFC data. Understanding this constraint was crucial for shaping 
the subsequent methodological steps and finding alternative ways to provide the 
necessary data to ChatGPT.
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Manual Provision of IFC Data Structures

To address this limitation, a manual approach was undertaken to equip ChatGPT 
with the necessary information to understand IFC files. BuildingSMART, the organization 
responsible for the development and maintenance of the IFC standard, provides extensive 
documentation detailing the structure and semantics of IFC data. This documentation 
includes definitions, data schemas, and examples for various IFC entities, such as 
columns, beams, and walls. “Before examining IFC as a data schema specified for BIM 
data representation and exchange, it is important to understand the contents that need to 
be transferred between applications while maintaining meaning” (Huang, Ninić, & Zhang, 
2021). 

All necessary data structures and specific information about columns were 
extracted from the BuildingSMART documentation. This included detailed descriptions of 
the ‘IFCCOLUMN’ entity, its attributes, relationships, and typical usage within an IFC file. 
Additionally, information on related entities and how they interact with columns in a BIM 
model was compiled. This comprehensive set of documents was then converted into a 
single, consolidated PDF.

The rationale behind creating this PDF was to circumvent the AI’s inability to 
execute code by providing it with detailed, structured information that it could process. 
By uploading this PDF to ChatGPT, the goal was to leverage the model’s natural language 
processing capabilities to interpret the information and apply it to the analysis of IFC files. 
Upon uploading the document, ChatGPT was prompted with queries related to the IFC 
data structures and the specific attributes of columns. 

This approach aimed to enable the AI to utilize its extensive pretrained knowledge 
in conjunction with the provided documentation to offer insights and analyses on the 
IFC file’s contents. The creation and utilization of this PDF represented a critical step in 
the methodology, allowing for a workaround that provided ChatGPT with the contextual 
understanding required to interpret the complex data encoded in IFC files. This method also 
highlighted the flexibility and potential of AI in processing and understanding structured 
technical documentation.

Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation
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Code-Based Interaction

Next, the approach involved copying and pasting the code of an IFC file 
directly into ChatGPT and querying the model to determine the number of 
columns. This method was chosen to bypass the limitations encountered with 
the ‘ifcopenshell’ module and to utilize ChatGPT’s ability to process and analyze 
text-based data.

The IFC file format is structured in a way that each element within the 
BIM model is represented by specific entities. For columns, this is typically the 
‘IFCCOLUMN’ entity. By examining the raw text of the IFC file, it was possible 
to look for instances of the ‘IFCCOLUMN’ entity to determine the number of 
columns present. ChatGPT was provided with the code of the IFC file in plain 
text format. The query was framed to instruct the model to identify and count all 
occurrences of the ‘IFCCOLUMN’ entity within the provided code. This approach 
leveraged ChatGPT’s text analysis capabilities to parse through the file and locate 
the relevant data points.

GPT-4 has demonstrated its ability to formulate design spaces, set 
objectives, and define constraints. It can also select suitable search algorithms 
for given problems, highlighting its utility as a foundational component in creating 
inverse design systems (Makatura et al., 2023).

Utilizing Visual Studio Code and GPT Plugin

To advance the investigation, Visual Studio Code was employed along with 
user-created GPTs from the GPT Store, particularly the Python GPT by Nicholas 
Barker. These tools facilitated the use of ‘ifcopenshell’ in a Python 3 environment, 
providing a robust framework for developing and executing Python scripts to 
manipulate IFC files. The setup involved configuring Visual Studio Code, a 
versatile code editor chosen for its extensive support for Python development, 
including features like IntelliSense, linting, and debugging. 
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Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation

The Python extension was installed to further enhance these capabilities. Integrating 
the Python GPT by Nicholas Barker allowed for enhanced code suggestions and debugging 
tips, providing valuable assistance throughout the development process. 

The primary task was to develop a Python script that could create a column in 
an IFC file with specified dimensions and material properties. This development began 
by importing ‘ifcopenshell’ and setting up the script to create an IFC model. The script 
defined the column’s dimensions, such as a base of 30 cm x 30 cm and a height of 3 
meters, and specified it as being constructed from reinforced concrete.

The script’s development process was iterative, involving multiple revisions based 
on feedback and errors encountered during execution. Each iteration involved running the 
script in the Visual Studio Code terminal, identifying issues through error messages and 
debugging tools, and consulting ChatGPT for suggestions on how to fix these issues. This 
feedback was then incorporated to refine the script further.

Figure 2: Iterative Process of AI-Assisted BIM Data Analysis   (Developed 
by Author).
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The iterative refinement ensured that each version of the script addressed 
the previously encountered issues, aiming to improve functionality and accuracy. 
This process continued until the script executed successfully, creating an IFC file 
with the defined column. 

This methodical approach, combining the capabilities of Visual Studio 
Code and AI assistance, ensured thorough testing and refinement of the script for 
creating IFC files. By leveraging these advanced tools and iterative development, 
the investigation was able to systematically address the complexities involved in 
handling BIM data programmatically.

Methodological Insights and Conclusion

The methodological approach adopted in this study provided valuable 
insights into the potential and limitations of using ChatGPT 4.0 for interpreting IFC 
files. Each phase of the methodology contributed to understanding how AI can 
be integrated with BIM data analysis, revealing both challenges and incremental 
progress. The initial experimentation phase highlighted the constraints of 
ChatGPT’s environment, particularly its inability to execute external libraries like 
‘ifcopenshell’. This limitation necessitated alternative strategies for enabling 
the AI to process and interpret complex IFC data. The manual provision of data 
structures via a comprehensive PDF underscored the importance of providing 
contextual information to enhance the AI’s understanding of BIM models. 

Copying and pasting IFC file code directly into ChatGPT demonstrated 
the model’s capacity for text-based analysis, though within certain limitations. 
This approach emphasized the need for precise query framing to effectively 
utilize ChatGPT’s natural language processing abilities for identifying and 
counting specific entities within the IFC data. Integrating Visual Studio Code 
and user-created GPTs facilitated the development and iterative refinement 
of a Python script to create a column in an IFC file. This setup, combined with 
the real-time assistance from the Python GPT, enabled a systematic approach 
to troubleshooting and improving the script. Each iteration provided valuable 
feedback, contributing to the refinement of the script and leading to the successful 
creation of an IFC file with the specified column.

This study’s methodological approach highlights the potential of combining 
AI with traditional programming tools for BIM data analysis. The iterative steps 
taken in this investigation demonstrate a practical framework for addressing the 
challenges associated with AI-driven BIM data interpretation.
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Findings 

The findings from this investigation reveal several critical insights into the capabilities 
and limitations of using ChatGPT 4.0 for interpreting IFC files, as well as the effectiveness 
of various methodologies employed to enhance these capabilities.

Initial Experimentation with ChatGPT 4.0

The initial attempts to use ChatGPT for direct analysis of IFC files revealed several key 
insights into the model’s capabilities and limitations. Firstly, the constrained environment 
in which ChatGPT operates significantly limited its ability to handle complex BIM data. 
The inability to execute external libraries such as ‘ifcopenshell’ was a major obstacle, 
highlighting the need for alternative methods to facilitate meaningful interaction with IFC 
data. Despite these challenges, the experiment demonstrated that ChatGPT could still 
provide valuable theoretical and syntactical guidance on using libraries like ‘ifcopenshell’. 
This insight emphasized the model’s strength in offering conceptual advice, even if it 
could not execute the code directly. The process of enriching BIM models semantically 
involves using algorithms that leverage expert knowledge to infer necessary information 
for specific applications that are not explicitly present in the model’s data (Sacks et al., 
2020).

Moreover, the experimentation phase underscored the importance of developing 
strategies to work around the constraints of ChatGPT’s environment. The need for indirect 
methods of data provision, such as manual data provisioning or converting data into a 
format interpretable by the model’s natural language processing capabilities, became 
evident. This phase was instrumental in identifying the boundaries within which ChatGPT 
operates and highlighted the necessity for integrating additional tools and manual 
interventions to enable effective BIM data analysis. Understanding these constraints early 
on allowed for a more targeted approach in subsequent phases, ensuring that the AI’s 
capabilities were utilized to their fullest potential within the given limitations.

Overall, the findings from this phase provided a deeper understanding of the 
intricacies involved in BIM data parsing and the specific requirements for effective analysis. 
By recognizing the limitations of ChatGPT’s environment, the study was able to pivot 
towards alternative methods that combined AI capabilities with traditional programming 
tools. This foundational understanding was essential for the iterative development and 
refinement processes that followed, ultimately contributing to the study’s overall aim of 
enhancing BIM data accessibility and usability.
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Manual Provision of IFC Data Structures

To address the identified constraints, an extensive PDF was created, 
consolidating detailed information about IFC data structures from BuildingSMART 
documentation. This PDF included specific details about the ‘IFCCOLUMN’ 
entity, covering all its relations and subcategories. It provided comprehensive 
descriptions of attributes, relationships, and typical usage within an IFC file, along 
with extensive information on related entities and their interactions with columns 
in a BIM model. The process of creating this PDF involved meticulously extracting 
and organizing data directly from BuildingSMART, the organization responsible 
for the development and maintenance of the IFC standard. BuildingSMART’s 
documentation is highly detailed, comprising hundreds of pages that outline the 
structure, hierarchy, and relationships of various IFC entities. The PDF compiled 
from this documentation served as an exhaustive reference, ensuring that 
ChatGPT had access to the full context necessary for accurate interpretation of 
IFC data.

When this detailed document was uploaded to ChatGPT, the AI model 
was prompted with specific queries related to the IFC data structures and the 
attributes of columns. The goal was to leverage ChatGPT’s natural language 
processing capabilities to interpret the provided information and apply it to the 
analysis of IFC files. Despite acknowledging the detailed data, ChatGPT struggled 
to generate actionable analysis or meaningful insights from the document. This 
outcome indicated that while providing structured information can enhance 
contextual understanding, it does not fully overcome the limitations of text-based 
analysis for complex data structures like IFC files. 

This finding highlighted the model’s limitations in handling complex data, 
even when detailed contextual information was provided. It became clear that 
while ChatGPT could process and understand the text, it lacked the capability 
to perform the sophisticated data parsing and analytical tasks required for 
effective BIM analysis. This limitation necessitated the exploration of alternative 
strategies to enable more meaningful interaction with IFC data. Furthermore, this 
phase of the study underscored the importance of not just providing detailed 
information but also ensuring that the format and presentation of this information 
are conducive to the AI’s processing abilities. The comprehensive PDF served 
as a critical experiment in understanding how to best present complex data to 
ChatGPT, revealing that traditional text-based formats might not be sufficient for 
advanced data interpretation tasks.
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The insights gained from this phase were instrumental in shaping subsequent 
methodological steps. Recognizing the AI’s limitations with detailed but static 
documentation prompted a shift towards more dynamic and interactive methods of 
data provision. This phase underscored the need for integrating AI with supplementary 
tools that could handle the more technical aspects of data parsing and analysis, thereby 
allowing ChatGPT to focus on providing higher-level insights and guidance.

Overall, this phase of the investigation provided a deeper understanding of the 
challenges involved in using AI for BIM data analysis and highlighted the necessity for 
a multifaceted approach that combines AI capabilities with traditional data processing 
tools. The creation and utilization of the comprehensive PDF represented an important 
step in exploring how to effectively equip ChatGPT with the contextual knowledge needed 
for interpreting complex data encoded in IFC files.

Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation

Figure 3: Automated Column Counting Script Generated by ChatGPT   
(Developed by Author).
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Code-Based Interaction

The approach of copying and pasting the raw IFC file code into ChatGPT 
demonstrated the model’s capability to process and analyze text-based data. 
By providing the textual representation of the IFC file and querying ChatGPT 
to identify instances of the ‘IFCCOLUMN’ entity, it was possible to leverage its 
natural language processing strengths to parse and interpret the structured data 
effectively. ChatGPT’s ability to recognize and count the occurrences of specific 
entities within the raw text highlighted its proficiency in text analysis. The model 
successfully followed instructions to locate and identify the ‘IFCCOLUMN’ tags, 
demonstrating its potential for extracting relevant information from complex 
data formats like IFC files. 

This ability to analyze and interpret structured data from text alone provided 
a useful approach for handling IFC data without needing direct execution 
capabilities for specialized libraries.

In addition to manually identifying ‘IFCCOLUMN’ entities, ChatGPT 
generated and executed a Python script to automate the process. The script 
was designed to read through each line of the IFC file and increment a counter 
each time it encountered an ‘IFCCOLUMN’ entity. This automated approach not 
only streamlined the task but also ensured greater accuracy and efficiency in 
counting the columns within the file.

Figure 4: Execution Result of Python Script for Counting Columns in IFC 
File   (Developed by Author).

The script has processed the provided IFC file content and found that there are 3 columns in the file. [>_]
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The successful execution of the script underscored ChatGPT’s capability to bridge 
theoretical guidance and practical application. By generating a functional Python script, 
ChatGPT was able to directly engage with the data and perform a specific task that 
required both an understanding of the file structure and coding proficiency. This result 
demonstrated that ChatGPT could assist in automating repetitive and data-intensive 
tasks within BIM workflows.

Moreover, the process of refining the queries and script iterations provided insights 
into the importance of precise and well-structured instructions. The accuracy and utility 
of the output were highly dependent on the clarity and specificity of the queries given to 
the AI. Initial queries often required adjustments based on the AI’s responses, highlighting 
the necessity of iterative refinement to enhance the model’s performance in analyzing 
IFC data. Overall, this phase of the investigation showcased ChatGPT’s strengths in text-
based data analysis and its ability to execute scripts to achieve practical outcomes. The 
findings from this approach provided valuable lessons on the importance of precise query 
formulation and demonstrated the potential for ChatGPT to contribute effectively to BIM 
data analysis tasks.

Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation

Utilizing Visual Studio Code and GPT Plugin

The integration of Visual Studio Code with user-created GPTs, particularly the 
Python GPT, proved instrumental in refining Python scripts for manipulating IFC files. The 
primary focus was to generate a column within an IFC file, and this process yielded several 
key findings. Initial attempts to define a column with specified dimensions and material 
properties encountered challenges, as the first few script executions resulted in incomplete 
or empty IFC files when loaded into ArchiCAD 24. This highlighted the complexity involved 
in accurately defining object relationships and geometric representations within the IFC 
schema.

The debugging process revealed that merely defining the column’s properties 
was insufficient; it was crucial to establish proper relationships and placements within 
the IFC structure. This included defining ‘IFCLOCALPLACEMENT’ for positioning the 
column accurately within the model and creating geometric representations to ensure the 
column’s dimensions and shape were correctly captured. Additionally, the script needed 
to establish containment relationships among project elements, linking the column to the 
building storey and the overall building structure.
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Repeated script enhancements and iterative refinement led to significant 
progress. Adjustments to the placement and geometric definitions gradually 
resulted in more accurate representations within the IFC file. These refinements 
underscored the intricacies of programmatic BIM data manipulation and the need 
for detailed attention to both entity definitions and their spatial relationships.

The iterative process, combined with the real-time suggestions from 
the Python GPT, facilitated efficient identification and resolution of issues. 
This setup allowed for a more structured and systematic approach to script 
development, enhancing control over the coding and debugging process. The 
findings underscored the value of using an integrated development environment 
like Visual Studio Code, supplemented by AI-driven assistance. While initial 
outputs highlighted the complexities of accurately modeling BIM data, continued 
refinements and eventual success demonstrated the potential for effectively 
combining traditional programming tools with AI to handle complex BIM 
workflows. The successful execution of the refined script, which accurately 
generated an IFC file with the defined column, underscored the potential of 
integrating AI tools with conventional development environments to enhance 
BIM data manipulation and analysis.
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Integration of AI and LLMs for 
Enhanced BIM Analysis: 
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Figure 5: Python Script Generated by ChatGPT for Creating a Reinforced 
Concrete Column in an IFC File  (Developed by Author).
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Figure 5: ChatGPT-Generated IFC Code Modification  (Developed by 
Author).

Manual Code Editing and Validation

Manual editing of an existing IFC file, guided by ChatGPT, successfully 
modified the column height, which was verified through ArchiCAD. This process 
began by selecting an IFC file with an existing column and copying its code into 
Visual Studio Code for detailed inspection and modification. ChatGPT provided 
step-by-step guidance on identifying the relevant sections of the IFC code 
that defined the column’s geometry and attributes. The specific task involved 
changing the height of a column. 

ChatGPT guided the process by instructing how to locate the 
‘IFCCOLUMN’ entity and its associated ‘IFCPRODUCTDEFINITIONSHAPE’ and 
‘IFCLOCALPLACEMENT’ entities. The detailed guidance included modifying the 
parameters that defined the column’s height within the geometric representation. 
Additionally, ChatGPT highlighted the importance of updating related data, such 
as the column’s volume, to ensure consistency within the IFC file.

While ChatGPT could generate the necessary lines of code to adjust the 
column height and related attributes, it could not directly implement these 
changes into the existing code due to the overall length and complexity of the file. 
Instead, I manually inserted the provided code lines into the appropriate sections 
of the IFC file. This manual intervention ensured that all necessary relationships 
and dependencies were correctly updated. After manually editing the code to 
adjust the column height and related attributes, such as volume, the updated IFC 
file was saved and loaded into ArchiCAD for verification.

The successful modification was confirmed visually and dimensionally 
within the BIM software, demonstrating that the changes had been accurately 
implemented.
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Results

The findings from this investigation provide a nuanced understanding of the 
potential and limitations of using ChatGPT 4.0 for interpreting IFC files and performing 
BIM data analysis. This study’s multi-phase approach allowed for a comprehensive 
evaluation of how AI can be integrated with traditional data processing tools to enhance 
BIM workflows, revealing several critical insights. The initial experimentation phase starkly 
highlighted the constraints of ChatGPT’s current operational environment. The inability to 
execute external libraries such as ‘ifcopenshell’ prevented the model from directly parsing 
complex BIM data. This limitation was a pivotal moment in the study, emphasizing the 
need for alternative methods to facilitate meaningful interaction with IFC files. Despite 
these constraints, this phase was instrumental in identifying the operational boundaries 
of ChatGPT and underscored the importance of developing strategies to mitigate these 
limitations.

Providing structured information through an extensive PDF was one such strategy. 
This document, derived from BuildingSMART’s detailed documentation, was intended 
to equip ChatGPT with the necessary context to interpret IFC data. However, the AI’s 
struggle to generate actionable insights from the provided information indicated that 
simply supplying detailed contextual information is insufficient for effective analysis of 
complex data structures like IFC files. This finding suggests that AI models require not 
only structured data but also dynamic interaction capabilities to process and analyze 
such information effectively. The approach of copying and pasting raw IFC file code into 
ChatGPT showcased the model’s proficiency in text-based data analysis. 

By querying the model to identify instances of the ‘IFCCOLUMN’ entity, the study 
leveraged ChatGPT’s natural language processing strengths to parse and interpret the 
structured data. The successful generation and execution of a Python script to automate 
this process were significant achievements, demonstrating that ChatGPT can bridge 
theoretical guidance with practical application. However, the necessity for precise query 
formulation and iterative refinement became evident.

This process showcased the potential of combining AI-driven guidance with manual 
interventions for specific data manipulations. ChatGPT’s detailed instructions and code 
generation capabilities were crucial in identifying and making the necessary adjustments, 
while manual intervention ensured the correct integration of these changes into the 
existing code.
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The model’s ability to produce accurate and useful results was highly 
dependent on the clarity and specificity of the queries. This phase underscored 
that while AI can significantly aid in automating data-intensive tasks, human 
oversight remains crucial to ensure accuracy and relevance.

Integrating Visual Studio Code with user-created GPTs, particularly the 
Python GPT by Nicholas Barker, marked a substantial advancement in the 
investigation. This integration provided a robust framework for developing and 
refining Python scripts to manipulate IFC files. 

The iterative development process, characterized by continuous 
adjustments based on feedback from error messages and debugging tools, 
revealed the complexity of accurately defining object relationships and geometric 
representations within the IFC schema. Initial script executions, which resulted 
in incomplete or empty IFC files, highlighted the intricacies of programmatic BIM 
data manipulation. However, the continuous refinement and eventual success 
of these scripts demonstrated the significant potential of combining traditional 
programming environments with AI-driven assistance. This integration facilitated 
more efficient debugging and refinement processes, underscoring the synergetic 
benefits of such a hybrid approach.

 The manual editing of IFC files, guided by ChatGPT, provided further 
insights into the practical applications of AI in BIM workflows. This phase 
involved modifying specific attributes, such as column height and volume, 
based on detailed instructions from ChatGPT. While the AI could generate the 
necessary lines of code for these modifications, it could not directly implement 
these changes due to the complexity and length of the IFC files. 

Manual intervention was required to ensure that all necessary relationships 
and dependencies were correctly updated. The successful verification of these 
changes in ArchiCAD confirmed the accuracy and effectiveness of this hybrid 
approach, demonstrating that AI-driven guidance combined with human 
execution can achieve precise and reliable results. 

This phase highlighted several key insights. First, it emphasized the 
importance of a collaborative approach where AI provides theoretical guidance, 
and humans handle the practical implementation and validation.
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This collaboration leverages the strengths of both AI and human expertise, enhancing 
the overall efficiency and accuracy of BIM data manipulation. Second, the process 
underscored the ongoing need for robust external tools to supplement AI capabilities. 
While ChatGPT offered valuable guidance, the execution and validation of changes 
relied heavily on tools like Visual Studio Code and BIM software such as ArchiCAD. The 
investigation’s findings suggest several directions for future research and development.

Enhancing AI’s ability to handle complex data structures and improving its integration 
with specialized libraries like ‘ifcopenshell’ could significantly broaden its applicability in 
BIM workflows. Additionally, developing more intuitive and dynamic methods for data 
provision and interaction with AI models could further enhance their utility and accessibility. 

For instance, integrating AI with real-time data processing tools and interactive 
interfaces could provide a more seamless and efficient workflow for BIM professionals.
Moreover, the study highlights the potential for AI to assist in automating repetitive and 
data-intensive tasks within BIM workflows, freeing up human experts to focus on more 
complex and creative aspects of their work. This shift could lead to significant productivity 
gains and improvements in the quality and accuracy of BIM models. However, realizing 
this potential will require ongoing efforts to refine and enhance AI capabilities, ensuring 
they are robust, reliable, and easy to integrate into existing workflows.

Overall, this investigation provides a foundational understanding of the practical 
applications of AI in BIM data analysis, revealing both the opportunities and challenges that 
lie ahead. The study demonstrates that while AI holds significant promise for enhancing 
BIM workflows, its full potential can only be realized through a multifaceted approach that 
combines AI capabilities with traditional data processing tools and human expertise. By 
leveraging the strengths of each, it is possible to create more efficient, accurate, and user-
friendly BIM workflows, paving the way for future advancements in the field.

Conclusion

This study explored the integration of AI, specifically ChatGPT 4.0, with BIM data 
analysis, focusing on the interpretation of IFC files. Through a series of methodological 
steps, the investigation highlighted both the potential and limitations of using AI for 
complex data tasks in the Architecture, Engineering, and Construction (AEC) industry. The 
study illustrated that while AI has significant potential to enhance BIM data analysis, its 
current capabilities are best utilized in conjunction with robust external tools and human 
expertise.
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“Leveraging a fusion of various technologies can significantly improve 
productivity and profitability, which the construction industry seeks the most” 
(Su, Li, & An, 2021). The iterative methodological approach provided a practical 
framework for navigating the complexities of BIM data, highlighting the need for 
a multifaceted strategy to fully leverage AI’s potential.

The insights gained from this investigation point to several future directions 
for research and development. Enhancing AI’s ability to handle complex data 
structures, improving execution environments, and developing more intuitive 
interaction methods are essential steps toward broader AI integration in BIM 
workflows. Moreover, fostering collaboration between AI developers and BIM 
professionals will be crucial for driving innovation and ensuring that AI tools 
meet the practical needs of the AEC industry. 

BIM models are valuable throughout the lifecycle of a project and require 
continuous maintenance. Integrating digital data systems with physical 
systems provides owners and operators with an efficient way to quickly capture 
information from a virtual facility model. However, as the BIM data repository 
grows, it necessitates more advanced analytical tools. 

“Building Information Modelling (BIM) within the industry is hindering the 
extensive utilization of the technology” (Bhat, Grunwald, & Hanke, 2023). These 
data science tools, particularly AI, help reduce uncertainties and discover new 
solutions, thereby enhancing the accuracy of the decision-making process 
(Pedral Sampaio et al., 2022).

 In conclusion, this study serves as a foundational step towards 
understanding the practical applications of AI in BIM data analysis. By addressing 
the current limitations and exploring new avenues for development, AI can 
significantly enhance BIM workflows, driving innovation and improving outcomes 
across the AEC industry. The combination of AI capabilities with traditional data 
processing tools and human expertise offers a promising path forward, paving 
the way for future advancements in the field. 

The integration of BIM and AI holds promise, yet its implementation faces 
numerous challenges that require careful consideration (Rane, 2023).



139Chapter 06

Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation

Future Prospects

The findings and discussions from this study illuminate several promising avenues 
for future research and development in the integration of AI with BIM data analysis. 
“Numerous research on PC combined with BIM and other computing technologies have 
been investigated in recent years due to the multiple benefits that have been demonstrated” 
(Veerakumar Rangasamy & Yang, 2024).  

As AI technologies continue to evolve, there are numerous opportunities to enhance 
their capabilities and address the limitations identified in this investigation. Integrating BIM 
with AI plays a crucial role in the digital transformation of the AEC/FM industry through 
automated applications such as big data analytics. Recent studies have combined BIM 
and AI techniques to tackle complex AEC/FM problems, yet a comprehensive review 
of these integrated applications, particularly concerning future research and practice, 
remains lacking (Zhang et al., 2022). 

One of the primary areas for future development is improving AI’s ability to handle 
complex data structures like IFC files. Enhancing AI models to better understand and 
process the intricate relationships and dependencies within BIM data is crucial. This 
could involve integrating more advanced natural language processing techniques and 
machine learning algorithms capable of parsing and interpreting detailed data schemas. 
By refining these capabilities, AI could provide more accurate and actionable insights, 
further automating and optimizing BIM workflows. 

Improving the execution environment for AI models is another key prospect. 
The inability of ChatGPT to directly execute external libraries like ‘ifcopenshell’ was 
a significant limitation in this study. Future iterations of AI platforms should aim to 
support the integration and execution of specialized libraries, enabling more seamless 
and comprehensive data analysis. This improvement would allow AI to handle more 
sophisticated tasks independently, reducing the need for manual interventions and 
external tools. 

The necessity to address collaborative IT challenges has significantly contributed 
to the development and expansion of online construction collaboration technology. 
Developing more intuitive and dynamic methods for data provision and interaction with 
AI models is also essential. This could involve creating interactive interfaces that allow 
users to input and modify data in real-time, with AI providing immediate feedback and 
suggestions. 
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Such interfaces would make AI tools more accessible and user-friendly, 
particularly for professionals who may not have extensive technical expertise. 
Enhancing the user experience in this way could significantly broaden the 
adoption of AI in BIM workflows. 

The integration of AI with real-time data processing tools and collaborative 
platforms represents another exciting prospect. By enabling AI to process and 
analyze data in real-time, professionals could benefit from immediate insights 
and recommendations, improving decision-making processes and project 
outcomes. Collaborative platforms that integrate AI capabilities could facilitate 
better communication and coordination among project stakeholders, enhancing 
the overall efficiency and effectiveness of BIM projects.

 
Further research should also explore the potential of AI to assist in 

automating more complex and creative aspects of BIM workflows. “The complex 
task of construction planning requires methodical knowledge, knowledge of 
general processes and structures [...]” (Heins, Grunwald, & Helmus, 2021).

 While this study focused on relatively straightforward tasks, there 
is significant potential for AI to support more advanced functions, such as 
design optimization, predictive analysis, and automated compliance checking. 
By leveraging AI for these tasks, professionals could achieve higher levels of 
productivity and innovation, pushing the boundaries of what is possible in BIM. 

The development of AI-driven tools tailored specifically to the needs of the 
AEC (Architecture, Engineering, and Construction) industry is another important 
direction. These tools should be designed to integrate seamlessly with existing 
BIM software and workflows, providing targeted solutions that address the 
unique challenges faced by professionals in this field. 

Customizing AI tools in this way would maximize their relevance and 
impact, ensuring they deliver tangible benefits to users. Moreover, fostering 
collaboration between AI developers and BIM professionals is crucial for driving 
innovation and ensuring that AI tools meet the practical needs of the industry. 
Collaborative research initiatives, industry partnerships, and cross-disciplinary 
projects could facilitate the exchange of knowledge and ideas, leading to the 
development of more effective and impactful AI solutions.



141Chapter 06

Integration of AI and LLMs for 
Enhanced BIM Analysis: 
A Study on .IFC Model Interpretation

Finally, addressing ethical considerations and ensuring the responsible use of AI 
in BIM is paramount. As AI becomes more integrated into professional workflows, it 
is essential to consider issues such as data privacy, security, and the potential biases 
inherent in AI algorithms. 

Developing guidelines and best practices for the ethical use of AI in BIM will help 
ensure that these technologies are deployed in ways that are fair, transparent, and 
beneficial to all stakeholders. In conclusion, the future prospects for integrating AI with 
BIM data analysis are vast and promising. 

By addressing the current limitations and exploring new avenues for development, AI 
has the potential to significantly enhance BIM workflows, driving innovation and improving 
outcomes across the AEC industry. The insights gained from this study provide a strong 
foundation for future research and development, highlighting the exciting possibilities that 
lie ahead in the evolving landscape of AI and BIM.
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