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Abstract
In the building construction process coordination among various systems such as structural architectural and mechanical 
electrical and plumbing (MEP) systems often results in component clashes that can lead to project delays and increased 
costs. The use of Building Information Modeling (BIM) technology in design and model review processes has proven 
effective in reducing the risk of such issues. This research aims to study the application of BIM technology for detecting and 
reducing system clashes within building models by utilizing BIM software capable of accurately analyzing and identifying 
clashes such as Autodesk Navisworks and Solibri Model Checker. The methodology involves collecting sample BIM model 
data detecting clashes among systems and analyzing the outcomes of using BIM technology to minimize these conflicts.

The results show that BIM has high potential in accurately detecting system clashes and supports designers in refining the 
model during the pre-construction phase. This leads to a reduction in errors lowers the cost of rework on-site and improves 
the overall construction process efficiency. Therefore, the application of BIM technology represents an effective approach 
that should be widely promoted in the modern construction industry to enhance project quality and precision.
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Introduction
In today’s construction industry, which is characterized by high 
complexity and demands for precision, coordination among 
various building systems such as structural, architectural, 
and MEP (Mechanical, Electrical, and Plumbing) systems 
is a critical factor determining project success. Effective 
coordination directly impacts the quality, efficiency, and cost-
effectiveness of a project. Poor planning, inconsistent designs, or 
inefficient collaboration often lead to clashes between building 
components, such as pipes intersecting beams or electrical 
conduits overlapping drainage systems. These clashes can 
disrupt on-site operations, cause project delays, increase costs, 
and compromise the building’s long-term safety.

Traditionally, clash detection and prevention relied heavily on 
two-dimensional (2D) reviews and the experience of engineers 
and designers. However, this approach was limited in accuracy 
and was time-consuming. Today, Building Information 
Modeling (BIM) has emerged as a transformative technology, 
revolutionizing the way buildings are designed and managed. 
BIM is not merely a 3D model of a building; it encompasses 
detailed information about materials, quantities, and construction 

sequencing. This enables accurate simulations and analysis 
before actual construction begins.

Over the past decade, Building Information Modeling (BIM) 
technology has been widely developed and adopted within 
the construction industry. Its key features include the creation 
of 3D models integrated with in-depth data such as material 
specifications, quantities, schedules, and construction sequences. 
BIM allows for early detection and analysis of potential issues 
during the design phase, significantly reducing the likelihood of 
errors during construction. Furthermore, BIM can be integrated 
with specialized software tools such as Autodesk Navisworks 
and Solibri Model Checker to perform clash detection efficiently. 
These tools can clearly and accurately highlight points of 
conflict between different systems, enabling designers to 
resolve issues during the pre-construction phase. This proactive 
approach minimizes rework costs, reduces on-site disruptions, 
and enhances overall project planning accuracy.

Given the recurring problems in construction processes and the 
potential of BIM technology to address them effectively, this 
study focuses on the application of BIM for clash detection and 
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reduction in building construction processes. The objective is 
to evaluate the efficiency of BIM tools in minimizing design 

errors and enhancing project management capabilities, ensuring 
smoother, faster, and more accurate project execution.

Figure 1: Illustrate examples of locations where clashes were identified through clash detection processes utilizing BIM

Therefore, the study of applying BIM technology for clash 
detection and reduction in building construction processes is 
highly important, especially in an era where the construction 
industry is moving toward digital technologies to enhance 
efficiency, accuracy, and minimize waste at every stage of 
construction. This research aims to present approaches and 
outcomes of using BIM technology to identify clashes between 
different systems, with the goal of raising the standards of 
planning and project management quality in the construction 
industry for the future.

Methodology
The application of Building Information Modeling (BIM) 
technology in combination with clash detection software such 
as Autodesk Navisworks or Solibri Model Checker to study the 
process of detecting and reducing clashes in building models. 
The study will involve experiments using sample building 
models and will analyze the results both quantitatively and 
qualitatively to provide recommendations for the effective 
application of BIM in actual construction projects, with detailed 
descriptions of each step.

Table 1 describes the step-by-step process of using Autodesk 
Navisworks for Clash Detection, with clear details for each stage 
to help users understand and follow the workflow systematically. 
It begins with preparing BIM model files for each system, such 
as architectural, structural, and MEP systems, which need to be 
imported in appropriate formats (e.g., Revit or IFC) to be ready 
for coordination processes.

Next, all models are combined in Navisworks to create a single, 
integrated model (NWF or NWD), consolidating information 
from all systems into one file. This enables users to see the 
overall picture and check coordination efficiently. In the 
following step, users need to set clash detection parameters by 
defining conditions such as the scope of inspection, detection 
resolution, and rules for identifying conflicts. This is a critical 
step that directly affects the accuracy of the results.

No. Step Description
1 Prepare BIM Models Import files from Revit/IFC for each 

system
2 Combine Models in Navisworks Create a combined model (NWF or 

NWD)
3 Set Clash Detection Parameters Define conditions, resolution, and scope
4 Analyze Clash Results Review clash locations and types
5 Generate Reports Summarize clash locations, issues, and 

recommendations
6 Present Research Results Use 3D visuals and reports to 

demonstrate improvements

Table 1: Steps for Using Autodesk Navisworks in Clash Detection
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Figure 2: The Use of Autodesk Navisworks for Clash Detection and the Results Obtained

Table 2: Steps for Using Solibri Model Checker in Clash Detection

Figure 3: The Use of Solibri Model Checker for Clash Detection and the Results Obtained

No. Step Description
1 Open Solibri Launch and set up the software
2 Import Model Load IFC files from BIM tools
3 Classification Group elements for checking
4 Select Ruleset Choose clash detection rules
5 Run Checking Perform clash detection
6 Issue Detection View detected clashes with details
7 3D Review Inspect clashes in 3D
8 Issue Management Add notes, set status, share via BCF
9 Report Generation Export results in PDF, Excel, or HTML
10 Iteration Revise and recheck until clashes are 

resolved

Table 2 shows the step-by-step process for using Solibri Model 
Checker to perform clash detection in a concise manner, starting 
from launching the program, importing IFC files, grouping 
model elements, selecting clash detection rules, running the 

check, reviewing clash details, inspecting in 3D, managing 
issues, generating reports, and iterating revisions and checks 
until all clashes are resolved.
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Figure 4: Steps for Performing Clash Detection of Building Components

Conclusion
Clash detection using both Autodesk Navisworks and Solibri 
Model Checker produces detailed and clear information about 
the location and nature of clashes between various building 
elements in the BIM model. This is a critical step in supporting 
coordination among design teams, contractors, and engineering 
consultants to prevent issues that might arise on-site. The results 
of clash detection include the total number of clashes identified 
in the model, helping teams systematically assess the scope 
of issues, understand the overall complexity to be managed, 
and prioritize solutions appropriately. The software can also 
categorize and summarize the number of clashes by system 
type, such as structural, architectural, electrical, plumbing, or 
mechanical systems, and indicate the percentage of clashes 
resolved versus remaining for example, showing 80% Resolved 
/20% Remaining as a metric to track coordination progress 
among teams.

For clash locations, the software provides precise coordinates or 
areas within the 3D model where clashes occur. Users can rotate 
views, zoom in and out, and explore the surrounding context in 
detail, allowing them to analyze exactly where issues are located 
such as in lobbies, equipment rooms, parking areas, or vertical 
risers between floors enabling targeted planning for corrections 
and minimizing design discrepancies.

The software also clearly classifies types of clashes, such as 
structural versus MEP systems, clashes within MEP systems 
themselves (e.g., HVAC ducts versus plumbing pipes), or clashes 
between architectural elements and structural components. This 
clear classification helps assign responsibility for resolving 
issues to the appropriate teams, ensuring that managing cross-
disciplinary complexities is systematic and reducing conflict 
between trades.

Related elements are identified in detail, such as major beams 
conflicting with drainage pipes or low-voltage electrical conduits 
intersecting HVAC ducts, so that designers and contractors 
immediately understand which components are involved 
and which system models need adjustment or which team is 
responsible. Progress can also be tracked by team or system, for 
example, showing that the MEP team has resolved 75% of its 
identified clashes.

For severity or priority, the software typically ranks clashes as 
High, Medium, or Low, helping teams plan staged resolutions. 
High-priority clashes that might prevent construction 
progress are flagged for urgent correction, with the ability to 
summarize resolution percentages by priority for example, 
High Priority Resolved 90%, Medium Priority Resolved 
70%. Recommendations for resolution derived from the clash 
detection process can include technical details such as adjusting 
pipe routes, relocating openings, resizing or rerouting electrical 
conduits. These recommendations can be documented in reports 
or directly within the model as notes or BCF (BIM Collaboration 
Format) entries, helping design teams and coordinators work 
precisely, reduce repetitive corrections, and maintain quality 
control throughout the design process.

Finally, the software generates clash detection summary reports 
in standard formats such as PDF, Excel, or BCF. These reports 
include detailed tables of all clashes with their resolution status 
as percentages (e.g., Resolved 85%, Open 15%), 3D images 
illustrating issues, descriptions of locations and involved 
elements, and status tags (Open, Solved). Such reports serve 
as clear, transparent documentation for meetings, coordination, 
and project management, enabling teams to systematically track 
progress, measure results, and maintain accountability. This 
ultimately improves design quality, reduces errors and rework, 
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lowers construction-phase risks, and leads to a more efficient, 
cost-effective, and sustainable construction process overall.

Advantages and Limitations
Autodesk Navisworks offers several advantages for performing 
clash detection because it can easily integrate models from 
multiple disciplines, such as architecture, structure, and MEP 
(Mechanical, Electrical, and Plumbing), into a single 3D 
environment. This integration allows users to clearly visualize 
the overall project. The Clash Detective tool enables systematic 
and efficient detection of clashes between different elements. 
The software can accurately identify the locations of clashes 
and display them clearly within the 3D model, making it easier 
to analyze and resolve issues during the design phase. This 
reduces the risk of errors during actual construction, lowers the 
cost of rework on-site, and improves coordination among the 
various design teams. Additionally, Navisworks can generate 
clash reports in different formats, which are valuable for 
communication and tracking the progress of issue resolution.

However, Navisworks also has some limitations. Its clash 
detection capabilities are primarily based on geometric analysis 
(hard clashes) and may not fully account for complex engineering 
conditions or design intent. Handling soft clashes or ensuring 
sufficient clearance for maintenance often relies on the user’s 
own judgment. Moreover, mastering the software to use its 
full capabilities requires time and expertise. Users need a good 
understanding of preparing models from other software, ensuring 
accuracy and correct alignment; if the original models contain 
errors, the clash detection results may be unreliable. In addition, 
the full-featured Navisworks Manage version, which includes 
the Clash Detective tool, comes with significant licensing costs, 
which can be a barrier for some projects or companies with 
limited budgets. In summary, using Autodesk Navisworks for 
clash detection is a powerful tool that greatly enhances design 
quality and project coordination in construction. However, it 
requires good data preparation, technical understanding, and 
appropriate investment to maximize its benefits.

Solibri Model Checker is a highly effective software for 
performing clash detection because it is designed for detailed BIM 
model quality analysis. The program can read IFC files directly, 
supporting robust Open BIM collaboration across various 
software platforms, which significantly reduces compatibility 
issues among different disciplines. Clash detection in Solibri 
is not limited to simple geometric analysis (hard clashes); it 
also supports complex, rule-based checking such as ensuring 
maintenance clearances (soft clashes) or verifying compliance 
with project-specific standards and requirements in a flexible 
manner. The software can generate detailed, easy-to-read clash 
reports complete with images and explanations, enabling design 
teams and project managers to clearly understand and address 
the issues. Additionally, Solibri offers other model-checking 
functions such as component quality verification, quantity 
takeoff, and data validation, which are highly valuable for 
overall quality control in construction projects.

However, Solibri Model Checker also has some limitations. The 
software’s interface and underlying concepts can be complex 
for new users, requiring significant time and training to master. 
Creating and customizing checking rules demands a solid 
understanding of technical requirements and design standards; 

otherwise, the results may not align with project needs. Moreover, 
although Solibri handles IFC files well, working with models 
exported incorrectly from other software can lead to data loss or 
inaccuracies. Furthermore, the full-featured versions of Solibri, 
such as Solibri Office or Enterprise, come with high licensing 
costs, which can be a barrier for organizations or projects with 
limited budgets.

In summary, Solibri Model Checker is a powerful and highly 
suitable tool for professional-level clash detection and BIM 
model quality assurance, as it enables in-depth analysis and 
customizable rule-based checking. However, it requires solid 
technical knowledge, careful preparation, and appropriate 
investment to use its full capabilities effectively.

Recommendations
Although this study of clash detection in BIM is not merely 
about software techniques, it is a process that involves multiple 
stakeholders working together systematically with clear roles 
and responsibilities. By developing effective coordination 
approaches and using BIM tools appropriately, errors can be 
reduced, project quality improved, and costs controlled more 
efficiently. However, there are still several directions for future 
research and development, including.
• Define a clear workflow Plan the clash detection process 
systematically from preparing BIM files, combining models, 
and setting up rulesets to reporting results—to ensure all parties 
understand and follow the same procedures.
• Establish standardized settings and rulesets for the project 
Develop rulesets and checking criteria tailored to the project 
type to ensure accurate results and reduce misinterpretation 
among team members.
• Train and upskill personnel Provide training for designers, 
engineers, and coordinators to use Navisworks and Solibri 
correctly, ensuring high-quality clash detection and reducing 
errors from improper software use.
• Integrate clash detection results into the design and revision 
process. Use clash detection outcomes to coordinate and 
systematically revise BIM models, performing iterative checks 
until all clashes are resolved.
• Incorporate clash detection throughout all project phases 
Plan to perform clash detection continuously, not just once, 
by checking during Concept, Design Development, and pre-
construction phases to prevent issues early.
• Promote the use of reports and BCF for communication. 
Use PDF, Excel, or BCF reports as central communication 
tools among team members to clearly share clash information, 
resolution status, and ensure transparent, verifiable coordination.
 
However, clash detection in building components is a critical 
step that helps enhance the quality of design and construction in 
a systematic way. It is a process that enables teams to identify 
and resolve conflicts between different systems early in the 
design stage, reducing errors, minimizing rework, and effectively 
controlling construction costs. Using tools such as Autodesk 
Navisworks and Solibri Model Checker, combined with well-
planned workflows and good coordination between teams, 
fosters mutual understanding and allows issues to be resolved 
quickly and accurately. Therefore, clash detection is not merely 
a software-based technique but a collaborative process that 
requires teamwork, clear roles and responsibilities, and effective 
communication to ensure the project is completed smoothly, with 
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high quality, and meets the needs of all stakeholders involved.
                       
Acknowledgements
The researcher wishes to express profound gratitude and sincere 
appreciation to all those who have contributed their support and 
generosity, enabling this research to be successfully completed 
in line with its intended objectives. The success of this research 
would not have been possible without the cooperation and 
assistance of many parties. I extend my deepest thanks to my 
academic advisors and all esteemed experts who kindly provided 
thorough, careful, and highly valuable academic guidance, as 
well as clear and systematic recommendations for overcoming 
various challenges. Your contributions have been a crucial factor 
in elevating the quality of this research.

I also wish to express my heartfelt thanks to the institutions 
and organizations involved for generously providing access to 
facilities, equipment, tools, data, and other essential resources 
necessary for conducting this study. I am equally grateful to the 
knowledgeable professionals and staff who cooperated in field 
data collection or shared their in-depth insights, which have 
been of tremendous benefit. In addition, I sincerely thank my 
colleagues and research team members who worked together 
with dedication, sacrificing their time and fully committing 
their talents to ensure that this research progressed smoothly 
and systematically. Finally, I would like to express my deepest 
gratitude to my family and loved ones, who have been an essential 
source of encouragement and emotional support throughout 
every stage of study and research. Your understanding, support, 
and love have been a vital driving force that motivated me 
to persevere through challenges and complete this research 
successfully according to its objectives. The researcher humbly 
and sincerely acknowledges the kindness and assistance of 
everyone mentioned, with the highest appreciation and enduring 
gratitude.

References
1.	 Seo, J. H., Lee, B. R., Kim, J. H., & Kim, J. J. (2012). 

Collaborative process to facilitate BIM-based clash 
detection tasks for enhancing constructability. Journal of 
the Korea institute of building construction, 12(3), 299-314.

2.	 Tommelein, I. D., & Gholami, S. (2012, July). Root causes 
of clashes in building information models. In Proceedings 
for the 20th Annual Conference of the International Group 
for Lean Construction (Vol. 1, No. 510, p. 10). IGLC San 
Diego, LA. 

3.	 Trebbi, C., Cianciulli, M., Matarazzo, F., Mirarchi, C., 
Cianciulli, G., & Pavan, A. (2020). Clash detection and code 
checking BIM platform for the Italian market. In Digital 
transformation of the design, construction and management 
processes of the built environment (pp. 115-125). Springer.

4.	 Valunjkar, M. S. P. R. D. S. (2017). Improve the Productivity 
of Building Construction Project using Clash detection 
Application in Building Information Modeling. 

5.	 Bitaraf, I., Salimpour, A., Elmi, P., & Shirzadi Javid, A. A. 
(2024). Improved Building Information Modeling Based 
Method for Prioritizing Clash Detection in the Building 
Construction Design Phase. Buildings, 14(11), 3611.

6.	 Nawari, N. O. (2012). “Building Information Modeling 
(BIM) and Architectural Design in Structural Engineering.” 
Journal of Architectural Engineering, 18(2), 107–113.

7.	 Korman, T., Simonian, L., & Spehar, C. (2010). 
“Identification of the Resources to Conduct Automated 
Clash Detection.” Construction Research Congress 2010, 
ASCE.

8.	 Guo, S., Li, X., Skitmore, M., & Chan, A. P. C. (2022). 
“Review of clash detection approaches in BIM: Status, 
challenges and opportunities.” Automation in Construction, 
136, 104196.  

Citation: Fasawang Nam-a-sa*, Suradet Tantrairatn and Aphai Chapirom, et  al. (2025). Application of Building Information 
Modeling (BIM) for Clash Detection and Mitigation of Building System Conflicts in Construction Projects. J. Electr. Electron. 
Eng. Res. Rev.. 1(1), 1-6.

Copyright: Fasawang Nam-a-sa. This is an open-access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited. 

https://www.researchgate.net/profile/Ju-Hyung-Kim-2/publication/264065292_Collaborative_Process_to_Facilitate_BIM-based_Clash_Detection_Tasks_for_Enhancing_Constructability/links/541c18d10cf2218008c4e660/Collaborative-Process-to-Facilitate-BIM-based-Clash-Detection-Tasks-for-Enhancing-Constructability.pdf
https://www.researchgate.net/profile/Ju-Hyung-Kim-2/publication/264065292_Collaborative_Process_to_Facilitate_BIM-based_Clash_Detection_Tasks_for_Enhancing_Constructability/links/541c18d10cf2218008c4e660/Collaborative-Process-to-Facilitate-BIM-based-Clash-Detection-Tasks-for-Enhancing-Constructability.pdf
https://www.researchgate.net/profile/Ju-Hyung-Kim-2/publication/264065292_Collaborative_Process_to_Facilitate_BIM-based_Clash_Detection_Tasks_for_Enhancing_Constructability/links/541c18d10cf2218008c4e660/Collaborative-Process-to-Facilitate-BIM-based-Clash-Detection-Tasks-for-Enhancing-Constructability.pdf
https://www.researchgate.net/profile/Ju-Hyung-Kim-2/publication/264065292_Collaborative_Process_to_Facilitate_BIM-based_Clash_Detection_Tasks_for_Enhancing_Constructability/links/541c18d10cf2218008c4e660/Collaborative-Process-to-Facilitate-BIM-based-Clash-Detection-Tasks-for-Enhancing-Constructability.pdf
https://www.academia.edu/download/112331641/13_20P_20008.pdf
https://www.academia.edu/download/112331641/13_20P_20008.pdf
https://www.academia.edu/download/112331641/13_20P_20008.pdf
https://www.academia.edu/download/112331641/13_20P_20008.pdf
https://www.academia.edu/download/112331641/13_20P_20008.pdf
https://library.oapen.org/bitstream/handle/20.500.12657/23057/1007101.pdf?sequence=1#page=125
https://library.oapen.org/bitstream/handle/20.500.12657/23057/1007101.pdf?sequence=1#page=125
https://library.oapen.org/bitstream/handle/20.500.12657/23057/1007101.pdf?sequence=1#page=125
https://library.oapen.org/bitstream/handle/20.500.12657/23057/1007101.pdf?sequence=1#page=125
https://library.oapen.org/bitstream/handle/20.500.12657/23057/1007101.pdf?sequence=1#page=125
https://www.researchgate.net/profile/Shriniwas-Valunjkar/publication/316239689_Improve_the_Productivity_of_Building_Construction_Project_using_Clash_detection_Application_in_Building_Information_Modeling/links/58f71583a6fdcc187f3a7d57/Improve-the-Productivity-of-Building-Construction-Project-using-Clash-detection-Application-in-Building-Information-Modeling.pdf
https://www.researchgate.net/profile/Shriniwas-Valunjkar/publication/316239689_Improve_the_Productivity_of_Building_Construction_Project_using_Clash_detection_Application_in_Building_Information_Modeling/links/58f71583a6fdcc187f3a7d57/Improve-the-Productivity-of-Building-Construction-Project-using-Clash-detection-Application-in-Building-Information-Modeling.pdf
https://www.researchgate.net/profile/Shriniwas-Valunjkar/publication/316239689_Improve_the_Productivity_of_Building_Construction_Project_using_Clash_detection_Application_in_Building_Information_Modeling/links/58f71583a6fdcc187f3a7d57/Improve-the-Productivity-of-Building-Construction-Project-using-Clash-detection-Application-in-Building-Information-Modeling.pdf
https://www.mdpi.com/2075-5309/14/11/3611
https://www.mdpi.com/2075-5309/14/11/3611
https://www.mdpi.com/2075-5309/14/11/3611
https://www.mdpi.com/2075-5309/14/11/3611

