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Clashes in construction projects are among the key factors that reduce 
the efficiency of project delivery. In traditional 2D-based design, these 
clashes are difficult to detect because architectural, engineering, and 
construction (AEC) systems are not integrated within a unified 
platform. In contrast, Building Information Modeling (BIM) enables 
effective clash detection through specialized tools such as Revit and 
Navisworks. This study evaluates the effectiveness of clash detection by 
comparing the BIM process with conventional 2D drawings and 
identifies the main factors contributing to clashes in AEC models. 
Furthermore, it examines the interrelationships of clashes among 
different models within the BIM environment and develops a clash 
analysis diagram to facilitate their identification. Finally, the study 
proposes several solutions aimed at minimizing clashes during the 
design phase of construction projects when applying BIM. 
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systems, matrix analysis, 
construction projects, Vietnam 

1. Introduction 
Building Information Modeling (BIM) is an effective process in the construction industry today. It provides a 
digital copy and integrates information about structure, form and and potential solutions to support the 
completion of construction projects [1] . According to ISO 19650 standard, the coordination between disciplines, 
rationalization of data management and optimization in construction projects, in which the coordination between 
the three systems of architecture, engineering and construction (AEC) has created a complete BIM data for the 
project [2] . However, the coordination between different fields and human resources often leads to clashes in the 
BIM process [3] . The core of clashes in the BIM is the multi-disciplinary coordination on the same data platform 
[4] [5] . This clash reduces performance of the construction project and if this clash is not detected early, errors 
will appear during construction and construction process may occur. 

The project’s Common Data Environment (CDE) serves as the central repository for all project-related 
information and data, where AEC disciplines collaborate. It also facilitates coordination with contractors and 
facility managers [2]. In Vietnam, CDE guidelines have been issued [6] , with guidelines for using CDE for projects. 
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However, in the current context of applying BIM, effective coordination on the shared data platform (CDE) remains 
a challenge  [7]. 

Currently, asynchronous cooperation between the fields of architectural engineering, structural engineering, 
and mechanical, electrical, plumbing (MEP) engineering frequently occurs [8] [9] , particularly during the design 
stage. Recently, the clash analysis in the BIM has received increasing attention, with various solutions proposed 
to solve the clash problem. In which, the clash analysis software in BIM [10]  is commonly used such as Revit, 
NavisWorks or Dynamo, etc. When analyzing clashes, each field of AEC can quickly analyze the clashes and list the 
details [11] . However, when architectural, structural, and water supply and drainage models are integrated into 
a BIM project, the identification of clashes becomes more complex [12] . This complexity arises from persistent 
challenges in the coordination and management of BIM projects. 

In the BIM standards of ISO 19650 [2] and IFC (Industry Foundation Classes)[13], the BIM models are 
established and work together in a model to handle arising problems. In this context, the benefits of BIM are 
evident in the early detection of clashes, which ensures effective use of the CDE and strengthens data management. 
Additionally, the CDE is a clearly defined basis for coordination in planning, enhancing teamwork and quality 
control [2] [6]. The application of IFC in clash detection is established based on ISO standards (ISO 19650:2018, 
ISO 10303:1994, the buildingSMART - 2020) and algorithmic solutions have shown good results in the clash 
detection [14]. The IFC data for BIM has helped in establishing automatic code checking systems, such as CS 
(Corenet System) or SMC (Solibri Model Checker), etc., which have helped in defining clash detection in the BIM 
[15]. 

In addition, the application of Machine Learning algorithms in BIM clash detection has also been mentioned a 
lot, such as the application of Modified Extreme Gradient Boosting (MXGBoost) algorithm [16] , which improves 
the performance of clash detection in BIM. Algorithms such as Decision Tree (DT), Random Forest (RF), Support 
Vector Machine (SVM) and K-Nearest Neighbors (KNN) have been also integrated to increase the performance 
based on clash reporting with an accuracy of 80% [17]. Another survey showed that the clash detection accuracy 
was 84% when applying artificial neural networks [18]. In some reviews, Machine Learning Algorithms have been 
integrated into BIM for collision detection, the clash detection results are very promising and the sensitivity in the 
clash detection is high [19] [20] [21] [22] . 

In parallel, the application of Augmented Reality (AR) techniques to the BIM process to simulate construction 
has been studied in many roles, such as building energy testing [23] and building facility management [24]. In 
addition, the application of Blockchain in the BIM process has also been considered. Such as the application in 
construction design information management [25], or decentralization of data storage and minimizing risks from 
construction operation errors [26], or considering Blockchain as a solution to automate the entire construction 
process and improve construction industry productivity [27]. Integrating the internet of things (IoT) into BIM to 
control information, improve construction efficiency and enhance operational management [28]. Furthermore, 
Industry 4.0 technologies applied in construction promote automation across the stages of design, management, 
construction, and operation [27]. 

As seen, clashes in construction are critical factors that automation processes must address and analyze from 
the design stage. In practice, clash resolution is often slow [16] , especially with 2D technology, the clash will be 
difficult to detect [29] and 2D technology will increase construction costs when clashes occur. The automation of 
clash resolution is also very complicated, in which, the databases used to analyze clashes are difficult to fully 
establish for each type of construction project [13] . 

Thus, clashes in a construction project represent a major challenge that must be identified at the design stage. 
Identifying clashes also contributes to minimizing project risks and reducing construction costs [30] [31]. In 
addition, applying BIM or integrating Machine Learning algorithms into the BIM provides effective solutions for 
detecting and resolving clashes [11], but the development of a comprehensive clash database remains a key factor 
in ensuring accurate identification [32]. Therefore, this study will collect data on models in the BIM process and 
analyze the construction fields (architecture, structure and MEP), potential clashes of models in the BIM and 
finally propose a database to detect clashes according to the BIM process for construction projects. 

2. Method of Studying 
The study of identifying clashes in BIM was conducted based on the principle of analyzing the structures of 
architectural, structural and MEP models, thereby identifying potential clash factors in each field. The next step 
was to identify potential clashes when the disciplines were integrated in the BIM process. The identification of 
potential clash factors will serve as a database for the clash analysis (manual methods, work experience), the clash 
prediction (by machine learning methods) and recommendations for improving coordination in the BIM process 
of construction projects. 
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The research was carried out with the steps as follows (Fig. 1): 
• Step 1. Collecting documents on the causes of conflicts and methods for detecting clashes in BIM. In 

this step, analyzing the steps of implementing construction projects using the traditional method and 
the method of applying the BIM process. Then, determining the effectiveness of the BIM in the 
construction and the factors influencing the BIM process. 

• Step 2. Study of the factors that significantly affect the BIM process, thereby identifying the factors 
that cause clashes in the BIM process. In which, analyzing of the mandatory application of BIM in 
Vietnam from 2025, evaluating the characteristics of conflicts in implementing construction projects 
using traditional methods and BIM procedures. In addition, analyzing the actual effectiveness of 
applying BIM to construction projects. 

• Step 3. Reviewing internal clashes in each system (architecture, structure, MEP), then identifying 
potential clash factors between the systems. 

• Step 4.  Assessment of the importance of each type of the clash and the clashes between construction 
systems, the study analyzed the conflict matrix and identified the factors that could change if conflicts 
occur. 

• Step 5. Analyzing and evaluating the limitations of the clash detection and establishing the clash 
mitigation solutions. The mitigation solutions are analyzed for each cause of the clash, establishing 
the clash warning table between the parties and the clash prevention solution diagram. 

  

 
Fig. 1 Plan for identifying potential clashes in the BIM process  

The research focuses on identifying clashes, to help the design phase be more complete. So that investors, 
design units and contractors have a clearer view of clashes. At the same time, in the process of integrating 
automatic tools for the clash detection (Machine Learning algorithms), there will be a basis for collecting 
influential data fields and target data in the research. 

3. Research Basis 

3.1 Legal Basis in Vietnam 
BIM application in Vietnam started in 2017. The Government decided to establish a National BIM Steering 
Committee (Decision 203/QD-BXD [33] ) to deploy BIM application and development activities. Through many 
stages of BIM development, the facilities and conditions for applying BIM in Vietnam have made progress, 
especially the number of BIM application projects has increased over time (According to the National Online 
Bidding System, in 2022, there was only one BIM application construction project proposed in the Bidding 
Documents. But by 2024, there were 64 projects requiring BIM in bidding)[1]. 

Construction solutions with BIM processes have become popular due to the strong direction of the 
government. In particular, Decision 258/QD-TTg (April 2, 2021)  requires projects from level 2 to apply BIM  
(according to project classification standards in Vietnam) [34].  
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Currently, BIM has become a process that is mentioned a lot in construction projects in Vietnam, the process 
of applying BIM has been supported and promoted by the Government to each locality. However, the application 
of BIM in practice still has many difficulties, especially the problem of human resources in the BIM. Therefore, 
analyzing the effectiveness of the BIM plays an important role. Among these factors, clashes in construction 
projects according to the BIM process are one of the factors that play a practical and effective role in project design. 

3.2 Analyzing of the Clash Characterization According to a Traditional Technology and 
the BIM 

To have a clearer assessment of the effectiveness of clash detection according to the BIM process, the study 
surveyed the actual assessment and workflow, some of the problems in the construction project conflict are 
analyzed and listed, this process is compared between 2 forms of work processing: work processing by the 
conventional method with 2D drawings and the BIM process [35]. 

Considering an example of a water pipe design running under a beam. If the water pipe runs under the bottom 
of the beam, there will be no clash, but if the pipe runs under the floor, there will be a clash with the beam. 
Analyzing between the traditional method and BIM, some impacts shown in Table 1 as follows. 

Table 1 Characteristics of clash in construction 

Basic features 

Detecting clashes in construction works 

Traditional method according to 2D 
drawing Application Method by BIM Process  

Methods of 
determining clashes 

Manual detection by eye, experience and 
during construction. 
E.g., Impossible to visualize whether the 
pipe will cross the beam, because the 
elevation between the members is not 
clear on the 2D drawing. 

Automatic detection by software: Autodesk 
Navisworks; Autodesk Revit; Autodesk 
Construction Cloud; Autodesk BIM 360; 
Solibri Model Checker and BIMcollab. 
E.g., Using Revit software for simulation, the 
clashes can be located immediately on the 
model. 

How to handle 
clashes 

Most clashes are identified during the 
construction phase, making it difficult to 
correct or find a way to legalize the clash. 
E.g., Pipe clashes with beam, then the 
opinion of the parties needs to be 
consulted to drill the beam or route the 
pipe around the beam. 

The clashes can be handled during the 
design phase. 
 
E.g., Clash handling at the design stage, pipe 
elevation correction so that the pipe runs 
under the beam right from the design stage 
and no clashes occur during construction. 

Cost Impact 

The cost of resolving clashes increases 
project costs, wastes materials, and 
extends construction time. 
E.g., When drilling beams, or bending 
pipes under beams, additional costs are 
added: Labor costs and material costs. 
When water pipes operate at curved 
angles, hydraulic losses are caused. 

It reduces rework costs and it can change 
the construction process through early 
clash resolution. 
E.g., When the pipe is designed with the 
appropriate elevation, the pipe runs under 
the beam, without any clash. Then there is 
no cost for processing at the location where 
the pipe runs through the beam. 

Construction 
schedule 

It can often be delayed due to 
unexpected issues that arise on site. 
E.g., When a clash occurs with a pipeline 
cutting though a beam, the project must 
be stopped to revise the design, submit it 
to the investor and design unit for 
approval, and then construct according 
to the revised plan. 

Faster project implementation through 
well-coordinated activities. 
 
E.g., The clashes are resolved early in the 
design process, construction progress is not 
interrupted due to pipeline design 
modifications. 
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Coordination at 
work 

Building systems work separately, 
without coordination on the 3D model 
system, it will lead to uncontrollable 
clashes. 
E.g., The fields of architecture and 
plumbing are not connected, they are 
mostly separated in design. These 
clashes are not foreseen in the design, 
but will appear in the construction stage. 

Synchronizing work between work groups, 
the models in the BIM must be set up 
through the CDE system. 
 
E.g., When working together on a model in 
Revit, the parties (AEC) will interact with 
each other, and method editing will take 
place immediately if the clashes occur. 

Accuracy of 
components 

When the structure of the systems in the 
building is not visible, so the geometrical 
structures of buildings are difficult to 
determine precisely. 
E.g., When designing the pipes, the 
clashes cannot be predicted, leading to 
changes in the geometric dimensions of 
the pipes during construction (such as 
the pipes being bent many times). 

The 3D model in the BIM process has 
absolute accuracy for components. It 
increases the accuracy in installation and 
project drawings. 
 
E.g., The pipes will be properly identified, 
not reworked on site. 

Risk and Safety 
Management 

The risks of project are difficult to 
identify accurately. In fact, it introduces 
unexpected factors. 
E.g., if the construction encounters clash 
between the water pipe and the beam, 
and the method of drilling beam is used, 
then the drilling position and beam 
processing technique will be 
complicated, and more seriously, it can 
reduce the bearing capacity of the beam 
and cause instability to the construction. 

 Controlling risks, analyze clashes and 
resolve them early. 
Reducing waste and increase investment 
efficiency for the project. 
E.g., During the plumbing construction 
phase, the integrity of the components will 
be controlled, with no impact on the 
structure and water supply system. 

Decisions 

The response reactions are often slow to 
be implemented, must follow a long 
process and through many steps, many 
units for approval and editing. 
There are clashes causing the 
suspension of the project. Sometimes, 
the funding process for the project must 
be redone. 
E.g., A decision on clash resolution will 
not be made, because the clash between 
the beam and the pipe is not detected. 

The conflict issues are resolved right from 
the design, between partners in the project, 
with the initiative to respond to 
information: investors, design consultants 
and construction contractors. 
Main decision is on cost and solutions to 
change works if clashes appear, there is no 
need for administrative procedures and 
direct conferences between partners in a 
project. 
E.g., Immediate decision making on 
treatment options. Pipes that bend around 
beams or change pipe elevation. The clashes 
do not appear during construction. 

From Table 1, it shows that the BIM process makes more accurate decisions for the project, the change of the 
project decreases and the exact cost of the project can be determined. The clash in the project plays an important 
role in completing a construction project.  

3.3 Practical Basis for Conflict Detection Efficiency 
Clash detection is an important and highly effective process in project design that applies the BIM process. 
Research shows that clash detection has helped the project gain some advantages as follows: 

• Saving investment costs: When clashes are detected, these clashes are checked and corrected right from 
the design stage. 
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In Vietnam, the Vietinbank Tower project detected and resolved over 1,500 clashes during the project's 
design[36]; Controlling the volume during construction time achieved an accuracy of over 95% compared 
to the design at the Tan Son Nhat Airport Domestic Terminal Parking Project, Ho Chi Minh City. Some 
other studies show that, for example, the investor saved $135,000 with only a $4,000 investment in BIM 
tools [37]. Baseline analysis shows up to 33% cost reduction when detecting clashes in BIM compared to 
traditional design methods (using 2D drawings) [38].  

• Shorten construction progress: Detecting clashes helps the project avoid maximum project suspension 
during construction due to conflict factors. 
In other words, the project's delay time is reduced and the work is carried out faster, saving the project 
time. For example, in Vietnam, the Park Hill 6 project has shortened the progress by about 10%, reduced 
8% of rework and about 40% of change processing time during the project's construction [36]. Or in a 3-
storey housing project in the Khulna area of Bangladesh, more than 100 clashes were detected, which 
could save 3 weeks and 400,000Tk (equivalent to 3,273.3 USD) [11]. Evaluating a single rework element 
also shows the time saved. For example, ss can be seen in Figure 2, re-piping will waste project time and 
materials. 
 

 
Fig. 2 Waste caused by clashes between electrical, water and structural systems when integrated on the same 

model [46]  

• Enhance collaboration between partners: The project applies the BIM process to help the project 
implementation from the design stage with the collaboration of all parties. The owner, investor and design 
unit (architecture, structure and MEP fields) also participate in a working environment (CDE). Decisions 
and solutions will be carried out quickly and intuitively with 3D models and online discussions (Fig. 3). 
Especially the application of cloud solutions for the BIM process. 
 

 
Fig. 3 Discussion between parties on infrastructure design of Yen Quang urban project (in Hoa Binh pro., Vietnam 

[1]  
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• Ensure the accuracy of the project: Early detection of clashes, components will ensure accuracy right from 
the design stage, to the construction stage, the components will be installed accurately. Especially 
important for projects using prefabricated components. 

• Minimize project risks: Detecting clashes, make the project run smoothly, work items will be carried out 
step by step, dangerous factors will be warned from the design stage. In particular, the work schedule is 
not interrupted or surprised by a certain stage. For example, the delivery of materials is not on time, such 
as delivering cement right at the start of the project, leading to a long storage time and difficult storage, 
which can easily lead to the expiration of the cement or the deterioration of the cement. 

 
Thus, the clashes play an important role in reducing project risk. Identifying and categorizing clashes will help 

in gaining a clearer understanding of these clashes. The study will classify and list the clashes, as well as their 
causes. 

4. Types of Clash in BIM 

4.1 Clash Classification 
BIM has been a cutting-edge process in the construction industry for a long time and continues to be one. One of 
its most important processes is clash detection. A simple example: mechanical ducts clash with beams, or electrical 
conduits cross plumbing, or structural elements block HVAC access. Such clashes will not only delay the project 
but also increase the initial cost. 

The clash in the construction design is a type of waste. Surveying of the clash classification, it can be divided 
into the Hard clash, Soft lash and Time conflict [20] , or the Soft, Medium and Hard clash (The description of the 
clashes is shown in Fig. 4) [37], or Hard, Soft, 4D clashes and Animated clashes [38], or as dividing into Hard 
clashes, Duplicate clashes and Clearance clashes [39]. However, assessments have shown that the classification of 
the clashes based on 3 forms of the Hard clash, Soft clash and Workflow or Data clashes is the most complete 
representation [40] [41]. 

 

 
 

Fig. 4 Types of clashes divided into soft, medium and hard [37]  

There are three main types of clash: 
• Hard Clash:  The physical conflict of factors, such as water pipes with beams (as shown in figure 5, some 

clash types between column/beam and pipe with handling method in BIM are shown)[42]. This type of 
clash is common when elements in the same space and it does not know their coordinates. This clash is 
often defined in the software of the BIM process. 

•  

 
Fig. 5 Clash of pipe and beam component [42]  
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• Soft clash: This is a type of conflict without intersection between components, which geometric space of 
inappropriate factors (e.g., the soft clash of the pipeline with the architecture is illustrated in Fig. 6). For 
example, the water pipe of the toilet has a small distance (Fig.7) [43] or the distance between the toilet 
and the wall is too small (Fig. 8), so repairs and installations will become more difficult. This type of the 
clash needs to be resolved early to facilitate later processes. 
 

  

Fig. 6 Soft clash with pipe is not in the technical box  Fig. 7 The pipe is too short for construction [43]  

• Workflow or data Clashes: The type of conflict when the process of operating asynchronous tasks, 
between areas with interruptions and does not follow the common work process. This type conflict has 
an impact on many industries and it can make the work delay. For example, the delivery of cement 
according to the schedule does not match the casting of concrete components. 

 
In the study here, the analysis and evaluation based on the 3D model in the BIM process, the analysis goes into 

the two basic factors: Hard and Soft clashes. From these clashes, it helps to set data and input conditions for 
conflict detection processes (manual processes, using machine learning in the clash detection, etc.). 

 

 

Fig. 8 The toilet is too close to the wall, making it difficult to construct or use 

The clashes are implemented in each field as follows: 
a. Architecture 

Setting up a model in BIM based on the architectural structure of the building. A wireframe system is set up 
and coordinates are determined, then parameters and objects representing architectural components will be 
included in the model. The software used for the BIM process, the library system has pre-set basic components, if 
not pre-set, it can be set up additionally. For example, the Family in Revit about iron doors, it will not be available, 
then it will be set up to be included in the model. The Families in Revit can include walls, doors, windows, floors, 
etc. These Families will be included in the model to simulate the architectural structure. After setting up, the 
databases of objects in the architecture have been set up, the geometric structures and materials have been set 
up. 

At this point, architectural clashes will be checked for correction and pinpointed, possible clashes include in 
Table 2: 

 

too close 
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Table 2 Some internal clashes in the architectural model 
Clash name Description Correction 

Wall and door Clash caused by doors being inserted into 
the wall without removing the overlap. 

Cutting out the wall with the door 

Clash due to unequal size of wall and door 
openings 

Keeping the door intact, edit the 
missing or extra wall part. 

Partitions and walls in the 
bathroom 

Arrangement of overlapping partitions and 
walls. 

Removing overlapping walls 

Location of sanitary 
equipment 
 

The space of sanitary equipment is not 
enough or is placed too close together, too 
close to the wall or partition (Fig. 8). 

Adjusting the location of sanitary 
equipment accordingly 

Arranging the stairs and 
walls 

The stairs overlap the wall. 
 

Adjust the wall so that there is no 
overlap. 

Furniture size 
 

Furniture that is not the right size to affect 
the design layout of the space. 

Checking to make sure the furniture 
is the correct size. 

 
Table 2 describes some internal clashes in the architectural model. These clashes are considered within the 

architectural system, and the design process must carefully consider  the objects to avoid clashes and the structure 
of the project. 
b. Structures  

Designing the structure of the building in the BIM also needs to be done in order. First, set up the grid and 
coordinates, which must match the grid and coordinates in the architectural section. The components of the 
structure are set up in turn as columns, beams, floors and foundations. Similar to the architectural model, if the 
Revit software is used and the Family libraries are not enough or have the wrong size and shape, set up new 
Family. After setting up, simulate the building using the structural components, in which the geometric structures 
and materials are also set up, these data will be detailed statistics to serve the work of determining the project 
estimate. 

Components of the structural model: Structural floor; Bracing; Structural column; Concrete Stair; Structural 
Framing; Structural Wall; Structural Foundation. 

Internal clashes are shown in the Table 3: 

Table 3 Some internal clashes in the structural model 
Clash name Description Correction 

Columns and beams 
 

Overlap between columns and 
beams due to the initial 
geometrical dimensions of the 
members. 

Removing the overlap of columns 
with beams. 

Floors and columns 
Floors and beams 
Floors and technical cells. 
Concrete walls and columns 

Overlap is caused by the 
geometric dimensions of the 
components. 

Checking each object in detail and 
removing the appropriate overlap. 

 
Table 3 describes some internal clashes of the structural system, from which these clashes can be clearly seen 

in the design, to ensure the accurate dimensions of the components and statistics. 
c. MEP (mechanical, electrical, and plumbing) 

MEP includes HVAC systems, water supply and drainage systems, electrical systems, etc. Setting up the MEP 
systems also require a grid and coordinate system that is suitable for the architectural and structural systems. The 
components of the building system must also be set up, including libraries of different types of buildings. For 
example, Revit software, the libraries also ensure completeness for each type of building, and there are many 
shared libraries on the internet system.  

The basic components of the MEP system include: Pipes (normal), Electrical ducts, HVAC Ducts, Ducts for 
electrical lines. 

Some clashes in the MEP systems are shown in Table 4: 
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Table 4 Some internal clashes in the MEP system 
Clash name Description Correction 

Toilet with partition or wall 
 

Placed the toilet too close to 
the wall or partition. It causes 
difficulty in use and 
disadvantage in installation 
and repair. 

Re-determining the reasonable distance to 
place sanitary equipment. 

The water pipe for the toilet is 
too short 
 

The location of the water pipe 
for the toilet is too short and 
too close, making it difficult to 
install. 

Re-determining the water supply location 
for the toilet to be far enough away and 
easy to install. 

Hot water pipes and chilled-
water lines are too close 
together or overlap 

Designed the pipes too close 
together, construction and 
repair are difficult, affecting 
the stability of water 
temperature. 

Re-position the hot water pipe 
conveniently and at a distance from the 
chilled-water piping, and without overlap. 

Ventilation pipe is not placed 
in the right position 

Ventilation pipe is placed low, 
high or out of position. 

Adjusting according to the structure of the 
building 

Overlapping the wiring 
system 
 

The wiring system has a 
complex structure, so cross-
over is easy to occur, difficult 
to handle during repair and 
installation. 

Moving and rearranging the wiring system 

Overlapping water, sewer and 
fire pipes 

Because of the variety of pipes, 
overlapping and covering 
often occurs. 

Classifying areas to route appropriate 
pipes 

 
Table 4 shows some basic clashes of MEP systems, which can be avoided when these factors are carefully 

considered during the design process and combined with the spatial structure. 
 

 
Fig. 9 Analyzing the model-wide clash in the Revit software [11]  

4.2 Clash Matrix Between Systems in BIM 
As the components of a construction project are integrated together in the BIM process, then clashes between 
disciplines begin to rise. At the end of the clash analysis process, the clashes will be listed and marked on the model 
(e.g., showing in the description in Fig. 9) [11] . The differences in coordinates, locations, geometrical and spatial 
dimensions, which that have led to different types of clashes, the clashes between systems come in many different 
forms, some of which can be seen in Fig.10 [44].  

The study found that the order of priority in identifying conflict types is represented in the matrix form in 
Table 5 as follows: 
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Table 5 Conflict matrix between models in the BIM [45]  
 Architectural Structural HVAC Plumbing Electrical 
Architectural 1 3 5 10 12 
Structural  2 6 8 13 
HVAC   4 9 14 
Plumbing    7 15 
Electrical     11 

 

In Table 5, the order number indicates the priority for determining clashes in the BIM process for construction 
works. The clash analysis process will proceed in order of priority from small to large. In which, determining 
priority number 1 is to determine the internal conflict of an architectural model, in which the structure of the 
architectural model will determine the placement of other construction systems. The next is determining the 
internal conflict of the structural model, this is the model that determines the stability and solidity of the 
construction, so the priority of determining the structure of the construction plays an important role. Then, clashes 
between the architectural and structural models will be identified, this determination determines the permanent 
shaping of the construction work. 

 

 
 

 

 

a. Structure vs. 
Architecture 

b. MEP vs. MEP c. Architecture vs. 
MEP 

d. Structure vs. 
MEP 

Fig. 10 Clashes between objects in the BIM [44]  

In fact, if there is the clash between the architectural model and the structural model, then these clashes are 
a priority and must be handled right from the design stage. If the water supply system is compared with the 
structure of the structural model, the pipes and equipment of the water supply system can be adjusted 
conveniently without affecting the function and quality of the construction. Therefore, adjusting the water supply 
system in the clash with the structural model is convenient. In the matrix of Table 5, the 8th position is appropriate 
for the clash classification.  For example, the clash between structure and MEP in Fig. 11 and 12, if adjusting the 
MEP system will be more convenient than editing the structural model [18] . 

 

  
Fig. 11 Clash between structure and MEP system [17]  Fig. 12 Clash between wall (structure) and 

plumbing (MEP) [20]   
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A detailed analysis of the clash between the elements is shown in Fig. 13: 
 
 

 
 

  Fig. 13 Clash diagram between objects in the BIM process 
Fig. 14 Clash between MEP system and 

architecture model  [10]  

From Fig. 13, which describes the interactions between elements in each model system, the elements of the 
architecture will interact with the elements of the MEP model and vice versa. For example, the clash between walls 
and pipes. These conflicts will be analyzed and listed for each pair (e.g., the statistical results of the clashes 
between the models are illustrated in Fig. 14). 

Thus, establishing a conflict matrix between systems (architecture, structure and MEP) plays an important 
role. Especially in the design phase, these clashes reduce design costs, save time and human resources for the 
project. The data system on conflicting elements and the linkage of conflicting elements in the systems of the BIM 
process have demonstrated the systematic and well-controlled work data. 

5. Solutions to Reduce Clashes in Construction 

5.1 Some Limitations in the Clash Detection 
Looking at the overall clashes, it can be seen that clashes occur between all fields, such as between architecture 
and MEP; architecture and structure and structure and MEP (Fig. 14)[10] . Several studies have identified the 
causes of clashes as the independent work of professionals in a project [47], the complexity of the design [48], and 
the lack of expertise [49]. The lack of comprehensive training on clash detection and coordination for construction 
professionals has demonstrated a significant gap in skills development in areas such as design innovation, clash 
detection, and management. Closing this training gap is critical to improving the effectiveness of clash detection 
processes in BIM projects [50]. The survey also revealed some issues that cause conflicts in BIM as shown in Table 
6. 
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Table 6 Some limitations causing clashes in the construction projects 
Limitations in BIM Clash characterization Clash avoidance strategies 

Using a low LOD 
(Level of 
Development). 
 

Lack of data to identify clashes. 
 

Using LOD level 350 or higher, to ensure full 
detail of structural components in terms of 
geometry, materials and connections in the 
construction. 
In the bidding system, clearly specify the level 
of BIM that must be applied. 

The rulesets of the 
clash are not 
guaranteed. 

Incomplete identification of 
clashes. 
 

Detailed the Rulesets are required and 
regularly revised and updated. Compliance 
with ISO 19650 and IFC standards is required. 
Establishing integration and improving clash 
detection algorithms in the BIM. 

Differences in 
geometric dimensions 
of components 
between systems in 
the building. 

Geometric clashes between 
dimensions of components 
(especially the precast concrete 
member). Failure to install 
equipment due to lack of space. 

Cross-checking between systems and 
communication of potential conflict locations 
between AEC systems is required. 

Specialists work 
independently 
according to their 
own models. 

Clashes occur between systems 
without timely detection. 

Coordination is required in design, 
Architectural, structural and MEP systems 
must be deployed on the same CDE. 

Complexity of the 
project. 
 

Not fully controlling the 
structure of the project, easily 
leading to overlapping systems 
or not enough space for design. 

There needs to be a division of labor, 
decentralization in design and management 
experts trained appropriately for each design 
level. 

Lack of time to 
complete the project. 
 

The design process of the 
project without re-checking. 
Errors in geometrical clashes of 
components and equipment 
locations. 

Resources and materials must be ensured 
adequately during the design phase. 
In addition, the report must be completed and 
given sufficient time for review before formal 
submission. 

Using files with 
different formats. 
 

Making information errors, it 
can’t read data from systems or 
read insufficient data. Then 
clashes in the project are not 
detected. 

Clearly define file formats and CDE systems for 
each project. 

Incorrect naming of 
elements in the BIM. 
 

Data synchronization is not 
guaranteed and clashes are not 
fully recognized. 

Naming rules in BIM must be consistent 
throughout the construction project. 

Lack of experts who 
meet the required 
standards of the BIM. 

Coordination of BIM processes 
for projects is not guaranteed. 
Easily causing clashes in 
workflow or data clashes. 

The BIM human resource training system must 
be strong enough, from university level must 
be trained and applied BIM. Minimize design 
according to 2D drawings. 

The skill of the staff is 
not high. 
 

The design of the project does 
not meet the requirements, 
leading to unforeseen clashes 
due to incorrect designs or lack 
of information. 

There needs to be an assessment and 
classification of the quality of the staff on a 
yearly basis or in smaller cycles. Assigning 
tasks according to the ability and meet the job 
position. 

 
From Table 6, it can be seen that clashes occur in many different ways, so the clashes are difficult to predict 

in advance without connecting models in BIM. Research shows that MEP systems in the BIM process are very 
complex [41], as this system includes various types of works (Mechanical, Electrical, and Plumbing), each with its 
own characteristics. However, the design space for these works is limited (due to architectural space 
characteristics and the dimensions of structural system components), making conflicts between the MEP system 
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and other systems very apparent. Standardising and designing a set of design libraries, along with a dataset on 
conflicts between systems, plays a crucial role in determining the quality of the project. 

In addition, the lack of comprehensive training on clash detection and coordination for construction 
professionals has demonstrated a significant gap in skills development in areas such as design innovation, clash 
detection, and management. Closing this training gap is critical to improving the effectiveness of clash detection 
processes in BIM projects [34] . Therefore, developing a comprehensive and formal BIM training plan is one of the 
effective solutions for project management according to the BIM process. 

5.2 Some Solutions to Prevent Clashes 
Preventing and resolving clashes, different construction system models in BIM need to address internal clashes. 
Then, establishing the clash check between the models and setting up checks for these clashes is carried out in the 
clash detection model. The clashes between models need to be established (Fig.15) and analyzed this clash to 
handle them in the design phase (Fig. 16). It can also be seen that the most important cause of clash is the human 
factor. 

Some surveys found that, MEP systems have complex and complex simulations in BIM, often clashes occur 
within the MEP system or the MEP system with architectural and structural models [51]. Some basic clashes can 
be seen, they are listed in Table 7: 

Table 7 Overview some of the main clashes 

Clashing factor  Clashing factor 
HVAC duct 

 Beam  
electrical equipment 
Stair  Water pipes 
Wall  Pipe 
Ventilation duct  Electrical conduit/trough 
Door and Window  Wall 

Considering Fig. 13 and Table 7, the analysis of the clash issues must be carried out synchronously, the objects 
that can be edited after the conflict are the elements that have little influence on the structure. In which, columns 
and beams are fixed elements in the clashes.  

 

  

Fig. 15 Setting up clash information between systems Fig. 16 Statistics and marking of clashes 
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Commonly used tools to promote clash avoidance in the BIM process are Autodesk Navisworks and Autodesk 
Revit, which are used for clash detection analysis of BIM models. These tools allow for early identification of 
clashes between architectural, structural and MEP principles, minimizing miscommunication and 
misunderstandings during the construction phase. By integrating models in BIM and conducting clash detection 
analysis, clashes can be resolved before construction begins, resulting in improved project efficiency and cost 
effectiveness [46]. Using the Common Data Environment (CDE) will also enhance coordination and better 
management of clashes, which will help ensure higher quality projects by reducing delays and upfront costs. ISO 
19650 and IFC standards, combined with integrated algorithms on the BIM platform, especially Machine Learning 
algorithms, will detect collisions more actively early, minimizing clashes caused by inappropriate design rules. 

 

 
Fig. 1 General structure for resolving the clashes in the BIM process 

 

Fig. 18 Flowchart for making a decision in checking the project clashes  

Conflict analysis and resolution should be established according to general structures (Fig.17), in which the 
establishment of clashes and analysis based on conditions should be listed in detail in steps. The decision-making 
framework for conflict analysis should clearly analyze the objectives, in which the interaction between the models 
plays an important role (Fig.18). For a construction project, the problem of determining costs is an important issue 
and the BIM process helps to perfect the structure and cost of the project at the best level. As an example, in Fig. 
19, the diagram describes the process of applying Revit software and IFC standards to serve the purpose of 
detecting clashes using Solibri software. The output of the process is to determine an accurate data set to quantify 
the cost of the project, this data serves the bidding, management and construction work. 
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  Fig. 19 Diagram of analyzing the project cost with considering clash resolution using software 

 
Thus, the solution to handle clashes for projects according to the BIM process is considered in the following 

aspects: 
• Training human resources to meet the requirements of the BIM process. This issue has been considered 

in many studies, but the actual manpower problems are very difficult to determine. Currently, teaching 
about BIM is only a subject at the university level, and usually, those knowledgeable about BIM have to 
self-train through external programs outside the University. To address this problem, BIM majors must 
be established and formally trained in universities in Vietnam. 

• The CDE must be uniformly regulated according to each type of project (for example: CDE for 
transportation projects; civil construction projects; urban planning projects, etc.). The issue of CDE 
regulations in Vietnam has not yet reached a consensus, and only guidelines for the use of CDE systems 
have been issued (Decision No. 348/QD-BXD was signed on  April 2, 2021). Meanwhile, each design unit 
chooses a separate CDE to use. This limits the consistency and scalability of data for BIM projects. 

• Developing the Rulesets according to international standards (meeting ISO 19650 and IFC standards). 
The establishment and standardization of BIM rules in Vietnam are still limited. These rules still lack 
specific guidelines and need to be incorporated into the legal framework regarding standards for 
establishing projects in BIM and meeting the expansion of applying the BIM. 

• Developing a specific BIM process with the clash detection software for the project at each stage and 
publish BIM data for bidding activities. The clashes need to be given more attention in the regulations and 
guidelines for the application of BIM in Vietnam. The Revit and Tekla software are becoming popular in 
Vietnam, so the anomaly detection toolkits need to be diversified and made more accessible. Especially, 
establishing guidelines for applying Machine learning algorithms in conflict detection. 

 
Thus, the clash is a factor that plays an important role in the implementation of construction projects. Clearly 

identifying the datasets on the clashes and their causes, the design phases of the project will become more 
favorable and avoid risks during the construction implementation. 

6. Conclusions 
Clashes in construction projects play an important role in reducing risks for construction projects. Studies show 
that clash detection reduces construction investment costs, ensures project safety and progress. The study has 
surveyed, evaluated and analyzed clashes in construction projects according to the BIM process. Some notable 
results are as follows: 

• Survey on the clash issues and application of clash identification solutions in BIM, building a foundation 
for research on BIM and conflict issues in construction. In which, the effectiveness of conflict detection 
according to BIM process is evaluated compared to traditional methods using 2D drawings and the actual 
effectiveness of conflict detection. 

• Analyzing internal clashes of individual construction models (architectural, structural and MEP models). 
• Describing the database that identifies clashes when coordinating between models according to the BIM 

process, and at the same time point out the basic structure when identifying clashes between systems in 
a construction project according to the BIM process. 
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• Proposing some solutions to support experience in conflict analysis, thereby reducing basic clashes when 
designing individual construction models and minimizing clashes when integrating these models 
according to the BIM process. 

 
Thus, the BIM process helps to improve the efficiency of construction design, minimize clashes and costs of 

rework during construction. However, further research is needed on the integration and application of Machine 
Learning technologies in analyzing and identifying clashes.  

The study is only the initial step in identifying clashes, underlying causes, and some solutions to mitigate 
conflicts early in the project. The studies need to be further expanded to comprehensively supplement the clash 
dataset and establish the rules for identifying project conflicts. In the Industry 4.0 era in Vietnam, priority should 
be given to researching the integration and application of machine learning technology in clash detection. 
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