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Abstract

Building Information Modelling (BIM) is a shared knowledge
repository for information about a facility that serves as a trustworthy
foundation for decision-making throughout the facility's life cycle,
which is described as "existing from inception to demise." BIM is still
lacking in usage and awareness of BIM benefits in implementation in
the highway and bridge construction industry. Furthermore, the
disconnect between project scheduling, cost estimation, and BIM
models exacerbates the complexity of construction processes,
hindering the seamless integration of BIM in highway and bridge
projects. Therefore, the objective of this study is to identify the current
level of awareness of Building Information Modelling implementation
in the highway and bridge construction industry, to produce a BIM 4D
(Scheduling) and 5D (Cost Estimating) model based on the highway and
bridge construction project and to recognize the benefits and
challenges of implementing Building Information Modelling
approaches in the highway and bridge construction industry. This
research conducted an industrial survey, literature review, and 4D/5D
BIM modelling focusing on the Malaysian highway and bridge
construction industry. The results suggest that the industry has a
moderate understanding of 4D/5D BIM but has superior scheduling
and cost estimating skills. The three highest listed benefits are
improved on-site cooperation, model-based cost estimation, and
project visualisation in preconstruction with 3.633, 3.767 and 3.900
mean ranks respectively. The three highest-ranked challenges are
technical problems, legal challenges, and reluctance to change, with
3.500, 3.467 and 3.400 mean ranks respectively. In order to replicate
the 4D/5D model, modelling is constructed using Infraworks, MS
Project, and Navisworks.

1. Introduction

In the building industry, Building Information Modelling is a very effective tool (BIM). BIM is "a digital
representation of a facility's physical and functional attributes" as defined by the United States' National Building
Information Model Standard Project Committee. A BIM is a shared knowledge repository for information about a
facility that serves as a trustworthy foundation for decision-making throughout the facility's life cycle, which is
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described as "existing from inception to demise" [1]. Confusion and misunderstanding occur when BIM is seen
just as a three-dimensional model of a facility enhanced with features and functions; however, BIM is about
information, and the three-dimensional model is merely one technique of expressing the information. As a result
of the emergence of centralised information generation, sharing, and management, a significant paradigm shift
occurred in the Architecture, Engineering, Construction, and Operations (AECO) industry, with a shift away from
traditional design methods toward more collaborative information-centric design. For decades, BIM has been
widely accepted in the construction industry, but its acceptance and implementation in transportation
infrastructure have been gradual [2]. The research gap lies in the lack of exploration into how BIM's 4D and 5D
capabilities specifically address and mitigate time and cost overruns in highway and bridge projects. As
mentioned, BIM is still lacking in usage and awareness of BIM benefits in implementation in the highway and
bridge construction industry. BIM implementation in the private and public construction sectors is still shallow.
Most of the surveyed organisations are not using BIM, and the team is not practising its concept. This results in a
delay in the diffusion of BIM implementation [3]. As a result, future engineers must use BIM and devise
implementation techniques to benefit society. The lack of awareness of BIM approaches benefits in the highway
and bridge construction industry. In addition, majority of highway and bridge construction project lack a
connection between the project scheduling, cost estimation to the generated BIM model that has been generated.
This is due to the complicated and dynamic process of highway and bridge construction process. Lastly, most of
the practitioners in the construction industry lack interest in implementing the 3D/4D/5D BIM in the highway
and bridge construction industry. Lack of true understanding of what BIM is [4].

The purpose of this study is to provide perspectives on the optimisation and application of Building
Information Modelling 4D (scheduling) and 5D (cost Estimation) in the highway and bridge building sector. The
following are the study's objectives:

(i) To identify the current level of awareness of Building Information Modelling implementation in the highway
and bridge construction industry.

(i) To produce a BIM 4D (scheduling) and 5D (cost Estimating) model based on the highway and bridge
construction project.

(iii) To recognise the benefits and challenges of implementing Building Information Modelling approaches in the
highway and bridge construction industry.

The National Building Specification in the United Kingdom has performed yearly BIM studies and surveys.
The newest NBS BIM report (2015) illustrates a growing outlook, demonstrating that BIM adoption has gained
momentum in the UK, going from 13% in 2010 to 40% in 2012 and continuing to 50% in 2014, a significant growth
in a short time [5]. In comparison, comparable surveys performed by McGraw-Hill Construction in the United
States indicate that BIM adoption for infrastructure is around three years behind that for buildings, having reached
50% adoption in 2013 [6]. These levels will continue to expand as more academic research is performed and the
UK industry reaches BIM level 2 and continues to level 3 [7]. Additionally, several countries whose governments
recommend BIM recognise its benefits and have taken steps to promote its adoption and implementation,
including the Netherlands, Denmark, Belgium, Luxembourg, France, Germany, Italy, Malaysia, Spain, Switzerland,
Ireland, Japan, China, Taiwan, and New Zealand [8].

BIM has several clear benefits. Technical superiority, interoperability, early building information capture,
utilisation throughout the building lifespan, integrated procurement, improved cost control methods, reduced
conflict, and project team benefits. Long-term benefits include fewer claims and lower building costs. BIM also
helps retain prior clients [9]. BIM 4D schedules help phase, coordinate, and communicate scheduled work [10].
BIM systems must deliver real-time updates and adequate visualisation to enable successful team collaboration
[11]. BIM is beneficial from early conceptual design [12] until demolition [13]. If any problem occurs that requires
maintenance, this list of schedules can be referred to get extra information about the items [14]. BIM can also help
project management [15]. Continuously collected, saved, and maintained project data simplifies tracking and
evaluation [16]. BIM provides a fast and precise evaluation of design possibilities, leading to more efficient, cost-
effective, and sustainable solutions. BIM can help facility managers compare energy performance choices to
reduce environmental impacts and operating expenses.

The first legal challenge is to evaluate the ownership of the BIM data and how to secure it through copyright
and other laws [ 17]. For instance, if the owner pays for the design, the owner may feel entitled to own it. However,
if team members provide proprietary information for the project, that knowledge must also be secured. As cost
and schedule aspects are added to a 3D model, the responsibility for the correct technological interface between
programmes becomes an issue. Prior to the start of a project, many sophisticated contracting teams ask
subcontractors to produce precise CPM timelines and line-item cost breakdowns. Currently, the majority of these
project management tools and 3D models have been created independently. Contractual provisions must address
responsibility for the accuracy and coordination of cost and schedule data [18].
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2. Methodology

A combined methodology consisting of a literature review followed by both a qualitative and quantitative
technique is utilised for comparable studies, including BIM deployment and integration soon. All such research
attempted to determine the value and degree of application of BIM before delving further into the benefits of BIM,
including improved building performance, decreased financial risk, and shortened project schedules. The
following Fig. 1 portrays how the research aim and objective were achieved through different data collection and

analysis.
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Fig. 1 Research methodology flowchart

2.1 Literature Review

The literature review methodology involved a thorough analysis of previous research, using academic journals
and online historical resources to explore various facets of Building Information Modelling (BIM). This included
investigating its definition, tracing its evolution, examining its dimensions, elucidating its benefits throughout the
life cycles of highway and bridge construction projects, and scrutinising various modelling techniques associated
with BIM. Through this systematic approach, the chapter aims to illuminate the research gaps in BIM literature,
thereby providing readers with a more nuanced and comprehensive understanding of the subject matter.

2.2 Industrial Survey

The industrial survey is a field survey in which statistical data on economic activities in the industry field are
collected from a sample of selected industrial establishments according to the establishments framework in the
Establishments Economic Survey [19]. This industrial survey will be distributed to a total of 30 respondents who
are construction industry practitioners, and their responses will be recorded. Relatively small sample size
minimises the potential influence of numerous variables on the study's conclusions. By narrowing the focus to a
specific group of practitioners, the study can better control for extraneous factors, ensuring that the analysis
remains more targeted and accurate. This study will assess their demographic data, skills, and knowledge with
BIM software. The survey will also determine their opinion on the benefits and challenges of BIM implementation.
The survey results will be statistically analysed using SPSS version 22. The Pearson Chi-Square, Cross Tabulation,
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and Frequencies Tests were used to examine the connection between the independent variable (IV) and the
dependent variable (DV).

2.3 Modelling

Increasing automation of quantification and the development of BIM models necessitates a shift in the role of the
project cost manager to provide more sophisticated cost management services that include 4D time and 5D cost
modelling and sharing cost information/data with the project team [20]. As quantification becomes increasingly
automated, and BIM models evolve, the role of the project cost manager will need to develop to provide more
sophisticated cost management services that incorporate 4D time and 5D cost modelling, as well as the sharing of
cost information/data with the project team, as part of the BIM integrated project delivery approach [21]. For the
development of the 3D model, the schedule and cost estimation, data were collected from project reports, 2D
paper drawings, and interviews with project participants from an ongoing highway and bridge construction
project. The 3D model will be developed using Infraworks 360, the 4D/5D model will be developed using MS
Project, and finally, all three models will be combined using Navisworks Manage. Once the BIM model was
developed, a simulation was run to visualise the project construction.

3. Results and Discussion

3.1 Demographic Data of Respondents

According to the pie chart in Fig. 2, half of the respondents (15 respondents) are between the ages of 26 and 30.
After that, 20% (6 respondents) of those surveyed were between the ages of 20 and 25. Meanwhile, respondents
aged 41 - 45 and 36 - 40 account for 10% (3 respondents) and 13% (4 respondents) of the total. Finally, just 7%
(2 respondents) are members of the generation between the ages of 31 and 34. Based on Fig. 3, from the total of
30 respondents answering the questionnaire, 73% (22 respondents) are male and 41% (8 respondents) are
female.

41 - 45 years old,
3, 10% 20 - 25 years old,
6, 20%

W 20 - 25 years old
M 26 - 30 years old
M 31 -35years old

36 - 40 years old

31 - 35 years old

2,7%

M 41 - 45 years old

26 - 30 years old,
15, 50%

Fig. 2 Age group of respondents

Female, 8, 27%

H Male

® Female

Male, 22, 73%

Fig. 3 Gender of respondents
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Table 1 shows the level of education of 30 respondents for this questionnaire. The highest percentage level of
education is the respondents who have a bachelor’s degree at 63% (19 respondents) and a diploma at 37% (11
respondents). Meanwhile, the level of education, such as a certificate, master’s degree and PhD, is at zero
percentage.

The result from Table 2 shows that the respondents currently working in the highway construction field are
the highest at 46.7% (14 respondents), followed by other fields such as dam safety, infrastructure, network, slope
rectification and hydro dam at 20% (6 respondents). Then, the building construction field and electrical and
mechanical fields are both at 10% each (3 respondents). Lastly, bridges construction field and the oil and gas field
are the lowest fields of work for respondents at 6.7% each (2 respondents).

Table 1 Level of education of respondent

Level of Education Frequencies Percentage
Certificate 0 0
Diploma 11 37
Bachelor’s degree 19 63
Master’s degree 0 0
PhD 0 0

Total 30 100

Table 2 Field of work respondents

Field of Work Frequencies Percentage
Highway construction 14 46.7
Bridges construction 2 6.7
Building construction 3 10
Electrical and mechanical 3 10
Oil and gas 2 6.7
Others 6 20

Total 30 100

The pie chart in Fig. 4 shows the years of experience in the industry of the 30 respondents. The highest
respondents are 1-2 years of experience at 43% (13 respondents). Followed by 3-4 years of experience at 27% (8
respondents). Then, 8 years and above experiences at 20% (6 respondents). The respondent that has 7-8 years
and 5-6 years of experience has 7% (2 respondents) and 3% (1 respondent) respectively.

8 years and
above, 6, 20%

W 1-2 years

1-2 years, 13, 49% 3-4 years
M 5-6 years

7-8 years

m 8 years and above

3-4 years, 8, 27%

Fig. 4 Year of experience in the industry of the respondent

3.2 Industrial Survey

A total of 30 replies were analysed using IBM SPSS. The data has been collected and analysed using the SPSS
statistical software. For this reason, both parametric and nonparametric comparison analyses may be performed
with relative ease using the SPSS statistical program.

Based on the cross tabulation in Table 3, the number of respondents who are not familiar with BIM 4D is very
high, which is 11 respondents; thus, the number of respondents who are moderately skilled and knowledgeable
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in scheduling is 11 respondents. Meanwhile, only 1 respondent is very familiar with BIM 4D, and only 2
respondents are very skilled and knowledgeable in scheduling.

Table 3 Cross tabulation of knowledge and skill in scheduling and familiarity with BIM 4D

How familiar are you with BIM 4D Scheduling

How do yourate your knowledge

and skill in scheduling? Extremgl.y Not Not Familiar Familiar Ve?}./ Extre.n?ely Total
Familiar Familiar =~ Familiar

Not Knowledgeable 5 1 0 0 0 6
Slightly Knowledgeable 0 4 0 0 0 4
Moderately Knowledgeable 3 5 3 0 0 11
Knowledgeable 0 1 5 1 0 7
Very Knowledgeable 0 0 0 0 2 2

Total 8 11 8 1 2 30

The null hypothesis is rejected based on Table 4, which shows that scheduling knowledge and experience and
familiarity with BIM 4D are correlated, as the p-value is less than our predefined significance level of = 0.05.

Table 4 Chi Chi-square test of knowledge and skill in scheduling and familiarity with BIM 4D

Value df Asymptotic. Significance. (2-sided)

Pearson Chi-Square 57.3922 16 .000
Likelihood Ratio 41972 16 .000
Linear-by-Linear Association 17.643 1 .000
N of Valid Cases 30

a. 25 cells (100.0%) have expected count less than 5. The minimum expected count is .07.

Based on the cross-tabulation Table 5, the respondents who are extremely not familiar with BIM 5D are very
high, which is 13 respondents, and the respondents who are moderately skilled and knowledgeable in cost
estimating are the highest, with 12 respondents. Meanwhile, the number of respondents who are very familiar
with BIM 5D is the lowest, with only 1 respondent, and the number of respondents who are not skilled and
knowledgeable in cost estimating is only 2. The null hypothesis is not rejected since the p-value is higher than the
chosen significance level (= 0.05). Rather, discovered that there is not enough information to demonstrate a
relationship between BIM 5D familiarity and cost estimation knowledge and skill.

Table 5 Cross tabulation of knowledge and skill in cost estimating and familiarity with 5D

How familiar are you with BIM 4D Scheduling

How do yourate your knowledge

and skill in scheduling? Extremely Not Not Familiar Familiar ~Very Familiar Extremely Total

Familiar Familiar
Not Knowledgeable 2 0 0 0 0 2
Slightly Knowledgeable 4 2 0 0 0 6
Moderately Knowledgeable 5 4 3 0 0 12
Knowledgeable 1 2 3 1 0
Very Knowledgeable 1 0 0 0 2 3
Total 13 8 6 1 2 30

Based on Table 6, the Chi-square test was conducted to examine the association between knowledge and skill
in cost estimating and familiarity with 5D. The Pearson Chi-Square value is 30.783 with 16 degrees of freedom
(df) and a significance level (p-value) of 0.014, which is less than the conventional alpha level of 0.05. This
indicates a statistically significant relationship between the two variables, suggesting that knowledge and skill in
cost estimating are associated with familiarity with 5D. However, the Likelihood Ratio value of 24.641 yields a p-
value of 0.076, which is slightly above the 0.05 threshold, indicating a marginal or non-significant association by
this measure. Interestingly, the Linear-by-Linear Association value of 10.383 with a p-value of 0.001 shows a
strong and significant linear trend between the variables, implying that as familiarity with 5D increases, the
knowledge and skill in cost estimating also tend to increase. It is important to note that 96% of the cells (24 cells)
had an expected count of less than 5, and the minimum expected count is 0.07, which may violate the assumption
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of the Chi-square test and could affect the reliability of the results.

A question was asked about their opinion on the benefits and challenges of BIM 4D /5D, and they will have the
opportunity to choose whether or not they agree with these statements. The benefits and challenges selected have
been carefully observed in a past study that has been conducted. According to Fig. 5, the top three highest
percentages of BIM 4D/5D benefits are better coordination and clash detection (3.933), better visualisation in
preconstruction (3.900) and overall better build. Fig. 6 shows the technical challenges of BIM 4D/5D; the top three
challenges are the requirement of a sophisticated laptop or computer (3.733), lack of experience in BIM (3.667)
and lack of exposure to BIM (3.633).

Table 6 Chi Chi-square test of knowledge and skill in cost estimating and familiarity with 5D

Value  df Asymptotic. Significance. (2-sided)

Pearson Chi-Square 30.7832 16 .014
Likelihood Ratio 24.641 16 .076
Linear-by-Linear Association 10.383 1 .001
N of Valid Cases 30

a. 24 cells (96.0%) have expected count less than 5. The minimum expected count is .07.

3.85

39

3.85

Mean Rank
w
)

W
B}
w

33
365
Better Project Better Coordination Able to Execute Model-Based Cost
Visualization in Pre- and Clash Detection Overall Better Build Estimation
Construction
Fig. 5 Benefits of BIM 4D/5D
3.75
7
x
E 3.65
[-3
=
-
2 3
- .
3.5
Required a Lack of Experience in Lack of Exposure to Lack of Skill and
Sophisticated Laptop BIM BIM Knowledge in BIM

or Computer

Fig. 6 Technical challenges of BIM 4D/5D

3.3 Modelling

Microsoft Project, Navisworks Manage, and Autodesk Infraworks 360 are used to create 4D and 5D BIM modelling.
The purpose of this model is to provide a more accurate preconstruction visual representation of the construction
project.

3.3.1 3D Modelling

Autodesk InfraWorks 360 provides a powerful platform for creating realistic, data-rich 3D visualizations of
infrastructure projects such as the Muara Lassa Bridge as shown in Fig. 7. One of the primary benefits is ease of
use—the software allows engineers, planners, and designers to rapidly model and visualize large-scale bridge
projects using intuitive tools. The speed of rendering and processing in InfraWorks 360 is another advantage,
enabling users to develop complex models with multiple structural components such as piers, decks, and supports
in a short time frame. The display clarity in the image is evident through the precise alignment and spacing of
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piers, highlighting the bridge’s structural rhythm and engineering intent. Furthermore, InfraWorks 360 supports
detailed view management, allowing users to assess the bridge from various angles and perspectives, which is
critical for stakeholder presentations. The use of data integration ensures that geospatial and topographical data
are accurately embedded into the model, supporting realistic environmental context and facilitating design
decision-making. Overall, the Muara Lassa Bridge rendering illustrates how InfraWorks enhances understanding
of bridge scale, layout, and interaction with the natural environment, ultimately improving communication and
confidence in project feasibility.

Fig. 7 Muara Lassa Bridge

The rendering of Junction 2 at Road C and Road A using Autodesk InfraWorks 360 demonstrates the software’s
strength in visualising transportation and roadway networks with high clarity and detail, as shown in Fig. 8. The
software enables the integration of real-world terrain data and road geometry, which is essential for accurate
junction design. The model shows a smooth merge of Road A and Road C with proper curvature and elevation
changes, providing a realistic representation of what the construction might look like on site. The display quality
highlights important features such as road boundaries, lane demarcations, and surrounding topography. This level
of detail supports engineers in conducting visibility analysis, safety checks, and traffic flow simulations. The user-
friendly interface and speed of modelling allow rapid adjustments to road layouts, junction designs, and intersection
treatments, enhancing productivity and reducing design turnaround time. Moreover, InfraWorks 360’s ability to
overlay topographic lines and elevation data directly on the model ensures precise planning and grading. The
visualisation helps stakeholders—engineers, authorities, and the public better understand the project scope and its
alignment with the landscape. In short, InfraWorks transforms raw survey and GIS data into an intelligent, interactive
visual, improving decision-making and project coordination.

= - P -

Fig. 8 Junction 2 at Road C and Road A

3.3.2 4D/5D Modelling
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BIM 4D or work schedules, as shown in Fig. 9, are carried out for a better understanding of the constructive
dynamics involved by comparing the work status to the estimated completion times, and for each activity and
constructive element of the work, to complete the construction job. Furthermore, a rigorous cost and resource
usage analysis can lead to a timely check of the expenses to be borne and the profit margins, which can be referred
to as BIM 5D. Both BIM 4D and 5D BIM must be constructed first in MS Project before combining in Navisworks
software.

Task 15 Now ‘09 22 oy ‘09 23 Nov ‘08
@ tiode | Task Hame ~ Duration = Start - Finish « Predecessors w  Cost e b e S s e s i E R e s el i e e

1 - Cutting to Formation 30 days tion Fri 20/11/03 $150,000.00
Level 12/10/08

Filling to Formation 30 days ron Fri 1/1/10 1 $6,902,372.59
Level 23/11/09

"
A

el - Bridge Foundationand 365 days Mon 4/1/10  Fri 27/5/11 2 $296,668,169.90
Fiers
4 - Bridge Bearing Pad 20 days Kon 3075711 Fri 24/6/11 3 $150,000.00
% s - Beam Girder and Deck &0 days Mon 27/6/11 Fri 16/8/11 4 £7,123,047.64
= 5 - Bridge Sidawalk &0 days Mon 18/9/11 Fri 8/12/11 5 £2,524,082.84
= 7 - Bridge Guardrail 45 days hMon 12712411 Fri 10/2/12 3 $2,534,083.84
% 8 L Road Shoulder 45 days Mon 4/1/10  Fri 5/3/10 > $500,000.00
9 - Road Construction 30 days Won 13/2/12 Fri 23/3/12 7,8 $2,925,972.96
10 - Road Marking 7 days Mon 26/3/12 Tue 3/4/12 3 $118,391.97
11 - Bridge Sidewalk Street 30 days Wed 4/4/12 Tue 15/5/12 10 $738,792.16
Lamp
12 - Road Street Lamp 60 days wed 4/4/12  Tue 26/6/12 10 $238,792.16

Fig. 9 Scheduling and cost estimation done in MS Project

Before working with Navisworks, a model must be generated first using many kinds of BIM software. In the
real world, each design team member with produce a different 3D, 4D and 5D model. So, what Navisworks does is
take all the various designs and formats and combine them into one model. Therefore, it can be viewed, navigated,
measured, and analysed in one environment. That is why Navisworks is very critical in clash detection, as shown
in Fig. 10.

T e v %

Taks | Souries | Configure | Simulate:

| G rase g.,ll..- 3| | e = B

Fig. 10 3D, 4D and 5D model combination in Navisworks

3.4 Discussion

BIM, which consists mainly of a 3D model of the project, enables project simulation that contains all essential
information during the planning, design, construction, and operation phases. The 3D model objects in this study
are enhanced with cost and time information to construct 4D and 5D model simulations, as illustrated in the
preceding section.

Building Information Modelling (BIM) has emerged as a transformative approach in the construction industry,
offering numerous advantages that enhance project delivery and performance. Table 7 presents one of the key
benefits is the improvement of onsite collaboration and communication, as BIM facilitates real-time information
sharing among stakeholders, ensuring better coordination and reduced errors. Its ability to provide visualisation
during preconstruction stages enables stakeholders to understand design intent and foresee potential issues.
Furthermore, BIM supports model-based cost estimation, which enhances budgeting accuracy and financial
planning. The integration of clash detection tools helps identify conflicts before construction begins, thus
mitigating risks, reducing rework, and ultimately lowering project costs. Additionally, BIM contributes to safer
construction sites by identifying hazards during planning. However, despite these advantages, several
disadvantages hinder widespread adoption. Legal and technical challenges, such as issues with data ownership
and interoperability, can complicate implementation. Resistance to change remains a significant barrier,
particularly among professionals accustomed to traditional methods. High initial costs, including software,
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hardware, and training, may deter smaller firms. Moreover, a general lack of knowledge and expertise in BIM
usage can compromise its effectiveness. Finally, the complexity of BIM software and the need for standardisation
across platforms create further obstacles. Overall, while BIM offers substantial benefits, addressing its challenges
is essential for successful integration.

The findings summarised in Fig. 11 illustrate the current landscape and practical challenges of Building
Information Modelling (BIM) implementation within the highway and bridge construction industry. Firstly, the
research highlights a significant gap in awareness, as only 50% of respondents are familiar with BIM, with most
relying heavily on conventional software like AutoCAD. This limited adoption rate underscores the necessity for
targeted industry-wide standardisation and systematic training to bridge knowledge gaps and enhance
interoperability across different disciplines. Furthermore, the study successfully demonstrates the feasibility of
producing BIM 4D (scheduling) and 5D (cost estimation) models using tools such as Navisworks Manage,
showcasing tangible benefits like improved coordination and clash detection. However, it also points out notable
challenges, particularly the high initial cost of BIM implementation, which may deter smaller firms. The
recommended utilisation strategies, including encouraging companies to establish small BIM departments and
ensuring staff are adequately trained, aim to mitigate these barriers and promote wider adoption. These strategies
emphasise that true value from BIM is realised when supported by comprehensive organisational commitment
and standardised processes. Ultimately, this study not only maps the current state of BIM application but also
provides actionable steps to advance its integration in complex infrastructure projects.

Table 7 Advantages and disadvantages of BIM

Advantages Disadvantages
e Improvingonsite collaboration and communication e Legal challenges
e Model-Based Cost Estimation e Technical challenges
e Visualise Projects in Preconstruction e Resistance to change
o Better Coordination and Clash Detection ¢ High initial cost of implementation
e Mitigate Risk and Reduce Cost e Lack of knowledge
o Better Safety on Construction Sites e BIM software complexity and standardisation
Outcomes Obijective Utilization Strategies
g R 'd 1 ( ]
Overall only 50% of the respondent are aware To identifv th Ob]ett:llwe |1 ¢ ¢ i o
with BIM implementation and majorities of 4= BC:I\I/I 'en Ily - c{:u{r.ren. er:{eho awarzn;»;s o 1.Indusiry-wide Stanc.lardlzatlon
them utilize Autocad Software Implementation in I.g way and briage Although the software is a way of
construction implementing BIM applications, the
\ J best outcomes are obtained when
- ~ - cross-disciplinary standards and
latforms are atible.
Objective 2 Sl e
Simulation using Naviswork Manage are able — To produce a BIM 4D and 5D model based o 2. BIM Traini
to be produced on the highway and bridge construction " ; Ny )
project Encourage small and medium-
L ) sized companies to establish a BIM
unit or department (requiring only
( ] N [ ) 1-2 employees), educate the BIM
. At:!Vaqtages. . Objective 3 personnel in charge of training
Givegihettersoardinalionzand elash deteetion — To recognise the benefits and challenges of | | inside the companies, and report
Disadvantages: |mﬁ!e|r'1nentat|0;1 ;)f-dBIM approaches in on the training results.
High initial cost of implementation TR QT AR GO
\ J

Fig. 11 Summary of study objective, outcomes and utilisation strategies

4. Conclusion and Future Work

BIM technology and tools are still evolving quickly. BIM implementation necessitates the urgent development of
reliable tools for information exchange between various software tools while enabling effective and direct
coordination and monitoring processes between project participants and team members employed for the project
from different companies and using multiple software sets. For BIM deployment to be more acceptable, the
acceptable degree of interoperability and standardisation of the work procedures must be presented to project
participants and team members. AEC firms must invest in software, hardware, training, and other prerequisites
for BIM adoption. BIM involves process investments, such as internal collaborative BIM procedures and business
investments for future BIM capabilities [9]. The study achieved its objectives by assessing awareness levels,
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creating BIM 4D and 5D models, and identifying implementation challenges in highway and bridge construction.
Through surveys and analysis, it pinpointed knowledge gaps among practitioners. Utilising software tools such as
Infraworks 360 and MS Project, it developed comprehensive models, improving visualisation and cost estimation.
Despite challenges like equipment requirements, the study highlights BIM's potential to enhance project
management efficiency in this sector. Some restrictions apply to this study since this study is only conducted by
questionnaire and 3D/4D/5D modelling. The recommendation is to interview the construction industry's
engineering practitioners and produce a 6D (Sustainability) and 7D (Facility Management) model to expound
more on the findings.
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