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ABSTRACT

In the implementation of construction work, there are still many problems, namely schedule mismatches,
delays, and cost calculations that are sometimes inaccurate because they still use conventional methods. In
the Al-Multazam Islamic Boarding School Building Construction project, Kuningan still uses traditional
methods, where this method has the potential for human error because in making calculations it can be wrong
to enter data which will ultimately change the calculation results to be greater. This research aims to show
that the BIM method is very important to be applied in construction projects to streamline work productivity
in building construction projects. In this case, there are differences in the results of the calculation of Quantity
Take Off on the project, the difference in the results of the analysis shows that there is a difference between
the existing volume and the volume of the Quantity Take Off results using the BIM concept, Foot plate
foundation work has an average difference of 6.67%, Tie Beam has a difference of 7.62%, Beams have a
difference of 5.30%, Columns have a difference of 8.26%, and Floor Plates have an average difference of 2.51%.
This research has implications for the application of BIM to enable a more structured, efficient, and accurate
planning and implementation process, thereby reducing the potential for errors caused by human factors. In
addition, the use of BIM can also increase efficiency in overall project management, including in schedule
monitoring, cost estimation, and resource management, which in turn can increase work productivity on
building construction projects.
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INTRODUCTION

In Indonesia the development of the construction sector in the era of globalization is
developing very rapidly, it has a positive impact because the construction industry is a very important
part and one of the aspects that can encourage the progress of a country (Utari & Pradana, 2023).
Inthe field of the construction industry around the world, the use of information and communication
technology in digital formats has often been found. The application of digital technology, especially
Building Information Modelling (BIM), has had a significant impact on accelerating infrastructure
development by increasing its efficiency and productivity (Hermawan; et al., 2021). BIM is a concept
based on technology and methodology, used to plan and execute construction projects by utilizing
information related to all aspects of building construction, BIM enables comprehensive data
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integrity, simulation analysis, and complete information management to improve efficiency and
quality in construction (Rodrigues et al., 2022).

Building Information Modeling (BIM) Also covering all the physical and functional aspects of a
building, this model includes not only the geometry of the building, but also related information such
as materials, dimensions, and building specifications (Machado & Vilela, 2020). BIM can improve
project efficiency but is hampered by high initial investment costs, inadequate human resources, low
demand, and inadequate technology development, in the application of BIM can save construction
project material procurement costs by as much as 20% (Yuvita & Budiwirawan, 2022). By using BIM
7 dimensions characterize the full functionality of the BIM system (Ershadi et al., 2021) where:

BIM 1D (Documentation): The first foundation of BIM is to document all the requirements related
to the life cycle of a construction project. This documentation clarifies the production process and
shares important information during the trial period of infrastructure construction projects.

BIM 2D (Computer-Aided Design): Planning is mainly done in two dimensions, connecting
constraints and objectives to project specifications. BIM 2D as the earliest form of construction
modeling, allows basic planning activities to be carried out faster and in a simpler format.

BIM 3D (Visualization): Design and planning in a three-dimensional environment improve process
clarity and rigor. This requires the integration and visualization of graphical and non-graphic
information, from spatial and isometric relationships to quantity estimation. Potential physical
collisions between various construction components can be simulated, allowing designers to
improve the quality of results.

BIM 4D (Schedule): It is the unification of schedules into the 3D model of the facility allowing error
detection in the time and sequence of activities, the progress of scheduled activities is simulated
using BIM analysis tools so that the activity network can be optimized and improved. Sequential
development of installation, excavation, and other construction activities, as well as delays such as
drying time, are displayed during this process to ensure constructively and consistency of schedules.
BIM 5D (Cost): This BIM dimension integrates cost estimation into 4D BIM to enable integrated cost
planning and project budgeting. Budgeting software, scheduling software, and BIM 3D models
operate smoothly, allowing estimators to analyze capital and operational costs during the
construction phase. 5D BIM elements must be able to extract and visualize accurate cost
information, which can be shared among estimators, owners, investors, and contractors.

BIM 6D (Energy Performance): BIM 6D optimizes energy consumption and reduces the long-term
costs associated with facilities, as well as improving their performance. This BIM dimension
significantly contributes to sustainability goals and creates green infrastructure through energy
efficiency in the infrastructure construction sector.

BIM 7D (Facility Lifecycle): The literature does not provide a firm boundary between 6D and 7D.
Further explanation of related tools shows that BIM 7D includes more complete information on the
lifecycle required to achieve energy efficiency and sustainability throughout the project lifecycle. The
information includes asset attributes, details of operation and maintenance during the project
commissioning period, facility specifications, installation and warranty details, maintenance
schedules, manuals, and equipment configurations required for optimal performance.

This BIM method has a more sophisticated system, which can integrate important aspects of
project implementation such as Clash Detection, Lean construction, and automation. Analysis Clash
Detection is a fundamental aspect of the BIM process, it can allow for pre-production assessments
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in design models or on-site settings (Yonder & Cavka, 2024). Clash Detection is an important problem
in the development of Building Information Modeling, which is related to the detection of problems
and clashes in the elements in the image (Abdalhameed & Naimi, 2023). Lean construction is a
reduction-focused management approach to Waste and meets customer needs in construction
projects (Michalski et al., 2021). Lean construction aims to improve the efficiency and effectiveness
of construction projects by reducing waste and maximizing value for customers (Moradi &
Sormunen, 2023). In this case, it is necessary to use a supporting concept, namely by using Building
Information Modeling (BIM) as a trusted means to achieve Waste which is minimal in the work of a
construction project (Akanbi et al., 2019). Project Management is a complex process that involves
managing human resources, time, cost, and risk to achieve construction project objectives efficiently
and effectively (Mesaros et al., 2022). These construction projects encompass a project development
process of great size and complexity, which is based on the use of technology to manage information,
plan resources, and coordinate various aspects of the project. Efficient information processes and
good integrity between the various parties involved are essential in maintaining the smooth and
successful running of construction projects (Sampaio, 2021).

In the implementation in the field, there are still many problems that can be obtained,
including schedule inconsistencies, delays, to cost calculations that are sometimes inaccurate
because they still use conventional methods, this method has the potential for human error because
in calculating it can be incorrect to enter data which will eventually change the results of the
calculation to be greater, the impact obtained on the project will eventually incur costs larger.

Therefore, this study aims to show that this BIM method is critical to be applied in construction
projects to effectively work productivity in the Al-Multazam Islamic Boarding School Building
Construction Project located in Maniskidul, Jalaksana District, Kuningan Regency, West Java.
Meanwhile, in work productivity, one of the aspects includes structural work. In this study, the
author only analyzes the effectiveness of construction in Structural Work, Structural Work is the
work of building frames that are on top of the foundation work and the foundation itself with the
form of components in the form of foundations, sloofs, columns, beams, beam joints, and floor
plates, walls, and stairs (Riztria Adinda et al., 2021). Thus, the benefits of this research are expected
to provide a deeper understanding of the application of BIM in improving the effectiveness and
efficiency of structural work in construction projects, especially in the context of the Al-Multazam
Islamic Boarding School Building Development.

METHOD

The Quantitative Method was considered scientific because it adhere to scientific principles
such as concrete, objective, measurable, rational, and systematic. In addition, discovery methods
also allow for the discovery and development of new sciences (Sembiring et al., 2023). This research
began by conducting a literature study on the title of the research. This was done to gain a deep
understanding of the research topic and a strong theoretical foundation. Next, a search for a
research project was carried out. The research conducted at Al-Multazam Islamic Boarding School
Building Project. There were two types of quantitative research methods in data collection, including
primary data in the form of working drawings and structural BOQ and then collected. This data was
used to verify and validate the developed model. In addition, secondary data in the form of books
and journals related to modeling steps Software Revit was used as a guide in the modeling process.
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In this study, the author used applications related to Building Information Modelling (BIM) namely
to analyze the efficiency of BIM use in increasing work productivity. Platform BIM which was used in
making the Building Design model is Revit Autodesk Software. Revit Autodesk is a 3D model
information program that can be used for project management and also provides a facility for
sketching, which allows an architectural object to be analyzed from all angles, levels, and views as a
form of information presentation from the same database, working in the view of the underlying
building model image (Yaquini Ticllacuri et al., 2023).

Revit Autodesk is a software-based Building Information Modeling (BIM) 3D used for
architectural, structural, mechanical, electrical, and plumbing (MEP) design. Moreover, Revit
Autodesk has the advantage of being able to estimate costs by including the material price for each
component made in the modeling (Husnul Khatimi, Muhammad Reza Fardian, 2021).

In this study, the author conducted a case study on the construction project of the Al-
Multazam Islamic Boarding School Building located in Maniskidul Village, Jalaksana District, Kuningan
Regency, West Java. This location was chosen because there will be development as our reference
in collecting data and research materials.

Figure 1. Research Location

This case study used a comparison between BIM Methods and conventional methods. The
planning method began by collecting and studying literature related to construction management
and related to BIM. Furthermore, field data was collected to be used as data in objects. The data
that has been collected can be analyzed with the steps shown in Figure 2.
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Figure 2. Flowchart
The volume calculation can be calculated precisely according to the plan drawings made. In
the calculation of each volume of work, the following formula is obtained:

Volume Formula:

V=pxlIxt
Information:
Vv =Volume (m3)
p = Length (m)
I = Width (m)
t = Height (m)

Concrete Cost Formula:
Total Cost = Volume m3 x Concrete Price/m3
Completing a 3D building information model was an important first step to improving the
quality of a construction project. This allows for better coordination between site planning, sequence
of activities, site organization, and site management, as well as clash detection tests with other

professional work (Lee et al., 2020).

RESULTS AND DISCUSSION
Data Input into Autodesk Revit Software
BIM planning starts with making structural modeling of buildings.
1. The process of stages of entering structural component specifications in 3D modeling using
Autodesk Revit Software where there are steps in the process, including:
a. Opening structural template and setting project structural and common units
In the default view select project structural template. Then, select the manage toolbar on the
taskbar above then select project units, the first is to change the units in the common
discipline to metric because this discipline has a general effect on the modeling work later,
after that change the discipline to structural to manage the units structural that will be used

according to the needs.
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Figure 3. Autodesk Revit Home View Figure 4. Display of Project Unit Settings

b. Integrate project architecture into structural templates
To incorporate architectural projects into structural templates. Select Insert on the taskbar,
then click Command Link and select Revit Link. Because it is in a block format, Structural
Templates are only focused on creating structural blocks and columns.

Figure 5. Autodesk Revit Home View Figure 6. Integration Results Display

c. Input of footplate foundation structure into modeling
Select the taskbar structure, then select insolated, and then arrange it according to the
planned design. In the ironing section, click the footplate section select the rebar then model
the design that has been planned. Input the sloof structure by selecting the taskbar structure
then selecting the beam and beam shape according to the sloof, then arranging it according

to the planned design.

N\

Figure 7. View of Entering the Foot Plate Figure 8. Foot Plate Foundation Ironing
Foundation Structure into Modelling Display
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Figure 9. Viewing Input Sloo.mc Structure into Modelling

d. Input column and beam structures into modeling

Select the taskbar structure then select Column and Beam and arrange it according to the
design that has been planned. In the ironing section, click on columns and beams and then
select Rebar to adjust the planned model.

wrow .
M it s’ o t_dnd o, G it G s, S0 S '’ it

Figure 10. Column Structure Ironing Display Figure 11. Beam Structure Ironing Display

e. Input of floor plate structures into modeling
Select the taskbar structure then select the structural floor, select the pick line click on the
side where the floor plate will be installed after finishing select trim connect each side select
finish edit mode, then arrange according to the planned design. On the ironing model as
planned click on the floor plate section and select Rebar.

Figure 12. Structural Ironing Display Floor Figure 13. Structural Component Result
Plate Display
f. Results of structural components and 3D view
To ensure optimal validation and accuracy, modeling has been done in stages along with
detailed engineering design case studies of the projects used. Display of the results of the
visualization of steel and structural components in 3D as shown in the image
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Figure 15. 3D View Results Display

Display
2. Quantity Take-Off Structural Components
To analyze the quantity take-off of structural work using Revit, the steps are as follows:
first, select the schedules quantities option on the report’s taskbar located in the analyze
command. After that, set the schedule quantities as needed. Next, on the filter list, select the
structure, and on the category, select the multi-category to create the multi-category schedule.

5 New Scttate x
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Figure 16. New Schedule Display

After selecting a structure such as structural columns and structural floor plates on the
filter list, select the multi-category to create a multi-category schedule. Next, specify the pa fields
that will be displayed as the final information report from Autodesk Revit Software.
Manufacturer, type, length, type comments, descriptions, and cost are the fields that need to be
displayed.

Figure 17. Fields View
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Then, rename the fields according to the formatting schedule properties. The results of
each field that has been qualified to be displayed in the quantity take-off report using Autodesk
Revit software, with the overall total value on the volume fields in each job description.

Structral Framng Schedole

<Floor Quantities by Assembly>

| Floor Assembly Volume Leval

GROUND FLOOR
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Figure 18. Quantity Take-Off Beam Figure 19. Floor Plate Take-Off Quantity Display
Display

The quantity take-off obtained in Autodesk Revit is then integrated into Ms. Excel for the

analysis of the estimated quantity take-off of structural work materials for the presentation of

the final result which can be compared with the conventional quantity take-off of structural work

materials from the project cost budget plan. So, the final result will be obtained from the

difference between the comparison of BIM methods and conventional methods in the calculation

of volume and cost budget.
Comparative Analysis of BIM and Conventional Methods
Results of Quantity Difference Take Off Structural Work Volume
A comparative analysis of the volume of structural work between the volume generated by
Autodesk Revit Software and the volume measured in the project shows significant differences. The
total recapitulation of the difference in material take-off quantity for structural work calculated using
the conventional method can be seen in the Ms. Excel view provided.

Table 1. Comparison of Pile Cap Foundation Volume Difference
Between Autodesk Revit and Conventional Software

No Job Description Unit Volume Project Difference
Multi Split Level Structural Work Software Volume (M3)
A CAP Pile Foundation Work
1 PC 1 (400mm x 800mm, t = 350mm) M3 8,88 10,63 1,75
2 PC 2 (500mm x 1000mm, t = 350mm) M3 36,52 37,33 0,81
3 PC 3 (800mm x 1600mm, t = 350mm) M3 1,48 2,27 0,97
Total 46,88 50,23 3,35

In the results of the comparison of pile cap foundation work, it can be seen that the difference
between the volume of Autodesk Revit Software usage and the project volume tends to be more
efficient in the use of BIM methods. In each pile cap foundation work, the volume obtained by the
BIM method is lower than that of the conventional method. Until the results of the difference in pile
cap foundation work were obtained 3.35 m3.
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Table 2. Comparison of Tie Beam & Sloof Volume Difference
Between Autodesk Revit and Conventional Software

Job Description 3 . Difference

No L Unit Volume Software Project Volume

Multi Split Level Structural Work (M3)
B TIE BEAM & SLOOF Work

1 TB 1 (150 x 200 mm) M3 0,84 1,08 0,24
2 TB 2 (150 x 250 mm) M3 1,28 1,56 0,28
3 TB 3 (150 x 300 mm) M3 1,53 1,57 0,04
4 TB 4 (200 x 350 mm) M3 5,15 5,36 0,21
5 TB 5 (250 x 500 mm) M3 3,95 4,75 0,80
6 TB 6 (300 x 600 mm) M3 3,56 3,60 0,04
7 TB 7 (350 x 700 mm) M3 6,11 6,35 0,24
Total 22,42 24,27 1,85

In the results of the comparison of tie beam and aloof work volumes, it can be seen that the

difference between the volume of Autodesk Revit Software usage and the project volume tends to

be more efficient in the use of BIM methods. In each BIM method work, the volume obtained is

lower than that of conventional methods. The result of the difference in the tie beam and sloof cap

work was obtained at 1.85 m3.

Table 3. Comparison of Column Volume Difference

Between Autodesk Revit and Conventional Software

No . J,Ob Description Unit Volume Software Project Volume Difference
Multi Split Level Structural Work (M3)
C 1st Lt. Structure Column Work
1 K1 (300 x 300 mm) M3 3,30 3,44 0,14
2. K2 (350 x 350 mm) M3 7,48 7,30 -0,18
3. K3 (400 x 400 mm) M3 7,98 8,12 0,14
4 K4 (450 x 450 mm) M3 13,87 13,95 0,08
5 K5 (700 x 700 mm) M3 3,70 3,75 0,05
6 K (150 x 150 mm) M3 1,65 1,75 0,1
Total 37,98 38,31 0,33
2nd Lt. Structure Column Work
1. K1 (300 x 300 mm) M3 1,98 2,00 0,02
2. K2 (350 x 350 mm) M3 7,48 7,81 0,33
3. K3 (400 x 400 mm) M3 8,70 8,6 -0,1
4. K4 (450 x 450 mm) M3 12,41 12,12 -0,29
5. K5 (700 x 700 mm) M3 3,70 3,82 0,12
6. K (150 x 150 mm) M3 1,65 1,75 0,10
Total 35,92 36,10 0,18
3rd Floor Structure Column Work
1. K1 (300 x 300 mm) M3 1,98 2,00 0,02
2. K2 (350 x 350 mm) M3 7,92 7,40 -0,52
3. K3 (400 x 400 mm) M3 8,70 9,13 0,43
4. K4 (450 x 450 mm) M3 13,14 13,24 0,10
5. K5 (700 x 700 mm) M3 3,70 3,82 0,12
6. K (150 x 150 mm) M3 1,65 1,75 0,10
Total 37,09 37,34 0,25
4th Floor Structure Column Work
1. K1 (300 x 300 mm) M3 6,60 6,67 0,07
2. K2 (350 x 350 mm) M3 4,30 3,65 -0,65
3. K3 (400 x 400 mm) M3 6,38 6,84 0,48
4. K4 (450 x 450 mm) M3 8,76 8,84 0,08
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No ] J,Ob Description Unit Volume Software Project Volume Difference
Multi Split Level Structural Work (M3)
5. KP M3 1,65 1,80 0,15
Total 27,69 27,80 0,11
4th Floor Structure Column Work
1. K1 (300 x 300 mm) M3 4,16 5,26 1,10
2. K4 (450 x 450 mm) M3 1,16 3,44 2,28

In the results of the comparison of column work volume, it can be seen that the difference
between the volume of Autodesk Revit Software usage and the project volume tends to be more
efficient in the use of BIM methods. In each BIM method work, the volume obtained is lower than
that of conventional methods. The results of the total difference in column work were obtained 0.33
m3 in the first-floor structure, 0.18 m3 difference in the second-floor structure, 0.25 m3 difference
in the third-floor structure, 0.11 m3 difference in the fourth-floor structure, and 3.38 m3 difference
in the dak floor structure.

Table 4. Comparison of Beam Volume Difference Between
Autodesk Revit and Conventional Software

Job Description

- . Volume Project Difference
No Multi Split Level Structural Work Unit Software Volume (M3)
D 1st Lt Structure Beam Work
1 RB1 (150 x 20 M3 0,95 1,04 0,09
0 mm)
2 RB2 (150 x 250 mm) M3 1,15 1,39 0,24
Total 2,10 2,43 0,33
2nd Floor Structure Beam Work M3
1 B1 (150 x 200 mm) M3 1,14 1,08 -0,06
2 B2 (150 x 250 mm) M3 1,27 1,34 0,07
3 B3 (150 x 300 mm) M3 1,78 1,50 -0,28
4 B4 (200 x 350 mm) M3 5,19 5,26 0,07
5 B5 (250 x 500 mm) M3 2,96 3,13 0,17
6 BAS5 (250 x 500 mm) M3 1,72 1,75 0,03
7 B6 (300 x 600 mm) M3 3,59 3,62 0,03
8 B7 (350 x 700 mm) M3 6,11 6,27 0,16
Total 23,76 23,95 0,19
3rd Floor Structure Beam Work M3
1 B1 (150 x 200 r mm) M3 0,62 1,14 0,52
2 B2 (150 x 250 mm) M3 1,23 1,40 0,17
3 B3 (150 x 300 mm) M3 1,72 1,55 -0,17
4 B4 (200 x 350 mm) M3 5,12 5,31 0,19
5 B5 (250 x 500 mm) M3 2,24 2,42 0,18
6 BA5 (250 x 500 mm) M3 1,72 1,75 0,03
7 B6 (300 x 600 mm) M3 3,59 3,67 0,08
8 B7 (350 x 700 mm) M3 6,11 6,27 0,16
Total 22,35 23,51 1,16
4th Floor Structure Beam Work M3
1 B1 (150 x 200 mm) M3 0,62 1,19 0,57
2 B2 (150 x 250 mm) M3 1,20 1,12 -0,08
3 B3 (150 x 300 mm) M3 1,78 1,84 0,06
4 B4 (200 x 350 mm) M3 5,15 4,48 -0,67
5 B5 (250 x 500 mm) M3 2,28 2,37 0,09
6 BA5 (250 x 500 mm) M3 1,77 1,81 0,04
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Job Description

- . Volume Project Difference
No Multi Split Level Structural Work Unit Software Volume (M3)
7 B6 (300 x 600 mm) M3 3,64 3,79 0,15
8 B7 (350 x 700 mm) M3 6,11 6,27 0,16
Total 22,55 22,87 0,32
DAK Lt Structure Beam Work M3

1 B2 (150 x 250 mm) M3 1,15 1,43 0,28
2 B3 (150 x 300 mm) M3 1,80 3,83 2,03
3 B4 (200 x 350 mm) M3 5,29 3,64 -1,65
4 B5 (250 x 500 mm) M3 2,31 2,75 0,44
5 B7 (350 x 700 mm) M3 6,39 6,33 -0,06
Total 16,94 17,98 1,04

In the results of the comparison of beam work volume, it can be seen that the difference
between the volume of use of Autodesk Revit Software and the volume of the project tends to be
more efficient in the use of the BIM method. In each BIM method work, the volume obtained is lower
than that of conventional methods. The results of the total difference in beam work were obtained
0.33 m3 on the first-floor structure, 0.19 m3 on the second-floor structure, 1.16 m3 on the third-
floor structure, 0.32 m3 on the fourth-floor structure and 1.04 m3 on the dak floor structure.

Table 5. Comparison of Floor Plate Volume Difference
Between Autodesk Revit and Conventional Software

Job Description . ] Difference
No Multi Split Level Structural Work Unit Volume Software  Project Volume (M3)
E Floor Plate Work
1. Betok floor plate 120mm thick M3 55,20 56,62 1,42

In the results of the comparison of floor plate work volume, it can be seen that the difference
in the volume of use of Autodesk Revit Software and the volume of projects tends to be more
efficient in the use of BIM methods. In each BIM method work, the volume obtained is lower than
that of conventional methods. Until the results of the total difference in floor plate work were
obtained 1.42 m3.

Overall Outcome of Structural Work

Several factors cause human error; therefore, a comparison is needed between the results of
using Autodesk Revit Software and project documents (conventional methods). The project
document compiles an estimate of the total quantity of material take-off based on the 2-dimensional
DED, while in the analysis process using Autodesk Revit Software, the reference used is 3-
dimensional modeling that has been remodeled based on the 2-dimensional DED. In the results, an
estimated cost is included to generate a bill of quantity to find out the difference between each work
using the Autodesk Revit BIM method and the conventional method. Thus, the difference is obtained
in table 6.

Table 6. Difference Bill Off Quantity of Structural Work Materials

Job Description . Unit Price Total Differe  Percentage
: e . Volume Project . i

Multi Split Level Unit Software Volume Wages Material Software Project nce Difference
Structural Work (A) (B) ) (M3) (%)

CAP Pile Foundation 430.79 1.333.90 82.729.144, 88.640.890,

Work M3 4,88 50,23 5,75 4,44 91 54 3,35 6,67

. 430.79 1.333.90 39.564.578,
Tie Beam & Sloof Work M3 22,42 24,27 5,75 4,44 2 42.829.273 1,85 7,62
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Job Description . Unit Price Total Differe  Percentage
No Multi Split Level Unit s\:;:uwr;‘fe 5;7::2 Wages Material Software Proi nce Difference
Structural Work (A) (B) Ject (M3) (%)
3 éztlumr:_t\)vorkStructure M3 37,98 38,31 4:?729 1.3:12,’):;90 67.022?;313, 67.6(;2.664, 0,33 8,26
4 éz?uan\t,;lorkStructure M3 3592 36,1 4:)7;9 1.12’%:)‘.190 63.38882.030, 63.7(;2.676, 0,18
5 z;‘?umi']ovc\’/;rks"”a”re M3 37,09 37,34 42?7';9 1":’5“:’490 65.452.730 65'8%39'905’ 0,25
6 é::umFrllovc\)/rorkStructure M3 27.69 278 4:?729 1.3:12,’):;90 48.8622.548, 49.0522.665, 0,11
7 gztg:}uciﬁ/zk of Lt. M3 5,32 8,70 4:)7;9 1._1?1.190 9.388i205,0 15.35;325.891, 338
3 éls(t’Ck I\:/Ivo(:)rli( Structure M3 2,10 243 4:?729 1.3:12,’):;90 3.705(.)870,4 4.2886221,4 0,33 5,30
9 ércik 5\|Icc>)crvlr; Structure M3 23,76 23,95 4;07;9 1.1?;190 41.92551.276, 42.2651;.569, 0,19
10 ;:’;:ICk &%orrk Structure M3 2235 2351 4';‘,07;9 1.1?2[.190 39.44;:;.049, 41.4i€;.101, 1,16
1 ;Tzck f/:/OOC;L Structure M3 22,55 22,87 4;5)7;9 1.?;:[’)‘_:190 39.75;1;.989, 40.3285.693, 0,32
12 \I.Atl.olisk Structure Block M3 16,94 17,98 4';‘,07;9 1.1?2[.190 29.8924;.021, 31.722.309, 104
13 Floor Plate Work M3 55,20 45,62 42?7;9 1'1?43490 97'41:;450' 99'9:;76'324' 1,42 2,51
Total 301 313,49 628;::'20 653%,1:23'18 13,91

For pile cap foundation work, there is an average percentage difference of 6.67%, while for tie
beam & solo work, there is an average percentage difference of 7.62%. Furthermore, column work
shows an average percentage difference of 8.26%, then beam work has an average percentage
difference of 5.30%, and floor plate work has an average percentage difference of 2.51%.

Comparison of yield volumes quantity take-off until it is made Bill of quantity shows that there
is a difference. Volume calculations in project documents tend to be larger than volume calculations
generated by software. The use of BIM-based automatic calculation methods is a solution that can
help in compiling cost estimates more efficiently (Husin et al., 2019).

CONCLUSION

The conclusion in this study shows the importance of applying the Building Information
Modeling (BIM) method in construction projects to increase work productivity, especially in
structural work. The process of determining the Bill of Quantity begins with creating a building
structure in Autodesk Revit Software. After the structural model is created, the quantities obtained
from Autodesk Revit are then integrated into Microsoft Excel. The findings show that the BIM
method significantly improves the accuracy of the structural work, as evidenced by the percentage
differences observed in various components: Pile Foundations (6.67%), Tie Beams (7.62%), Beams
(5.30%), Columns (8.26%), and Floor Slabs (2.51%). The case study results underscore that the
application of BIM can reduce field errors, lower project costs, and improve communication and
integration among stakeholders. Thus, it can be concluded that BIM should be applied to all
construction projects, both mid-range and high-end, with the flexibility to be used up to 7D or as
needed up to 5D, depending on the specific needs of each project.

Journal of World Science - Vol 3 (8) August 2024 - (967-981) 979



Ahmad Syarif Hidayat, Faizal Adi Wibowo, Wahyu Nur Fadilah, Ohan Farhan
Analysis of the Effectiveness of Using Autodesk Revit Applications in Increasing Work Productivity: a Case Study
of the Construction of the Al-Multazam Islamic Boarding School Building, Kuningan

REFERENCES

Abdalhameed, B. F., & Naimi, S. (2023). Based BIM techniques to clash detection for construction
projects. Periodicals of Engineering and Natural Sciences, 11(1), 239-245.
https://doi.org/10.21533/pen.v11i1.3461

Akanbi, O. A., Oyedolapo, O., & Steven, G. J. (2019). Lean Principles in Construction. In Sustainable
Construction Technologies: Life-Cycle Assessment. Elsevier Inc. https://doi.org/10.1016/B978-
0-12-811749-1.00010-9

Ershadi, M., Davis, P., Jefferies, M., & Mojtahedi, M. (2021). Implementation of Building Information
Modelling in infrastructure construction projects: a study of dimensions and strategies.
International Journal of Information Systems and Project Management, 9(4), 43-59.
https://doi.org/10.12821/ijispm090403

Hermawan;, Jose, G. P. G., Hendrayoga, A. E., Tjokrohadi, A., Nugroho, B. A., Dewata, C. A. C., Jebatu,
E. M., Amelina, E. P., & Yulianto, M. S. (2021). THE CONSTRUCTION INDUSTRY RECOVER,
REBUILD & RENEW IN THE PANDEMIC ERA. Analytical Biochemistry, viii—312.

Husin, A. E., Meidiyanto, H., Setyawan, T. L., Detty, B., Kelvin, M., & Husin, E. (2019). Key Success
Factors Of Line Of Balance (LOB) And M-PERT Integration On The Development Of Wastewater
Treatment Plant. International Journal of Engineering and Advanced Technology, 8(6), 986—
990. https://doi.org/10.35940/ijeat.f8265.088619

Husnul Khatimi, Muhammad Reza Fardian, Y. S. (2021). Effectiveness of Applying Bim Based Cost
Estimation in. ASTONJADRO: Jurnal Rekayasa Sipil, 10(1), 109—-116.

Lee, M. L., Cheah, W. T., Lau, S. H,, Lee, X. S., Abdullahi, A. M., & Wong, S. Y. (2020). Evaluation of
practicality of virtual design and construction (VDC) with 5D building information modelling
(BIM) through a case study. IOP Conference Series: Materials Science and Engineering, 943(1).
https://doi.org/10.1088/1757-899X/943/1/012058

Machado, R. L., & Vilela, C. (2020). Conceptual framework for integrating bim and augmented reality
in construction management. Journal of Civil Engineering and Management, 26(1), 83-94.
https://doi.org/10.3846/jcem.2020.11803

Mesaros, P., Mandicak, T., & Behunova, A. (2022). Use of BIM technology and impact on productivity
in  construction project management. Wireless Networks, 28(2), 855-862.
https://doi.org/10.1007/s11276-020-02302-6

Michalski, A., Glodzinski, E., & Bode, K. (2021). Lean construction management techniques and BIM
technology - Systematic literature review. Procedia Computer Science, 196, 1036—1043.
https://doi.org/10.1016/j.procs.2021.12.107

Moradi, S., & Sormunen, P. (2023). Implementing Lean Construction: A Literature Study of Barriers,
Enablers, and Implications. Buildings, 13(2). https://doi.org/10.3390/buildings13020556

Riztria Adinda, N., Abdul Malik Ibrahim, S., Sipil, T., Tinggi Teknologi Mandala Bandung Abstrak, S., &
Kunci, K. (2021). Pengawasan Pekerjaan Struktur Pada Proyek Head Quarter Office Cv. Biensi
Fesyenindo-Bandung. Isu Teknologi Stt Mandala, 16(2), 30-34.

Rodrigues, F., Alves, A. D., & Matos, R. (2022). Construction Management Supported by BIM and a
Business Intelligence Tool. Energies, 15(9). https://doi.org/10.3390/en15093412

Sampaio, A. Z. (2021). Project management in office: BIM implementation. Procedia Computer
Science, 196, 840—847. https://doi.org/10.1016/j.procs.2021.12.083

Sembiring, tamaulina B., Irmawati, Sabir, M., & Tjahyadi, |. (2023). Buku Ajar metodologi penelitian
( teori dan praktil).

Utari, R. P., & Pradana, N. (2023). Implementasi Sistem Building Information Modeling (BIM) Untuk
Analisis Waktu dan Biaya (Studi Kasus Proyek Pembangunan Gedung Rumah Sakit Universitas
Islam  Malang). Jurnal Ilmiah  Universitas  Batanghari Jambi, 23(2), 1245.
https://doi.org/10.33087/jiubj.v23i2.3994

Yaquini Ticllacuri, De Osambela, J. E. S., & Pimentel, J. F. F. (2023). Application of Revit Software to

Journal of World Science - Vol 3 (8) August 2024 - (967-981) 930



Ahmad Syarif Hidayat, Faizal Adi Wibowo, Wahyu Nur Fadilah, Ohan Farhan
Analysis of the Effectiveness of Using Autodesk Revit Applications in Increasing Work Productivity: a Case Study
of the Construction of the Al-Multazam Islamic Boarding School Building, Kuningan

Improve Spatial Intelligence in Architecture Students in a Private University — Huancayo.
International  Journal  of  Professional Business Review, 8(10), e03882.
https://doi.org/10.26668/businessreview/2023.v8i10.3882

Yonder, V. M., & Cavka, H. B. (2024). a Case Study of Clash Detection for Early Design Phases in
Building Information Modelling. Livenarch+ Journal, 57-71.

Yuvita, R. L., & Budiwirawan, A. (2022). Analysis of the Advantages and Disadvantages of Using
Autodesk Revit for the Dean Building of the Faculty of Education, Universitas Negeri Semarang.
Jurnal Teknik Sipil Dan Perencanaan, 24(2), 91-98. https://doi.org/10.15294/jtsp.v24i2.36613

@ @ © 2024 by the authors. Submitted for possible open access publication under the terms and
@ conditions of the Creative Commons Attribution (CC BY SA) license

(https://creativecommons.org/licenses/by-sa/4.0/).

Journal of World Science - Vol 3 (8) August 2024 - (967-981) 981


https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

