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Abstract – The construction industry in Indonesia continues to experience rapid growth. However, there are still challenges 
in implementing Building Information Modeling (BIM) technology, particularly in the volume calculation of formwork 
activity. BIM for formwork activity is generally utilized to calculate the surface area of formwork. Moreover, cast-in-place 
concrete formwork has many components with different utilities; thus, it is difficult to manage.  Therefore, this study 
endeavors to expand BIM by employing BIM to automate the calculation of the formwork components. This research aims 
to utilize Autodesk Revit and Dynamo software to accelerate calculation time and enhance the accuracy of calculating the 
components of column formwork. The developed model is applied in the Hermina Pandanaran Hospital Building 2 Project 
as reliability validation of the model. The column formwork construction is modeled using Revit in 3D format, which is 
subsequently analyzed using the Dynamo script to automatically obtain the complete components of the column formwork 
activity, including the amount of each component. A comparison of manual calculations between those performed using 
Dynamo shows a 0% difference percentage, demonstrating the accuracy of Dynamo calculation. Based on the result, the 
utilization of Revit and Dynamo has proven to increase efficiency in formwork management. The findings of this research 
can provide insights into construction practitioners to leverage BIM technology in enhancing the efficiency and accuracy of 
column formwork components' volume calculations. 

Keywords: Building Information Modeling (BIM), Autodesk Revit, Dynamo, column formwork, volume calculation, 3D 
modeling, quantity automation. 

Introduction 
According to data from the Central Bureau of Statistics (BPS), in 2023, the construction industry will 

contribute approximately 10% to the national gross domestic product (GDP). This figure indicates a growing 
demand in the construction sector, leading to increased competition among construction firms to provide 
superior services. To enhance efficiency and accuracy in building design and construction, the adoption of 
Building Information Modeling (BIM) has become increasingly prevalent, facilitating the generation and 
optimization of building models (Berawi et al., 2024). 

Building Information Modeling (BIM) represents a significant technological advancement in construction 
planning, enabling a digital representation of projects that enhances collaboration among stakeholders (Wang et 
al., 2024). BIM is instrumental in accurately depicting designs and helping stakeholders comprehensively 
understand projects (Alzraiee, 2022). However, a lack of knowledge and system issues persist in BIM 
implementation (Khodabakhshian & Toosi, 2021). 

One of the most widely used BIM tools is Autodesk Revit, known for its error detection capabilities and its 
potential to reduce project completion times (Chen & Xue, 2023). For more complex tasks, Dynamo is utilized 
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for visual programming, which increases efficiency and accuracy (Du et al., 2024; Kim et al., 2023). Nevertheless, 
the technical skills required to use Dynamo present a barrier for new users (Weng et al., 2021). 

Volume calculations for tasks such as column formwork are crucial in construction planning. In this context, 
BIM can enhance planning efficiency and collaboration while simultaneously reducing project costs (Pham et al., 
2024). However, initial costs and user skill levels pose challenges in BIM adoption (Stieler & Menges, 2022). 
BIM has not been fully leveraged for volume calculations in construction work, including those for column 
formwork, which are still predominantly manually calculated. Therefore, this research aims to utilize BIM 
software to automatically and accurately determine the requirements for column formwork components. 

This study explores the application of BIM using Autodesk Revit and Dynamo in analyzing column formwork 
construction work, specifically within the Hermina Pandanaran Hospital Building 2 project. The research aims 
to improve accuracy and efficiency while providing new insights into BIM applications in the construction 
industry. Additionally, the study emphasizes enhancing productivity and sustainability in construction projects 
by integrating planning processes and technology. 

While previous research, such as that by Cepni et al. (2020), has demonstrated that BIM can assist in modeling 
and volume calculations for formwork tasks, it primarily focused on specific structural elements and did not 
comprehensively address the complete range of formwork components, including panels, clamps, and supports. 
This reveals a gap in understanding and applying BIM, which encompasses all aspects of column formwork. 

Thus, this study will investigate how BIM with Autodesk Revit and Dynamo can model and analyze volume 
calculations for column formwork, including its supporting components. The findings are expected to 
significantly improve efficiency and optimize construction project implementation through BIM technology. 
Furthermore, this research addresses common challenges in BIM adoption, such as high initial costs and a lack 
of technical skills. 

Materials and Methods 
The research was conducted at the construction project of Hermina Pandanaran Hospital Building 2, located 

at Jl. Pandanaran Kel No. 24, Pekunden, Semarang Tengah District, Semarang City, Central Java 50134. The 
boundaries of the surrounding environmental conditions are as follows: to the North is bordered by Jl. Inspeksi, 
to the South by Jl. Pandanaran, to the East by Menara Suara Merdeka, and to the West by the Louis Kienne 
Apartment and Hotel, as shown on the map in Figure 1 below. 

 
Figure 1. Location of study area 
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Table 1 below shows the software used during the research. This study used four software programs for 
modeling, analysis, exporting results, and opening drawings in .pdf format. 

Table 1. Software used in the research 
Software Function 

Foxit PDF Reader 12.1 Open the Shop Drawing image in .pdf file format. 
Autodesk Revit 2023 23.0.1.318 Create a 3D model of the column construction and fully 

develop the column formwork family. 
Dynamo Perform visual programming to calculate the volume of 

work and export the volume results to Excel. 
Microsoft Excel LTSC MSO (Version 2407 Build 
16.0.17830.20056) 64-bit  

Analyze the data from the Dynamo calculations. 

 The focus is on Building Information Modeling (BIM) technology, specifically Autodesk Revit and Dynamo, 
which enhances the accuracy and speed of volume calculations for column formwork. Revit allows for cost 
estimation and energy analysis while considering climate and location factors, and it can evaluate various 
materials used in the building (Veerendranet et al., 2024). The integration of Revit with Dynamo enables the 
automation of tasks such as design and project documentation (Kinamani et al., 2022). 

The 3D modeling of the column formwork and structure was achieved using Revit, with Dynamo facilitating 
the integration of column formwork modeling into the structural design and calculating volume requirements. 
The digital design processes enhance efficiency and accuracy in industrial building projects (Gan, 2022). 

Dynamo Script is a visual programming that works allegiant with Revit. As a powerful BIM software, Revit 
is the central hub for storing and managing all project data in the 3D model, including construction documents, 
schedules, and other crucial information. On the other hand, Dynamo allows Revit users to create scripts with a 
graphical appearance that makes them comfortable. Furthermore, the script from Dynamo could automate the 
user's tasks, employ Revit data, and augment Revit functionality. Based on this connection, Dynamo proceeds 
as a bridge that connects Revit's vast data with a moldable and intuitive scripting environment. 
Types and techniques of data collection 

Primary and secondary data were used in this research. Primary data was obtained from direct observations 
in the field, while secondary data was obtained from the construction project of Hermina Pandanaran Hospital 
Building 2, specifically from the contractor PT. Gelora Intan Reksa. This secondary data comes from Shop 
Drawings in .pdf format. The data used for 3D modeling and volume requirement analysis are as follows: 
Construction Plan for the Column on the 4th Floor. 

 
Figure 2. Construction design drawing of the floor column 

Figure 2 above shows the construction plan drawing of the 4th-floor columns for the Hermina Pandanaran 
Hospital Building 2 construction project. The drawing indicates that the construction consists of three columns: 
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K1, K2, and K3. Column K1 is the most commonly used, with 18 units, while there are only 3 units of column 
K2 and 2 units of Column K3. 
Details of the 4th Floor Column Construction 

Table 2 below presents detailed information regarding the dimensions of the columns used in the 4th-floor 
construction of the Hermina Pandanaran Hospital Building 2 project. From the data presented, it can be seen 
that there are three main types of columns: K1, K2, and K3, each with different sizes. 

Table 2. Types and dimensions of the 4th-floor columns 

Column Type Dimension (mm) 

K1 700 × 700 
K2 2 × 200/400 
K3 200 × 400 

 
Research stages 

 
Figure 3. Research flowchart 

Figure 3 presents a flowchart that illustrates the stages of the research. This diagram shows the sequence of 
activities, from the literature review to primary and secondary data collection to the 3D modeling process using 
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Autodesk Revit and Dynamo software. Furthermore, the diagram also includes the analysis of column 
construction volume and the formulation of conclusions and recommendations as the final output of the 
research. Through this flowchart visualization, the workflow and methodology used in the research can be 
understood more easily and systematically. This diagram provides a comprehensive overview of all the stages 
involved in the research process. 

The literature review in this study was conducted by reading various references, including journals, books, 
theses, and articles related to BIM-based 3D modeling, particularly those using Autodesk Revit and Dynamo 
software. Data was collected through direct observations in the field and from PT. Gelora Intan Reksa provided 
Shop Drawings related to structural work for the Hermina Pandanaran Hospital Building 2 project in Semarang. 
The data was then modeled visually in 3D using Autodesk Revit software. The modeling results were followed 
by visual programming in Dynamo, incorporating the formwork model to calculate the volume of column 
structure work. Subsequently, the results of the analysis were exported to Microsoft Excel. The results of the 
reduced and modeled data were then used to draw relevant conclusions for the research. The researcher reviewed 
the analysis results, interpreted them, and drew conclusions from the study. 

 
Figure 4. Dynamo script for analyzing formwork component requirements for columns 
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As a continuation, Figure 4 presents the script to analyze the requirements for formwork components, 
including formwork panels, hollow steel reinforcements, formwork clamps, U-Heads, and hollow steel supports. 
This script is designed to automatically calculate the volume and quantity of each formwork component based 
on the 3D model created in Autodesk Revit. The script is closely linked to the steps outlined in the flowchart, 
illustrating how the analysis process is integrated with the modeling. For instance, once the 3D modeling in Revit 
is complete, the resulting formwork model is exported to the Dynamo environment. The prepared script takes 
data from the Revit model within this environment and performs the necessary calculations. 

The volume calculations for various formwork components—such as formwork panels and 
reinforcements—can be conducted quickly and accurately using Dynamo. This script simplifies the process of 
calculating material requirements and reduces the likelihood of manual errors often encountered in traditional 
calculation methods. Additionally, the calculation results can be directly exported to Microsoft Excel for further 
analysis, facilitating the formulation of more precise conclusions. Overall, the integration between the 3D model 
in Revit and the script in Dynamo demonstrates how BIM technology can enhance efficiency and accuracy in 
formwork management planning and execution and expedite decision-making processes based on accurate data. 
Moreover, combinations of 3D models and Dynamo script in BIM for column formwork management open a 
new sight to utilize for other structural elements, such as beam and slab.  

Results 
Results of modeling in Autodesk Revit software 

3D modeling was performed on the column structure of the 4th Floor. Figure 5 shows the results of the 3D 
modeling of the column structure following the column layout drawing of the 4th Floor displayed in Figure 2, 
with a total of 23 columns. 

 
Figure 5. Results of 3D modeling of the column structure 

According to the research flowchart in Figure 3, the 3D modeling of the 4th-floor column structure was 
conducted using Autodesk Revit software. This 3D model visualization is used to facilitate the understanding, 
analysis, and exploration of the characteristics of the column structure on the 4th Floor of the Hermina 
Pandanaran Hospital Building 2 project. The 3D modeling stage is crucial before conducting the volume analysis 
of the column formwork construction in the subsequent phase. 

After the 3D modeling of the 4th-floor column construction, the components of the column formwork 
family were created. These components include formwork panels, hollow steel as reinforcements, formwork 
clamps, U-Heads, and hollow steel as supports—figure 6 displays field documentation related to the column 
formwork construction used in the project. Visual documentation like this is essential for understanding the on-
site conditions and verifying their conformity with the planning or the 3D model created. 
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Figure 6. Field documentation for column formwork construction 

Next, Figure 7 displays the results of the 3D modeling conducted for the column formwork construction. In 
this modeling process, the components of the column formwork have been identified and detailed. Thus, Figure 
7 provides a 3D visualization that illustrates the modeling results of the column formwork construction. This 
model is adjusted to match the conditions shown in Figure 6, creating alignment between the field 
documentation and the digital representation. In Figure 6 (b), it can be seen that Column K2 has an "L" shape, 
distinguishing it from columns K1 and K3. 

 

 
       

     (a)              (b)  (c) 
Figure 7. 3D modeling of column formwork: (a) column K1, (b) column K2, and (c) column K3.  

Table 3 below presents the 3D modeling images of the column formwork components and the dimensions 
used in the column formwork construction modeling for columns K1, K2, and K3. This table aids in 
understanding the sizes and shapes of the components required for the 3D modeling of the column formwork 
construction. The components of the columns include formwork panels, hollow steel as reinforcements, 
formwork clamps, U-Heads, and hollow steel as supports. Column K2 has an "L" shape, so its formwork panel 
requirements differ from the other columns. In columns K1 and K3, the formwork panels have 4 sides with 2 
sizes, while for column K2, the formwork panels have 8 sides with 4 sizes. 

 

 
Table 3. 3D modeling images of column formwork components and their dimensions  

No Component Figure Dimensions (m) 
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Column 
Type 

Length Width Height 

1 Formwork panel  

 

K1 0.7 0.012 3.1 

   0.724 0.012 3.1 

  K2 0.4 0.012 3.1 

   0.424 0.012 3.1 

   0.2 0.012 3.1 

   0.176 0.012 3.1 

  K3 0.4 0.012 3.1 

   0.224 0.012 3.1 

2 Hollow steel as 
reinforcement  

 

 
 

K1, K2, 
and K3 

0.05 0.05 3.1 

3 Formwork 
clamps 

 

K1 0.824 0.824 - 

K2 0.524 0.524 - 

K3 0.324 0.524 - 

4 Formwork 
Supports  

 

 
 

    

 - U-Head 

 

K1, K2, 
and K3 

0.15 0.15 0.55 

 - Hollow steel  

 
 

K1, K2, 
and K3 

0.05 0.05 2.755 

Results of formwork column modeling input with Dynamo 
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Dynamo integrates the formwork modeling results into the column structure model. Using the Dynamo 
plugin allows for a more efficient and automated assembling of complex construction elements. Figure 8 below 
presents the formwork column modeling input results, showing how the formwork components are well 
integrated into the column structure. This visualization clearly depicts the relationship between the formwork 
and the columns, enhancing efficiency and enriching the overall project analysis and planning. 

 

 
Figure 8. Overall results of the 4th floor column formwork modeling input with Dynamo  

Results of volume requirement analysis for column formwork components with Dynamo 
The analysis conducted using Dynamo software revealed information regarding the volume requirements for 

column formwork, including columns K1, K2, and K3. The formwork panels used for columns K1 and K3 have 
4 sides with 2 different sizes. Meanwhile, column K2, due to its "L" shape, has 8 sides with 4 different sizes. As 
Figure 6 (b) shows, column K2 uses partitions to form the "L" shape, resulting in a greater need for formwork 
panels than the other column types. Table 3 shows that one hollow reinforcement has a height of 3.1 meters, 
which corresponds to the height of the column formwork. 

Table 4 below presents the volume data required for one column formwork for each type, namely K1, K2, 
and K3. This data includes detailed information about the quantity of materials to be used, which is crucial for 
budgeting and material procurement. 

Table 4. Results of volume requirement analysis for one column formwork component with Dynamo  
No Column Type Formwork Component Volume Unit 

1 K1 Formwork panel   

Side 1 2.2444 

m2 
Side 2 2.2444 

Side 3 2.17 

Side 4 2.17 

Total 8.8288 m2 

Hollow Steel Reinforcement 20 Bar 

K1 

K2 

K3 
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No Column Type Formwork Component Volume Unit 

 62 m 

Formwork Clamp  4 Set 

U-Head and Hollow Steel Support 8 Bar 

2 K2 Formwork panel   

Side 1 1.3144 

m2 

Side 2 1.3144 

Side 3 0.62 

Side 4 0.62 

Side 5 1.24 

Side 6 1.24 

Side 7 0.5456 

Side 8 0.5456 

Total 7.44 m2 

Hollow Steel Reinforcement 16 Bar 

 49.6 m 

Formwork Clamp  4 Set 

U-Head and Hollow Steel Support 4 Bar 

3 K3 Formwork panel   

Side 1 0.6944 

m2 
Side 2 0.6944 

Side 3 1.24 

Side 4 1.24 

Total 3.8688 m2 

Hollow Steel Reinforcement 10 Bar 

 31 m 

Formwork Clamp  4 Set 

U-Head and Hollow Steel Support 4 Bar 

 
The analysis was conducted using Dynamo software, and information regarding the volume requirements for 

one Column of formwork was obtained. Subsequently, with the assistance of Microsoft Excel, the requirements 
for the column formwork components used on the 4th Floor were determined, including column types K1, K2, 
and K3, as presented in Table 5 below. 

Table 5. Results of volume requirement analysis for column formwork components for the 4th-floor structure 
No Column Type Number of Columns Formwork Component Volume Unit 

1 K1 18 Formwork panel 158.9184 m2 

Hollow Steel Reinforcement 360 Bar 

 1116 m 

Formwork Clamp  72 Set 

U-Head and Hollow Steel Support 144 Bar 

2 K2 3 Formwork panel 22.32 m2 

   Hollow Steel Reinforcement 48 Bar 
    148.8 m 

   Formwork Clamp  12 Set 

   U-Head and Hollow Steel Support 12 Bar 

3 K3 2 Formwork panel 7.7376 m2 

Hollow Steel Reinforcement 20 Bar 

 62 m 

Formwork Clamp  8 Set 

U-Head and Hollow Steel Support 8 Bar 

Based on the research on the application of Building Information Modeling (BIM) for calculating the volume 
of column formwork construction work on the Hermina Pandanaran Hospital Building 2 project using Autodesk 
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Revit and the Dynamo plugin, the results for column K1 on the 4th Floor indicate that 158.918 m² of formwork 
panels, 360 bars (1116 m) of hollow steel reinforcement, 72 sets of formwork clamps, and 144 bars of U-Heads 
and hollow steel as supports are needed. Meanwhile, column K2 requires 22.32 m² of formwork panels, 48 bars 
(148.8 m) of hollow steel, 12 sets of formwork clamps, and 12 support bars. Column K3 needs 7.7376 m² of 
formwork panels, 20 bars (62 m) of hollow steel, 8 sets of formwork clamps, and 8 bars of U-Heads and hollow 
steel as supports. 

Discussion 
After obtaining the analysis results using Dynamo software, the next step is to perform manual calculations 

to verify the generated data. This process is important to ensure the accuracy and consistency of the analyzed 
formwork material requirements. Table 6 below presents the manual calculations of the formwork components 
for the 4th-floor structure. 

Table 6. Results of volume requirement analysis for column formwork components using manual method  

No 
Column 

Type 
Formwork 

Component 

Dimensions (m) Volume per 
Formwork 

Number of 
Columns 

Total 
Volume 

Unit 
Length Width 

1 K1 Formwork panel       
  Side 1 0.724 3.1 2.2444 

18 

40.3992 

m2 
  Side 2 0.724 3.1 2.2444 40.3992 
  Side 3 0.7 3.1 2.17 39.06 
  Side 4 0.7 3.1 2.17 39.06 

  Total 8.8288  158.918 m2 

  
Hollow Steel 
Reinforcement 

- - 
20 

18 
360 Bar 

   3.1 - 62 1116 m 

  Formwork Clamp  - - 4 18 72 Set 

  
U-Head and Hollow 
Steel Support 

- - 8 18 144 Bar 

2 K2 Formwork panel       
  Side 1 0.424 3.1 1.3144 

3 

3.9432 

m2 

  Side 2 0.424 3.1 1.3144 3.9432 
  Side 3 0.4 3.1 1.24 3.72 
  Side 4 0.4 3.1 1.24 3.72 
  Side 5 0.2 3.1 0.62 1.86 
  Side 6 0.2 3.1 0.62 1.86 
  Side 7 0.176 3.1 0.5456 1.6368 
  Side 8 0.176 3.1 0.5456 1.6368 

  Total 7.44  22.32 m2 

  
Hollow Steel 
Reinforcement 

- - 
16 3 48 Bar 

   3.1 - 49.6  148.8 m 

  Formwork Clamp  - - 4 3 12 Set 

  
U-Head and Hollow 
Steel Support 

- - 4 3 12 Bar 

3 K3 Formwork panel       
  Side 1 0.224 3.1 2.6944 

2 

1.3888 

m2 
  Side 2 0.224 3.1 2.6944 1.3888 
  Side 3 0.4 3.1 1.24 2.48 
  Side 4 0.4 3.1 1.24 2.48 

  Total 3.8688  7.7376 m2 

  
Hollow Steel 
Reinforcement 

- - 
10 

2 
20 Bar 

   3.1 - 31 62 m 

  Formwork Clamp  - - 4 2 8 Set 

  
U-Head and Hollow 
Steel Support 

- - 4 2 8 Bar 
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In an effort to ensure the accuracy and consistency of formwork material requirements, a comparison was 
made between the results obtained from the Dynamo software and manual calculations. Table 7 below presents 
the analysis results, comparing the two methods in calculating the requirements for formwork components for 
the 4th-floor structure. 

Table 7. Comparison of volume requirements for column formwork components on the 4th Floor using 
Dynamo and manual methods 

No 
Column 

Type 
Formwork 

Component 

The results of the 
Calculations Using 

Dynamo 

The Results of the 
Calculations Using 
Manual Methods 

Difference Unit 

1 K1 Formwork panel 158.9184 158.9184 0 m2 

Hollow Steel 
Reinforcement 

360 360 0 Bar 
1116 1116 0 m 

Formwork 
Clamp  

72 72 0 Set 

U-Head and 
Hollow Steel 
Support 

144 144 0 Bar 

2 K2 Formwork panel 22.32 22.32 0 m2 

Hollow Steel 
Reinforcement 

48 48 0 Bar 
148.8 148.8 0 m 

Formwork 
Clamp  

12 12 0 Set 

U-Head and 
Hollow Steel 
Support 

12 12 0 Bar 

3 K2 Formwork panel 7.7376 7.7376 0 m2 

Hollow Steel 
Reinforcement 

20 20 0 Bar 
62 62 0 m 

Formwork 
Clamp  

8 8 0 Set 

U-Head and 
Hollow Steel 
Support 

8 8 0 Bar 

The volume calculations performed with Dynamo and the manual method yield the same outcomes, 
indicating that the calculations with Dynamo are accurate, with a difference of "0" (zero) in all formwork 
component calculations. The material requirements analysis for the 4th floor columns, namely column types K1, 
K2, and K3, shows that the volume and materials needed have been calculated accurately. This confirms previous 
research findings that BIM technology can enhance the accuracy and efficiency of volume calculations. The use 
of this software not only saves time but also reduces calculation errors, which is crucial for construction projects 
(Chahrour et al., 2021). 

The 3D model and the Dynamo script created have been adjusted to match the on-site construction 
conditions, ensuring that each element in the model aligns with the specifications and existing situations. This 
verification of conformity is conducted through direct measurements, so the results of the manual calculations 
can be considered valid and in line with the automatic calculations from the BIM system. The development of 
automated formwork design software can enhance construction productivity by optimizing formwork design, 
reducing time and costs, and improving the quality of column formwork work (Lee et al., 2021). BIM in 
optimizing construction design processes can raise awareness of the environmental impact of concrete formwork 
by reducing waste and increasing construction process efficiency (Cheng et al., 2021). 

It is important to compare the conventional manual methods of calculating column formwork volume with 
the BIM/Dynamo approach to provide a more comprehensive analysis. By comparing these two methods, we 
can see the differences in efficiency and accuracy that BIM technology offers. This includes measuring the time 
required for calculations and the costs associated with each method. Thus, this comparison will strengthen the 
argument for adopting BIM/Dynamo technology in the construction industry, as it demonstrates how this 
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technology not only enhances accuracy but also significantly saves time and costs. Furthermore, utilizing the 
Dynamo script, if there is any change in the column dimension and shape, it can perform more quickly than the 
manual method. 

In the context of environmental sustainability, implementing BIM/Dynamo can also have a significant 
positive impact. With more accurate planning to determine the dimension of each component of column 
formwork, this technology can reduce material waste, thereby supporting more environmentally friendly 
construction practices. Therefore, adopting BIM/Dynamo is beneficial in terms of efficiency and cost and 
contributes to sustainability goals within the construction industry. By linking calculation efficiency and waste 
reduction, we can see how this technology plays a role in creating more responsible and sustainable construction 
practices. 

However, this research has several limitations. The study focuses solely on column formwork modeling and 
volume analysis, indicating that other construction elements, such as the structural analysis of beams and floor 
slabs, have not been explored. Additionally, the limitations mentioned only address the scope of the study 
without discussing other challenges, such as the learning curve for using Dynamo or Revit. 

While the use of Autodesk Revit and Dynamo in volume calculations for column formwork offers potential 
improvements in efficiency and accuracy, there are practical challenges. First, the setup time for Dynamo scripts 
can be a barrier for new users, who may require additional time to configure and optimize the scripts for their 
project needs. Second, the need for technical training to effectively use Dynamo can hinder BIM adoption, 
especially for those without a strong technical background. Lastly, system compatibility issues between BIM 
software and existing hardware on-site can impede seamless integration, affecting overall project efficiency. By 
considering these challenges, this research aims to provide a more balanced perspective on the application of 
BIM in construction and to propose solutions for overcoming these obstacles. 

Conclusion 
The Dynamo script developed in this research automatically calculates the material requirements for the 

component elements with flexible units according to the on-site project needs. This flexibility is evident in the 
ease of modifying the column formwork model, which also impacts the material requirements analysis. The 
detailed 3D BIM visualization facilitates better communication in project management. 

To achieve the maximum potential in using Revit, support from Dynamo is essential. Although Revit has 
strong design capabilities, integration with Dynamo is crucial for automating calculations and managing data. 
Without Dynamo, the material calculation process becomes more complicated and time-consuming, thus 
reducing efficiency in project management. Therefore, combining Revit and Dynamo is key to enhancing 
productivity and accuracy in construction planning. 

The volume calculation results from manual methods and using Dynamo show 100% similarity, proving the 
accuracy of the calculations with the assistance of Dynamo. Revit and Dynamo have proven to be effective and 
efficient, enabling automatic volume calculations, reducing time, increasing accuracy, and minimizing the 
likelihood of errors. The alignment between these two approaches affirms the validity of the model and supports 
more effective decision-making in construction projects. Thus, integrating these two software programs can be 
a valuable solution in the planning and execution process of construction projects. 
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