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Abstract. This study aims to determine the volumetric results of column rein-
forcement in reinforced concrete/Quantity Take Off (QTO) based on Building 
Information Modeling (BIM) and compare them with conventional calculations. 
With a case study of 4 buildings, namely, the Integrated Surgical Treatment 
Building of RSUD Dr. H. Abdul Moeloek (Zone A), the Integrated Surgical 
Treatment Building of RSUD Dr. H. Abdul Moeloek (Zone B), the Neurology 
Treatment Building of RSUD Dr. H. Abdul Moeloek, and the UT Lampung Dis-
tance Learning Unit (UPBJJ) Building. The building modeling is done using Au-
todesk Revit software. Based on the modeling results, the BIM-based Quantity 
Take Off is able to calculate the column reinforcement volume in more detail 
according to the design drawing. The QTO value of column reinforcement is 
74197.51 kg for Case 1, 74011.09 kg for Case 2, 27671.78 kg for Case 3, and 
31597.29 kg for Case 4. Comparison of Quantity Take Off shows the results, 
BIM is lower by 2%–3.15%, or an average of 2.75%, but BIM has modeled the 
reinforcement as a whole including the hook length and channel length of column 
reinforcement. 

Keywords: Autodesk Revit, Building Information Modeling (BIM), Quantity 
Take Off (QTO). 

1 Introduction 

Rapid technological advances continue to drive change and innovation in the construc-
tion industry, making the use of BIM in design and construction limitless. BIM is both 
a technology and a process. BIM technology digitally creates accurate building models 
in virtual form [1]. BIM was initially considered an alternative to 3D building drawings 
with parametric capabilities. As it has evolved, BIM is not only useful for modeling 
building geometry but can also help manage construction projects. The most commonly 
cited benefits associated with implementing BIM in projects are cost reduction, project 
control, and time savings [2]. 

Building Information Modeling (BIM) is a documentation process that consists of 
various information about different phases of any project, such as construction design, 
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construction planning, facility management, and operations. It is a comprehensive doc-
umentation process that is beneficial for operational visualization and construction ap-
plications such as estimating, scheduling, and design coordination [3]. BIM can support 
design according to its phases, thus enabling better analysis and control than manual 
processes [4]. 

This is supported by the ability of BIM-based software such as Autodesk Revit to 
extract a lot of information from the building model to obtain Quantity Take Off (QTO) 
automatically. Estimation of quantity take off material with Autodesk Revit software is 
considered more effective, fast, reliable, and minimal error [5]. 

The process of estimating volume is called Quantity Take Off (QTO). In general, 
QTO is a process that involves identifying elements and their relationships on drawings, 
obtaining dimensions, and calculating units of measurement such as length, area, and 
volume [6]. BIM provides faster, more accurate, and more reliable quantity take off 
capabilities than QTO with conventional methods [7]. 

Building Information Modeling (BIM) is a digital modeling approach that repre-
sents geometric and detailed information of facilities that has revolutionized the quan-
tity take off process. Quantity can be measured automatically from the BIM model by 
extracting geometric data and information from each building element. This method is 
called BIM-based quantity take off [8]. 

QTO estimation is an important component that must be considered in organizing a 
construction project. Planning the quantity take off of materials in detail requires accu-
racy in calculating the volume of work. Therefore, the use of computer software is a 
solution to improve accuracy in estimating the quantity take off of materials to be more 
effective and efficient [9;10]. 

Accurate QTO is recognized as an important factor in increasing project value. The 
BIM-based QTO approach is feasible for projects due to its accuracy and convenience. 
The BIM-based QTO approach shows a higher level of accuracy than the conventional 
method approach [12]. In the construction world, concreting work is one of the most 
important parts of reinforced concrete structure projects. Its quality affects the overall 
quality of the structure. One of them is the calculation of the volume of reinforcement 
required for column structures, which is also a challenge due to its high complexity. 
Therefore, it is necessary to estimate the quantity take off of the material accurately. 

2 Research methods. 

The research objects include case 1: Integrated Surgical Treatment Building of RSUD 
Dr. H. Abdul Moeloek (Zone A), case 2: Integrated Surgical Treatment Building of 
RSUD Dr. H. Abdul Moeloek (Zone B), case 3: Neurology Treatment Building of 
RSUD Dr. H. Abdul Moeloek, case 4: UT Lampung Distance Learning Unit (UPBJJ) 
Building. All of these buildings are in Lampung province, Indonesia. 

This research discusses the comparison of quantity take off reinforcement in rein-
forced concrete column structures by implementing Building Information Modeling 
(BIM) using Autodesk Revit software. The results will be compared with the conven-
tional QTO method.  

The research method starts from the literature study stage, data collection, and mod-
eling with Autodesk Revit software. Followed by a comparison of the quantity take off 
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column reinforcement for column structural elements in each case study. Thus, the level 
of variation in quantity take off will be obtained in 4 (four) projects that have been 
implemented. 

 
2.1 Preparation 

Preparation is the first step in the modeling process. It aims to prepare the modeling 
process by setting up the Autodesk Revit software by creating a new project, setting the 
units to be used in the project unit, creating the necessary planes according to the image 
data, and creating a grid to be used later in the building modeling process. 

 
2.2 Modeling of structural element family 

The structural family is modeled for each floor to facilitate the classification process at 
the quantity take off stage to display the volume according to the classification. Begin 
by modeling the foundation family, columns, beams, and slabs. This family template 
can be downloaded from the official Autodesk website. 

 
2.3 Structural modeling 

The modeled structures include the Integrated Surgical Treatment Building of RSUD 
Dr. H. Abdul Moeloek (Zone A and B), the Neurology Treatment Building of RSUD 
Dr. H. Abdul Moeloek, and the UT Lampung Distance Learning Unit (UPBJJ) Build-
ing.  The following modeling results for each case are shown in Fig. 1. to Fig. 4. 
 

 
Fig. 1. 3D view of the Integrated Surgical Treatment Building model of Dr. H. Abdul Moeloek 
Hospital (Zone A).  
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Fig. 2. 3D view of the Integrated Surgical Treatment Building model of Dr. H. Abdul Moeloek 
Hospital (Zone B). 

 

Fig. 3. 3D view of the Neurology Treatment Building model of RSUD Dr. H. Abdul Moeloek. 

 

Fig. 4. 3D view of the UT Lampung Distance Learning Unit (UPBJJ) Building model. 
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2.4 Reinforcement modeling 

To begin reinforcement modeling, select the "Section" icon to create a section. Then, 
navigate to the desired column and choose "Rebar". Next, select the appropriate type 
of reinforcement from the Rebar Shape Browser and set its placement.  The Reinforce-
ment modeling process is shown in Fig. 5 to Fig. 9. 

 
Fig. 5. Make a cut on a column. 

 
Fig. 6. Set the type and spacing of column stirrups. 

 
Fig. 7. Setting up the column's support region and stirrup field. 
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Fig. 8. Placement of main reinforcement in columns. 

 
Fig. 9. Column reinforcement modeling results. 

2.5 Input information to the model 

Entering information about the model into Autodesk Revit software can be done by 
creating Shared Parameters or Project Parameters. The Shared Parameter feature allows 
users to add parameters to the project that are stored separately and can be used in other 
projects. Next, enter information about each structural element in the “identity data” 
section of the properties. 

 
2.6 Clash check detection. 

After all modeling operations have been performed, a complete 3D model representa-
tion is obtained. The next step is to check the model for errors during the modeling 
phase by performing the Clash Check Detection process. The step to perform the clash 
check is to click on "Collaborate" and then select "Interference Check". 
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2.7 Quantity take off of column reinforcement 

After modeling all elements and completing the information input process, the subse-
quent step involves generating Schedule Quantities or conducting reinforcement quan-
tity take off. 

BIM-based software performs the calculation of column reinforcement volume for 
reinforcement quantity take off. BIM-based software performs the calculation of col-
umn reinforcement volume for reinforcement quantity take off. This method can auto-
matically compute the column reinforcement volume.  The results of the QTO for each 
scenario are shown in Table 1 to Table 4. 

Table 1. Results of BIM-based QTO at the Integrated Surgical Treatment Building of Dr. H. 
Abdul Moeloek Hospital (Zone A). 

Case 1 
Floor Type Bar Diameter  Reinforcement Mass (Kg) 

1st Floor 

K1 D19 10425.76 
 Ø10 3193.32 

K2 D16 1883.59 
 Ø10 671.5 

K3 D16 465.36 
 Ø10 134.95 

2st Floor 

K1 D19 11195.1 
 Ø10 3382.87 

K2 D16 2031.32 
 Ø10 719.35 

K3 D16 504.75 
 Ø10 145.6 

3rd Floor 

K1 D19 10320.13 
 Ø10 3040.91 

K2 D16 1867.17 
 Ø10 656.03 

K3 D16 459.3 
 Ø10 131.4 

4th Floor 

K1 D19 9999.56 
 Ø10 3039.73 

K2 D16 1800.72 
 Ø10 656.03 

K3 D16 432.91 
 Ø10 131.4 

Top Floor 

K1 D19 4738.2 
 Ø10 1584.3 

K2 D16 322.61 
 Ø10 130 

K3 D16 105.23 
 Ø10 28.41 

Total 74197.51 
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Table 2. Results of BIM-based QTO at the Integrated Surgical Treatment Building of Dr. H. 
Abdul Moeloek Hospital (Zone B). 

Case 2 
Floor Type Bar  

 
Reinforcement Mass 

 

1st Floor 

K1 D19 11815.09 
 Ø10 3590.87 

K2 D16 1089.12 
 Ø10 427.43 

K3 D16 481.25 
 Ø10 150.8 

K4 D13 289.3 
 Ø10 156.6 

2st Floor 

K1 D19 12558.78 
 Ø10 2987.90 

K2 D16 1265.52 
 Ø10 528 

K3 D16 472.11 
 Ø10 149.94 

K4 D13 125.96 
 Ø10 167.06 

K6 D13 36.2 
 Ø10 17.52 

3rd Floor  

K1 D19 10176.65 
 Ø10 3227.59 

K2 D16 842.78 
 Ø10 373.91 

K3 D16 472.11 
 Ø10 135.74 

K4 D13 94.03 
 Ø10 371.08 

K6 D13 36.2 
 Ø10 16.02 

4th Floor  

K1 D19 10176.65 
 Ø10 3237.59 

K2 D16 871.02 
 Ø10 338.87 

K3 D16 472.11 
 Ø10 135.74 

K4 D13 93.99 
 Ø10 262.75 

K6 D13 36.2 
  Ø10 16 

Top Floor  

K1 D19 4548.31 
 Ø10 1252.3 

K2 D16 184 
 Ø10 88 

K3 D16 134 
 Ø10 108 

Total 74011.09 
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Table 3. Results of BIM-based QTO in the Neurology Treatment Building of RSUD Dr. H. 
Abdul Moeloek. 

Case 3 

Floor Type 
Bar 

Diameter 
Reinforcement Mass 

(Kg) 
1st Floor K1 D19 2481.33 

  Ø10 385.72 
 K2 D19 1971.65 
  Ø10 341.29 
 K3 D19 1131.31 
  Ø10 204.65 
 K4 D16 113.41 
  Ø10 36.13 

2st Floor K1 D19 2481.33 
  Ø10 385.72 
 K2 D19 1971.65 
  Ø10 341.29 
 K3 D19 1131.31 
  Ø10 204.65 
 K4 D16 113.41 
  Ø10 36.13 

3rd Floor K1 D19 2481.33 
  Ø10 385.72 
 K2 D19 1971.65 
  Ø10 341.29 
 K3 D19 1131.31 
  Ø10 204.65 
 K4 D16 113.41 
  Ø10 36.13 

4th Floor K1 D19 2257.97 
  Ø10 371.03 
 K2 D19 1794.42 
  Ø10 321.74 
 K3 D19 1027.08 
  Ø10 308.88 
 K4 D16 104.24 
  Ø10 34.84 

Top Floor K3 D19 621.57 
  Ø10 2481.33 
 K4 D16 385.72 
  Ø10 1971.65 
 K8 D12 341.29 
  Ø8 1131.31 

Total 27671.78 
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Table 4. Results of BIM-based QTO at UT Lampung Distance Learning Unit (UPBJJ)     
Building. 

Case 4 

Floor Type 
Bar 

Diameter 
Reinforcement Mass 

(Kg) 

1st Floor 

K1 D19 3937.31 
 Ø10 937.65 

K2 D19 1921.68 
 Ø10 473.25 

2st Floor 

K1 D19 3973.81 
 Ø10 1078.17 

K2 D19 1862.69 
 Ø10 497.6 

3rd Floor 

K1 D19 3973.81 
 Ø10 1078.17 

K2 D19 1863.12 
 Ø10 500.02 

Mezzanine 
Floor 

K1 D19 3630.73 
 Ø10 1299.91 

K2 D19 1824.29 
 Ø10 457.34 

Top Floor 

K1 D19 1658.21 
 Ø10 453.84 

K2 D19 138.21 
 Ø10 37.48 

Total 31597.29 

3 Results and discussion 

Based on the data presented, the BIM-based quantity take off is able to estimate the 
volume of the column reinforcement in more detail. Volume calculations using con-
ventional methods are performed by measuring each building element based on 2D 
drawings. However, in practice, there is often a lack of information in the drawings, 
especially the presence of reinforcement termination, channel length, and hook length, 
so calculating the volume of column reinforcement using conventional methods is more 
time-consuming and risks misinterpretation of the drawings. BIM-based Quantity Take 
Off is able to produce volumes faster and more accurately than traditional methods.  
BIM-based QTO saves more time and is not affected by human error when the model-
ing process is done correctly and comprehensively. Below is a comparison chart of 
QTO results for each case analyzed. 
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Table 5. Comparison of BIM-based QTO against conventional methods for each case. 

Case Conventional Method (kg) 
BIM-Based Method  

(kg) 
Difference  

(%) 

1 76493.53 74197.51 3.00 

2 76421.12 74011.09 3.15 

3 28235.41 27671.78 2.00 

4 32517.53 31597.29 2.83 

 
Fig. 20. Comparison chart of QTO results in each case. 

It is important to note in the comparison results presented in Table 5 and Fig. 10. 
that although the difference in volume obtained with BIM is only about 2.00% - 3.15% 
smaller, the volume calculated in BIM is the total volume including the presence of 
bends/hooks and the length of the channel/lap splice at the end of the reinforcement 
implementation, so that project implementers can more accurately determine the rein-
forcement requirements at each stage of the project. Meanwhile, the conventional 
method generally does not consider the length of lap splice, requiring the project im-
plementer to prepare working drawings and then recalculate the reinforcement require-
ments to be provided.  The difference in the concept of reinforcement calculation will 
certainly affect the method of calculating the unit price of the work, because variations 
in material shortages can be included in the unit price analysis component of the 
work.  For reinforced concrete reinforcement works, SNI Unit Price Analysis provides 
a 10% factor for reinforcement calculated by conventional methods to account for the 
existence of calculation errors due to the the length of lap splice and hooks and waste 
materials.  Further studies can be developed to calculate bar scheduling to obtain the 
installed reinforcement requirements and the reinforcement to be provided so that it 
will have a different impact on the calculation of the unit price analysis of the work. 
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4 Conclusions 

Based on the results of this study, it can be concluded that the Integrated Surgical Treat-
ment Building Modeling of Dr. H. Abdul Moeloek Hospital (Zone A) obtained a col-
umn reinforcement QTO of 74197.51 kg. Modeling of Integrated Surgical Treatment 
Building of Dr. H. Abdul Moeloek Hospital (Zone B) obtained QTO reinforcement 
column 74011.09 kg. Modeling of Neurology Treatment Building of RSUD Dr. H. Ab-
dul Moeloek obtained QTO reinforcement column 27671.78 kg. Modeling of UT Lam-
pung Distance Learning Unit (UPBJJ) Building obtained QTO column reinforcement 
31597.29 kg. Comparison of Quantity Take Off between BIM and conventional shows 
that BIM results are lower by 2% - 3.15% or an average of 2.75%, but BIM has modeled 
the reinforcement as a whole including the hook length and lap splice length of column 
reinforcement. 
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