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Abstract. This study aims to describe the stages of calculating the construction costs 

estimation using the Macro feature on Excel. The problem that being studied is how are the 

stages of using the Excel Macro to determine the volume of steel and the reinforcement model 

that needed for a construction. The research method used is a qualitative descriptive type with 

the research subject being a construction project contractor who uses an Excel Macro for a 

Micro Hydro Power Plant development project. Data is obtained through observation, 

interviews and reviewing various sources of documents. The results found are the stages of 

using Excel macros to calculate the number, model of reinforcement, dimensions, code and 

the amount of residual material produced by the estimator as a guide for workers. This finding 

is very useful because with the use of Excel macro can improve the estimation work for 

planning consultants and contractors to be more effective and efficient. 
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1. Introduction 

Along with the advancement of digital technology that continues to grow rapidly until 

the current Industrial Revolution 4.0 era, the development of software for Civil Engineering 

work has also been widely available and used by the plan consultants and construction building 

contractors to perform calculations quickly and accurately. One of the available software is an 

Excel macro feature that is used to calculate cost estimation of a construction building. With the 

availability of this feature, the plan consultant and the contractor can store documents as a 

database. But based on observations there are still many contractors who have not used the Excel 

macro feature. The results of these observations are in line with Soeparto and Trigunarsyah [1] 

and Pramudyo [2] which explain that Information Communication Technology (ICT) in the 

implementation of construction projects has not been used effectively, so that the Indonesian 

construction workforce will be less competitive than foreign workers, so it is needed to master 

the development of Information Technology for construction workers. The challenge faced by 

planner and contractor today is to prepare the Indonesian construction workers who are 

professional and able to utilize ICT effectively. A special excel macro feature is used to calculate 

the use of steel and reinforcement models that will be used in a construction building. Macros 

are codes or scripts, while Visual Basic is a programming language used to create macros [3]. 
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This Excel macro feature does not require a high programming language, with the ability of 

using Excel we will be able to operate the program that has been designed [4]. The software 

used in the construction project is designed by the contractor as a construction agent and can 

only be used by the designer. In order for the software to be used continuously, other resources 

that can use the feature are needed [5]. The use of the excel macro feature should be trained to 

estimators who have been able to read the picture and understand how to calculate the 

calculation.  

During this calculation the construction in construction projects still do a lot of manual 

calculations, so that it has difficulty in managing the Bar Bending Schedule (BBS) on the 

calculation of the reinforcement. The expected competence in BBS work is to provide data on 

the number of bars of reinforcement, dimension, weight, shape and code with the help of Excel 

macro feature. The problem in this research is how are the stages of using Excel macros in 

calculating the cost estimation of construction buildings? This study describes the work stages 

that are carried out by estimators to calculate cost using the Excel macro feature. This research 

is very useful for plan consultants and construction building contractors because it can help the 

estimator work more effectively and efficiently.  

2. Research Method 

This study uses qualitative research methods with descriptive type. This study seeks to 

understand the meaning and images derived from individuals and groups [6][7]. Data collection 

was carried out using observation and interview methods [8] with 1 estimation contractor on 

Micro Hydro Power Plant construction in Medan City that had used macro excel features on 3 

(three) construction projects. Sampling was determined based on purposive sampling technique 

[9] for estimators using the Excel Macro feature. Data analysis used is thematic analysis 

techniques that continued with interpretation. The credibility of this research is based on 

communicative validity, argumentative validity, and ecological validity [8]. 

The use of excel macro as a calculation tool has been carried out by several researchers 

such as [10][11]. Usability test with VBA program macro excel feature has an effective value 

of 58%, [10] and the level of accuracy of differences in the use of excel macros with manuals is 

0.005% [11]. 

Research conducted by [12], the prototype built can present the data needed and has been 

tested by comparing the results of the analysis so that there is a match between the admin and 

the observer. 

According to [13], from the results of testing using the energy audit data of the Electrical 

Engineering building at Diponegoro University Semarang resulted in the conclusion that the 

opportunity to save energy is feasible with the Microsoft Excel macro feature. 

Based on several literature studies, it can be stated that Excel macros can be used to collect data 

so that the waste that can occur is as small as possible. 

3. Result And Discussion 

Based on the results of the study, the calculation process of bar bending schedule by using 

excel macros is done by stages, namely 



3.1. Preparation phase 

At the preparation stage there are several things that are needed, namely: 

1. Ability to operate excel 

2. The macro excel feature that has been designed 

3. Reinforcement drawings 

3.2. Implementation phase 

After getting the BBS file from the contractor the file is opened, if when the BBS file is 

opened it turns out that the macro facility in Excel is not active then it must first be activated. 

To activate macros in excel software, there are several steps, starting from the options-trust 

settings-macro settings (enable all macros + trust access to the VBA) that can be seen in Fig.1. 

 
Figure 1 Activate the Excel macro feature 

 
After the steps in Figure 1 are done, then the excel worksheet will lose the security warning 

command, which can be seen in Figure 2. 



 

 

 

 

 

 

 

 

 

Figure 2 Worksheet without security warning   

 

In Figure 2 we see a work sheet without a security warning, this worksheet is what we will 

use to operate the calculation of forms and models of reinforcement. On the worksheet there are 

various forms of reinforcement used for the cleaning work shown in Figure 3. The next step is 

to place the cursor under the code written in Figure 4, then to choose the reinforcement model 

in Figure 3 that will be calculated according to the working picture.   

 
Figure 3 Reinforcement model 

 

 

Figure 4 Initial steps 



In Figure 4, the first step to start calculating with an Excel macro is to place the cursor in 

the 14th row of b column, then choose the reinforcement model to be used, the worksheet will 

look like in Figure 5. 

 

 

Figure 5 Input data according to work drawings   

 

With the emergence of a reinforcement model on the worksheet, do fill in the code, size, 

number of diameters. The computer automatically calculates to get the required amount of 

weight shown in column K shown in Figure 6. 

 

Figure 6 Weight of steel 



The next step is the data entry of the number of pieces and length of steel based on the work 

picture which can be seen in Figure 7. 

 
Figure 7 Data input on the number and length of steel 

In reinforcement type construction projects used various models and sizes, models and 

sizes used based on images for construction of consultant planners. The next stage is the input 

process of reinforcement models and other shapes which can be seen in Figure 8. 

 

Figure 8 Advanced data input 



The next stage is the same process as the stage in Figure 4 according to the work drawings. 

Then after all models are inputted based on work drawings, the next step is to pay attention to 

the calculation of the length of remaining steel which can be used in the other reinforcement 

models shown in Figure 9.  

 

Figure 9 The process of transferring residual steel   

After all the pictures and calculations are inputted, the next step is to see the number of 

steel usage, steel diameter and the model that will be displayed in Figure 10. Place the cursor 

on the 145th row position and click the number then you will see the total steel usage in 

accordance with the diameter desired. 



 

Figure 10 the amount of steel used   

In Figure 10 shows the results needed for the model, diameter and amount of steel as a 

guide for the contractors to cut steel size and the amount in accordance with the calculations 

size that has been done and Excel Macros. 

5. Conclusion 

Based on the results and discussion it can be concluded that, with the use of Excel macro 

features, it can improve the work estimation of plan consultants and contractor to be more 

effective and efficient. The effectiveness of work estimation is obtained in calculations in 

determining the amount, model of reinforcement, dimension, code and amount of residual 

material. The findings are very useful for the plan consultants and contractor. 
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