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ABSTRACT 

The parameters of project success Studies conducted by project management science experts on project success 
reveal that cost, time, and quality are the three basic and most important indicators of performance in a project. Other 
parameters such as safety, functionality, and the client's satisfaction have begun to be considered lately. These parameters 
must be known by the project manager, client, and all stakeholders as a reference for implementing the project. Successful 
projects are measured in terms of timeliness, cost-efficiency, and optimal quality. In this study, a case was taken in PT. 
XYZ. However, in the implementation of development, there are often delays in the process, so the impact on the 
production process is detrimental to the industrial owner. Therefore, it is necessary to accelerate the development in this 
case of the construction of a feedmill tower with an alternative to the addition of overtime work in 3 ways, namely the 
addition of 1 hour overtime, 2 hours overtime, and 3 hours overtime. The data used in the analysis of the feed mill 
development project data with the normal time of the project for 360 days with a normal cost of US$ 5,149,297.20. From 
the results of the analysis of cost optimization due to the addition of overtime hours to accelerate the implementation, the 
optimum time to accelerate project completion is added 1 hour of overtime. Crash cost of required US$ 5.178.658,-. The 
time reduction to complete the project is 330 days. The additional cost is US$ 29.360, and the cost slope is US$ 26.913. 
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1. INTRODUCTION 

Broadly speaking, countries in the world are 
grouped into three parts, namely developed countries, 
developing countries, and underdeveloped countries. The 
characteristics of these country groups are often associated 
with the level of industrial progress. The World Bank, 
gives the term developed countries"/industrial 
countries/industrially advanced countries," which 
describes countries that have high incomes and high 
standards of living. 

Project success based on studies conducted by 
project management science experts reveals that cost, 
time, and quality are the three basic and most important 
measures of performance indicators in a project [1] [2]. 
Other parameters, such as safety, functionality, and client 
satisfaction have begun to be considered lately. This 
parameter must be known by the project manager, client, 
and all stakeholders as a reference for implementing the 
project [3] [4] [5]. 

However, we need to know that the development 
of the animal feed industry requires capital costs that are 
not small. PT. XYZ, budgeted for the development of a 
new factory with a value of ± 500 billion. With this 
relatively large value, of course, the owner or investor 
would want an industrial development project at the cost 
of their success and success. Success in the sense of 
fulfilling the elements by the planning in terms of time, 
cost, and quality achieved. 

However, in the implementation of development 
in this case the steel tower construction project for the feed 
industry often results in construction delays caused by 
internal and external factors so that various risks arise both 
for the owner and the implementing contractor. Therefore 
it is necessary to accelerate development. Project 
acceleration in addition to reducing the duration of 
implementation, will increase project costs. To maintain 
the balance of the project constraint between time and 
cost, the strategy must be carried out that has the impact 
on the most possible acceleration where the additional 
costs incurred are as small as possible and still meet the 
requirements. So further research needs to be carried out 
on "Project Performance Analyzed Using Java Application 
in Steel Tower Building”. 
 
2. LITERATURE REVIEW 

 
a) Project definition 

Every project is unique, not even two projects are 
the same. A project is an effort to mobilize available 
resources, which are organized to achieve certain 
important goals, objectives, and expectations and must be 
completed within a limited period by the agreement [6]. 
Project is a job that has special signs as follows, namely 
[7] [8]: 
 
a. The start and end times are planned. 

b. Is a work unit that can be separated from the others? 
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c. Usually large volumes of work and relationships 

between complex activities. 

Projects are temporary activities of personnel, 
materials, and means to realize goals projects within a 
certain period of time which then ends. Projects in 
network analysis are a series of activities aimed at 
producing unique products that are only carried out within 
a certain period (temporary) [9] [10] [11]. 
 

 
 

Figure-1. Project stages cycle. 
 
b) Project performance 

Project success reveals that cost, time, and quality 
are the three basic and most important performance 
indicators in construction [12] [13] [14] [15]. 
 
c) Project acceleration 

The project acceleration strategy is identical to 
the risk response in risk management. It's just a risk that 
has occurred. The strategy is applied based on priority if 
there are a large number of factors causing project delays. 
By looking at the specific characteristics of construction 
projects and the factors that cause project delays, based on 
experience it is suggested that strategy recommendations 
in accelerating construction projects are: 
 
1. Managerial 
2. Scope of Work 
3. Critical Method 
4. Material and Supplier 
5. Tools 
6. Subcontractor 
7. Labor and Hours of Work 
8. Design and Implementation Methods 
9. Contract 
10. Site 
11. Crashing method 
 

The first step that can be taken to shorten the 
project implementation time is to perfect the relationship 
or logic of dependency between one activity and another. 
If this step has not been successful, then the steps usually 
taken are to accelerate the time of critical activities. 
Several alternatives can be used to accelerate the duration 
of the project such as adding labor, overtime, 
adding/replacing more productive tools, or also by 
changing existing implementation methods [16]. 

Any alternative steps taken to accelerate will 
result in changes in costs, both total costs, direct costs, and 
also indirect costs of the project itself. Changes in costs 
that occur vary, could have increased costs, could have 
remained the costs without changes, or even decreased 
after acceleration. 
 
A. Time Performance 

The project implementation time criteria are 
divided into 3 conditions, namely: 
 
a. Slow duration 

Slow duration is a duration which for one reason 
or another has a duration that is slower than the normal 
duration. 
 
b. Normal duration 

Normal duration is the time of project 
implementation that utilizes the greatest effective and 
efficient capabilities of workers who work normally, 
which is 7 hours a day and 1 hour rest (by Indonesian 
Labor Law). 
 
c. Fast duration 

Fast duration is the time of project that utilizes 
the maximum capabilities of the workforce plus overtime 
or rotating work. 
 
B. Cost Performance 

One important thing in planning a project is cost. 
Costs incurred in a project are: 
 
a) Direct cost 

Direct costs are costs that arise and are directly 
related to ongoing project activities. Direct costs include: 
 
▪ Material costs 

▪ Wage Fee 

▪ Equipment Costs 

 

b) Indirect costs 

Indirect costs are costs that are not directly 
related to ongoing project activities, including: 
 
▪ Cost Overhead 

▪ Unexpected costs 

▪ The advantage 

C. Quality Performance 

Quality, whether it concerns the product or 
process, has been considered both a criterion for project 
success and a factor by various researchers. Some 
researchers call this quality performance and consider it a 
criterion for the success of large projects. On the other 
hand, several other researchers consider the quality 
management process as a factor in project success. 
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a) Java Net Beans application program 

Net Beans is an open-source Integrated 
Development Environment written in Java. The 
development of NetBeans has accelerated since it became 
part of the Apache project. The NetBeans IDE can be used 
to develop in Java, but also supports other languages [17] 
[18]. These include PHP, C/C++, and HTML5. NetBeans 
is a successful open project with a huge user base, a 
growing community, and nearly 100 partners (and 
counting!). The Netbeans IDE is written in Java - but can 
support other programming languages. There are many 
modules to Extend Netbeans IDE. Netbeans IDE is a free 
product with limitations on how to use it. There is also the 
NetBeans Platform, a modular and extensible foundation 
that can be used as a software base for creating large 
desktop applications. ISV Partners provide value-added 
plug-ins that can be easily integrated into the Platform and 
can also be used to build their tools and solutions [19]. 
 
b) Steel tower building 

Steel tower building can be done vertically or 
horizontally. The vertical design is made by placing 
processing equipment in the tower and placing as much 
horizontal equipment as possible on the floor. Some 
owners mainly choose vertical designs because there are 
several benefits including: 
 
a) Does not require a large area of land for buildings. 
b) The machines can be arranged as effectively as 

possible from the top floor to the bottom 
c) Save on building costs, because horizontal buildings 

will require generally more expensive licensing costs 
 
3. METHODS 

The research object is the project of PT. XYZ. 
The details of the cost and duration of work are as follows 
in Table-1 and Table-2: 
 

Table-1. Project cost. 
 

 
 

Table-2. Project schedule. 
 

 
 

Stages of data analysis crashing with the 
acceleration of the addition of overtime: 
 
1. Make a Network Planning / Network Planning with 

CPM 
2. Determine the Critical Path 
3. Bring activities or activities that are included in the 

critical path to be accelerated 
4. Calculate daily productivity 
 

Daily productivity =
Work volumeNormal Activity Duration        …….…. (1) 

 
5. Calculate the daily productivity of all work items and 

make a table summary. 
6. Calculate hourly productivity 
 

Hourly Productivity =
Days ProductivityNormal Hours Activity Per Day        .... (2) 

 
7. Calculate all hourly productivity of all work items and 

make a table summary. 
8. From the recapitulation of the hourly productivity 

table, then calculate the daily productivity after 
crashing (the work plan that will be carried out in 
accelerating the duration of a job using the overtime 
method is as follows: 

a. Normal activity uses 8 hours of work and 1 hour of 
rest (8:00 to 17:00), while overtime is done after 
normal working time for 2 hours and 3 hours per day 
(18.30 - 20.30). 

b. The price of workers' wages for overtime work is 
calculated to be 1.5 times the hourly wage of normal 
work time and for the next hours 2 times the hourly 
wage of normal time. 

c. Productivity for overtime work is calculated at 60% of 
normal productivity. This decrease in productivity is 
due to fatigue, limited vision at night, and cooler 
weather conditions (Soeharto, 1997). 

9. Daily productivity crashes = (Normal work hours x Normal hour productivity) + (Total Overtime Hours x 0.6 x Normal hourly productivity) …3) 
10. Calculate all daily productivity after crashing and 

make a table 
 
11. Calculate the duration of the activity after crashing 

with overtime 
 

New Duration =
Work VolumeDaily productivity after crashing         …….. (4) 

 
12. Calculate all work durations after crashing and create 

table summaries 
13. Then calculate the normal cost of the worker 
 
a. Calculate normal daily work wage = Productivity per day x unit price wage per day   (5) 

Or: 
b. Calculate normal hourly wage = 
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Hour productivity x unit price wages of hour …........ (6) 

 
14. Calculate worker crash cost: 
a. Crash cost Workers is the amount of costs/wages of 

workers required to complete activities with an 
accelerated time period (crash duration), in this study 
the acceleration of the duration is done by the 
overtime method. 

b. The work plan of the worker's crash cost calculation is 
the same as the work plan in the work duration crash 
calculation with the method of applying overtime 
hours as described previously. 

15. Calculate all worker's crash costs and make a table 
summary 

16. Make a normal time, crash time, normal cost, and 
crash cost table 

 
Research flowchart for analysis project 

performance using crashing java application program as 
Figure-2: 
 
 

 
 

Figure-2. Research flowchart. 
 
4. RESULT 

Based on data analysis for overtime effect on 
project performance using Java crashing software 
application in Steel Tower Building. Project performance 
with 1 hour, 2 hour, and 3 hour overtime. When an activity 
is accelerated, the direct costs for the activity will increase. 
Direct costs such as labor costs, materials, and equipment 
directly related to the installation or construction of the 
project. Crashing causes indirect costs to increase because 
of inefficiencies by accelerating work faster than the 
normal average. Project acceleration can result in bonus 
additions, can prevent damage payments to the owner, or 
can save indirect additional costs. The number of bonuses 
to be received should be explained in the contract. 
 
a) Project performance with 1 hour overtime

Table-3. Percentage of normal cost (direct and indirect cost). 
 

 
 

From Table-4, direct costs are taken at 75% and 
indirect costs 25% of the total normal cost. Then direct 

costs are divided into materials is 78%, wages at 12%, and 
tools at 10%. 

 
Table-4. Normal and crash duration based on overtime productivity. 
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Table-5, based on normal productivity with an 
additional 1 hour of overtime, shows the new duration of 

work in column S and the new schedule from the MS 
project in Figure-3 as follows: 

 

 
 

Figure-3. New schedule of 1 hour overtime. 
 

Result analysis for 1 hour overtime effect on 
project performance using Java crashing software 

application, can be seen in Table-5 and Table-6 
recapitulation below: 

 
Table-5. Recapitulation of normal cost for 1 hour overtime. 

 

 
 

Table-6. Recapitulation of crash cost for 1 hour overtime. 
 

 
 
b) Project performance with 2 hour overtime 

Table-7. Percentage of normal cost (direct and indirect cost). 
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 From Table-8, direct costs are taken at 75% and 
indirect costs 25% of the total normal cost. Then direct 

costs are divided into materials is 78%, wages at 12%, and 
tools at 10%. 

 
Table-8. Normal and crash duration based on overtime productivity. 

 

 
 

Table-9, based on normal productivity with an 
additional 2 hours of overtime, shows the new duration of 

work in column S and the new schedule from the MS 
project in Figure-4 as follows: 

 

 
 

Figure-4. New schedule of 2 hour overtime. 
 

Result analysis for 2 hour overtime effect on 
project performance using Java crashing software 

application, can be seen in recapitulation Table-8 and 
Table-9: 

 
Table-9. Recapitulation of normal cost for 2 hour overtime. 

 

 
 

Table-10. Recapitulation of crash cost for 2 hour overtime. 
 

 
 
c) Project performance with 3 hour overtime 
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Table-11. Percentage of normal cost (direct and indirect cost). 
 

 
 

From Table-11, direct costs are taken at 75% and 
indirect costs 25% of the total normal cost. Then direct 

costs are divided into materials is 78%, wages at 12%, and 
tools at 10%. 

 
Table-12. Normal and crash duration based on overtime productivity. 

 

 
 

Table-12, based on normal productivity with an 
additional 3 hours of overtime, shows the new duration of 

work in column S and the new schedule from the MS 
project in Figure-5 as follows: 

 

 
 

Figure-5. New schedule of 3 hour overtime. 
 

Result analysis for 3 hour overtime effect 
on project performance using Java crashing 

software application, can be seen in recapitulation 
as below:  

 
Table-13. Recapitulation of normal cost 3 hour overtime. 
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Table-14. Recapitulation of crash cost for 3 hour overtime. 
 

 
 
5. CONCLUSIONS 

When an activity is accelerated, the direct costs 
for the activity will increase. Direct costs such as labor 
costs, materials, and equipment directly related to the 
installation or construction of the project. Crashing causes 
indirect costs to increase because of inefficiencies by 
accelerating work faster than the normal average. Project 
acceleration can result in bonus additions, can prevent 
damage payments to the owner, or can save indirect 
additional costs. The number of bonuses to be received 
should be explained in the contract. 

Based on the analysis of the effect of overtime on 
the project performance of to feed mill tower building 
project, the most efficient cost slope is the addition of 1 
hour of overtime. The time reduction of 30 days with the 
added cost is US$ 29.360,-, and the cost slope is US$ 
26.913,-. But if the owner needs to time reduction for a 
complete project of 60 days, can be done 2 hours overtime 
with an additional cost is US$ 60.126,- and the cost slope 
is US$ 51.183. 
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