
121 
 

JIPTEK, Vol. 16  No.2, 2023 DOI: https://doi.org/ 10.20961/jiptek.v16i2.67729 

 

JIPTEK: Jurnal Ilmiah Pendidikan Teknik dan 
Kejuruan 

Journal Homepage: https://jurnal.uns.ac.id/jptk 

 
LIFE CYCLE COST ANALYSIS OF BUILDING MAINTENANCE 

 
Evita Rosita, Dewi Yustiarini2, Siti Nurasiyah3 

1,2,3Program Studi Teknik Sipil, FPTK, Universitas Pendidikan Indonesia 
Jalan Dr. Setiabudi 229, Bandung 

Email: evita@upi.edu, dewiyustiarini@upi.edu, siti.nurasiyah@upi.edu 
 

ABSTRACT 
Building maintenance is an activity to maintain the reliability of the building so that it remains 
functional following the Regulation of the Minister of Public Works No. 24 / PRT / M / 2008 concerning 
Building Maintenance Guidelines; building maintenance includes architectural, structural, and 
mechanical maintenance. This problem must be considered during building construction to realize the 
use of structures that fulfil requirements for efficiency, environmental harmony, safety, health, comfort, 
and convenience. With regular maintenance, the building can achieve its design life with a minor 
frequency of damage and repair. The cost of building maintenance will increase yearly according to 
the inflation increase in each region.   This study aims to analyze the maintenance costs of the Sports 
Center building using the LCC (Life Cycle Cost) method with architectural aspects (walls, ceilings, and 
floors) within the next 20 years. Life cycle costs (LCCs) are costs required by a building over the life 
of its plan. This approach assesses the total cost of an asset over its life cycle, including initial capital 
costs, maintenance costs, operating costs, and the residual value of an asset at the end of its life. The 
study's findings demonstrate how to create a model for predicting maintenance costs. According to this, 
the Sports Center building must spend IDR 1.445.082.148,15 on maintenance over the next 20 years. 
The following includes IDR 280.180.770,42 for ceiling maintenance, IDR 338.260.528,79 for walls, 
and IDR 826.640.848,94 for flooring. 
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INTRODUCTION 

The building has various functions according to 

the needs of its owners. Building upkeep occurs 

to preserve this feature so the structure is always 

fit. The need for regular maintenance to care for 

the building to reach a predetermined age of the 

building. With regular maintenance, frequency 

of replacement and repair will be carried out 

more and more frequently during the life of the 

building plan, resulting in high maintenance 

costs. Hence the cost of the entire project cycle 

will also be high. 

One method that can be used to analyze the 

economic value of a building by considering 

operational costs throughout the life of the 

building is the Life Cycle Cost (LCC) method. 

This method has been known since the mid-

1970s and has now been applied by large 

corporations and government-sponsored 

projects in several countries. This method is also 

helpful in making decisions based on economic 

value, considering the location, engineering and 
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planning of architecture, construction, 

arrangement, and operation to disposal followed 

by replacement of components or systems during 

a life span. 

 

Building Maintenance 
 Building maintenance seeks to make it 

possible to utilize structures that are efficient, in 

tune with the environment, safe, healthy, 

comfortable, and convenient. It is required to do 

routine building maintenance following 

applicable criteria in order to realize this. 

Building maintenance is an activity to maintain 

the dependability of the building and its 

infrastructure and facilities so that the building is 

always livable, according to the Indonesian 

Minister of Public Works Regulation Number 

24/PRT/M/2008 concerning the Guidelines for 

Building Maintenance and Maintenance 

(Rakyat, 2008).  

The Hall of the Training Education Center 

is a unique training place for human resources to 

support service performance. The Hall of the 

Training Education Center consists of several 

buildings, a Sports Center ̧ mosques, libraries, 

punctuality buildings, mechanical labs and 

others. To support the function, it is necessary 

for buildings the implementation of routine 

maintenance as a form of maintenance of the 

feasibility of the building according to the age of 

the planned building. The discrepancy in the 

implementation of maintenance and the non-

maintenance of buildings in this building caused 

some buildings to undergo repairs often. The 

Sports Center building underwent wall repairs in 

2020 with a new building age of 4 years. 

Maintenance activities were carried out, but 

there was no list of periodic inspections and no 

building maintenance. Based on preliminary 

surveys, there are several visible damages, 

namely fine cracks in some of the building walls, 

peeling paint, and ceilings. For the period of use 

to be by the plan, it is necessary to periodically 

maintain the building against damage to building 

components to maintain the comfort level of 

building users (Nanda, Ratnaningsih, & 

Nurtanto, 2020).     

Figure 1. Building Implementation Process 

Source:  (Rakyat, 2010) 

From Figure 1, it can be seen that at the stage of 

building utilization, utilization implementation 

of Maintenance, Maintenance and periodic 

inspection of the building. Based on the 

Government Regulation of the Republic of 

Indonesia Number 36 of 2005, which was 

amended into Government Regulation of the 

Republic of Indonesia Number   27 of 2018.   

Certificate of Eligibility for Building Functions, 

as referred to, is valid for 20 (twenty) years. 

Therefore, the maintenance cost for the 20 years 

from which the building was erected will be 

calculated. 
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Life Cycle Cost 
Life Cycle Cost (LCC) is the concept of 

modelling the calculation of costs from the initial 

stage to the dismantling of assets from a project 

as a tool for making decisions about analytical 

studies and calculations of total costs that exist 

during its life cycle. LCC can be defined as the 

method for assessing the economic value of 

decisions of a design project. LCC is from 

cradle-to-grave costs. Life cycle costing for 

buildings is usually taken as a total cost. This 

total cost includes annual operating, 

maintenance and disposal costs (Levander, 

Schade, & Stehn, 2009). The technique can help 

make decisions about building investment 

projects (Schneiderova-Heralova, 2018). LCC 

integrates several mathematical calculations that 

help to identify future costs (Flanagan et al., 

2005: Manewa, Siriwardena, & Wijekoon, 

2021). According to Ashworth (1994) (in 

Kamagi, Tjakra, & Malingkas, 2013), various 

factors are considered essential and related to 

Life Cycle Cost. Such factors are building age 

(biological age, functional age, and economic 

era), component age, interest, taxation, design 

methods, and quality in construction. 

Life Cycle Cost is a way that at least 

theoretically has the potential to evaluate 

construction work and is one of the successful 

techniques for identifying the total cost of 

ownership of construction assets (Manewa, 

Siriwardena, & Wijekoon, 2021). 

RESEARCH METHOD 
 The Life Cycle Cost method is used only 

on building elements of walls, floors, and 

ceilings. Based on the Indonesian Government 

Regulation No. 36 year 2005 (Pemerintah, 

2005), the approximate life of the plan used is 20 

years. The research was conducted at the Sports 

Center in Bandung City, West Java. The 

following are the stages for which the calculation 

is used: 

• Determine the initial cost of construction of 

each work. 

• Calculates the cost of maintenance with the 

influence of inflation using the open rate, 

with the formula: 

F = P (F/P, i%, N)   (1) 

(Source: Pujawan, 2009) 

  Where: F = Future Worth  

P = Present Value  

i% = Effective interest rate period 

N = Number of drying periods 

• Create an actual Lifecycle Costs table. 

 

RESULTS AND DISCUSSION 

Data processing process: 
•  The initial cost of the construction of each 

work: 
• The calculation of maintenance costs over 

the life of the building uses interest rate 

inflation with the calculations in Table 1.  
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Table 1. Calculation of maintenance costs 

The amount of inflation obtained from the 

Central Statistics Agency of Bandung City 

yearly was 3.68%. Based on the Regulation of 

the Minister of Public Works and People 

Housing Number: 24/PRT/M/2008 concerning 

Guidelines for Building Maintenance and 

Maintenance (Rakyat, 2008), ceiling 

replacement is carried out at least once every 10 

(ten) years. Ceiling maintenance over the next 

ten years with inflation of 3.68%. The Sports 

Center was built in 2016. 

Known: P = IDR 80.155.204,67 

  i = 3.68 %  

N = 10 years 

Then,   F = P (F/P, i%, N ) 

  = IDR 80.155.204,67 (F/P, 3.68%, 10)  

  = IDR 80.155.204,67 (1,435)  

  = IDR 115.048.672,70 

The calculation of the cost of maintaining 

floors and walls over the life of the building is 

carried out using the same formula.   For the 

floor itself, the treatment is carried out by 

replacing it once every ten years and on the walls 

themselves, painting is done once every four 

years. Table 2 elaborates the maintenance costs 

each year.  

Table 2 Yearly maintenance costs 

 
 The total maintenance cost during the 

life of the building is IDR 1.445.082.148,15, 

with details of painting work carried out 2 times, 

floor repairs 2 times, and wall painting 5 times 

in 20 years, as depicted in Table 3. 

Table 3 Detail of maintenance costs 

 

CONCLUSION  

Using the basic calculation of Life Cycle Cost 

(LCC) at the Sports Center Building for wall, 

floor, and ceiling work items, the total 

maintenance cost with inflation of 3.68% in the 

Description Total Price 

Ceiling Maintenance 
Costs 

 IDR 
280.180.770,42 

Wall Maintenance 
Cost 

 IDR 
338.260.528,79  

Floor Maintenance 
Costs 

 IDR 
826.640.848,94  

Total Cost  IDR 
1.445.082.148,15 



125 
 

JIPTEK, Vol. 16  No.2, 2023 DOI: https://doi.org/ 10.20961/jiptek.v16i2.67729 

20 years since the building was built was IDR. 

1.445.082.148,15. A breakdown of costs 

consisting of:  

• Wall Maintenance Cost is IDR 

338.260.528,79, maintenance costs with five 

times of paintings. 

• Floor Maintenance Cost of IDR 

826.640.848,94, maintenance costs with two 

replacements of ceramics and concrete. 

• Ceiling Maintenance Cost IDR 

280.180.770,42, maintenance costs with two 

times ceiling replacement 

Implications and recommendations from the 

results of the study of Life Cycle Cost Analysis 

of Building Maintenance: 

• In the calculation of Life Cycle Cost (LCC), 

it is known that the costs that need to be 

prepared by the project owner are not only 

construction costs; there are other costs for 

the building to remain fit to function for the 

life of the planned building.   Life Cycle Cost 

can be applied to every construction 

calculation to make it easier for building 

managers to determine yearly maintenance 

costs. 

• Calculations using the Life Cycle Cost 

(LCC) method in determining planning costs 

need to be carried out in the entire scope of 

maintenance following the Regulation of the 

Minister of Public Works No. 

24/PRT/M/2008 concerning Building 

Maintenance Guidelines, not only the scope 

of architecture. 
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