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Experimental Study of the Classical Music and Light 
Intensity Effect on the Heart Rate of the Readers (A Case 

Study in Industrial Engineering Library, Diponegoro 
University)  

Heru Prastawa1a, Novie Susanto1b, Manik Mahachandra1c  

Abstract.  This paper aims at determining the effect of music and light intensity on heart rate and perceptions of 
visitors in Industrial Engineering Library, analyzing the performance of users in various treatment conditions and by 
doing so, providing recommendations for the right combination of treatments to increase concentration and 
increase the level of relaxation. It proves students' better performance when they work in better physical 
environment design, especially in the library. Based on preliminary studies, it is indicated that the Industrial 
Engineering Library (IEL) needs re-engineering of the light and sound condition. The library room does not inline with 
the Head of National Library of Indonesia's rules, number 13 of 2017, about the national standard of college libraries 
for lighting condition. Besides, about 90.2% of students feel the classical music increases comfort and concentration 
in reading activities. The research data was collected by recording 24 respondents' heart rate and processed by 
experimental design using SPSS software. The result provides recommendations from the human physical aspect by 
selecting the treatment to achieve the highest performance. An additional questionnaire with a Likert scale was 
disseminated to measure the respondents' perceptions. The results showed that the interaction of 200-600 lux 
lighting and classical music variables was the best treatment to achieve the highest performance. 
 
Keywords: classic, music, light intensity, heart rate, library. 
 

I. INTRODUCTION1 
Industrial Engineering Library (IEL) UNDIP is a 

reading room located on the second floor of the 
Industrial Engineering Building at Diponegoro 
University. Students widely use IEL to find 
references to support lecture activities. Besides, 
IEL is also often used to conduct discussions and 
work on assignments. Therefore, IEL must have a 
proper physical environment that can support 
these activities. It is needed to prevent a high 
mental or physical load due to an improper 
environment. The right lighting is also required so 
that the eyes do not get tired quickly in activities 
(Chen et al., 2017). According to the rules of the 
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Head of the National Library of the Republic of 
Indonesia number 13 in 2017 about the national 
standard of university libraries, it is recommended 
to use 200 lux or 400 lux light intensity, and 20-25 
Celsius temperatures range for reading activities 
in public reading rooms. The physical 
environment must be adjusted to the human 
population that uses the room because each 
physical human being will show various 
acceptance levels of different physical 
environmental conditions. If the physical 
environment's control is proper with the standard, 
then human performance can be ensured to be 
maximal. It is characterized by high concentration 
and high productivity (Rahmillah, 2016). 

The second variable studied is light. Lighting in 
the workplace has influence employee 
performance in several ways such as eye strain 
and visual comfort (van Bommel & van Beld, 
2004; Boyce, 2003), cognitive performance, and 
problem-solving ability by interfering with 
physiological factors like circadian rhythms 
(Juslen & Tenner, 2005) as well as the impact on 
mood and interpersonal relationships at work and 
therefore job satisfaction (Boyce, 2003). The 
recent light intensity is still not following the 
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Maintenance Cost Analysis Using Cost of Unreliability 
(COUR) Method with Business Consequence Analysis: 

 A Case Study of a Shot Blast Machine 
Jasmine Raisya Salsabila1a, Fransiskus Tatas Dwi Atmaji1b, Aji Pamoso1c 

Abstract.  Losses caused by unreliable machines in a production line will affect the total cost losses from a 
manufacturing company's production process. Based on historical data of damage that has been obtained from the 
maintenance department of XYZ companies, the MACH MWJ 9/10 Shot Blast Machine is the machine that has the 
highest-level frequency of damage. This machine is useful for cleaning sand or residual production dirt that sticks to 
workpieces that have been cast in the casting process, especially for E-Clips components. The research's purpose is to 
determine the value of cost losses due to machine unreliability using the Cost of Unreliability (COUR) method, with 
Business Consequence analysis (BC) analysis. The cost effects of these costs include Corrective COUR and Downtime 
COUR. The final calculation of COUR shows that the total cost of COUR Downtime caused by the unreliability of the 
machine is greater than the total Corrective COUR. After calculating the COUR, an analysis of the business 
consequences resulting from the machine's unreliability is carried out using a risk matrix. The analysis results show 
that the shot blast machine's critical components are in the red or high-risk category and have a very high Probability 
of Failure (PoF). The results of COUR analysis with business consequence analysis will be an input for the company to 
make a machine maintenance system policy, especially for the MACH MWJ 9/10 Shot Blast machine's critical 
components. In general, this research's novelty is to combine the application of the Cost of Unreliability method with 
an analysis of the effects of the Business Consequence caused by the machine's selected critical components. 
  
Keywords: Cost of Unreliability, Maintenance, Corrective, Downtime, Business Consequence. 
 

I. INTRODUCTION1 
The role and function of machine maintenance 

in the modern manufacturing industry have 
grown rapidly, becoming increasingly important 
and more challenging in today's dynamic 
business environment (Atmaji, 2015). This change 
because the machine maintenance function's 
effect will significantly impact its total costs in the 
company's production cycle (Alhilman, 2017).  
Machine maintenance is generally defined as a 
combination of all technical, administrative, and 
managerial actions during a given cycle to 
maintain or restore a state in which the machine 
can perform the functions as required (Bokrantz 
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et al., 2020). Machine maintenance is carried out 
as a strategic decision to eliminate and minimize 
the potential for failure, breakage, stopping, and 
damage to equipment or machines (Patidar et al., 
2017). The purpose of machine maintenance is to 
maintain the reliability of the machine so that it 
can operate properly. Therefore, a good, precise, 
and consistent strategy is needed to maintain the 
production process's continuity. If a company is 
unable to perform proper machine maintenance, 
it will cause the machine to be unreliable and 
cause losses, both time loss and total production 
cost loss. The cost of unreliability caused by a 
damaged production machine can be calculated 
using the Cost of Unreliability (COUR) method  
(Alhilman, 2017; Vicente, 2012). 

According to research by (Crespo Márquez et 
al., 2012; Salonen & Deleryd, 2011b, 2011a; 
Stenström et al., 2016), all costs that are the result 
of all situations related to the problem of failure, 
including costs associated with the maintenance 
program that is not run correctly will be affected 
into general production cost. Meanwhile, the 
COUR studies production facilities as a network 
for system reliability and the costs incurred when 
the system fails to do its work, which is used to 
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Disruptions Control on Precast Concrete Supply Chain in 
Construction Projects 

Iveline Anne Marie1a, Nilla1b, Nora Azmi1c, Yayang Ade Suprana1d 

Abstract.  Agility amid uncertain circumstances is key to all-across sustainable industries. The construction industry 
depends heavily on projects as potent drivers to their operational activities regardless of projects' hardwired 
constraints—shipment, resistance to risks— to affect Key Performance Indicator (KPI). PT ABX, as one of the 
Indonesian precast-concrete manufactures, is the object of this research aiming to find precautionary strategies for 
controlling disruptions to the concrete supply chain in construction projects. It considers such supply-chain 
disruptions, and therefore, the two-layered House of Risk (HOR) model to subsume risks identification, and risks 
control is applicable for minimizing possible disruptions. It finds risk events, some of which are classified as critical 
risk events and preventive actions against risks. The findings contribute to a working framework for managers 
responsible for applying effective strategies for preventing such disruptions.  
 
Keywords: house of risk; risks; disruptions, construction projects, supply chain. 
 

I. INTRODUCTION1 
Intense competition over product innovation, 

production, and performance in the precast 
concrete industry leaves the players bruised. The 
supply chain within management concept refers 
to the inseparable production process, 
distribution, and marketing as consumers are 
exposed to their-desired products available in 
markets. At the same time, producers are capable 
of producing products amounts, quality, proper-
market location are subject to preliminary plan 
(Saptana et al., 2016). While working towards 
fulfilling consumers' expectations, projects should 
be quite agile in managing possible-yet-common 
risks to impact preliminary-planned aims (PMI, 
2008). Projects apply risk management in order to 
unknown risks amid the ongoing projects, and 
therefore, cost and time efficiency, as well as 
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quality properness, are achievable (Nurlela and 
Suprapto, 2014). 

Any activities inseparable from supply-chain 
management bound to risks as Handayani (2016) 
theorizes uncertainties (i.e., demand, capacities, 
time shipment, cutting-edge technology, market 
changes, intense competition, political upheaval, 
and government regulations) embedded in the 
supply chain are initial agents to spark risks. One 
risk agent commonly has domino effects of 
sparking other risks, and PT ABX precast supply 
chain is also exposed to domino-effect risks.  

Marie et al. (2015) have conducted research of 
a model of disruptions control applied in 
processed bread makers and beef-sausages 
makers. That model anticipates and prevents any 
disruptions from supplying, demand, internal 
production system and varies in sub-models it 
has (i.e., preventive actions against disruptions, 
advanced policies of controlling disruptions, and 
inventory tolerance. The sub-model of preventive 
actions against disruptions recommends rule-
based mechanisms to control disruptions; the 
sub-model of policies of controlling disruptions 
generates prevailing regulations against 
disruptions, and the sub-model of inventory 
tolerance by means of average disruptions 
produce safety stock value. 

 Each of the disruptions and preventions 
against them is recorded in a certain database 
whose names are input and locked with 
keywords. Should any disruptions occur, proper 
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