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PREFACE

This program book is published in line with the Twelfth International Seminar on
Industrial Engineering and Management (12t ISIEM). The International Seminars on
Industrial Engineering and Management (ISIEM) is an annual seminar to provide an
effective forum for invited speakers, academicians, engineers, professionals and
practitioners coming from universities, research institutions, government agencies
and industries to share or exchange their ideas, experiences and recent progresses in
industrial engineering and management and other related fields in dealing with the
dynamics and challenges of the 215 century.

This 12" ISIEM is hosted by seven universities, namely Atma Jaya Catholic University
of Indonesia, Universitas Trisakti, Universitas Esa Unggul, Universitas Al-Azhar
Indonesia, Universitas Tarumanagara, Universitas Pasundan, and Universitas
Pancasila. The seminar main theme for this year is Industrial Intelligence System on
Engineering, Information and Management. Under this theme, we will explore
sustainable innovation in industrial technology, information, and management of
global issues. The articles cover a broad spectrum of topics in Industrial Engineering
and Management, namely Quality Engineering & Management (QM), Decision Analysis
& Information System (DAIS), Supply Chain Management (SCM), Production System
(PS), Industrial System (IS), Operation Research (OR), and Ergonomics & Product
Design (ER&PD).

The articles in this issue provide an overview of critical research issues reflecting on
past achievements and future challenges. Those papers were selected from 149
abstracts, and we will send these papers to IOP for publication as an Open Access
Proceeding. This is the third time we have had MOU with IOP in United Kingdom to
publishing the papers that is indexed by Scopus. This year’s seminar become special as
more delegates and papers come and received from various universities as well as
countries. We are hosting more than 110 delegates both local and from abroad.

I would like to give special commendation to our keynote speakers Prof. Dr. Abdul
Talib Bon of Universiti Tun Hussein Onn Malaysia and Prof. Dr Hui-Ming Wee of Chung
Yuan Christian University Taiwan. We are also grateful to our International partners,
namely Kasetsart University Thailand, Bright Star University Libya, Chung Yuan
Christian University Taiwan, and Universiti Tun Hussein Onn Malaysia, for their
contribution to enrich the variety of articles and participants. We are deeply grateful
to PT. LEN Industri for sponsoring our seminar. We appreciate all reviewers and
editors, for their commitment, effort and dedication in undertaking the task of
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reviewing all the abstracts and full papers. Examining large number of submissions in
a relatively short time frame is always challenging. Highest appreciation is also given
to all members of committees for their mutual efforts and invaluable contribution to
success of this seminar. Without their help and dedication, it would not be possible to
produce this program book in such a short time frame.

Finally, special thanks to all delegates of 12th ISIEM for their contributions. We hope
the information in this Program book are useful to all of you. Thank you.

Vivi Triyanti ST., M.Sc.
Chair of Committee
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Amarta Hills Hotel and Resort, Batu-Malang-Indonesia, March 17-19, 2020
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Ergonomic Intervention to Improve The Productivity of Brick
Press Tool in Small and Medium Entreprise (SME) Akheng
Kobar

Lamto Widodo?#, Silvi Ariyanti®**4, and Andreas Jason?

YIndustrial Engineering Department, Tarumanagara University, Indonesia
2Work System Design and Ergonomic Laboratory, Tarumanagara University,
Indonesia

®Industrial Engineering Department, Mercu Buana University, Indonesia
“lamtow@ft.untar.ac.id ; ariyantisilvi4l@gmail.com

Abstract. Akheng Kobar is one of the small and medium enterprises (SMESs) that is growing,
which produces concrete blocks manually. The brick making process has an ergonomic
problem, because the posture of workers in a squatting and bending position for a long time
during work. Based on interviews with workers, there were complaints of pain in the back,
arms, wrists, calves and thighs. Other complaints include the neck, hands and ankles. In this
study, an analysis of initial working conditions, tool design, implementation and results
analysis were carried out. Analysis of current conditions using REBA (Rapid Entire Body
Assessment), obtained a score of 11, and the JSI (Job Strain Index) analysis score was 39. The
results indicate that the process of bricks production must be changed and improved.
Furthermore, it was carried out to design a concrete brick press, with the aim of reducing the
level of ergonomic risk and increasing productivity. Tool design based on operator complaints,
body posture analysis and anthropometric data. Of the several alternatives, obtained the best
design alternatives and then made a prototype. Implementation results show a decrease in
REBA Score from 11 to 7. Ergonomic Risk Factor decreased from 9 to 5, Job Strain Index
scores decreased from 39 to 6.8, and standart time of process decreased by 44,38%.

Keywords: ergonomic, intervention, productivity, REBA, JSI, brick

1. Introduction

Ergonomics is the study of the nature, abilities, and limitations of humans to design a work system so
that people can live and work on that system properly [1][2]. Thus the desired goals of the work can be
achieved effectively, safely and comfortably. The development of ergonomic tools is needed to reduce
musculoskeletal disorders related to work and take into account factory needs [3]. Ergonomics talks
about identifying work risks and how to reduce those risks. Applications can be either simple analysis
up to modern technology [4], even to the use of expert systems [5]. Previous research was carried out
on the work systems of the pressing industry [6], furniture industry [7], welding work stations [8], and
public facilities [9] by utilizing the principle of ergonomics to increase work productivity. In this
research, a case study was carried out on 'Akheng Kobar' Small and Medium Enterprises, a brick
industry located on Jalan Tanjung Raya 2, RT 004, RW 8, Banjar Serasan Sub-district, East Pontianak
District, Pontianak City, Kalimantan. This company produces bricks manually, with the type of bricks
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produced are 3 cavity bricks. From the observations of UKM Akheng Kobar, the position of the
worker when performing activities is not ergonomic, ie the worker works with the body position
squatting and bending. This is because the tools and materials are placed on the floor. The process is
done in a long period of time and repeatedly. In this case, it is seen that working conditions are not
ergonomic and can be at risk to the physical condition of workers.

This research uses REBA (Rapid Entire Body Assessment) analysis, a method developed in the field
of ergonomics and can be used quickly to assess the work position or posture of an operator's neck,
back, arms, wrists and feet [10] [11] [12]. Besides this method is also influenced by coupling factors,
external loads supported by the body and the activities of workers. Risk categories according to REBA
analysis can be seen in Table 1. The results of the REBA assessment show that the work processes are
the most risky, and the most dangerous are the pressing and laying processes.

Table 1. REBA score and level of MSDs Risk [10]

REBA Score Risk Level Action Level  Action

1 Negligible risk 0 No action regiured

2-3 Low risk 1 Change may be needed

4-7 Medium risk 2 Further investigation, change soon
8-10 High risk 3 Investigate and implement change
11-15 Very high risk 4 Implement change

Other methods are also used to assess work risks, namely JSI (Job Strain Index) [13] and ERF
(Ergonomic Risk Factor) [14] . JSI is a method used to evaluate work against the risk of
musculoskeletal disorders in the Distal Upper Extremity (DUE) section including the elbows,
forearms, wrists, and hands. While the ERF assesses any ergonomic factors that can cause work risks
which consist of awkward postures, forcing, repetition, vibration, static loading, stress, and extreme
temperatures. The results of the JSI and ERF methods also show that pressing is the most dangerous
process.

From the results of the preliminary analysis, it was found that the largest score indicating un
ergonomic conditions was found in the pressing and laying process. There were worker’s complaints
of pain in the back, arms, wrists, calves and thighs. Other complaints include the neck, hands and
ankles. To solve this problem, an ergonomic intervention is carried out, starting with an ergonomic
risk analysis of the initial conditions, designing work tools, implementing the tools and analyzing the
results. By using this tool, it is expected to reduce the pain complaints felt by workers as well as to
reduce ergonomic work risks.

2. Methods

This research was conducted at Akheng Kobar UKM which produces a brick located in Pontianak with
a number of workers is 2 person. These workers carry out activities alternately in the brick press
(press) and laying section. The study began with direct observations and interviews with workers.
This is to find out physical complaints, work completion time, assessment of body posture scores
using REBA, JSI and ERP methods. After that, designing tools, making prototypes and implementing
them are carried out. The results of the implementation are the final evaluations which are the
conclusions of the research and as a basis for suggestions for improvement in the future.

3. Result and Discussion
The following are the results of direct observations in the field of brick building SME workers.
Ergonomics risk factors are most common in the brick pressing process, can be seen in Table 2.
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Table 2. Analysis of 'Ergonomic Risk Factor'

No Activity Awkward Force Reps Vibration Static  Contact Extreme

Posture loading Stress  Temperature
1 Brick
Pressing ‘ ‘ . . . .
Process
2 Brick
Laying . ‘ ‘
Process

From the results of the calculation of the brick pressing process REBA obtained a score of 11 where
the meaning of the value required immediate action because of the very high risk. Meanwhile, the
process of brick laying obtained a score of 7. The following are the results of REBA calculations in the
three processes that can be seen in Table 3.

Table 3. Calculation results from REBA analysis

Activity Posture Position REBA Score

Brick Pressing

Process 11

Brick Laying
Process
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Figure 1. JSI evaluation results on the Pressing Process

Job Strain Index (JSI) is done in the brick pressing process, and the brick laying process on the
rack. The results obtained in the pressing process are the most dangerous. Calculation of JSI pressing
process can be seen in Figure 1.

Brick Press Tool Design
Based on the analysis of REBA, Ergonomic Risk Factor and Job Strain Index that has been done, the
highest score obtained in the pressing process. Therefore, product design is focused on reducing the
level of risk of physical hazards in the pressing process. The first stage in design is to determine the
needs matrix which is obtained from the identification of customer needs to find out what the
customer's desires for the product. The need matrix is seen in Table 4.

Tabel 4. Need Matrix

Need

level of importance

OOk WN -

Convenient Ways of Work
Speed up the Production Process Time
No Need To Squat For Pressing
Easy-to-Use
Reducing Manpower Expenditures when Pressing
Durability

W s oo~ 01
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The next step is to establish technical specifications and target value specifications. The aim is to
reveal precise and measurable details about what the product must be able to fulfill. Finally obtained 3
concept design tools as in Figure 2, Figure 3 and Figure 4.

BATAKO'

Figure 2. 1% Concept Figure 3. 2" Concept Figure 4. 3" Concept

From the 3 concepts, conceptual assessment is carried out to choose 1 final concept that can meet
expectations and solutions to overcome existing problems. Based on the results of the concept
assessment found that concept 1 is the chosen concept. Conceptual size is based on Indonesian
Antopometry data [7]. Following are the dimensions of concept 1 which can be seen in Table 5.

Table 5. Final dimension of tool

No Description Dimension (cm)
1 Height 25cm

2 Width 22cm

3 Length 49 cm

Analysis of REBA by using 3ds Max software aims to simulate a tool that has already passed the
design stage. Based on these simulations, a REBA score of 5 is obtained, which indicates a reduction
in the value of risk at work. The 3ds Max simulation can be seen in Table 6.

Table 6. REBA Analisis by using Software 3ds Max

No 3ds Max Simulation Activity REBA Score

Pressing Process 5

Analysis of Implementation Results
After implementing the work station, Ergonomic Risk Factor analysis is done. The results can be seen
in Table 7, where there is a decrease from 9 to 5. The REBA score decreased from 11 to 7. The
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analysis of the REBA score after implementation can be seen in Table 87. The Job Strain Index (JSI)
score decreased from 39 to 6.8, which indicates that the work process is safe. Analysis of JSI scores
after implementation can be seen in Figure 5.

Table 7. Ergonomic Risk Factor Analysis After Implementation

No Activity Awkward Force Reps  Vibration Static Contact Extreme
Posture loading Stress  Temperature

1 Brick
Pressing . .
Process

> Tang C )

Process

Table 8. REBA Score after implementation

Activity REBA Score

Pressing
Process
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Figure 5. Job Strain Index Score after implementation

Evaluation of the results of implementation is also carried out on the production process time. The
results show a decrease in working time by 43.38% which can be seen in Table 9. This means that by
implementing the use of design tools can increase productivity.

Table 9. Comparison of Production Process Time

No Time Criteria Before After Percentage of
Implementation Implementation (sec)  Time Reduction
(sec) (%)
1 Cycle Time 47.94/ 1 product 56.80/2 products 40.75
2 Normal Time 49.85/ 1 product 59.072/2 Products 40.75
3 Standard Time 64.71/ 1 product 73.272/ 2 Products 43.38

4, Conclusion

In the brick production process, work stations that have the highest ergonomic risk are the pressing
process, which is indicated by high REBA, JSI and ERF scores. The design of the tool is carried out to
mitigate this risk based on operator complaints, posture analysis and anthropometric data.
Implementation results show a decrease in REBA Score from 11 to 7. Ergonomic Risk Factor
decreased from 9 to 5, and Job Strain Index scores decreased from 39 to 6.8. Before carrying out the
implementation, it is known that the standard time for the pressing process and brick laying is 64.71
seconds for 1 product. After implementing the product, it is known that the standard time for the
pressing process and laying of concrete blocks is 73.272 seconds for 2 products. So there was a
decrease in working time by 44.38%.
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In addition, this study focuses on operator complaints and operator posture, not paying attention to
other aspects such as the environment and the detail of the energy required. For further research, it is
recommended that these factors be considered, so that the results are more comprehensive.
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