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Abstract

PT Semen Padang is a cement manufacturer. According to preliminary observations, the cement packing process, which is done at the
Packing Plant Indarung unit, is the last step of the cement production process. Due to the sideways and bowed body positions, cement
bagging is performed manually with a less ergonomic working position. This is performed continuously, causing workers complaints of
musculoskeletal disorders. The results of distributing the Nordic Body Map questionnaire to employees indicate that many operators
experience pain due to their work positions. Based on these findings, the RULA method was used to analyze work posture, yielding a
group A posture score of 7, a group B posture score of 4, and a final RULA assessment score of 7. The OWAS method assessment,
meanwhile, earned a score code of 2141 and was categorized as a level 3 risk. The results of the risk assessment using the RULA method
yield a score of 7, indicating that the operator's work attitude needs to change immediately, whereas the results of the assessment using the
OWAS method yield a score of 3, indicating that work posture has a very significant impact on tension and needs to be corrected as soon
as possible. On the basis of the results of these assessments, a recommendation was made to design a trolley work facility that can be
utilized to reduce the risk of MSDs for cement packaging operators.

Keywords: Musculoskeletal Disorders, Nordic Body Map, OWAS, RULA.

1. Introduction

Cement packing occurs at the Packing Plant Indarung (PPI) unit as the concluding step in PT Semen Padang's cement production process
[1]. According to the findings of a survey, the operator is required to stand while performing the cement bagging process because the body
is in a sideways position when placing the cement bag into the machine [2]. The following poses a risk for workplace injuries as well as
pain in the neck, shoulders, arms, back, and waist: These tasks are carried out by operators for seven hours a day. A bag that is next to the
table is also picked up by the bagging operator and placed there without the use of a tool [3]. This is done continuously and repeatedly,
increasing the risk of musculoskeletal disorders (MSDs), which are characterized by complaints of discomfort in the neck, back, abdomen,
arms, and legs [4] [5].

This condition can reduce the productivity of cement bagging employees. Therefore, it is essential to conduct an analysis of work posture
to reduce discomfort associated with performing activities in accordance with ergonomics-based good work posture. Based on these issues,
work posture analysis is conducted using the RULA and OWAS methods. This study aimed to determine the outcomes of the operator's
work posture risk assessment in the PP1 cement bagging section using the RULA and OWAS methodologies, as well as the work facility
design in the PPI cement bagging process [6] [7].

Ergonomics is a field of science that studies how to harmonize between humans and work and the work environment in order to create
comfort, safety and prevention of injuries and health problems with the aim of increasing work productivity and a better quality of human
life [8] [9] [10]. Posture and movement play an important role in ergonomics, with improper working posture and long working hours can
cause workers to experience several musculoskeletal disorders and other disorders resulting in suboptimal production processes. In general,
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one of the leading causes of MSD symptoms in workers is an incorrect working posture, which initiates muscle disorders due to an increased
workload [11][12][13].

RULA is a science developed in ergonomics research that studies and evaluates the working position of the upper body of workers. The
main focus of the RULA assessment that is measured in detail is the posture of the shoulders or upper arms, elbows or forearms, wrists,
neck and waist [14] [15]. The OWAS method is a work attitude analysis method that defines body movements of the back, arms, legs and
the weight of the load being lifted. Each member of the body is classified into a working attitude. The purpose of using this method is to
analyze the comfort level of work postures in workers and evaluate work postures [16] [17] [18].

2. Materials and Methods

The study was conducted at PT Semen Padang's Packing Plant Indarung (PPI) unit, which is located on JI. Raya Indarung in Padang, West
Sumatera, Indonesia, during the packing of cement. Observed was the work posture of the cement bagging operator, which included the
process of placing the cement bag on the table and inserting it into the packer machine, to determine the risk of musculoskeletal disorders
in employees. The research flow diagram can be seen in figure 1.
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Fig 1. Research flow diagram.

3. Results and Discussion

There are fifteen workers in the cement packing section for ten packers and three operators for two packers. A Nordic Body Map
questionnaire was distributed to operators in order to determine their complaints regarding the conduct of activities. According to the results
of the recapitulation, more than fifty percent of employees complain of pain in the waist, the back, the shoulders, the legs, and the arms.

3.1. Work Posture Assessment Using the RULA Method
The RULA method for assessing operator posture at work involves determining the angles of the operator's posture while performing their
tasks. Figure 2 below shows the operator's working position [19] [20].
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Fig 2. Posture of the bag operator.

The assessment of the operator's work posture begins with an evaluation of group A's posture, which has a score of 7. This indicates that
the operator's work posture poses significant risks and must be improved. In addition, an assessment of the body posture of group B, which
yielded a score of 4, indicates that it poses a moderate risk and that improvements are required. Group A has an activity score of 1 and a
load score of 0, so its total score is 8, while Group B has an activity score of 1 and a load score of 0, resulting in a total score of 5.

3.2. Work Posture Assessment Using the OWAS Method
Assessment of work posture with the OWAS method is carried out by analyzing the body posture movements carried out by operators in
carrying out their activities. The first step is to analyze the operator’s body posture as shown in Figure 3 below:

Fig 3. Bag transfer.

The stages of assessing work posture using the OWAS method can be seen in Table 1 assessment of attitude mode the following OWAS:

Table 1. Assessment of Work Attitudes of the OWAS Method

Work Attitude
1 2 3 F 5 6 7 Legs
Back  Arms
1 2 3 1 2 3 1 2 3 2 3 1 2 3 1 2 3 1 2 3 Load
1 111 111 1 11 2 2 2 2 2 2 1 1 1 1 1 1
1 2 111 11 11112 2 2 2 2 2 111111
3 111 11 11112 2 3 2 2 3 111112
2 2 3 2 2 3 2 2 3 . 3 3 3 3 3 2 2 2 2 3 3
2 2 2 3 2 2 3 2 3 3 3 4 4 3 4 4 3 3 4 2 3 4
3 3 3 4 2 2 3 3 3 3 3 4 4 4 4 4 4 4 4 2 3 4
1 111 11 1 11 2 3 3 3 4 4 4 1 1 1 1 1 1 X
3 2 2 2 3 1 1 1 1 1 2 4 4 4 4 4 4 3 3 3 1 1 1
3 2 2 3 1 1 1 2 3 3 4 4 4 4 4 4 4 4 4 1 1 1
1 2 3 3 2 2 3 2 2 3 4 4 4 4 4 4 4 4 4 2 3 4
4 2 3 3 4 2 3 4 3 3 4 4 4 4 4 4 4 4 4 4 2 3 4
3 4 4 4 2 3 4 3 3 4 4 4 4 4 4 4 4 4 4 2 3 4




24 International Journal of Engineering, Science & Information Technology, 4 (2), 2024, pp. 21 - 25

3.3. Proposed Work Facility Design

The design of work facilities is based on the results of anthropometric calculations, namely the height of the trolley is 107 cm, the hydraulic
height is 96 cm, the height of the hydraulic pressure setting is 96 cm, the width of the trolley is 50 cm, the width of the material container
60 cm, the length of the trolley is 88 cm, and the length of the material container is 78 cm. The proposed design of the hydraulic trolley
work facility used in the cement bagging process can be seen in Figure 4 below:

Fig 4. Hydraulic trolley.

Based on the proposed drawing, the following are the parts and functions of the designed hydraulic trolley:

The trolley frame is the main part of the trolley which is useful as a cross section of the elements on the hydraulic trolley.
The trolley wheels are useful for making it easier for users to move the trolley from one place to another place.

Hydraulic functions as a successor to the pressure on the load received by the trolley.

The retaining frame functions as a retainer for the material and a position for the material load.

The retaining shaft functions as a retainer for the position of the retaining frame and the connection of two retaining frames.
The hydraulic pedal functions as a hydraulic pump tool.

The material retaining frame functions as a barrier to the load received by the trolley and the position on the material.
Handrail trolley serves as a handle for the user when using the trolley.

The rubber base material functions as a position for the material so that the material does not shift easily or as an attachment to the
material.

10. Hydraulic handle functions as a hydraulic rise and falls controller.
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4, Conclusion

The conclusion that can be drawn based on the purpose of conducting the research is that the results of the assessment using the RULA
method get a score of 7 where there needs to be a change now for work attitudes, while the results of the OWAS assessment get a score of
3, which means that work posture has a significant influence so that improvements are needed as soon as possible. Based on this analysis,
one of the proposed ways of improvement is to design a work facility in the form of a hydraulic trolley to reduce complaints of
musculoskeletal disorders in operators when carrying out cement bagging activities. It is hoped that this research can become a reference
for companies in making decisions on improving operator work posture by providing work facilities to support the productivity and comfort
of cement bagging workers.
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