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ABSTRAK 

 

 

 

Sektor pembuatan merangkumi pelbagai kategori industri termasuk logam, kulit, kertas, kayu 

dan lain- lain industri. Tugas pengendalian manual dianggap sebagai aktiviti yang kerap 

dilakukan dalam industri pembuatan. Selain itu, ia juga dikenalpasti sebagai punca utama 

kecederaan pekerjaan seperti sakit belakang dan kecederaan otot berangka. Dalam kajian ini, 

kajian tertumpu pada mengangkat manual dan membawa bar logam panjang. Tujuan kajian 

ini adalah untuk merekabentuk satu pemegang bar logam untuk memberikan prestasi yang 

lebih baik dari segi penguasaan cengkaman, keselesaan subjektif dan produktiviti kerja. 

Kajian ini menggunakan pengukuran kekuatan cengkaman tangan untuk menentukan asas 

kekuatan cengkaman tangan yang optimum di kalangan pemuda lelaki Malaysia. Di samping 

itu, faktor-faktor keselesaan dan ketidakselesaan diperolehi dengan menyebarkan soal selidik 

keselesaan kepada pengguna dan produktiviti kerja mereka ditentukan dengan menjalankan 

eksperimen kajian masa. Selain itu, kajian ini juga menggunakan teknik kumpulan fokus dan 

House Of Quality (HOQ) untuk mendapatkan keperluan pengguna dan spesifikasi teknikal 

reka bentuk pemegang bar logam yang dikehendaki. Kemudian, enam konsep telah dilakar 

dan konsep telah ditapis dan menfokuskan pilihan dengan menggunakan kaedah pemilihan 

konsep. Seterusnya, prototaip telah difabrikasi dan keberkesanan prototaip telah dinilai 

dengan menggunakan soal selidik keselesaan, pengukuran aktiviti otot dan kajian masa. 

Selain itu, kajian ini menghitung pulangan pelaburan untuk memberikan anggaran tempoh 

bayaran balik bagi memastikan keuntungan syarikat. Kajian ini menyimpulkan bahawa 

prototaip pemegang bar logam yang telah dibangunkan tidak menjejaskan kekuatan 

genggaman , meningkatkan keselesaan subjektif, mengurangkan usaha otot dan membantu 

produktiviti kerja semasa pengendalian manual bar logam panjang. 
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ABSTRACT 

 

 

 

 Manufacturing sectors are broadly embraces a wide range of categories of industry 

which are including metal, leather, paper, wood and other industry. Manual handling task is 

considered as one of necessary activities in the manufacturing industry. Besides, it is also 

recognized as a major cause of occupational injuries as like back pain and musculoskeletal 

injuries. In this study, the investigation is focused on the manual lifting and carrying of a long 

metal bar. In order to reduce the risk of injuries, the aim of this study is to design a grip 

handle to provide a better performance in term of grip exertion, subjective comfort and work 

productivity. This study applied hand grip strength measurement to determine the baseline of 

the optimum hand grip strength among the Malaysian male youth. In addition, the factors of 

comfort and discomfort were obtained by distributing the comfort questionnaire to the 

participant and their work productivity was determined by conducting a time study 

experiment. Besides, the study also applied the focus group technique and House Of Quality 

(HOQ) to figure out the prior user requirement and technical specification of the desired 

design of grip handle. Then, six concepts were sketched and the concepts have been screened 

and narrowed down the choices by using concept selection method. Next, the prototype was 

fabricated and the effectiveness of the prototype was evaluated by using the similar comfort 

questionnaire and time study experiment. Besides, this study has been conducted the return 

on investment to provide the estimation of the payback period in order to ensure the 

profitability of company. This study concluded that the developed grip handle prototype has 

improved in term of grip exertion, muscle effort, subjective comfort and work productivity 

during manual handling of long metal bars. 
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CHAPTER 1 

INTRODUCTION 

 

 

 

This chapter provides a brief introduction to the developed project. The introduction starts 

with a background of study which briefly describes current information or relevant 

previous researches with regard to the topic discussed. A description of the existing 

problem related to the issues is presented in the problem statement afterward. It is followed 

by the objective to point out the goals that desire to be achieved. Then, it comes to the 

scope which defines the project boundary or limitations. By the end of this chapter, the 

project significance is presented to state the importance of this study. 

 

 

1.1 Background of study 

 

 Manual handling is a physical activity that involves various activities that require 

the consumption of force exerted by a person to perform the tasks like lifting, lowering, 

pushing, pulling, carrying, moving or holding an object. Manual handling takes place in 

almost all working environments, for example, manufacturing, construction, agriculture, 

hotels and restaurants. Among the examples, manual handling activities are most frequent 

occurred at manufacturing industry and construction sites such as transporting heavy 

materials like metal bar, steel plate and others.  

 Manual handling of the metal bar has been recognized as a necessary activities in 

manufacturing industry and construction sites. The common manual handling activities 
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involved with metal bar are including the task of lifting and carrying the metal bars. The 

ways to perform such activities depend on some variables such as the weight of the metal 

bar and distance between the starting point of carrying the metal bar and destination for 

unloading the metal bars. The workers are usually perform the activities with bare hand if 

the metal bar is lightweight whereas they may complete the task of carrying heavy metal 

bar by using trucks or trolley. Besides, they usually depend upon on the assist of 

mechanical aids like a forklift to lift or carry the metal bar for a long distance between 

work stations but on the contrary, they will only use bare hand to conduct the activities for 

short distance between workstations. Based on the observations from previous researches, 

most of the workers did not utilized any specific tools to handle the metal bar during 

transportation between the workstations. Figure 1.1 shows how the worker transports the 

long metal bar in industry. 

 

 

Figure 1.1: Manual carrying of long metal bar 

 

 Manual handling is one of the crucial factors that may reflect on the major risk of 

injuries in the workplace. According to statistics record, Singapore’s Ministry of 

Manpower released a report of 10,018 cases of workplace injuries for 2007. The major 

cause of these injuries are due to the manual handling activities and 53 % of the injuries 
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took place at manufacturing and construction sites. According to Shepherd (1970), the 

result of the study shows that 55 % of workers absent from work due to manual handling 

injuries such as back pain and other cumulative disorders. The causes of this injuries were 

mostly due to improper lifting techniques of materials. 

  It has been recognized that the existence of high risk for workers to perform the 

task of repetitive lifting or carrying objects in workplace. The situations are getting ever 

more critical when the workers are engaged with heavy loads in an awkward or bending 

postures. Manual handling is considered hazardous especially when the workers are 

engaging with a heavy or large size of the load. It is difficult for the workers to grasp the 

load which may cause load slipping. Work-related musculoskeletal disorders (MSDs) is 

known as the most general diseases caused by incorrect manual handling. It is most 

probably due to overexertion in lifting the object. According to US Bureau of Labor 

Statistics, a total of 356,910 cases of musculoskeletal disorders which are occupied 31 

percent of the total cases for all private industry and local government workers in 2015. 

Due to the impact of the accidents or injuries, the average recovery period required for the 

private industry workers are around 12 days (Bureau, U. S. of Labor Statistics., 2015). As a 

result, the issues of losing working hours may reduce the work productivity of workers. 

 Most of the regulations agreed that the working environment should be get rid of 

manual handling activities in order to reduce the risk of occupational accidents. However, 

some of the tasks must be accomplished with the manual handling activities. As a result, 

mechanical aids like tool handles are required to eliminate or reduce the impact of such 

activities. Numerous case studies have indicated that workload and the risk of injuries can 

be reduced by utilizing a well-designed handling aids (Van der Molen et al., 2015). 

Certainly, the industry can find out the most suitable aids which fit with their working 

outcomes since there are a lot of solutions have been proposed in the societies. 

Nevertheless, handle design is the most inexpensive improvement to the design of the task 

compared to other modifications such as hoist and cranes. The workers can utilize the 

handle to assist the task of lifting and carrying the load over a distance. 

 Multiple guidelines and researches on manual handling have been established to 

assist industrial practitioners to minimize occupational health risk and work efficiency in 

lifting and carrying long metal bars. However, the previous studies are focussing on the 

motorized equipment design (Bassily et al., 2007) and development of manual materials 


