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ABSTRACT

This  project  is  all  about  the  important  of  ergonomic  specification  for  handling 

application  in  designing  of  wheelbarrow.  The  observation  and  analysis  the 

wheelbarrow must be considered such as the existing design for wheelbarrow can be 

produced to  improve  the material,  provide comfortable,  safe  and user friendly to 

worker.  QFD  is  the  primary  focus  is  getting  the  information  necessary  for 

determining what customer truly wants. It also can reduce the overall cycle time in 

bringing  a  product  to  market.  It  must  be  focus  on ergonomic  concern  how they 

handle and used the wheelbarrow. Before produce the new design, take all the data 

that  related  with  ergonomic  and  purpose  to  concentrate  for  this  matter  of 

functionality. The questionnaire, interviews and survey from data will be discussed 

to relate with QFD capture software. Finally, make the new design was analyze by 

using RULA and Push Pull and Lift Lower analysis using CATIA software.
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ABSTRAK

Projek ini adalah berkisarkan tentang kepentingan aspek perincian dalam ergonomik 

untuk  diapplikasikan  dalam  mereka  bentuk  “wheelbarrow”.  Analisis  pada 

wheelbarrow  mestilah  mempertimbangkan  kepada  reka  bentuk  luaran  pada 

“wheelbarrow”  yang  boleh  dihasilkan  untuk  membaiki  bahan  asas,  memberikan 

keselesaan dan keselamatan  kepada pekerja.  QFD adalah fokus yang utama yang 

membolehkan kita mendapat  keperluan  dan maklumat  untuk menentukan apakah 

sebenarnya kehendak pelanggan. Ianya juga boleh mengurangkan proses keseluruhan 

masa untuk membawa produk di dalm pasaran. Ia mesti ditumpukan pada ergonomik 

bagaimana mereka mengendalikan ataupun menggunakan “wheelbarrow”. Sebelum 

menghasilkan  produk  yang  baru,  kumpul  semua  data  yang  berkaitan  dengan 

ergonomik dan beri tumpuan pada fungsinya. Data- data melalui soalan- soalan, seisi 

temuramah  dan  tinjauan  akan  dibincangkan  dan  kaitkan  dengan  menggunakan 

software QFD. Akhir sekali, hasilkan rekabentuk baru dan dianalisis menggunakan 

RULA dan Push Pull dan Lift Lower analisis yang terdapat dalam software CATIA. 
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CHAPTER 1

INTRODUCTION

1.1 Background of project

Based on Anonymous (2007a), it  notes that  construction industry is one of the most 

dangerous occupations. The worker uses manual handling to lift, hold, carry, push and 

pull to move, assemble and store the material. There are many types of manual handling 

such as wheelbarrow, pulley, and so on. 

Wheelbarrow is a small hand propelled vehicle, usually having only one or two wheel 

that consisting of a tray bolted to two handles and two legs. It is designed to push and 

pull using two handles and controlled by one worker. It will be exposure to many of 

documented risk factors for low back disorders. It is important for ergonomic analysis to 

come out the design for wheelbarrow that can be produced to change and improved the 

user convenience, safety and user friendly to worker.

By  using  QFD  method,  the  primary  focus  is  getting  the  information  necessary  for 

determining  what  customer  truly  wants.  It  is  can  reduce  the  overall  cycle  time  in 

bringing a product to market. It must be focus on ergonomic concern how they handle 

and used the wheelbarrow. Before produce the new design, we must take all the data, 

analyze it purpose and concentrate to this matter of functionality. Then, used the CATIA 

and Ergonomic Analysis to redesign the new wheelbarrow that comfortable and match 

with entire Asian worker such as Malaysian, Indonesian, and Indian and so on. 

1



1.2      Problem statement 

To redesign a good wheelbarrow, we used QFD method to overcome the problem from 

user. So, this project will analyze and study about the ergonomic aspects and QFD to 

redesign the wheelbarrow. In correct  design where anthropometric data were ignored 

can  cause  psychological  discomfort,  physical  fatigue  and  could  be  harmful  and 

damaging in the long term. When we use QFD method, the customer requirement can be 

translated  to  provide  product  developers  with  a  systematic  method  for  the  voice  of 

customer into product design. 

Carrying, push, pull and lifting the material at the construction area is really hard work. 

It  requires  a tremendous  of bending,  pulling  and twisting activities  that  is  repetitive 

works (Anonymous, 2006). Worker back and hands get tired and fatigue which could 

result in injury. Pushing the material in an awkward spaces or poor weather condition, 

can further increase the risk of injury. 

However,  to  design  wheelbarrow,  it  must  be  able  to  fulfill  the  ergonomic  aspect 

including the anthropometric issues and safety issues. Then, list down what customer 

want to carry and the total of load while they carry the wheelbarrow. Finally, calculate 

the life and force of wheelbarrow.  

2



1.3      Objectives

Overall, this project is all about the ergonomic aspect and QFD method to understand 

what  the  customers  want.  The  wheelbarrow must  be  designed and relate  with  right 

posture for handle it and the load will carry on. It made can influence the productivity 

and the efficiency of application on industry.

(a) To determine users requirement regarding the design of material handling device 

with regards to aesthetic aspects.

(b) To  analyze  the  ergonomic  requirements  for  material  handling  equipment  in 

construction industry.

(c) To  propose  a  design  of  material  handling  device  that  fulfill  the  ergonomic 

requirement.

1.4 Scope of project

The scopes of this project are as follow:

(a) The project uses wheelbarrow as an example for manual material handling.

(b) To obtain the dimension of human body and analysis about the wheelbarrow for 

the maximum load exerted of worker.

(c) To propose and produce a new design of wheelbarrow base on ergonomic design 

and QFD to improve and minimize work load.

3



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

To  make  a  new design  engineer  must  understand  the  customer  requirement  that  is 

important to expend in market today. It can be relate this information with ergonomic 

and apply in Quality Function Deployment  (QFD). There are many type  of material 

handling and various devices they used to carry the material and manage their work. 

Wickens. C. D, (2004) stated the situation when things go wrong that triggers to call for 

diagnosis and solution, and understanding these situations represent the key contribution 

of  human  factors  to  system design.  They may define  the  goal  of  human  factors  as 

making the human interactions with systems one that.

a) Enhance performance

b) Increases safety

c) Increases user satisfaction

2.2 Definition of Ergonomics

There are many definition of what the meaning of ergonomic. According to Kroemer, K 

et  al., (2000),  ergonomic  is  the application  of scientific  principles  method,  and data 

drawn from a variety of discipline to the development of engineering system in which 

4



people  play  a  significant  role.  Among  the  basic  discipline  is  psychology,  cognitive 

science,  physiology,  biomechanics,  applied  physical  anthropometry,  and  industrial 

systems engineering. The engineering system to be developed range from the use of a 

simple tool by a consumer to a multiperson is a sociotechnical system. 

Ergonomic is the study of the interaction between people and machines and the factors 

that  affect  the interaction.  Its  purpose is  to  improve  the  performance  of  systems  by 

improving  human  machine  interaction.  This  can  be  done  by  designing  in  a  better 

interface or by ‘designing- out’ factors in the work environment, in the task or in the 

organization of work that degrade human- machine performance (R.S. Bridger, 2003).

Figure 2.1 show the relationship between Human, Machine and Environment. Assume 

that the population Korean as similar to the Malaysian as Asian population and choose 

construction area for the case study to redesign the wheelbarrow.

Figure 2.1: The Relationship of Ergonomic (Hamzah, N.F, 2007)

ERGONOMIC

HUMAN
ENVIRONMENT

MACHINE

- Human factor

Anthropometry

Physiology

Anatomy

Psychology

Construction area

Plantation area
Wheelbarrow
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There are three major reasons for applying ergonomics (Kroemer. K, et. al., 2001):

a) Moral Imperative

i. To improve the human condition and quality of life, especially at work 

and is regard to health, safety, comfort, outcome and enjoyment

ii. Certainly, work must be safe, healthy and should be comfortable. It can 

and should be enjoyable to achieve results at work and through work that 

we value personally.

b) Progress in Knowledge and Technology

i. To join the human quest to learn more about people and their desires, 

capabilities, and limitations and to develop and apply new theories

c) Economic Advantages

i. To reduce  the  effort  and  cost  expended  in  work  systems  that  include 

humans as doers, users, and beneficiaries.

ii. In many new designs of things and systems, the “human factor” already 

has been incorporated during the concept stages.

2.3 Human factors

Areas  of  interest  for  human  factors  practitioners  may  include  the  following:

workload, fatigue, situational awareness, usability, user interface, learn ability, attention, 

vigilance, human performance,  human reliability, human-computer interaction, control 

and  display  design,  stress,  visualization of  data,  individual  differences,  aging, 

accessibility,  safety,  shift  work,  work  in  extreme  environments  including  virtual 

environments , human error, and decision making.

The term human-factors engineering is used to designate equally a body of knowledge, a 

process,  and a  profession.  As a  body of  knowledge,  human-factors  engineering  is  a 

collection  of  data  and  principles  about  human  characteristics,  capabilities,  and 

limitations in relation to machines, jobs, and environments. As a process, it refers to the 

6
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