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ABSTRACT 

 

 

 

 

The evolution of the construction industry in this twenty-first century is seen 

flourishing, with the use of cutting-edge machinery like tower cranes. As a pivotal 

transportation option and lifting at construction sites, tower cranes are now dominating 

precedence. The tower crane operations safety and health must be handled carefully to 

prevent any accidents in order to ensure that the work at the construction site runs 

briskly. Consequently, this research is conducted to identify the causes of tower crane 

accidents with the weakness of safety performance practices at a construction site in 

Malaysia. The research focused on building and civil construction sites around 

Peninsular Malaysia. Respondents for the research are focusing entirely to tower crane 

operator as they are the pillar during tower crane operations. The quantitative method 

was adopted and the data were analysed using Statistical Package for the Social 

Sciences (SPSS); frequency analysis, descriptive statistics (mean analysis) and 

correlation coefficient analysis (Spearman analysis). The findings of this research 

indicate that the major tower crane accident was caused by poor safety management 

which is tower cranes operated by unskilled and uncertified tower crane operators. 

Furthermore, respondents have the highest level of agreement for the safety 

performance implemented on the construction site, with the weaknesses originating 

from management categories which are the management never provide safety training 

programs for signalman and tower crane operators. Lastly, the finding of research was 

selected and integrated into a fishbone diagram, which is a novelty for this research. 

The establishment of the fishbone diagram was created using empirical data gathered 

in the field, and as an important tool to recognise the root cause of the problem and 

weakness of safety performance practices at site. This research also allows authorities 

and management to have a better understanding of the root causes of accidents, and to 

help in taking systematic precautions steps to enhance safety performance practices 

when operating tower cranes. In conclusion, the findings of this research will help 

further research as well as industry players to mitigate tower crane accidents in 

Malaysia.
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ABSTRAK 

 

 

 

 

Evolusi industri pembinaan pada abad ke-21 ini dilihat berkembang pesat, dengan 

penggunaan jentera canggih seperti kren menara. Sebagai pilihan pengangkutan dan 

pengangkatan penting di tapak pembinaan, kren menara kini mendominasi keutamaan. 

Keselamatan dan kesihatan operasi kren menara mesti dikendalikan dengan berhati-

hati bagi mengelakkan sebarang kemalangan serta memastikan kerja di tapak 

pembinaan berjalan dengan lancar. Sehubungan itu, penyelidikan ini dijalankan untuk 

mengenal pasti punca kemalangan kren menara dengan kelemahan amalan prestasi 

keselamatan di tapak pembinaan Malaysia. Penyelidikan tertumpu pada bangunan dan 

tapak pembinaan awam di sekitar Semenanjung Malaysia. Responden bagi 

penyelidikan ini tertumpu sepenuhnya kepada pengendali kren menara kerana mereka 

merupakan tunggak utama semasa operasi pengendalian kren menara. Kaedah 

kuantitatif telah diterima pakai dan data dianalisis menggunakan Asas Statistik Untuk 

Sains Gunaan (SPSS); analisis kekerapan, statistik deskriptif (analisis min) dan 

analisis pekali korelasi (analisis Spearman). Dapatan kajian ini menunjukkan bahawa 

punca kemalangan kren menara yang utama adalah disebabkan oleh pengurusan 

keselamatan yang lemah iaitu kren menara  dikendalikan oleh pengendali kren menara 

yang tidak mahir dan tidak bertauliah. Tambahan pula, responden juga mempunyai 

tahap persetujuan tertinggi terhadap prestasi keselamatan yang dilaksanakan di tapak 

pembinaan, dengan kelemahan yang berpunca daripada kategori pengurusan iaitu 

pihak pengurusan tidak pernah menyediakan program latihan keselamatan untuk juru 

isyarat dan pengendali kren menara. Akhir sekali, dapatan kajian telah dipilih dan 

diintegrasikan ke dalam gambarajah tulang ikan, yang merupakan sesuatu yang baru 

untuk penyelidikan ini. Penubuhan gambarajah tulang ikan telah dibuat menggunakan 

data empirikal yang dikumpul di lapangan, dan sebagai alat penting untuk mengenali 

punca masalah dan kelemahan amalan prestasi keselamatan di tapak. Penyelidikan ini 

juga membolehkan pihak berkuasa dan pengurusan mempunyai pemahaman yang 

lebih baik tentang punca kemalangan, dan membantu dalam mengambil langkah 
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berjaga-jaga yang sistematik untuk meningkatkan amalan prestasi keselamatan semasa 

mengendalikan kren menara. Kesimpulannya, dapatan kajian ini akan membantu 

penyelidikan lanjutan serta pemain industri untuk mengurangkan kemalangan kren 

menara di Malaysia. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

 

The general introduction of this thesis is covered in this chapter. It begins by 

explaining the purpose of the research by highlighting the main issues under 

exploration and providing a background to explain it. This aspect culminated in the 

problem statement. The next important section describes the research objectives. Then, 

the research scope and the significance of this research are determined in the last 

section of this chapter. 

 

 
  Background of Research  

 

 
The construction industry is one of the world's fastest-growing industries. This 

industry has a lot of impact on a country's economy through investments made by 

foreign investors and provides various incentives to society by increasing job 

opportunities and improving quality of life. In 2007, Malaysia was recorded as the 3rd  

largest economy in Southeast Asia (Waris et al., 2014). Generally, the Malaysian 

construction industry are divided into two areas, which are building and civil 

engineering construction. Furthermore, the construction industry is also a generator 

and determinant of a country's success. The Malaysian government is aware that this 

construction industry will provide many advantages and help to develop other 

industries in the future (Ibrahim et al., 2010).  

The construction industry is an industry that uses a lot of heavy machineries in 

its work. The use of machinery is crucial to assist with work productivity and minimise 
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a construction project's schedule. Heavy machineries such as tower cranes, crawler 

cranes, mobile cranes, backhoes, bulldozers, and excavators are frequently employed 

on construction projects due to their versatility. Tower cranes are regularly used to 

construct high-rise buildings as machinery for lifting construction materials such as 

reinforced iron, concrete, bricks, and others in large loads (Shapira and Simcha, 2009). 

The tower crane can move and lift construction materials horizontally or vertically 

from one location to another, depending on its type and ability. 

Nowadays, the construction of high-rise buildings in Malaysia is increasing 

and directly affects the demand for tower cranes. This activity becomes a dangerous 

situation when it lacks of safety management on the tower crane. In order to alleviate 

this situation, it is very important to improve the tower crane safety performance 

practices at the site to avoid an accident. Accidents on a construction site can affect 

the progress and delay of the project. It is common to hear of tragic accidents at 

construction site that result in injury, death, or illness to workers and surrounding 

people (Manu et al., 2018).   

The safety performance practices of the tower crane should be taken seriously 

by every party involved in the construction of high-rise buildings to avoid serious 

accidents. All management levels need to ensure the safety performance practices of 

the tower crane is at maximum level. 

 

 

  Problem Statement 

 

 
According to research on the rate of work-related fatalities, workers' compensation, 

injuries, and deaths, the construction sector are classified as one of the most dangerous 

and biggest industries in the world (Chong and Low, 2014). According to the 

Department of Occupational Safety and Health Statistics (2021), over five years since 

2016, the total number of workers has died was 535, and many others were injured 

while working on the construction industry. The highest number of deaths among 

construction workers was 118 in the year 2018, the most since 2016. Moreover, the 

occupational accident statistics by sector on 2021, as reported to DOSH, the highest 

number of fatalities is from the construction industry. These statistics demonstrate that 

Malaysia's construction industry is one of the critical industries that need more 
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attention to create a much safer workplace. Implementing safety and health standards 

is commonly recognised. in the construction industry as a viable technique for 

managing occupational safety and health because a priority on these factors may 

prevent or decrease dangers in the workplace (Saifullah and Ismail, 2012).  

Past literature indicates that frequent accidents happen at a construction site due 

to falls from heights, crane, or hoist accidents, slips and falls, gas leaks, fires, 

explosions, electrocutions and machinery accidents (Winge and Albrechtsen, 2018). 

The construction industry also frequently uses cranes, mainly tower cranes, to assist 

expedite building construction. Cranes are one of the essential assets used at 

construction sites for lifting operations. The standard types of cranes used in Malaysia 

are mobile cranes, tower cranes, and telescopic cranes. The tower crane is mostly used 

in high-rise building construction. Therefore, the construction industry of Malaysia 

represents the epicentre of growth of the country and has been propelled by demand 

for high-rise building projects. High-rise buildings are the current trend in construction 

nowadays because of its convenience, advantages, architectural design, grade and 

luxury. The demand of high-rise projects continues to grow due to the reducing of 

usable land area in Malaysia. Meanwhile, the rapidly development of high-rise projects 

has leaded to the rise of fatalities and accidents. According to Manzoor et al., 2021, 

every year many people working in high-rise building construction became the victim 

of injury, death and harm caused by accidents compare to low-rise building 

construction. Despite this, this research are focuses on high-rise buildings in Malaysia. 

Referring to research by UKM Pakarunding, (2017), 70 tower crane accidents 

were reported from the year 2000 until October 2017, and the cases are found to be 

increased every year, as shown in Figure 1.1. In year 2000, 2001, 2004 and 2007 the 

tower crane accidents data are unrecognised by DOSH. From the 70 accidents, 34 

cases involved luffing tower cranes, 14 cases for hammerheads and 22 cases were 

unidentified (data unavailable). Next, for the latest updated of tower crane accident 

stated by DOSH is in year 2018 with only one cases contributed to fatalities. DOSH 

statistic is only listed the accident involving fatalities neither than an accident relating 

of injury. The latest statistic for active tower cranes in Malaysia on 2020 is 1533 (Ab 

Rahman, M. F., personal communication, March 20, 2021). As the number of tower 

cranes in Malaysia rising every year, the accident rate may rise if safety aspects and 

standard regulations/codes on crane operation are neglected. 

Every year, an accident due to a tower crane operation is repeatedly reported. 
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Related to this accident on 2nd January 2018, a foreign worker was killed while three 

others were seriously injured after being struck by a component from a falling crane 

in Section 7 Shah Alam (Muhamad Zaini et al., 2020). DOSH statement pointed out 

the reason behind the death as the failure in the crane structure. On July 11th, 2017, a 

tower crane accident was reported in Johor, and the victim died after being struck by 

a hook block. This case happened when the tower crane's hook block broke and fell 

onto workers on the ground. During the incident, he was doing housekeeping under 

the crane operation area (DOSH, 2021). Then, an accident involving a tower crane was 

also reported in 2014 at the construction site in Pulau Pinang (DOSH, 2021). The 

victim, a civilian, was crushed to death by a tower crane. The victim, who was 

sleeping, died when the crane, in a free-standing condition, suddenly collapsed onto 

the shop house inhabited by the victim. After an investigation by DOSH, it was found 

that the accident was caused by a failure in the crane foundation. 

Based on these scenarios, a solution to tower crane accidents is still 

unsatisfactory; crane injuries are still happening, and the number of accidents and 

death rates have increased. There are several issues involved with the tower crane 

operation at the construction site in Malaysia. Tower crane accidents are categorised 

as technical accidents, such as mechanical failure, crane overturn, and momentum loss, 

which would trigger more liability loss. According to Arunkumar and Gunasekaran 

(2018), an accident does not necessarily result in an injury. It can be in terms of time 

lost, project execution, firm reputation, workers mental illness, and productivity loss. 

Construction projects that require tower cranes as heavy machinery need to be handled 

efficiently and carefully.  

Despite this, current research only focuses on general cranes without specifically 

unclear what type of crane was involved in the accident. This is because each type of 

crane has different tasks, functions and components according to the conditions of the 

construction project. This research is more comprehensive and incorporated all aspects 

of the causes and safety performance at the construction site compare to previous 

research only focuses on certain aspects (i.e.: mechanical aspects). 

Therefore, to overcome this problem, this research focuses on the causes of 

tower crane accidents with the safety performance practices at a construction site in 

Malaysia. The causes of tower crane accidents should be considered in order to reduce 

the probability of an accident. Consequently, safety issues should tackled immediately 

during tower crane operations in order to make these activities safe and secure.
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Figure 1.1: Statistics of accidents involving tower cranes (UKM Pakarunding, 

2017) 

 

 
 Objective of Research  

 

 
This research aims to identify the causes of tower crane accidents and safety 

performance practices at construction site in Malaysia. In order to achieve these aims, 

the objectives of this research are: 

1. To identify the causes of accidents on construction sites at tower crane 

operation. 

2. To determine the safety practices in tower crane operation that will lead to 

increase safety performance. 

3. To propose and validate a diagram of accident causes and safety performance 

in a tower crane operation. 

 

 

 Scope of Research 

 

 
The research scope will focus on the causes of tower crane accidents and safety 

performance practices at construction site in Malaysia. This research focuses on a 

building and civil construction site where activities are carried out by private and 

government departments. A questionnaire is distributed to the relevant tower crane 
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operator around Peninsular Malaysia. The method of data collection is based on 

quantitative approaches. Then, the data is analysed using frequency analysis, mean 

analysis and correlation coefficient analysis to determine the causes of tower crane 

accidents and safety performance practices at construction site in Malaysia. 

 

 

  Significance of Research 

 

 
The construction industry in Malaysia and other developing countries faces a wide 

range of challenges, one of which is the frequent occurrence of accidents in the 

working areas. This research focuses on identifying the causes of tower crane accidents 

with the safety performance practices at the construction site in Malaysia. During the 

last few years, several accidents have occurred on various construction projects all 

over the country and involved worker fatalities. This problem has made the 

construction industry one of the high-risk industries in Malaysia regarding worker 

safety. 

In view of this flow of events, some strategies must be implemented to reduce 

the number of construction site accidents. This research significance will assist and 

guide all parties involved in tower crane operations, such as contractors, safety 

practitioners and tower crane operators. Moreover, this research can also improve the 

safety performance practices related to tower crane operations and develop more 

effective regulations in the future. Besides that, this research will increase the 

awareness of all management levels about the importance of safety and health to 

reduce tower crane accidents at construction site. 

 

 
 Outline of Research 

 

 
In a summary, Chapter 1 explain on background of tower crane, the problems occur 

regarding tower crane operation in Malaysia, the objective and significance of this 

research. Tower crane component and other element in this research were discussed 

briefly in Chapter 2.  In Chapter 3, this chapter were discussed regarding the analysis 

method to analyses collected data. Next, Chapter 4 are more focused on data analysis 

and the outcome of this research and Chapter 5 focused on discussion and conclusion.  
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 CHAPTER 2 

 

 

 

 
LITERATURE REVIEW 

 

 

 

 

 

2.1 Introduction 

 

  
The purpose of this chapter was to discuss about the Malaysian construction industry, 

type of tower crane, parts of tower crane, issues related to tower crane operation, tower 

crane accident, causes of accident, safety performance practices and others.  This 

chapter is essential to achieve the first objective of the research which is to identify the 

causes of tower crane accident with safety performance practices at construction site 

in Malaysia. 

 

 

2.2  Malaysian Construction Industry 

 

 
The construction industry is defined as activities or production work from the 

beginning until the finale. The activities include designing, planning, construct, 

demolition, repair, and maintenance. This industry plays an essential role as one of the 

contributors to economic development of the country (Abas et al., 2020). The 

“Economic Outlook” by Ministry of Finance Malaysia (2020), shows that the 

construction industry contributed to 3% of economic growth in 2020. Since 

independence, Malaysia has begun to develop its construction industry, and more than 

half of capital formation consists of work in construction. Malaysia is also one of the 

countries that has skyscrapers buildings. The global trend of skyscraper construction 

indicates the growing impact of global competitiveness on the growth of the world's 
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largest cities. These cities competed on a global scale for the title of tallest skyscraper, 

which serves as a symbol of their developing economies confidence and global 

significance. An prominent towering skyscraper improves the city's global image (Ali 

and Al-Kodmany, 2012). For example, the KLCC building explains it is a landmark, 

and the outside community will recognize Malaysia when people see the building. The 

KLCC building 'sells' Malaysia's name to the whole world and most importantly, the 

existence of the building also explains that Malaysia is a developed and high 

technology country (Mat Hayin, 2017). The building will be a great legacy to the 

country and future generations. The idea of construction 452m high Petronas Twin 

Towers (KLCC) are from the 4th Prime Minister of Malaysia, Tun Dr. Mahathir bin 

Mohamad which became the pinnacle of national pride when it was recorded as the 

tallest skyscrapers in the world from 1998-2004 (Naidu, 1995). The upcoming two 

tallest skyscrapers of The Exchange 106 and Merdeka PNB118 with 492m and 630m 

height will be another symbolic of Malaysia construction success. The construction of 

Merdeka PNB118 are considered as ‘megatall skyscraper’ with the height 

≥600m/1,968 ft. (Merchant, 2021). The Malaysian government commit more attention 

and focus on the construction industry for future development. Table 2.1 shows the list 

of tallest skyscrapers and upcoming skyscrapers in Malaysia. 

 

Table 2.1: Tallest building information in Malaysia (Merchant, 2021) 

No. Building State 
Height 

(m) 

Height 

(ft) 

Building 

Floor 
Year  

1 
Merdeka PNB 

118 

Kuala 

Lumpur 
644 m 2,113 ft 118 

Under 

Construction  

2 
Petronas Twin 

Tower 1 

Kuala 

Lumpur 
451.9 m 1,483 ft 88 1998 

3 
Petronas Twin 

Tower 2 

Kuala 

Lumpur 
451.9 m 1,483 ft 88 1998 

4 
The Exchange 

106 

Kuala 

Lumpur 
445.5 m 1,462 ft 95 

Under 

Construction 

5 
Coronation 

Square Tower 1 
Johor 370 m 1,214 ft 78 

Under 

Construction 

6 
Four Seasons 

Place 

Kuala 

Lumpur 
342.5 m 1,124 ft 74 2018 

7 Oxley Tower 1 
Kuala 

Lumpur 
338.6 m 1,111 ft 84 

Under 

Construction 
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