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Dear Respondent,

| am a Master's candidate (Management) at the University of Midocean Currently, |

to examine the This study aims at conducting a study titled ** Safety Analysis of Tower
Cranes on Construction Sites
I would like to request your cooperation to answer this questionnaire. Any information obtained

will be kept confidential and only used for academic purposes. Your cooperation is highly

appreciated.

Thank you in advance for agreeing to participate in this study. If you have any questions, please

do not hesitate to contact my honorable supervisor, Associate Professor Dr ............. , or myself
(Master Candidate).
Supervisor Master Candidate
Associate Professor ...c.eeeeeeeenns Faculty (1) S
Faculty of vecevveeeeeeerrnnnnnene. University Name ........
@gmail.com _
PhONE ! covecerrvseevneeeeeee e @gmail.com
Phone #
Section A:

A: Demographic Characteristics

Please tick (¢) the appropriate choice

1- Gender: Male[:] Female[:]

2- Age: 20 - 30 years old :] 30 — 40 years old :]
40 — 50 years old C ) 50 years old and over C ]
3- Years of Experience: 5years & less [ ) 5-10years ()

10-15years (]  15-20 years (|
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Section B:

Please indicate your degree of agreement or disagreement with the following
statements, so please sign (v') for the choice that reflects your opinion by
choosing one of the five alternatives.

Item No 1 2 | 3| 4
8| 9|z
- wn o
D QD ~
3|3
1 Do you consider the crane's site to be
sufficiently safe from surrounding
hazards
o RS a3y Gl Andl )1 8 g o S o
Sidamnall Hlladll
2 Are periodic inspections of the tower crane

conducted according to the specified schedule
g ol Al )l Ay ) sall adll Gllee ¢ ja) &3 da

faraall a3l Jgaall e
3 How frequent are the periodic inspections of the[Daily ~ |Weekly Monthlyps
tower crane

4 Are there documented records for each
inspection or maintenance performed on the
crane

Sdad) ) e Wy )

5 Do you believe the current safety inspections
are sufficient to prevent accidents or
malfunctions

30 AL A il cllae o aEad Ja

$0ac Y i ol sall aidl
6 Are all crane operators adequately trained and
certified

&OJM&A}O),\JMQM‘)&\&}.&A@A;&
7 How often are training sessions provided for  @nnually Eve?;] GASd ]

montns |neeae
crane operators
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Botial il s ) S g2 e

fciladl )

Do you believe the current training adequately
covers emergency procedures and risk
management

S IS8 iy sl il o siad Ja

¢ ‘).L:\AAM BJ\J}} LSJ\)H‘ Q\c\);j

Avre the operators' skills regularly assessed

€ liiia JS8 cylidall ) e pal % o

10

Has a comprehensive risk assessment related to
tower cranes been conducted on site

bl Il Al Llaall Bl aui o) jaf &3 Ja

€ sall i daa Ll

11

Is the crane always operated within its
allowable load limits
19 Lo 2 pamsall 43 gan 2 g3n ania LD Aad) )l Joalii o4 Ja

12

Is the load monitoring system used on the crane
accurate and effective

G Aad) ) o ansiual) Jesll A1 e ol Ja

Ui

13

Have there been any incidents or malfunctions
caused by exceeding load

limits
Sgaa et an Jlae ol ol a6 cliaa Ja

laall

14

Avre there clear warning signs in the areas
surrounding the tower crane

anall 3hliall b daal 5 4 piad cildle a5 Ja

Oz o dadl

15

Has an approved emergency response plan been
developed for crane-related incidents

ud\jaﬂﬂwfﬁ)&%&»\&;@a_,ﬁdﬁs

9ciladl L, Aileial)

16

Are emergency drills conducted regularly for
workers

?dweﬁﬂhd&f@@j#\ﬁgjﬁc\ﬁjeﬁg&

17

Are there adequate protective equipment for
workers near the cranes
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$ladl ) (e Al Golalall 4818 dolas Calaza 22 55 o
18 Are environmental conditions (e.g., weather)
assessed before crane operations begin

¢JEall o (o) Al a5 phall ans o Ja

fdad) ) illee ey Jib pulal)

19 Avre there procedures to ensure the crane does
not interfere with nearby structures or
equipment

e Al A1 aae el el a) llia Ja

i jall Claeddl o (<L

20 What are the main risks associated with dua¥ A e
. . e faBlGal) [aghd aal Rl SO
operating tower cranes that have been identified gl R g3 dlend
“-'! .
bl ) Jasniy A yall et ) lalaal) 4 L -

¢ Lyt i il Ay )
21 How satisfied are you with the current safety
procedures related to tower

cranes

Aaleiall Al Al Sled ja) e @llia ) (sae L

2 Y1 il

SECTION C: OPEN-ENDED QUESTIONS

C1) Do you have any suggestions for improving crane safety procedures
Aadl ) Aadlas ile) s Cppeuatl cilal jB) (o ehal Ja

----------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------
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C2) Do you have any suggestions for improving crane safety procedures

$dad) 1) Al il ja) Opeandd cila) yB) o) it Ja

C3)Do you have any suggestions for improving crane safety procedures

dad) ) Aadlw e ja) Caeadl cla) 81 of il Ja

C4)Do you have any suggestions for improving crane safety procedures
$ad) ) el e ja) Caenil sl 381 5l clal Ja

C5)Do you have any suggestions for improving crane safety procedures

$4adl Ll Dl Cilel ya) Gauail s 581 g1 elal Ja

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

Gratitude:

We appreciate you for sparing your time to fill out the survey. Your involvement means a lot
to us and we highly value it.

Once again, we are very grateful for your contribution.

Sincerely

Master Candidate
University Name ..............
Cell#.............
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Abstract

The purpose of this study was to investigate the testing of the variables mentioned in the research,
which is the safety analysis of tower cranes in construction sites. A descriptive survey research design
was used for this study. The population consisted of employees working in construction companies
and the sample size was 38 employees who were distributed the questionnaire. Reliability measures
were calculated using Cronbach's alpha. The results of the study are extracted by using percentages
to explore the safety of tower cranes in construction sites. The main results confirm that the safety
systems of the tower crane are applied and maintenance personnel and in general all employees
involved in lifting and that they are applied to a large extent. Based on the results, the study confirms

that the proposed hypotheses are statistically significant.
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Abstract

The purpose of this study was to investigate the testing of the variables mentioned in the research,
which is the safety analysis of tower cranes in construction sites. A descriptive survey research design
was used for this study. The population consisted of employees working in construction companies
and the sample size was 38 employees who were distributed the questionnaire. Reliability measures
were calculated using Cronbach's alpha. The results of the study are extracted by using percentages
to explore the safety of tower cranes in construction sites. The main results confirm that the safety
systems of the tower crane are applied and maintenance personnel and in general all employees
involved in lifting and that they are applied to a large extent. Based on the results, the study confirms

that the proposed hypotheses are statistically significant.

71




Thanks and appreciation

To the source of tenderness, sincerity and loyalty...

To the one whose joy precedes my joy...and whose tears precede my tears...To my beloved mother

To the one who spent his life and youth to bless us with his gifts...My dear father

To everyone | studied under

To all of them | dedicate the fruits of my efforts...

72




Chapter One
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Introduction:

Occupational safety on construction sites is a top priority due to the dangerous nature of this
type of work. Tower cranes, which are an integral part of modern construction processes, are
considered one of the most important and worrying pieces of equipment in terms of safety.
Accidents involving tower cranes can have disastrous consequences, not only in terms of
injuries and deaths, but also in terms of financial and psychological impact on workers and
projects. Hence the importance of this study, which aims to analyze the safety of using tower
cranes on construction sites, and to provide recommendations to improve safety standards and
reduce accidents. [4]

On a construction site, there are many risks for both workers and people not involved in the
work. In the construction industry, work accidents can be serious and have serious
consequences. That is why the application of safety rules on a construction site is essential! If
the company is responsible for implementing and enforcing these procedures, workers also have
duties regarding safety.

Construction sites are environments where work accidents are particularly frequent. This is
particularly due to the large number of workers present at one time, the use of construction
equipment and machinery, but also working at heights or uneven terrain.

However, the risks are not limited to workers alone. Strangers and people not involved in the
construction site may also be present on the site and exposed to risks. Therefore, regulations and
security measures will make it possible to prevent these people from entering the construction
site.

Finally, safety rules on the construction site also aim to prevent various diseases that can affect
construction workers. These diseases can be linked to the hardship of the work, the handling of
certain hazardous materials, or even direct exposure to cold or, conversely, to heat. [5]
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Study problem:

The problem of accidents related to tower cranes on construction sites is one of the major
problems facing the construction sector. Tower cranes contribute significantly to fatal accidents
and serious injuries. These accidents raise questions about the effectiveness of the safety
measures followed, the training received by workers, and the preventive measures that can
reduce these risks. This study aims to analyze this problem in depth, by reviewing previous
accidents, evaluating potential risks, and proposing appropriate solutions.

Study Importance:

The importance of this study is highlighted by the potential impact it can have on improving
safety standards at construction sites. Understanding and analyzing the risks associated with
tower cranes can help develop effective strategies to improve safety, which contributes to
reducing the accident rate, improving the work environment, and increasing the efficiency of
construction operations. In addition, this study can provide actionable recommendations for
construction companies and projects, which contributes to reducing the costs associated with
accidents and improving the reputation of companies in the market.

Study Objectives:
*Analysis of risks associated with tower cranes at construction sites:

The study aims to identify and understand the potential risks associated with the use of tower
cranes, by reviewing previous accidents and analyzing their causes.

*Developing strategies to improve safety standards:

The study seeks to suggest effective strategies that can be applied at construction sites to
improve safety standards and reduce accidents.

*Providing practical recommendations to improve training and education in the field of using
tower cranes:

The study aims to provide recommendations on how to improve training and education
programs for workers on the use of tower cranes.

*Proposing new safety policies and procedures that can be adopted in construction sites:

The study aims to propose new policies and procedures that can be adopted by companies and
construction projects to improve safety standards.

Study questions:

This study addresses a set of questions that aim to understand and analyze the risks related to
tower cranes in construction sites:
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What are the main risks associated with the use of tower cranes in construction sites? This
question includes analyzing previous accidents and identifying common patterns between these
accidents.

How do these risks affect worker safety and work efficiency in construction sites? This question
addresses the impact of risks on both workers and overall project productivity.

What are the most effective strategies to improve safety standards in the use of tower cranes?
This question aims to identify preventive measures and measures that can contribute to
improving safety.

How can worker training on the use of tower cranes be improved in a way that increases the
level of safety? This question focuses on analyzing current training programs and proposing
improvements to those programs.

Study Hypotheses:
The study includes a set of hypotheses that will be tested:

There is a positive relationship between improving training on the use of tower cranes and
reducing the rate of accidents and injuries. This hypothesis is based on the assumption that good
training contributes to reducing accidents.

Implementing sound safety strategies leads to improving safety standards on construction sites.
This hypothesis suggests that having clear and effective safety policies and procedures reduces
the risk of accidents.

Increasing awareness of the risks associated with tower cranes contributes to reducing the rate of
accidents and injuries.

This hypothesis focuses on the importance of awareness and education in improving safety.

76




Chapter Two

Previous Studies
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Previous Studies:

-Introduction

This paragraph is based on a review of the literature and previous studies that addressed the
topic of safety in tower cranes. Among the important studies that can be cited are:

A study on the causes of accidents related to tower cranes: This study explains the common
causes of accidents and provides recommendations for their prevention.

An analysis of safety procedures applied in construction sites: This study reviews the
effectiveness of current procedures and suggests potential improvements.

Research on the impact of training on reducing accidents: These studies highlight the importance
of continuous and good training in reducing the accident rate.

There are many studies that addressed the topic of safety in tower cranes, and focused on
analyzing accidents, factors affecting safety, and technology used to improve safety in
construction sites. Here are some of the prominent studies that have addressed this topic:

Monitoring and Analysis of Construction Site Accidents Using the Accident Analysis
Management System in Turkey, Fatih Yilmaz:

The research data consists of accident statistics of the construction site in Istanbul, which are
obtained using the Retrospective Cohort method. In this study, the causes and consequences of
occupational accidents

that occurred at the construction site are investigated. The main causes of the accident are being
hit by some tools and machines present at the site, "collision with objects", "falling objects" and
"being stung by something. As a result of occupational accidents, injuries in the form of a cut,
exposure to metal blades, bruises, and electric shocks occurred. Eye, finger, foot and hand
injuries are the most common accidents. [7]

. Contribution to the Development of a Model for Assessing the Occupational Health and Safety
Risks of the Construction Industry - A Case Study of the Coastal Region of Syria) Dr. Haytham
Shaheen Dr. Samia Shiban, Hazar Niouf:
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Through the field and reference study, six basic risks that the work team is exposed to in the
construction industry were identified Construction, where the magnitude of each risk is
measured based on four factors: the general safety climate, the severity of the risk, the
probability of occurrence and the effectiveness of safety barriers that were derived through an
expert questionnaire and then processed using fuzzy logic in two construction sites to obtain a
risk matrix. The results showed a low general safety climate in the study sites.

Simulations showed that the combined effect of periodic training for workers in addition to

effective and inexpensive safety barriers [8] would reduce the aforementioned risks by almost
half.

*Subject: This study analyzed accidents associated with the use of tower cranes on construction
sites, focusing on root causes such as inadequate training, poor maintenance, and the impact of
weather conditions. Measures were proposed to reduce the risks, such as improving safety
standards and first aid training.

.Study of the use of technology to improve tower crane safety

*Source: A research paper published in the Journal of Mechanical Engineering and Safety
Technologies.

*Subject: The study addressed how technology, such as sensors and automatic warning systems,
can reduce accidents associated with tower cranes. The application of real-time performance
monitoring systems to warn operators of potential hazards such as overload or stability problems
was analyzed.

Study of the impact of environmental factors on the performance and safety of tower cranes

*Source: Published in the Journal of Construction and Environmental Engineering.

*Subject: This study focused on how environmental factors such as wind, rain, and temperature
affect the safety of tower cranes. The study provided recommendations on the optimal
environmental standards for operating cranes and developing systems to monitor weather
conditions at construction sites. [3]
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Study on international and local safety standards for tower cranes

*Source: A comprehensive study published by the International Labor Organization (ILO.(

*Subject: This study addressed international and local standards related to the safety of tower
cranes at construction sites. The application of safety standards in several countries was
evaluated, and their impact on reducing accidents was discussed.
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-Theoretical Framework

-Introduction

Safety management in tower cranes is a vital topic in the fields of construction and engineering,
due to the danger of working at high heights and dealing with heavy loads. Safety management
revolves around establishing systems and procedures aimed at protecting workers, equipment
and property from accidents. The following is a theoretical framework on which research on this
topic can be built:

Theoretical foundations of the study:

The study is based on a set of basic theories and concepts in the field of risk management and
occupational safety, including:

Risk Analysis Theory is a framework that aims to assess and understand the potential risks that
individuals, institutions or systems may face, in order to make better decisions related to dealing
with or avoiding these risks. This theory is based on identifying and evaluating potential risks
and then developing strategies to deal with them.

The risk analysis process involves identifying sources of risk, assessing the likelihood of their
occurrence, estimating their potential effects, and then developing strategies to mitigate them.

This theory includes several main steps:

1.Risk identification: Identifying potential risks that may affect objectives or operations. Risks
may result from internal or external factors.

2.Risk assessment: Assessing the likelihood of risks occurring and their impact if they do occur.
Measures such as “probability of occurrence” and “impact magnitude” are typically used here to
determine the severity of each risk.

3. Options analysis: Based on the assessment, options for dealing with the risk are considered,
such as avoiding the risk, reducing its impact, or transferring responsibility to another party.

4. Developing response strategies: After choosing the appropriate method for dealing with the
risk, plans and strategies are developed to respond if it occurs.
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5. Monitoring and review: After implementing strategies, risks are monitored over time to
evaluate their effectiveness and ensure that procedures are implemented correctly.

This theory is based on concepts in risk management and is widely used in fields such as
business, industry, healthcare, and engineering, to help improve decisions and reduce the
likelihood of damage. [1]

Risk Control Theory is a framework used to develop and implement strategies to reduce or
minimize risks after they have been identified and analyzed. This theory aims to effectively
control risks and reduce their impact on individuals or organizations. This theory focuses on
how to control risks and reduce their impact by applying preventive and control measures. In the
context of business or projects, risk control involves taking proactive measures to reduce the
potential negative effects of risks on operations and objectives. [6]

Risk control theory includes several key strategies:

1.Avoidance: Attempting to avoid or eliminate activities or conditions that may lead to risks.
This may be done by ceasing an activity or redesigning operations.

2. Mitigation: Taking action to reduce the likelihood of a risk occurring or reduce its impact.
This may include enhancing safety systems, training, technical improvements, or making
organizational changes to reduce potential risks.

3. Risk transfer: Transferring the risk to another party, such as purchasing insurance that covers
certain losses or contracting with an external party to bear the risk.

4. Risk retention: In some cases, it may be necessary to accept some risks if the cost of
controlling them outweighs the potential benefits. In this case, plans are put in place to absorb
and manage the risk when it occurs.

5. Distribution: Distributing the risk by dividing it across several projects or activities to reduce
the overall impact on the system or organization.

This theory is considered part of the overall risk management process that involves identifying
risks, analyzing them, and then developing strategies to control them. This theory is applied in
various fields such as finance, project management, industry, and health to ensure business
continuity and reduce the negative effects of potential risks. [11]
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Safety Behavior Theory: This theory states that promoting safe behavior among workers can
reduce the rate of accidents.

It is a framework that focuses on studying and analyzing the behaviors followed by individuals
or groups with the aim of maintaining safety and reducing risks in different environments,
whether they are work environments, communities, or specific situations that involve the
possibility of accidents or risks. The theory seeks to understand the factors that influence
individuals' behavior in relation to following safety procedures, and how behaviors can be
improved to ensure a safer environment. [10]

This theory is based on a set of psychological and social principles that explain how perception,
experience, and social pressures influence decision-making related to safety. The theory includes
several main aspects:

Perception and risk: This idea relates to the extent to which individuals are aware of potential
risks in their environment, and how this awareness can affect their behavior. Individuals who are
clearly aware of the risks they face tend to take safer steps to avoid those risks.

Motivation and Commitment: Refers to the incentives that drive individuals to adopt safe
behaviors. Motivation can be external (such as laws and regulations) or internal (such as the
desire to protect oneself or others).

Education and Training: The theory is based on the idea that individuals need knowledge and
training to understand how to behave in safe ways. Training programs and educational courses
play a major role in promoting safety behaviors.

Organizational Culture: In work environments, organizational culture and internal policies are
influential factors in shaping safety behaviors. Environments that prioritize safety and reward
adherence to safety procedures promote safe behavior among employees.

Social Pressures and Behavioral Models: This aspect refers to the influence of others on an
individual’s behavior. If the group that
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Chapter Three

Study Methodology
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-Introduction.

The research depends on the descriptive analytical approach, to understand the safety analysis of
tower cranes in construction sites through two sources of information: secondary represented in
the available administrative literature related to which the theoretical aspect was built, and field
(primary) in which a questionnaire will be used.

-Methodology and research methods

The study will depend on a multi-dimensional methodology for collecting and analyzing data:

Field studies: Field visits will be conducted to construction sites to collect data related to tower
cranes and the safety procedures followed.

Interviews: Interviews will be conducted with crane operators and construction site managers to
collect qualitative information about risks and safety procedures.

Questionnaires: Questionnaires will be distributed to workers and supervisors to assess their
awareness of risks and safety procedures.

The questionnaire will be used as a primary tool in collecting the required quantitative data and
it consists of two parts:

Part One: It contains questions about the demographic information of the sample members

Part Two: It contains questions from scales used in previous research to measure the research
variables.

-Research community

The research community consists of employees working in construction companies and the
sample size was 38 employees to whom the questionnaire was distributed.
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Study tools:

*Questionnaires:

To assess risks and identify the causes of accidents from the perspective of workers.
eInterviews:

To collect detailed information from crane operators and site managers.

«Safety checklists:

To assess the extent to which safety procedures are applied at construction sites.

+Data analysis programs:

Such as SPSS and Excel to analyze the results and provide recommendations based on them.
Study limitations:

*Geographical scope:

The study may be limited to certain construction sites, which affects the generalization of the results.
*Time constraints:

The specific period for data collection may affect the comprehensiveness of the study.
*Diversity in crane types:

Focusing on a specific type of tower crane may limit the possibility of generalizing the results to other types.
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Chapter Four

Results And recommendations
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Introduction

The current chapter begins with a presentation of the characteristics of the study sample
according to demographic variables, then discusses the analysis of the relative importance of
each statement. This section also reviews the most important results reached by the study
regarding the safety analysis of tower cranes in construction sites, in addition to a set of
recommendations that can be used in developing safety systems in tower cranes in construction

sites.
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-Data analysis

First :Characteristics of the study sample according to demographic variables:

We will discuss the characteristics of the study sample in terms of its distribution according to

the variables of age, gender and experience, as shown in the following tables:

Sample distribution according to age variable

Table(1 -4)
ratio Repetition the age
68.4% 26 30-20
31.6% 12 40 -30
0% 0 50 -40
0% 0 50More
100% 38 the total

It is clear from the table that the predominant age group is the group between 20 and less than
30, at a rate of 68.4 ,%followed by the group between 30 and less than 40, at a rate of 31.6 ,%

while the groups between 40 and less than 50, 50 and less than 60, and 60 and over did not

receive any votes .

chart(1-4)

W 20- 30

m30-40

W 40-50

8 50
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Sample distribution according to years of experience

(2-4 )Table
ratio Repetition Years of experience
47.4% 18 Less than 5
26 3% 10 -5Less than 10
26 3% 10 -10Less than 15
0% 0 -15less than 20
100% 38 the total

It is clear from the table that the sample’s experience is less than 5 years at a rate of 47.4 %and

26.3 %for those whose experience ranges between 5-less than 10 years, and the years of

experience range between 10-less than 15 years were equal to it , while the experience ranges

between 15-less than 20 and 20 or more did not obtain the sample’s votes.

m5 e

m 10 o Ji-5

15 0. B-10

20 = Ji-15

chart(2-4)
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Sample distribution according to years of experience

(3-4 )Table
ratio Repetition Sex
0% 0 feminine
100% 38 male
100% 38 the total

It is clear from the table that 100% of the sample size were males.

mSo

Lt

(3 - 4 )chart
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Second: The relative importance and significance were tested according to the phrases of the
study axes by knowing the relative weight and ranking of the phrases of the axes in terms of
importance using Likert scale analysis. The following tables show the significance of the
relative importance of each axis of the study.

Relative importance and its significance according to question No. (1): Do you think that the

crane site is sufficiently safe from surrounding risks?

Table(4 - 4)
ratio Phrases
%1.17 I agree 1
%1.12 I do not agree 2
% 7.9 neutral 3
%100 the total

The table shows that the degree of agreement on the first question ranges between 71.1%, where
we find that the vast majority of the sample members answered in agreement with a rate of
71.1% to the statement: Do you think that the crane site is safe enough from surrounding risks?

Then comes disagreement with a rate of 21.1%, and finally neutrals with a rate of 7.9%.

® Yes
® No
£ Not Sure

chart(4-4)
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Table(5-4)
Relative importance and its significance according to question No. (2): Are periodic inspections

of the tower crane carried out? According to the specified schedule?

ratio Phrases
% 97.4 I agree 1
% 2.6 I do not agree 2
% 0 neutral 3
%100 the total

It is clear from the table that the degree of approval for the second question is that the vast
majority of the sample members answered in agreement at a rate of 97.4% to the statement: Are
periodic inspections of the tower crane carried out according to the specified schedule? This was

followed by disagreement at a rate of 2.6%, while the neutrality did not receive any votes from

the sample.

® Yes
® No
@ Not Sure

chart(5-4)

94




Table(6 - 4)

Relative importance and its significance according to question No. (3): How frequently are

periodic inspections of the tower crane carried out?

ratio Phrases
% 31.6 daily 1
%9.82 weekly 2
%9 .82 monthly 3
% 10.5 As needed 4
%100 the total

It is clear from the table that the approval rate for daily was 31.6%, followed by weekly and

monthly at 28.9%, while as needed received 13.6%.

chart(6-4)
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Table(7-4)

Relative importance and its significance according to question No. (4): Are there documented

records for each inspection or maintenance operation performed on the crane?

ratio Phrases
%100 I agree 1
%0 I do not agree 2
%0 neutral 3
%100 the total

It is clear from the table that the degree of agreement on the fourth question is 100%, as we find

that the sample members answered in agreement with the statement: Are there documented

records for each inspection or maintenance process carried out on the crane? Both disagreement

and neutral did not receive any votes from the sample.

chart(7 - 4)
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Table(8 - 4)
Relative importance and significance according to question No. (5): Do you think that current

safety inspections are sufficient to prevent accidents or malfunctions?

ratio Phrases
% 68.4 I agree 1
%7.32 I do not agree 2
% 7.9 neutral 3
%100 the total

The table shows that the approval rate for the fifth question is 68.4%, as we find that the vast
majority of the sample members answered in agreement with the statement: Do you think that
the current safety inspections are sufficient to prevent accidents or breakdowns? Then those who

answered in disagreement with a rate of 23.7%, followed by the neutral group with a rate of

® Yes
® No
@ Not Sure

7.9%

chart(8-4)
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Table(9 - 4)
Relative importance and significance according to question No. (6): Are all crane operators

adequately trained and certified?

ratio Phrases
% 84.2 I agree 1
%35.3 I do not agree 2
% 10.5 neutral 3
%100 the total

It is clear from the table that the degree of agreement for the first question is 84.2%, as the vast
majority of the sample members answered in agreement with the statement: Are all crane
operators adequately trained and certified? at a rate of 84.2%, followed by neutrals at a rate of

10.5%, while those who disagreed were the minority at a rate of 5.3%.

@® Yes
@® No
@ Not Sure

chart(9 - 4)
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Table(10 - 4)

Relative importance and significance according to question No. (7): How frequently are training

sessions provided to crane operators?

ratio Phrases
% 23.7 annually 1
% 39.5 Every 6 months 2
%8.63 As needed 3
%100 the total

The table shows that the frequency of providing training sessions for crane operators is every 6

months at a rate of 39.5%, followed by as needed at a rate of 36.8%, and then those who agreed

to annually, who are the minority at a rate of 23.7%.

chart(10-4)
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Table(11 - 4)

Relative importance and its significance according to question No. (8): Do you think that the

current training adequately covers emergency procedures and risk management?

ratio Phrases
% 63.2 I agree 1
%1.12 I do not agree 2
% 15.8 neutral 3
%100 the total

The table shows that the degree of agreement with the question is 63.2%, as we find that the vast

majority of the sample members answered in agreement with the statement: Do you think that

the current training adequately covers emergency procedures and risk management? Followed

by those who strongly agreed with a percentage of 63.2%, while those who disagreed were

21.1% and the neutrals were the minority of the sample with a percentage of 15.8%.

chart(11 -4)
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Table(12 - 4)

Relative importance and its significance according to question No. (9): Are operators’ skills

evaluated regularly?

ratio Phrases
% 73.3 I agree 1
% 15.8 I do not agree 2
% 10.5 neutral 3
%100 the total

It is clear from the table that the degree of agreement for the fifth question is 73.3%, as we find

that the vast majority of the sample members answered in agreement with the statement: Are

operators’ skills evaluated regularly? at a rate of 73.3%, followed by those who disagreed at a

rate of 15.8%, while the neutrals were the minority of the sample at a rate of 10.5%.

chart(12-4)
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Table(13 - 4)
Relative importance and its significance according to question No. (10): Has a comprehensive

assessment of the risks related to tower cranes been conducted on site?

ratio Phrases
%9.19 I agree 1
% 8.1 I do not agree 2
% 0 neutral 3
%100 the total

It is clear from the table that the degree of agreement on the third question is 91.9%, as we find
that the vast majority of the sample members answered in agreement with the statement: Was a
comprehensive assessment of the risks related to tower cranes conducted on the site? At a rate of
91.9%, followed by those who disagreed at a rate of 8.1%, while the neutrals did not receive the

votes of the sample.

@® Yes
® No
@ Not Sure

chart(13-4)
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Table((14-4)
Relative importance and its significance according to question No. (11): Is the crane always

operated within its permissible load limits?

ratio Phrases
%9.19 I agree 1
% 5.1 I do not agree 2
%3 neutral 3
%100 the total

It is clear from the table that the degree of agreement with the question is 91.9%, as we find that
the vast majority of the sample members answered in agreement with the statement: Is the crane

always operated within its permissible load limits?

at a rate of 91.9%, followed by disagreement with 5.1%, while the neutrals answered with a rate

of 3%.

@ VYes

® No

@ Not Sure
(14-4)
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Table (15-4)

Relative importance and its significance according to question No. (12): Is the load monitoring

system used on the crane accurate and effective?

ratio Phrases
% 94.6 I agree 1
%0 I do not agree 2
% 5.4 neutral 3
%100 the total

It is clear from the table that the degree of agreement for the question is 94.6%, as we find that

the vast majority of the sample members responded with strong agreement to the statement: Is

the load monitoring system used on the crane accurate and effective? While the neutrals

represented the sample at a rate of 5.4%, the disagreement did not receive any votes from the

sample.

el

(15-4)
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Table (16-4)

Relative importance and its significance according to question No. (13): Have any accidents or

malfunctions occurred due to exceeding the load limits?

ratio Phrases
% 56.8 I agree 1
% 35.1 I do not agree 2
% 8.1 neutral 3
%100 the total

The table shows that the degree of agreement with the question is 56.8%, as we find that the vast

majority of the sample members answered in agreement with the statement: Did any accidents or

breakdowns occur due to exceeding the load limits? This was followed by those who answered

in disagreement with a percentage of 35.1%, while the neutrals represented a minority of the

sample with a percentage of 8.1%.

chart (16-4)
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Table(17-4)

Relative importance and significance according to question No. (14): Are there clear warning

signs in the areas surrounding the tower crane?

ratio Phrases
% 97.2 I agree 1
%0 I do not agree 2
% 2.8 neutral 3
%100 the total

It is clear from the table that the degree of agreement with the question is 97.2%, as we find that

the vast majority of the sample members answered in agreement with the statement: Are there

clear warning signs in the areas surrounding the tower crane? Then came the neutrals with a

percentage of 2.8%. No votes were cast for disagreement among the sample .

chart (17-4)
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Table (18-4)
Relative importance and its significance according to question No. (15): Has an approved

emergency response plan been developed for crane-related accidents?

ratio Phrases
% 92.1 I agree 1
% 2.1 I do not agree 2
% 5.8 neutral 3
%100 the total

The table shows that the degree of agreement with the question is 92.1%, as we find that the vast
majority of the sample members responded in agreement with the statement: Has an approved
emergency response plan been developed for crane-related accidents? While the neutrals
represented the sample at a rate of 5.8%, then disagreement at a rate of 2.1% of the sample’s

votes.

@® Yes
® No
@ Not Sure

=

chart(18-4)
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Table(19-4)
Relative importance and its significance according to question No. (16): Are emergency drills

conducted regularly for workers?

ratio Phrases
% 84.2 I agree 1
% 10.5 I do not agree 2
% 5.3 neutral 3
%100 the total

The table shows that the degree of agreement with the question is 84.2%, as we find that the vast
majority of the sample members answered in agreement with the statement: Are emergency
drills conducted regularly for workers? Then came those who answered in agreement with a rate
of 84.2%, and disagreement represented a rate of 10.5%, while the neutrals represented the

minority of the sample with a rate of 5.3%.

@ VYes

® No

@ Not Sure
chart(19-4)
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Table (20-4)
Relative importance and its significance according to question No. (17): Is there sufficient

protective equipment for workers near cranes?

ratio Phrases
% 89.5 I agree 1
% 7.9 I do not agree 2
% 2.6 neutral 3
%100 the total

The table shows that the degree of agreement with the question is 89.5%, as we find that the vast
majority of the sample members answered in agreement with the statement: Is there sufficient
protective equipment for workers near cranes? This was followed by those who answered in
disagreement with a percentage of 7.9%, while the neutrals represented the minority of the

sample with a percentage of 2.6%.

@ Yes
® No
@ Not Sure

chart (20-4)
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Table (21 -4)

Relative importance and significance according to question No. (18): Are environmental

conditions (e.g. weather) evaluated before the start of crane operations?

ratio Phrases
% 94.7 I agree 1
%2.7 I do not agree 2
% 2.6 neutral 3
%100 the total

It is clear from the table that the degree of agreement is 94.7%, as we find that the vast majority

of the sample members responded with strong agreement to the statement: Are environmental

conditions (for example, weather) evaluated before starting crane operations? This was followed

by those who responded with agreement at a rate of 2.7%, while the neutrals represented the

chart (21-4)
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Table (22 -4)
Relative importance and its significance according to question No. (19): Are there procedures to

ensure that the crane does not interfere with nearby structures or equipment?

ratio Phrases
% 92.1 I agree 1
%35.3 I do not agree 2
% 2.6 neutral 3
%100 the total

The table shows that the degree of agreement on the question is 92.1%, as we find that the vast
majority of the sample members answered in agreement with the statement: Are there
procedures to ensure that the crane does not interfere with nearby structures or equipment? Then
came those who answered in disagreement with a rate of 5.3%, while the neutrals represented

the minority of the sample with a rate of 2.6%.

® Ves
® No
@ Not Sure

Chart( 22-4)
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Table (23 -4)
Relative importance and significance according to question No. (20): What are the main risks

associated with the operation of tower cranes that have been identified?

ratio Phrases

% 45.9 falling loads 1

%4.23 Workers movement in the 2
work area

% 13.5 Interference with power lines | 3

% 8.1 Crane instability 4

%100 the total

The table shows that the degree of agreement on falling loads is 45.9%. We find that the vast
majority of the sample members responded with agreement on falling loads 45.9% on the
statement: What are the main risks associated with operating the tower cranes that were
identified? Then came those who responded with agreement at a rate of 32.4% on the movement
of workers in the work area, while interference with power lines represented the sample at a rate

of 13.5%, then the instability of the crane at a rate of 8.1%.

@ Falling Loads

@ Interference with
Power Lines

() Crane Instability

@® Worker Movement in
the Work Area

Chart(-23-4)
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Table (24-4)

Relative importance and its significance according to question No. (21): How satisfied are you

with the current safety procedures related to tower cranes?

ratio Phrases
% 23.7 Very satisfied 1
% 56.8 satisfied 2
%25 .5 Not satisfied 3
% 25 .5 not sure 4
%100 the total

The table shows that the degree of satisfaction ranges between 23.7% and 56.8%, where we find

that the vast majority of the sample members answered with satisfaction to the statement: How

satisfied are you with the current safety procedures related to tower cranes? Then those who

answered dissatisfied and unsure equal at 5.25%.

Chart(24-4)
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Results

By reviewing the results of the field study, the researcher reached the following conclusions:
-1The study sample was characterized by the following demographic characteristics:

-The vast majority of the sample members were in the age group (20-less than 30 years.(
-The sample was representative of the male gender, as the percentage of males reached 100%.

-Most of the sample members had work experience of less than 5 years, at a rate of 47.4%.

-2The researcher concluded that applying safety standards to tower cranes is of paramount
importance to ensure the protection of workers, avoid serious accidents, and comply with local
and international building regulations. Tower cranes, due to their size and the nature of the work
they perform, carry significant risks if safety measures are not implemented properly. The
following highlights the main aspects related to safety and applicable regulations:

Regular inspection and maintenance are essential to ensure that the tower crane is operating
properly. Inspections must be carried out in accordance with the regulations of each country or
region, and usually include the following:

eInitial inspection: When installing the crane or moving it to a new site.

*Periodic inspections: These are carried out according to a regular schedule (daily, weekly and
monthly) to verify that all mechanical and electrical components are working properly.

Post-accident inspection: After any significant event, such as an accident or adverse weather
conditions (strong winds or storms), a detailed review must be carried out.

A vital part of tower crane safety is that operators are properly trained and certified. Training
must include:

*Safe operation: How to handle the crane safely, respecting maximum loads and environmental
conditions.

*Emergency response: What to do in the event of mechanical or electrical failures, hazardous
weather conditions, or accidents on site.

*Basic maintenance: Training in identifying faults and performing basic daily checks of the
machine.

Tower cranes are equipped with various safety systems that must be properly operated and
maintained. These include:
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*Load limiters: Prevent the crane from lifting a load greater than its specified capacity.
*Movement limiters: Automatic restrictions to prevent movements outside the permitted range.

*Anemometers: Devices to measure wind speed, and alert the operator if conditions are
dangerous.

*Audio and visual alarms: Used to warn workers of dangerous maneuvers or technical
problems.

It is essential to plan the installation of a tower crane properly. The stability of the crane depends
on the correct installation, which includes:

«Site selection: Ensure that the ground can support the crane loads.

*Safety during assembly and disassembly: Supervision by qualified personnel to ensure that
assembly and disassembly procedures comply with safety standards.

*Risk assessment: Potential hazards, such as the proximity of buildings, power lines or public
roads, must be identified and mitigated.

Adverse weather conditions pose a significant risk to the operation of tower cranes. Measures to
be taken include:

*Shutting down during high winds: Many tower cranes have a maximum wind speed for safe
operation, which is generally between 15 and 20 m/s.

*Continuous monitoring of conditions: Equipping the crane with weather monitoring systems,
such as anemometers, to allow emergency stops if dangerous winds are detected.

It is essential to ensure that the area where the crane is operating is protected and defined to
prevent unauthorized access. This includes:

*Defined areas: Delineating the work area with physical barriers or signs.

* Clear communication between operators and supervisors: Using effective communication
systems, such as two-way radios, to coordinate movements.
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Questionnaire-

Dear Respondent,

| am a Master's candidate (Management) at the University of Midocean Currently, |

to examine the This study aims at conducting a study titled ** Safety Analysis of Tower Cranes
on Construction Sites
| would like to request your cooperation to answer this questionnaire. Any information obtained

will be kept confidential and only used for academic purposes. Your cooperation is highly

appreciated.

Thank you in advance for agreeing to participate in this study. If you have any questions, please
do not hesitate to contact my honorable supervisor, Associate Professor Dr ............... , or myself

(Master Candidate).

Supervisor Master Candidate Faculty of

ASSOCIAE PrOfESSON ceveveereneeness  eeeeseeseasen University Name

Faculty of «ceceeniieiniinininnnns

@gmail.com

PRONG & oo @gmail.com
Phone #
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Section A:

A: Demographic Characteristics

Please tick () the appropriate choice

1- Gender: Male( ] Female[ ]

2- Age: 20 - 30 years old ) 30 — 40 years old
()40 -50 years old
) 50 years old and over
C )

3- Years of Experience: 5years & less [ ] 5-10 years

() 10-15 years - 15-20 years
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Section B:

Please indicate your degree of agreement or disagreement with the following
statements, so please sign (v') for the choice that reflects your opinion by
choosing one of the five alternatives.

N~
w
=

Item No 1

99.16e
dalbesig
21ns 10N

1 Do you consider the crane's site to be sufficiently
safe from surrounding

hazards?
Do you think the crane site is safe enough
Surrounding risks?

2 Are periodic inspections of the tower crane
conducted according to the specified schedule

Are periodic inspections carried out for the tower
crane?

According to the specified schedule?
3 How frequent are the periodic inspections of the ~ |Daily ~ [Weekly Monthlyips
tower crane?

How frequently should a tower crane be inspected?

n Are there documented records for each inspection
or maintenance performed on the crane

Are there documented records of each inspection
or maintenance performed?

Do it on the crane?
5 Do you believe the current safety inspections are
sufficient to prevent accidents or malfunctions

Do you think current safety inspections are
adequate?

To prevent accidents or breakdowns?
6 Are all crane operators adequately trained and
certified

Are all crane operators properly trained and
certified?

’ How often are training sessions provided for crane gnnually Every 6)AS
operators months [needed
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How frequently are training sessions provided to
operators?

Cranes?

8 Do you believe the current training adequately
covers emergency procedures and risk
management
Do you think the current training covers enough?
Emergency procedures and risk management?

0 Are the operators' skills regularly assessed
Are operators 'skills evaluated regularly?

10 Has a comprehensive risk assessment related to
tower cranes been conducted on site
Has a comprehensive risk assessment been
conducted regarding cranes?

Tower on site?

11 Is the crane always operated within its allowable
load limits
Is the crane always operated within its load limits ?
Allowed?

12 Is the load monitoring system used on the crane
accurate and effective
Is the load monitoring system used on the crane
accurate?

And effective?

13 Have there been any incidents or malfunctions
caused by exceeding load
limits
Have there been any accidents or breakdowns due
to exceeding the limits?

Pregnancy?

14 Are there clear warning signs in the areas
surrounding the tower crane
Are there clear warning signs in the surrounding
areas?

\With a tower crane?

15

Has an approved emergency response plan been
developed for crane-related incidents

Is an approved emergency response plan in place
for incidents?

Related to cranes?
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16

/Are emergency drills conducted regularly for
workers

/Are emergency drills conducted regularly for
workers?

17

Are there adequate protective equipment for
workers near the cranes

Is there adequate protective equipment for workers
near the Cranes?

18

Are environmental conditions (eg, weather)
assessed before crane operations begin

Are environmental conditions assessed (eg,
\Weather before crane operations start?

19

Are there procedures to ensure the crane does not
interfere with nearby structures or equipment

Are there procedures to ensure that the crane does
not interfere with the

Nearby structures or equipment?

20

\What are the main risks associated with operating
tower cranes that have been identified

\What are the main risks associated with operating
cranes?

Which tower has been identified?

For falling
loads

Interfer
lence
ith
power
lines

Crane
instabili

ity

\Worker
s
movem
entin
the

ork
area

21

How satisfied are you with the current safety
procedures related to the tower

cranes

How satisfied are you with the current safety
measures related to

With tower cranes?
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SECTION C: OPEN-ENDED QUESTIONS

C1) Do you have any suggestions for improving crane safety procedures

Do you have any suggestions for improving crane safety procedures?
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C2) Do you have any suggestions for improving crane safety procedures

Do you have any suggestions for improving crane safety procedures?

---------------------------------------------------------------------------------------------------------

C3) Do you have any suggestions for improving crane safety procedures

Do you have any suggestions for improving crane safety procedures?

C4) Do you have any suggestions for improving crane safety procedures

Do you have any suggestions for improving crane safety procedures?

C5) Do you have any suggestions for improving crane safety procedures

Do you have any suggestions for improving crane safety procedures?

---------------------------------------------------------------------------------------------------------------

Gratitude:

We appreciate you for sparing your time to fill out the survey. Your involvement means a
lot to us and us highly value it.

Once again, we are very grateful for your

contribution. Sincerely

Master Candidate
University Name ..............
Cell#.............

124



http://www.tcpdf.org

