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Abstract

Original scientific paper
When research and statistics on operators actively working in the field are carefully examined, it becomes clear how serious the
consequences of accidents caused by construction machinery can be. Workplace accidents caused by construction machinery and the issues
they encounter rank among the top categories of accidents resulting in death or the loss of the ability to continue working when compared
to other workplace accidents in the industry. To minimize workplace accidents and issues that may arise due to operator negligence when
using machinery actively on the job site, certain precautions must be taken. To minimize these situations, the following measures are listed:
timely maintenance of machinery, increasing the rest periods for both the machinery and the operator, increasing training and practical
exercises, conducting a site survey before work begins, and implementing workplace safety measures. In our study, research and technical
analyses were conducted on the problems encountered by operators actively working in the field in order to enable them to work more
efficiently. Additionally, risk analyses of construction machinery actively used in the field were conducted, and the results were examined.
Six types of construction machinery were included in the risk analysis conducted in our study. For forklifts, the importance level was 1
and the risk value was 20, with the highest risk activity identified as hazards arising from trucks, trailers, and workers entering the forklift
work area. As a result of our study, the importance of operator training, the organization of the work site, the importance of periodic
maintenance of construction equipment, and the importance of controlling the effects of work-related stress have been highlighted.

Keywords: Construction machinery, operator, occupational health and safety, occupational accident factors, risk analysis.

SAHADA AKTIF OLARAK GALISAN i$ MAKINELERI OPERATORLERININ
KARSILASTIKLARI SORUNLARIN DEGERLENDIRILMESI VE AKTIF OLARAK KULLANILAN
EKIPMANLARIN RiSK ANALIZ

Ozet
Orijinal bilimsel makale

Sektorde sahada aktif ¢aligan operatorlere yonelik arastirmalar ve istatistikler dikkatli bir sekilde incelendiginde, is makinalart kaynakli
kazalarin ne denli ciddi sonuglara yol agmis oldugu gériilmektedir. Is makinalar1 kaynakli is kazalar1 ve karsilastiklar sorunlar, neticeleri
itibari ile sektdrdeki oteki is kazalar ile karsilastirildiginda Sliimle veya devamli is yapabilme kabiliyetini kaybetme ile sonuglanan kaza
cesitleri arasinda iist siralarda yer almaktadir. Is sahasinda aktif bir sekilde kullanilan makinalarin operatdrlerin dikkatsizligi sonucu
dogabilecek is kazalar1 ve karsilagabilecegi sorunlart minimum diizeye indirebilmek i¢in birtakim tedbirler almak zarureti ortaya ¢ikmustir.
Bu durumlart minimuma indirmek i¢in; makine bakimlarmnin zamanimda yapilmasi, makinenin ve operatdriin dinlenme zamanlarinin
arttirtlmasi, egitimlerin ve uygulamalarin ¢ogaltilmasi, ¢alisma 6ncesi zemin etiidiiniin yapilmasi ve ¢alisma sahasindaki is giivenligi
tedbirlerinin alinmasi olarak siralanmaktadir. Calismamizda baglica etken olarak sahada aktif ¢alisan operatorlerin daha verimli
caligabilmesi i¢in karsilastiklar: sorunlara yonelik arastirmalar ve teknik incelemeler yapilmustir. Ek olarak sahada aktif olarak kullanilan
is makinelerinin risk analizleri yapilmis ve sonuglar1 incelenmistir. Calismamizda yapilan risk analizinde 6 tane is makinesine yer
verilmistir. Bu is makinelerinden forkliftler i¢in 6nem derecesinin 1 oldugu ve risk degerinin 20 oldugu degerler ile en yiiksek olan aktivite
forklift ¢alisma alanina kamyon, tir ve ¢aliganlarin girmesinden kaynakli tehlikeler olarak goriilmektedir. Caligmamizin sonucu olarak
operator egitimlerinin dnemi, ¢aligma sahasinin diizeni, i makinasinin periyodik bakimlarinin énemi ve is stresi etkisinin kontroliiniin
Onemi ortaya ¢ikmistir.

Anahtar Kelimeler: s makineleri, operator, is saghgi ve giivenligi, is kazas etkenleri, risk Analizi.
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1 Introduction

Construction machinery, which is one of the biggest
requirements of our age, is of great importance in working
areas within the developing heavy industry.
Developments in construction machinery lead to an
increase in studies in the energy sector. In this context,
there are alternative fuel production studies that can meet
the needs of construction equipment [1-3]. With
advancing technology,, it is seen that the accidents that
operators using construction machinery are exposed to can
be reduced and largely prevented by the importance of
operator training and the organization of the work site. In
terms of the number of occupational accidents and their
severe consequences, accidents on construction
machinery are in the first place worldwide [4]. In order to
minimize the negativities that occur in construction
machinery, work organization is of great importance in
terms of the risks that will arise during the work and the
measures to be taken. Today, occupational health and
safety comes to the forefront in all sectors [5]. The
material losses of occupational accidents show that many
studies in Europe have reached a grave economic loss
dimension [6]. In our country, unlike industrialized
countries, there is no decrease in the rate of occupational
accidents, but fluctuations from year to year are
noteworthy. This is an indication that the necessary
precautions are not taken and the lack of education is at
the highest level [7]. If the causes of accidents caused by
construction machinery are examined, it is seen that
approximately 50% of the accidents are caused by the
faulty behaviors of the operators and working in the work
site without taking the necessary precautions [8]. Itisseen
as a result of researches that the main cause of accidents
is errors caused by lack of training [9]. Due to the
unfavorable conditions of the working environment of
construction machinery maintenance and repair, accident
and injury risks that require occupational health and safety
measures may arise. In cases where risks cannot be
completely eliminated, it is important to use personal
protective equipment suitable for maintenance [10]. As a
result of literature reviews and researches on construction
machinery, it is possible to summarize the main measures
to be taken in order to prevent possible occupational
accidents under three main headings as operator training,
taking necessary occupational safety measures in the work
area, and performing periodic maintenance and repair of
construction machinery on time [11]. Reducing and
controlling risks is the most important part of an effective
occupational health and safety work [12]. Based on these
literature researches, in order to eliminate the deficiency
in the literature and to contribute, researches and technical
examinations were carried out on the problems faced by
the operators working actively in the field in order to work
more efficiently as the main factor in our study. As a
contribution to the literature, our study contributed to the
literature in terms of addressing the problems of
construction equipment operators working actively in the
field and statistically evaluating all the problems

experienced not only in terms of occupational safety. In
addition to our study, risk analyzes of the construction
machinery actively used in the field were made and the
results were examined. When the results of our study are
examined, it is seen that the most work accidents are
experienced in loaders, the reason for this is that the daily
working hours are more than 8 hours and the break times
are not sufficient. Lack of certification and training of
operators, irregularities in the working area, lack of
periodic maintenance and scrapping of work machines
were seen as the main causes of occupational accidents.
When the types of accidents were analyzed, it was
determined that 17.4% of the accidents occurred as a
result of material fall. Problems arising from inadequate
performance of work machines were evaluated at a rate of
16.5%. Failure to comply with occupational safety rules
accounted for 13% of the accidents. Problems caused by
encountering irregular working area in the work site were
determined at a rate of 18.7%. Problems arising from
overheating and overloading of work machines were
identified at a rate of 13%. Finally, problems caused by
work pressure and stress in the workplace were
determined as 21.4%. When we look at the occupational
safety and health statistics that emerged as a result of
research on working with construction machinery in our
country, it shows improvement compared to previous
years. Our study contributed to the literature by addressing
the problems of construction equipment operators actively
working in the field and statistically evaluating all the
problems experienced not only in terms of occupational
safety. As a result of our study, the importance of operator
training, the organization of the work area, the importance
of periodic maintenance of the work machine and the
importance of controlling the effect of work stress have
emerged. In the risk analysis study, the highest activity for
forklifts with a severity level of 1 and a risk value of 20 is
seen as the hazards caused by trucks, trucks and
employees entering the forklift work area. For cranes, the
highest activity with a severity level of 1 and a risk value
of 15 is seen as the hazards arising from the crane getting
off the rails and going off the road in the crane gantry walk
from the activities of crane use in stacking. For Container
Stacking (Rtg Spreader), the activity with a rating of 1 and
a risk value of 16, the highest activity is hazards from the
rollers in the Mayna lifting system. For Handling Work
Machine, the activity with a rating of 1 and a risk value of
15, the highest activity is the hazards caused by the
employees entering under the load lifted by the machine.
For Stacker Work Machine, the highest activity with a
degree of 1 and a risk value of 20 is seen as the dangers
arising from the fast maneuvering of the stacker operators
with the work machine in the field and exceeding the
specified speed limit. For Tractor Work Machine, the
activity with a degree of 1 and a risk value of 16, the
highest activity is seen as hazards caused by limbs hitting
the moving rotating parts of the tractor in operation,
getting stuck, etc. A schematic view of our study is given
in Figure 1.
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ew showing our study.

2 Statistical Data

Many people lose their lives or become incapacitated
due to the problems experienced by operators. In this
study, a research was conducted on those working as
active operators in the field and statistical data were
analyzed.The variety of construction machines actively
used in the fields and the proportions of these machines
with the highest accident risk are given in Figure 2.

Skreyper
Forklift
Truck
Cylinder
Loader

Bulldozer

Winch

Figure 2. Ratios of the most accident-prone construction equipment
active in the field.

There are machines available for different jobs used
in different projects. The distribution of construction
machinery accidents according to project types is shown
in Figure 3 below.

Infrastructure
Road-bridge
Dam

Skyscraper

Debris removal

Other

More than one

Figure 3. Distribution of construction equipment accidents according
to project types.

Experience is an important factor in reducing work
accidents. Apart from the experience in the use of
construction machinery, knowing the machine is as
important as using it. Below, the experience of the
operators on the basis of years is given statistically in
Figure 4[10].

Bl Lessthanayear WMl 1-5years 5-10 years More than 10 years
Figure 4. Years of experience of construction equipment operators.

The starting times and breaks of the operators at the
work site are important parameters for the healthy
execution of the work. Figure 5, Figure 6 and Figure 7
below show the starting times of the operators, the
duration of their daily work and the number of breaks they
take at intervals of hours, respectively.

Figure 5. Starting times of construction equipment operators.
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Figure 6. Daily working hours of construction equipment operators.

@ 07:00 and before 07:00
® o800
) 09:00 and after 09:00
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® s3hours

&) 4hours

@ 'nevergoout

Figure 7. How many hours apart the construction equipment operators
take breaks.

In line with these examinations, it is concluded that
the operators do not allocate much time for rest, their daily
working hours are long and working in this direction
increases the possibility of accidents.

The educational status of the operators using
construction machinery, their occupational health and
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safety training, whether they have occupational safety
certificates and driver's licenses, and from whom they
received their operator training, the issues that may be
effective in the formation of occupational accidents are
examined in figures 8, 9, 10 and 11.

D Primary School
. Middle school
[a} High School
. University

.No

Figure 8. Education level of construction equipment operators.

® received training
. No training

Figure 9. Occupational health and safety trainings received by
construction equipment operators.

@ VYes
® no

Figure 10. Whether construction equipment operators have
occupational safety certificates and driving licenses.

@ From the master
@ Sspecial education institutions
' Ministry of National Education
® no training

Figure 11. From whom the construction equipment operators received
their operator training.

In line with these examinations, it is seen that it is
important to have an operator's license. Thanks to the
authorized institutions, this number is increasing day by
day. It is important that the document that people using
construction machinery must have belongs to the relevant
machine model. It is wrong for an operator with a
Backhoe-Loader work machine license to use another
machine on the construction site. Each construction
machine requires a different driver's license. The training
received through the courses provided by authorized
institutions ensures that machines of different models are
used by people who have received training on that model.
A driver's license is only a document related to machine

use. Apart from this, it is important that each operator
receives training on the use of the machine, its
maintenance and OHS rules that must be followed during
use. When the types of accidents that occur in construction
machinery are examined, the most common accidents
were tried to be determined. The aim here is to determine
the most common types of accidents and to further
increase the precautions. The leading accident types are
given in Figure 12.

Figure 12. Types of accidents on construction equipment.

When the problems arising from the insufficient
performance of the construction machinery were
evaluated as 1 being the least and 5 being the most, the
responses were analyzed. The statistical percentages are
given in Figure 13.

o
(%40)

(%20)
(%15)

Figure 13. Problems caused by inadéquate performance of construction
equipment.

The responses of the operators to the problems that
occur in case of non-compliance with occupational safety
rules were analyzed when 1 is the least and 5 is the most.
The statistical percentages are given in Figure 14.

(%20)

Figure 14. Accidents that occur when occupational safety rules are not
followed.

Problems related to the work area, which operators
encounter irregularly, without ground surveys, without
taking the necessary precautions in the work areas, were
examined. The measures to be taken against these
problems were considered among the most important
issues to protect worker health. When the problems
occurring in case of encountering an irregular working
area at the work site were evaluated as 1 being the least
and 5 being the most, the answers encountered were
examined. The statistical percentages are given in Figure
15.

b 8 (%40)
6 (%30)
o
0(%0
1 2 3 4 s

Figure 15. Encounters with irregular workspace at the worksite.
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Problems related to work pressure and stress have
been examined by their employers in the workplaces of
the operators. The measures to be taken against these
problems are important for the worker to carry out the
work in a healthy way and to make healthy decisions.
When the problems occurring in case of encountering
work pressure and stress in the workplace were evaluated
as 1 being the least and 5 being the most, the answers
encountered were examined. The statistical percentages
are given in Figure 16.

10 (%50)

3(%18)
2(\10)
il
1

'

Figure 16. Work pressure and stress in the workplace

Occupational accidents caused by mechanical failures
that may occur due to overheating and overloading of
construction machinery are among the other important
issues examined. When the problems occurring in case of
overheating and overloading of construction machinery
were evaluated as 1 being the least and 5 being the most,
the responses were analyzed. The statistical percentages
are given in Figure 17.

4(%20)
~ "
1 '

Figure 17. Overheating and overloading of construction equipment.

3 Risk Analysis

One of the most important causes of occupational
accidents is the lack or incomplete risk analysis in critical
areas. Risk assessment is defined as “the necessary studies
to be carried out in order to identify the hazards that exist
in the workplace or that may come from outside, to
analyze and grade the factors that cause these hazards to
turn into risks and the risks arising from hazards and to
decide on control measures”. With Risk Analysis Studies
on Construction Machinery, serious consequences such as
injury, loss of limbs, damage to the heart and respiratory
systems and death can be prevented. In this respect, risk
analysis of 6 construction machines was carried out in our
study. In the risk analysis method applied as an example
to the study to determine the risks, the matrix method was
selected. The reason for choosing this method is that the
results of possible risks can be graded. In the event of the
realization of the hazard, the severity of the harm or
damage that this hazard will cause to people, workplace
and environment can be evaluated. According to the
magnitude of the risk value, i.e. the height, the urgency of
the measures to be taken and what can be done as a
precaution is determined and the risk analysis study is
completed.

3.1 Risk Analysis Study on Forklifts

In the risk analysis study, the highest activity for
forklifts with an importance level of 1 and a risk value of
20 is seen as the hazards caused by trucks, trucks and
employees entering the forklift work area. Risk analysis
study on forklifts is given in Table 1.

Table 1. Risk anal

sis study on forklifts.

Activity Danger Root Cause of Risks Arising Impacts Exposed Probability | Violence | Risk Degree of
Danger from Hazard Persons Importance
Trucks, trucks Uncontrolled entry | Risk of collision of l:j/laar:?anael Truck and lorry
Loading and and employees of employees and forklifts and mag drivers,
a . X 4 . N accident, . 4 5 20 1
unloading entering the vehicles into the vehicles, risk of loss of container yard
forklift work area forklift work area crushing workers e workers
life, injury
Forklift
Maintenance Diesel engine .Starting vyork . . machine
repair and ’ electrical without taking the Risk of electric Iniur operators, 2 2 8 2
p - necessary safety shock Jury electricians,
control works connections . :
precautions engine
mechanics
: ’ parts of a diesel Movable rotating trap ] mechanics,
repair and : limbs due to Injury lectrici 3 3 9 2
control works generatc_)r in parts contact of body electricians
operation
parts
Maintenance, Electrical circuits . . .
repair and on the forklift Exposure to Risk of electric Injury Electricity 2 4 8 2
. electric current shock masters
control works work machine
Pin removal Damage to
Maintenance, . Throwing of employees due to Workshop
repair and operations on rowing of parts swinging and Injury masters, engine 3 3 9 2
machine on the machine - > U
control works X . dislocation of mechanics
connection points
apparatus
High air pressure
Tire changes on inside the tire, Risk of crushing Engine
Tire change 9 components that the worker during Injury mechanics, 4 3 12 2
machines . . !
allow the tires to tire removal external service
be fixed
Falling of the
transported or
. . suspended load, .
Risk of falling . . Forklift
Loading and load carried by Failure to load the crushing the Loss of operator, chock
. . . load safely onto employee as a e . 3 5 15 1
unloading forklift crushing the work machine result of its life, injury and pointer
the worker worker
movement,
overturning of the
forklift
International Journal of Innovative Engineering Applications 9, 1(2025), 59-68 63
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3.2 Risk Analysis Study on Cranes

For Cranes, the highest activity with a rating of 1 and

arisk value of 15 is the use of cranes in stacking activities.
Risk analysis study on Cranes is given in Table 2

Table 2. Risk analysis study on Cranes.

Activity Danger Root Cause of Risks Arising Impacts Exposed Probability | Violence | Risk Degree of
Danger from Hazard Persons Importance
Risk of rope
Failure to check breakage, risk of Loss of Porch workers,
Rope and rone the ropes, entry of damage to the life, truck drivers
Stacking P P employees or ropes by falling injury, who load and 2 5 10 2
pulleys . 4 !
drivers into the parts as a result of material unload cargo at
crane working area rope pulleys damage the porch
breaking
Engine
Control and . mec_h_amcs,
. maintenance work Sgartlng quk Risk of falling Loss of electricians a_nd
Stacking - without taking - e external service 3 5 15 1
to be carried out at - from height life, injury
the crane top safety precautions personqel
performing
periodic checks
Deformatlor] of the Risk of braking )
crane rails, . Accident
. . . failure due to :
Crane derails disintegration of N with loss Crane operators,
. - L crane inertia, risk . -
Stacking during gantry walk the bearing inside of damage to of life, truck drivers 3 5 15 1
Crane Usage and goes off the the crane wheels, . 9 injury and and shed
vehicles and cargo,
road fast movement of . . property workers
risk of crushing
the crane when damage
workers
loaded
Risk of the crane ;
Failure of the going off the road A_cmdent Crane operators,
. - with loss ;
. Using the crane at crane operator to and harming . truck drivers
Stacking . - . ; of life,
an inappropriate comply with the people working - and shed 2 5 8 2
Crane Usage s ] S injury and
speed specified written around it, risk of workers
- . property
instructions damage to crane d
. amage
mechanical parts
Engine
Contamination of mechanics,
. stairs with dust electricians and
. Stairs to reach the . ]
Stacking o and slippery . . external service
load lifting crane . Fall risk Injury 3 3 9 2
Crane Usage materials, personnel
platform . h
damaged stair carrying out the
guards and steps inspection
process
Risk of damage to
Usmg_ the crane Failure of the lifting equipment Lo_ss of
above its carrying operator to compl such as ropes, life, Crane operators,
Stacking capacity, lifting P mply hooks, etc. as a injury, truck drivers
. with the specified 3 5 15 1
Crane Usage loads exceeding crane operatin result of damage to property and shed
the maximum . perating the load and damage workers
. . instructions b
carrying capacity damage to the accident
surrounding area
. . Accidents
Planned . R's.k of serious involving Crane operators
. Inappropriate accidents due to : !
. maintenance and . . loss of truck drivers,
Stacking X planned and improper operation . .
Crane Usage malfunctions not breakdown of the system as a life, truck drivers 2 5 10 2
9 being eliminated ¥ ¥S injury, and shed
" maintenance result of improper
on time maintenance property workers
damage
Failure to comply
with thg specified Accidents
stacking plan, . . .
Leaving loads on failure to compl Risk of crane involving Crane operators,
. 4 . nply derailment due to loss of truck drivers,
Using Cranes the crane with the specified . . .
for Stackin walkway. parkin safety rules b collision and life, truck drivers 2 5 10 2
9 Y. P 9 ety I 4 damage to the injury, and shed
vehicles vehicle drivers and L
A . surrounding area property workers
failure to supervise damage
this situation by 9
employees
Uncontrolled entry
of employees into
Crane monorail the crane Risk of fal_lmg Crane operators,
. . movement and parts, falling :
Loading mechanism and working area suspended load Loss of truck drivers,
crane use in other construction, . 9 ! pena ! e truck drivers 3 5 15 1
y incomplete crushing the life, injury
stacking suspended load on lanned and worker as a result and shed
the crane P workers
breakdown of movement
maintenance
works
International Journal of Innovative Engineering Applications 9, 1(2025), 59-68 64
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3.3 Risk Analysis Study on Container Stacking (Rtg

Spreader) Work Machine

For Container Stacking (Rtg Spreader), with a rating
of 1 and a risk value of 16, the highest activity is seen as

hazards arising from the rollers in the Mayna heave
system. Risk analysis study on Container Stacking (Rtg

Spreader) Work Machine is given in Table 3.

Table 3. Risk analysis study on container stackin

(Rtg Spreader) work machine.

Danger ; i Impacts
Activity Root Cause of Risks Arising Exposed Probability | Violence | Risk Degree of
Danger from Hazard Persons Importance
Risk of .
- Vehicles and Failure to collision of Material Truck and
Container . damage lorry
- workers sweep construction - :
stacking - . . accident, drivers,
entering work construction machinery and . 3 5 15 1
and . . . loss of container
- machine equipment vehicles and .
loading . life, yard
walkways walkways crushing of L
injury workers
workers
Container Failure of the Risk of the Construction
stacking Construction S|gnallng_ machine going Loss of equipment
and ; system feeding off the road, . operators,
- equipment L life, - 2 5 10 2
loading svstem the Agss hitting injury vehicle
Y system to work surrounding drivers, port
properly vehicles workers
Risk of
injury
from
; Risk of injury burns,
Container . . T e . Operators,
stacking Diesel High and poisoning risk of electricians,
and generator temperature from the engine | Poisoning engine 3 5 15 1
oadin exhaust circuit | and toxic gases from mechanics
g inhalation
of toxic
exhaust
gases
: : Risk of limb Port site
Container Is in th Rotary moving workers,
stacking Reels in the parts, part drop entrapment, . operators
Mayna heave - risk of eye Injury ' 4 4 16 1
and into rtg truck
. system - damage from -
loading working area fragments drivers,
9 ' tallymen
380 volt
mzl\(/eicntgr;iilgns Risk of electric
. and other shock d_urmg Engine
Container rotating movin work, risk of mechanics
stacking Rtg Spreader g moving limb ) anics,
and parts, falling entrapment in Injury electricians, 3 4 12 2
- parts of the ; truck and
loading moving parts, -
spreader - - truck drivers
components risk of falling
into the rtg of broken parts
work area
Planned Accidents
Container maintenance Inappropriate Risk of serious involving
stacking and_ planned accidents due to I0§s of Rtgoperator,
and malfunctions maintenance imoroper life, truck and 3 5 15 1
. not being and nprop injury, lorry drivers
loading o . maintenance
eliminated on troubleshooting property
time damage

3.4 Handling Work Machine Risk Analysis Study

For the Handling Work Machine, the highest activity
with a rating of 1 and a risk value of 15 is seen as the
hazards arising from workers entering under the load

lifted by the machine. Risk analysis study on Handling
Work Machine is given in Table 4.
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Table 4. Risk analysis study on handling work machine.

Activity Danger Root Cause of Risks Arising from Impacts Exposed Persons | Probability | Violence Risk Degree of
Danger Hazard Importance
Trucks, trucks and — Risk of collision of Material Truck_and lorry
Loading and employees entering Personne_l violating machines and damage drivers,
. X the working area of R . accident, scaffolders, 3 5 15 1
Unloading the handling vehicles, risk of . ! .
N the crane . loss of life, engine mechanics
machine work area crushing workers D e
injury and electricians
Use of Splashing of acidic Risk of acid in the
construction Batteries on the IP >ning - eyes during battery Electrical
. . iquid in batteries R . . Loss of .
machinery for construction . inspection, risk of . b craftsmen, engine 3 2 6 3
. - into the body and . limb, injury ¥
unloading and machine eves battery explosion, mechanics
loading loads Y risk of electric shock
Operations Starting work -
. . . . . . Electricity
related to the Handling machine without taking Risk of electric Ini
e . S . njury masters 3 2 6 3
electricity electrical circuits appropriate shock
system precautions
Maintenance work . . . .
. to be carried out in High hydraL_JIlc Risk of pr_essur!zed Motor mekanik
Maintenance : pressure, high hydraulic fluid . .
the hydraulic system LS . . Injury ve elektrik 2 3 6 3
work 7 hydraulic oil penetrating the skin,
of the handling S ustalart
. temperature getting into the eyes
machine
Engine
Maintenance Work to be done on Height at which Risk of falling due Iniury. loss mechanics,
and control the machine boom injury is likely in the : gc Jury. workshop 2 5 10 2
to working at height of life
works system event of a fall foremen and
electricians
Loss of life,
injury,
Risk of collision dar:;te:s:m
Fast maneuvering of with vehicles, risk of dogck Port dock
Unloading and the handling Exceeding the speed crushing the workers workers workers, truck-
loading of machine operators limits set at the port on board, risk of ! truck drivers, 2 5 10 2
. ! truck-truck 3
cargo with the work dropping the load on dri motor mechanics,
P ) rivers, .
machine in the field the scaffold, motor ship workers
vehicles and ship mechanics,
ship
workers
Workers under the Personnel violatin Port site workers,
Loading and load lifted by the the working area 0% Risk of burden on Loss of life, truck drivers, 3 5 15 1
Unloading ed 9 employees injury subcontractor
machine the crane
employees
Replacements of
Part attachments attached Unsuitable working Risk of staff slip and . Engine
" Injury ; 3 4 8 2
replacement to the boom end of a environment fall mechanics
handling machine
Risk of the Crane operators
Loading and Suspended load on ;ﬂiﬁg?ﬁlnwzlrzgrg fal??r?pegﬂjesiilgaihe Loss of life, truck drivers, 2 5 10 2
Unloading crane the crgne worke% asa resglt of injury truck drivers and
. shed workers
its movement

3.5 Stacker Work Machine Risk Analysis Study

For the Stacker Work Machine, the highest activity
with a degree of 1 and a risk value of 20 is seen as the
hazards arising from the fast maneuvering of the Stacker

operators with the work machine in

on Stacker Work Machine is given in Table 5

Table 5. Risk analysis study on stacker work machine.

the field and
exceeding the specified speed limit. Risk analysis study

. Danger Root Cause of Risks Arising Impacts Exposed . . . Degree of
Activity Danger from Hazard Persons Probability | Violence | Risk Importance
Risk of collision Material
Trucks, lorries and with vehicles and damage Truck and lorry
Use of cranes employees Occupation of crushing of accident, drivers, 3 5 15 1
in stacking entering the stacker workspace workers by loss of container yard
stacker work area construction life, workers
equipment injury
Stacker operators Risk of accidents,
. - . Loss of
maneuvering fast risk of crushing life
Use of cranes with the work Exceeding the set personnel in the in'urv Field workers, 4 5 20 1
in stacking machine in the speed limit work area, risk of majter)i/él truck drivers
field, exceeding hitting cargo and damage
the set speed limit containers g
The presence of Failure to see the .
. . Accident
workers or area where the rear | Risk of crushing of with Field workers
vehicles in the weight is located employees, risk of . - '
Use of cranes . A N : material truck drivers,
in stackin blind spot of the during reverse collision with damage assenger car 3 5 15 1
9 work machine maneuvering with passenger ge, passeng
. . . loss of drivers
during reverse the construction vehicles life
maneuvering machine
Lamps indicating Use of Risk of dropping Accident
Use of cranes the position of the construction the container, risk with Truck drivers,
in stackin spreader twistlocks | machinery without of damage to material stacker 2 5 10 2
9 not working repairing the machinery and damage, operator
properly faults equipment injury
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3.6 Tractor Work Machine Risk Analysis Study

For the Tractor Work Machine, the highest activity
with a rating of 1 and a risk value of 16 is seen as hazards
arising from the impact of limbs on the moving rotating

parts of the tractor in operation, getting stuck, etc. Risk
analysis study on Tractor Work Machine is given in Table

6.

Table 6. Risk analysis study on tractor work machine.

Activity Danger Root Cause of | Risks Arising | Impacts Exposed Probability | Violence | Risk Degree of
Danger from Hazard Persons Importance
Tractor
Starting the Loss of operator,
: - fuel
Fueling the Tractor fuel fugllng process ) ) ) I!fe, dispenser
tank and fuel without taking | Explosion, fire injury, . ' 3 4 12 2
tractor . field
in the tank safety property
: workers,
precautions damage :
vehicle
drivers
Impact,
jamming, etc. Risk of injury Engine
. of limbs on . or entrapment -
Maintenance - Rotary moving - - mechanics,
moving of limbs due to Injury - 4 4 16 1
work - parts Electricity
rotating parts contact of body masters
of the tractor in parts
operation.
Electrical
Maintenance | circuits on the Exposure to Risk of electric Iniu Electricity 3 4 12 2
work tractor work electric shock shock jury masters
machine
Damage to the
Maintenance Pin removal Hand tools personnel
work to be operations on used in performing the Workshop
performed on P - maintenance or work due to . masters,
machine o Injury - 2 4 8 2
the tractor by . parts removed swinging, engine
: connection g > A -
the technical oints such as pins, dislocation, mechanics
department P bearings, etc. etc. of the
apparatus used
Rapid
maneuvering,
the employee Risk of Injury
climbing on overturning of due to
- Tractor water the tanker the tanker, risk fall,
Material - - - Tractor
transportation tanker doing cpntrol of falling of acm_dent operator 2 4 8 2
attachment work without personnel with
taking the climbing on material
necessary the tank damage
safety
precautions

4 Conclusions

Construction machinery has an importance that
cannot be ignored today in working areas. The danger
posed by construction machinery used in the industrial
sector, which is the locomotive of the world economy,
should not be overlooked. Operators with professional
competence should be employed in construction sites, and
construction  machinery  personnel  working in
construction sites should have an operator certificate
related to the construction machinery they use. Operators
should be trained on the dangers arising from machinery.
The content of the trainings should cover accidents at
world standards and emphasize the precautions to be
taken. In addition, the contents of these trainings should
also include occupational safety solutions applied at world
standards. Occupational accidents are an important cost
factor for employees and businesses and negatively affect
employee and organizational productivity. Material and
moral losses as a result of occupational accidents also
cause great damage to the national economy. For this
reason, it is necessary to identify the causes of
occupational accidents in enterprises, to take the

necessary measures and to supervise them in order to work
effectively and efficiently in a healthier and peaceful
environment. When the results of our study are examined,
it is seen that the most occupational accidents are
experienced in loaders, the reason for this is that the daily
working hours are more than 8 hours and the break times
are not sufficient. Lack of certification and training of
operators, irregularities in the working area, periodic
maintenance and scrapping of work machines were seen
as the main causes of occupational accidents. When the
accident types were analyzed, it was determined that
17.4% of the accidents were caused by falling materials.
Problems caused by inadequate performance of work
machines were evaluated at a rate of 16.5%. Accidents
occurring in case of non-compliance with occupational
safety rules were determined at a rate of 13%. Problems
caused by encountering irregular working area at the work
site were determined at a rate of 18.7%. Problems arising
from overheating and overloading of work machines were
found to be 13%. Finally, problems caused by work
pressure and stress in the workplace were found to be
21.4%. When we look at the statistics on occupational
safety and health that emerged as a result of research on
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working with construction machinery in our country, it
shows improvement compared to previous years. Our
study contributed to the literature by addressing the
problems of construction equipment operators who are
actively working in the field and statistically evaluating
all the problems experienced not only in terms of
occupational safety. As a result of our study, the
importance of operator trainings, the organization of the
working area, the importance of periodic maintenance of
the work machine and the importance of controlling the
effect of work stress have emerged. In the risk analysis
study, the highest activity for forklifts with a severity level
of 1 and a risk value of 20 is seen as the hazards caused
by trucks, trucks and employees entering the forklift work
area. For cranes, the highest activity with a severity level
of 1 and a risk value of 15 is seen as the hazards arising
from the crane getting off the rails and going off the road
in the crane gantry walk from the activities of crane use in
stacking. For Container Stacking (Rtg Spreader), the
activity with a rating of 1 and a risk value of 16, the
highest activity is hazards from the rollers in the Mayna
lifting system. For Handling Work Machine, the activity
with a rating of 1 and a risk value of 15, the highest
activity is the hazards caused by the employees entering
under the load lifted by the machine. For Stacker Work
Machine, the highest activity with a degree of 1 and a risk
value of 20 is seen as the dangers arising from the fast
maneuvering of the stacker operators with the work
machine in the field and exceeding the specified speed
limit. For Tractor Work Machine, the activity with a
degree of 1 and a risk value of 16, the highest activity is
seen as hazards caused by limbs hitting the moving
rotating parts of the tractor in operation, getting stuck, etc.
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