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ABSTRACT

Atter studying the reality of application to occupational safety in new Iragi building projects and
sampling the situation wilt that in developed and neighboring countries, researcher found that there is a
big gap in the level of safety application conditions, this indicates the need fora quick and clear
reference for local engineers to use it on site for safety conditions in their projects . As a case study the
monitors work the researcher studied a huge project in the United Arab Emirates.This project
considered for safety requirements to highest grades. This case study may be far away from the projects
in Irag, but we hope to rise the lraqi work level in the near future. After seeing the way of
administration work and how they were rated the severity of each phase of the work, an idea was
builtabout the most dangerous situations in projects with multiple floorsbuildings. To find multiple
solutions to the risk, researchers identified 46 cases with their ratings, type of perceived risk in each
case, and displayed a format survey to the most important specialized institutions and companies
operating in Iragq and the United Arab Emirates. Finally theresearcher takes the results,and format a
software that any user can use in his personal computer to studythe expected risk,how to avoid it and
how to deal with it if it happens.

Key Word: construction management safety.
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1. INTRODUCTION
After independence the construction industry has grown significantly. In civil engineering projects
many works big or small are executed, for the execution of these works skilled and unskilled labor
along with machines and equipment are employed. with the introduction of machines for increasing the
output of the work, the number of the accidents also increasing. It is a hard fact where the safety ends,
accident start. Any work completed without accidents results economical. Nobody wants to be injured,
but it happens so sudden that one cannot help. On the one hand accidents cause injury to the worker
and agony to his family and on the hand;they cause mental tension and financial burden to the owner.
Though the social concern of the safety of construction workers and their protection against injury is
quite evident since long, but so far no tangible results have been observed. The survey of occupational
injury and illness incidence carried out in 1992 shows that up to 14,5% workers suffer from these
injuries . thebreakup of occupational injury in different industries is shown in Tablel, Gupta, 2005.
When management found itself in the problem, by legislation, of having to pay for injures in the job, it was

decided that it would be financially better to stop the injuries from happening. This decision by the industry all
over the world gave birth to the organized industrial safety movement .Management concentrated heavily, if not
entirely, on correcting the hazardous physical conditions that exist in work place in the early years of safety
movement. This showed a significant decline in the death rate (deaths per million men —hours worked) during
the first 20 years of the safety movement, Petersen, 1971, afterMirza, 2001.

The interest in safety awareness among construction industry and the whole industry at large has greatly
increased in the past decade. This can be attributed to many factors .Recognition of relationship between safety
management and the return on investment is one of the factors, www.arab_eng .org ,2007.

Up until 1970, there were no codes that required safety of the employees at their worksites in United State
,www.arab_eng .org ,2007. At that time, the Occupational Safety and Health Administration (OSHA) was
formed to establish a safe workplace, which is defined as free of both health hazards and dangerous conditions
for all employees. OSHA has since produced the Occupational Safety and Health Standards. The standards are
continually updated. Specific standards for the construction industry are classified as 29 (CFR) 1926 code of
federal regulations, here in after called the standard all employers are required to implement these standards to
ensure that any persons employed by them would be free from any danger while at the workplace. Since1970,
the standards have grown to include nearly all worksite activities,www.arab_eng .org ,2007.

The Objective of this research is to establish a practical and effective program for the prevention of and
response to incidents and injuries, and to assign specific responsibilities to contractors and owners and their
supervisors in the recognition, evaluation and control of hazardous activities or conditions within their
respective areas of contract responsibility.

2. SAFETYDEFINITION

In order to understand safety, it iS necessary to consider what is meant by “safety”. Depending on one’s
perspective, the concept of aviation safety may have different connotations, such asBerardinis, 1999.

zero accidents (or serious incidents), a view widely held by the travelling public; construction works:
manufactures work;

the freedom from danger or risks, i.e. those factors which cause or are likely to cause harm;

the attitude towards unsafe acts and conditions by employees (reflecting a “safe” corporate culture);

the degree to which the inherent risks in aviation are “acceptable”;

the process of hazard identification and risk management; and the control of accidental loss (of persons and
property, and damage to the environment).

Safety is a condition in which the risk of harm or damage is limited to an acceptable level. The safety hazards
creating risk may become evident after an obvious breach of safety, such as an accident or incident, or they may
be proactively identified through formal safety management programmer before an actual safety event occurs.
Having identified a safety hazard, the associated risks must be assessed. With a clear understanding of the nature
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of the risks, a determination can be made as to the “acceptability” of the risks. Those found to be unacceptable
must be acted upon. Berardinis, 1999.

Safety management is centered on such a systematic approach to hazard identification and risk management —
in the interests of minimizing the loss of human life, property damage, and financial, environmental and societal
losses.Keller, 1998.

Safety is the state in which the risk of harm to persons or of property damage is reduced to, and maintained at or
below, an acceptable level through a continuing process of hazard identification and risk management.
(Researcher)

3- Safety Cycle

Safety cycle given the number and a potential relationship of the factors that may affect safety, an
effective (SMS safety management system) is required. An example of the type of systematic process
required is shown in Fig.1,Abdul-Rahman, 1988.

Hazard identification is the critical first step in managing safety. Evidence of hazards is required and
may be obtained in a number of ways from a variety of sources, for example: Bush, 1975.

a) Hazard and incident reporting systems;

b) Investigation and follow-up of reported hazards and incidents;

c) Trend analysis;

d) Feedback from training;

e) Flight data analysis;

f) Safety surveys and operational oversight safety audits;

g) Monitoring of normal operations;

h) State investigation of accidents and serious incidents; and

i) Information exchange systems.

Each hazard identified must be evaluated and prioritized. This evaluation requires the compilation and
analysis of all available data. The data is then assessed to determine the extent of the hazard; is it a
“one-of-a-kind” or is it systemic? A database may be required to facilitate the storage and retrieval of
the data. Appropriate tools are needed to analyses the data. Having validated a safety deficiency,
decisions must then be made as to the most appropriate action to avoid or eliminate the hazard or
reduce the associated risks. The solution must take into account the local conditions, as “one size” does
not fit all situations. Care must be taken that the solution does not introduce new hazards. This is the
process of risk management.

Once appropriate safety action has been implemented, performance must be monitored to ensure that
the desired outcome has been achieved, for example: Saudi Aramco, 1993.

a) The hazard has been eliminated (or at least the associated risks have been reduced in probability or
severity).

b) The action taken permits coping satisfactorily with the hazard.

¢) No new hazards have been introduced into the system.

If the outcome is unsatisfactory, the whole process must be repeated.

4- Factors Affecting System Safety

The factors affecting safety within the defined system can be looked at two ways: first, by discussing
those factors which may result in situations in which safety is compromised; and second, by examining
how an understanding of these factors can be applied to the design of systems in order to reduce the
likelihood of occurrences which may compromise safety.

3
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The search for factors that could compromise safety must include all levels of the organization
responsible for operations and the provision of supporting services. Safety starts at the highest level of
the organization, DiBerardinis,1999 and these factors are:

4-1 Active failures and latent conditions

Active failures are generally the result of equipment faults or errors committed by operational
personnel. Latent conditions, however, always have a human element. They may be the result of
undetected design flaws. They may be related to unrecognized consequences of officially approved
procedures. There have also been a number of cases where latent conditions have been the direct result
of decisions taken by the management of the organization. For example, latent conditions exist when
the culture of the organization encourages taking short cuts rather than always following approved
procedures. The direct consequence of a condition associated with taking short cuts would materialize
at the operational level by non-adherence to correct procedures. However, if there is general acceptance
of this sort of behavior among operational personnel, and management is either unaware of this or takes
no action, there is a latent condition in the system at the management level.Keller and Associates,
1989.

4-2 Equipment Faults

The likelihood of system failures due to equipment faults is in the domain of reliability engineering.
The probability of system failure is determined by analyzing the failure rates of individual components
of the equipment. The causes of the component failures may include electrical, mechanical and
software faults. DeReamer,1980.

A safety analysis is required to consider both the likelihood of failures during normal operations and
the effects of continued unavailability of any one element on other aspects of the system. The analysis
should include the implications of any loss of functionality or redundancy as a result of equipment
being taken out of service for maintenance. It is therefore important that the scope of the analysis and
the definition of the boundaries of the system for purposes of the analysis be sufficiently broad so that
all necessary supporting services and activities are included.

The techniques for estimating the probability of overall system failure as a result of equipment faults
and for estimating parameters, such as availability and continuity of service, are well established and
are described in standard texts on reliability and safety engineering. These issues will not be addressed
further in this manual. Keller andAssociates, 1989.

4-3 Human Error

An error occurs when the outcome of a task being performed by a human is not the intended
outcome. The way in which a human operator approaches a task depends on the nature of the task and
on how familiar the operator is with it. Human performance may be skill-based, rule-based or
knowledge-based. Errors may be the consequence of lapses in memory, slips in doing what was
intended, or the result of mistakes which are conscious errors in judgment. A distinction should also be
made between honest or normal errors committed in the fulfillment of assigned duties, and deliberate
violations of prescribed procedures or accepted safe practices. Saudi Aramco,1993.

4-4 System Design
Given the complex interplay of human, material and environmental factors in operations, the complete
elimination of risk is an unachievable goal. Even in organizations with the best training programmers
and a positive safety culture, human operators will occasionally make errors. The best designed and
maintained equipment will occasionally fail. System designers must therefore take into account the
inevitability of errors and failures. It is important that the system be designed and implemented in such
4
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a way that, to the maximum extent possible, errors and equipment failures will not result in an accident.
In other words, the system is “error-tolerant”. Hinze, and Gambatese,2003. The hardware and
software components of a system are generally designed to meet specified levels of availability,
continuity and integrity. The techniques for estimating system performance in terms of these
parameters are well established. When necessary, redundancy can be built into the system to provide
alternatives in the event of failure of one or more elements of the system.

The performance of the human element cannot be specified as precisely; however, it is essential that
the possibility of human error be considered as part of the overall design of the system. This requires an
analysis to identify potential weaknesses in the procedural aspects of the system, taking into account
the normal shortcomings in human performance. The analysis should also take into account the fact
that accidents rarely, if ever, have a single cause. As noted earlier, they usually occur as part of a
sequence of events in a complex situational context. Therefore, the analysis needs to consider
combinations of events and circumstances in order to identify sequences that could possibly result in
safety being compromised. DeReamer1980.

Developing a safe and error-tolerant system requires that the system contain multiple defenses to
ensure that, as much as possible, no single failure or error will result in an accident, and that when a
failure or error occurs, it will be recognized and remedial action taken before a sequence of events
leading to an accident can develop. The need for a series of defenses rather than just a single defensive
layer arises from the possibility that the defenses themselves may not always work perfectly. This
design philosophy is called “defenses-in-depth”.

For an accident to occur in a well-designed system, gaps must develop in all the defensive layers of the
system at the critical time when that defense should have been capable of detecting the earlier error or
failure. An illustration of how an accident event must penetrate all defensive layers is in Fig.2, Saudi
Aramco,1993.

5- SAFETY MANAGEMENT PROCESS

Strategies to reduce or eliminate the hazards are then developed and implemented with clearly established
accountabilities. The situation is reassessed on a continuing basis, and additional measures are implemented as
required.

The steps of the safety management process outlined in Figs.2-4 are briefly described below:

5-1 Collect the data.

The first step in the safety management process is the acquisition of relevant safety data — the evidence
necessary to determine safety performance or to identify latent unsafe conditions (safety hazards). The data may
be derived from any part of the system: the equipment used, the people involved in the operation, work
procedures, the human/equipment/procedures interactions, etc.

5-2 Analyses the data.

By analyzing all the pertinent information, safety hazards can be identified. The conditions under which the
hazards pose real risks, their potential consequences and the likelihood of occurrence can be determined; in other
words, Whatcan happen? How? andWhen? This analysis can be both qualitative and quantitative.

5-3 Prioritize the unsafe conditions.
A risk assessment process determines the seriousness of hazards. Those posing the greatest risks are considered
for safety action. This may require a cost benefit analysis.

5-4 Develop strategies.
Beginning with the highest priority risks, several options for managing the risks may be considered, for example:
1) Spread the risk across as large a base of risk-takers as practicable. (This is the basis of insurance.)

5
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2) Eliminate the risk entirely (possibly by ceasing that operation or practice).

3) Accept the risk and continue operations unchanged.

4) Mitigate the risk by implementing measures to reduce the risk or at least facilitate coping with the risk. When
selecting a risk management strategy, care is required to avoid introducing new risks that result in an
unacceptable level of safety.

5-6 Approve strategies.
Having analyzed the risks and decided on an appropriate course of action, management’s approval is required to
proceed. The challenge in this step is the formulation of a convincing argument for (perhaps expensive) change.

5-7 Assign responsibilities and implement strategies.

Following the decision to proceed, the “nuts and bolts” of implementation must be worked out. This includes a
determination of resource allocation, assignment of responsibilities, scheduling, revisions to operating
procedures, etc.

5-8 Re-evaluate situation.

Implementation is seldom as successful as initially envisaged. Feedback is required to close the loop. What new
problems may have been introduced? How well is the agreed strategy for risk reduction meeting performance
expectations? What modifications to the system or process may be required?

5-9 Collect additional data.

Depending on the re-evaluation step, new information may be required and the full cycle reiterated to refine the
safety action.

Safety management requires analytical skills that may not be routinely practiced bymanagement. The more
complex the analysis, the more important is the need for the application of the most appropriate analytical tools.
The closed loop process of safety management also requires feedback to ensure that management can test the
validity of its decisions and assess the effectiveness of their implementation.Guldenmund, 2000.

6- SAFETY ECONOMICS
The conference of the International Roundtable on Construction Safety and Health, (Frankfurt 1995) identified
four major interventions to affect the risk factors:

e Improved site planning and management

e Improved training of workers and supervisors

e New construction technologies

o Markedly improved performance monitoring and data.
Therefore, to prevent accident, money must be spent. Provisions of safety equipment, planning and design of
safe construction procedure need financial supports. One of the objectives in project management is to maximize
profit through the safe construction work .Evidently effective safety management is profit maker for construction
companies .Accidents are associated which high direct and indirect costs hence, construction and safety
professionals should control these cost .Efforts have been made over the years to establish bases on which total
losses can be established from measurable costs. But in every instance, it has been found that the total losses
exceed by far the amount reimbursable by the insurance companies.Mirza, 2001.

The types of losses that can result from accidents injuries or unsafe conditions are shown
below.Mirza, 2001.Theses include the direct, indirect and hidden costs of injury or fatality all of them
may be not applicable for every specific instance, and cost of many are difficult to determine.

e Payments for settlement of injury or death claims
e Cost of rescue operations and equipment

e Expenditures of emergency equipment

e Loss of function and operations income
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e Cost for corrective actions to prevent reoccurrences

Degradation of efficiency of operations because of loss of experienced and trained personnel
Increased insurance cost

Loss of public confidence, and bytheir revenue

Loss of prestige

Degradation of morale

7- FACTORS THAT IMPROVING THE CONSTRUCTION SAFETY
In their study,Jaselskis, et al., 1996, presented the results of a complementary study which tended to be
more quantitative in comparison to other prior studies. The results pointed to several project-level
factors that are statistically significant in improving safety performance. Further, the study provided
contractors, specialty contractors and owners with objective strategies to achieve better safety
performance.

e Increase time devoted to safety

e Provide greater detail in the written safety program

e Increase the number of safety meetings between upper management and field safety

reprehensive

¢ Increase number of informal inspection

e Increase number of meetings for safety performance
While, Sawacha, etal., 1999, discussed various variables that influence safety on construction sites.
The impacts of the historical, economical, psychological, technical, procedural, organizational and
environmental issues were considered in terms of how these factors were linked with the level of site
safety. The results of research suggested that variables related to organization policy are the most
dominant group of factors influencing safety performance in the United Kingdom construction
industry.
Evelyn, et al., 2005. presented the results of a postal survey of contractors in Singapore. The findings
revealed that site accidents were more likely to happen when there are:

¢ Inadequate company policies.
Unsafe practices.
Poor attitudes of construction personnel.
Poor management commitment.
Insufficient safety knowledge.
Training of workers.
The study recommended that the project managers must pay more attention regarding the
factors identified above to help enhance safety performance on construction sites and reduce the
frequency of accidents.

8- OWNER’S AND CONTRACTOR’S SAFETY PERFORMANCE

Hancher, et al., 1998, Focused the analysis on four indicators of contractors and owners safety
performance, and they were as follows:-

The Experience Modification Rate (EMR).

The (OSHA) Recordable Incident Rate (RIR).

The Lost Time Incident Rate (LTIR).

The Workers’ Compensation Claims Frequency Indicator (WCCFI).
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The data presented in this study reveal:

e Different OSHA incident rates for contractors who keep track of accidents versus those

contractors who do not;

e Different EMR and RIR for small versus large contractors; and

e A different WCCFI for union versus open shop contractors.
While, Hinze and Wilson, 2000, conducted a study on a selected group of large, primarily industrial
firms to assess their safety records. The findings revealed that companies with good safety performance
can still make improvements through implementing specific safety practices.

A study by Hinze and Gambatese, 2003, concluded that specialty contractors and owners safety
performance was consistently influenced in part by a number of factors. The factors shown to improve
safety performance include:
e Minimizing worker turnover.
e Implementing employee.
e Drug testing.
e Training of workers.
Sang,2006, presented two objectives in his study:
e Identify the role of the safety programs and management’s opinions toward safety practices
within roofing companies, and,
e Obtain detailed injury and illness types/body parts and determine how this information related
to costs.

9- SAFETY REGULATIONS IN CONSTRUCTION PROJECTS IN IRAQ

Many lIraqgi local contractors have started works in Iraq since 1930. In 1970 one main state company
(The State Construction Contracting Company) had started in execution of very largeimportant
projects, then followed in 1987 established many state companies, such as,:Ali, 2009.

9-1 Public companies:
These companies working under the Law No. 22 for year 1997 and these are some of their companies
are:

e Al-Rasheed General Company for Constructive Contracting and it specialized by (constructive
building, foundations and piles).
Al-Mansoor General Company for Constructive Contracting and it specialized by (constructive
building).
Al-Farouk General Company for Constructive Contracting and it specialized by (constructive
buildings, piles).
Al-Mutasim General Company for Constructive Contracting and it specialized by (constructive
building).
Ashour General Company for Constructive Contracting and it specialized by (roads).

There is a big gap between Iragi companies and other countries related to:

The lack of safety culture in companies and their managers and crafts.

The workers attitudes and behaviors towards the risks not safely.

The employer does not provide safety equipment such as personal protective equipment (PPE).
Safety is not one of the priorities of the companies such as cost, time and quality.

8
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Usually all the state and local companies award many of their works of different type to small local
subcontractors, then local subcontractor in order to reduce their costs and hence awarded the
subcontractors did not follow the safety regulation in the following aspects:
e Firefighting system
e Lighting of the project
Guarding the projects
Fencing of the projects
Concerning the workers in :
a. Not having toilets which match the number of labors.
b. Not using the safety clothes (over all).
c. Not using safety boots (safety shoes).
d. Not using helmets during the works.
e. Not using glass and safety measures during welding.
e Concerning the safety measure at the sites :
a. Not using prepare fence for the working areas and not having warning signs.
b. Not using guarding signs for the people toward entry into work area.
c. Not insuring the safety of the works or the third party as this done by the main contractor
according to the Contract Conditions for Civil Engineering Works.

The Contract Conditions for civil engineering works in its latest addition has emphasized on the
safety measures and regulation as this will reduce accident and hence reduce the cost of the projects
and making sure that the project has three main items which are the quality of work, cost of the project,
and execution of the project.

In order that the main contractors to have the ISO certificate in the near future they have to
follow and execute the safety regulation (OSHA or OHSAS 18001) concerning with safety.

9-2 Private companies:

There are many companies work in private sector and they work under the law No. 21 for year
1997, and these works include (roads, paving and constructive building). These companies suffering
such as the public companies above form the lack of safety in construction projects.

10-Filed Work

The field work is defined in three stages:

10-1 Stage one:

Case study (Palace Tower):

(Palace Towers) is one of the largest and beautifulness developments at the Dubai Silicon Oasis
(DSO),Fig.4. The Palace Towers offer a balance between work and home; in addition to a premier
lifestyle of endless opportunities with easy access to business areas of DSO and it’s easy to get the
maximum out of work and play at the same time.

Palace Towers offer a host of amenities from a fully equipped gym to two separate 20/10mt. pools for
residential and office complex to shopping and dining facilities' Every one of the 424 spacious
residential apartments is tastefully appointed, with contemporary layouts and designs that combine the
convenience of today’s lifestyle with timeless elegance. For the business user, the 150 high-tech office
suites provide a central and prestigious location from which to work.
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The Safety Management Plan of this project means get rid of danger, risk, or injury, while many things
that could go wrong are around.

This could happen by being aware, educating yourself and others about safety issues which will not
only keep accidents to a minimum, it will help to save lives.

The ultimate goal in accident prevention is "zero" disabling injuries and no lost work-time. However,

there are many barriers to achieving this goal, the most important of which is the human attitude.

From this case study (Palace Tower), In addition to full details of project information, location,
Stakeholders Profile and safety management plan researcher make a lot of a good information to this
research.

10-2 Stage two:

Interviews and Questionnaires;

All people from many levels concerned by the public construction projects ,within the construction
contract companies, were chosen to be interviewed and subjected to a well-designed questionnaire.
Questionnaireis the most important work of the research as it enters the details of the safety work
directly where they were when the study most of the cases in which possible cause of risk and identify
potential risks and negative consequences of her and left the answer on how to avoid those risks and to
address the matter to the questionnaire, which included 54 Foundation Inc. government, and is worth
mentioning that the response has been received from 42 enterprises and companies only a number is
relatively good and is also noted that most of the answers were close, and this convergence by type of
case.

10-3 Stage three:

Development the computer safety program:

In this computer safety program, the researchers enter the details of the safety work directly for most of
the cases in which possible cause of risk and identify potential risks and negative consequences of it
and the answer on how to avoid those risks, which included 46 activity which included many risks and
their mitigation action to be taken Fig.4, shows the flow chart of the program.

The program is designed in a Visual Basic 6 language, which is a Form of several Forms and all his
work shows it. Some of these forms are show in Figs5,6,7,8,9.
Thus, the rest of the Forms and the art form made the background color of color button it.
Project either out of the total of the first Form there is a button to exit.

11- CONCLUSION
This study is a case study for safety construction project, the researcher focus on safety management can best be
described as a set of actions or procedures relating to health and safety in the workplace by management to
achieve the followings:
1. Preventing environmental pollution and minimizing risks in the activities carried out in the
organization.
2. Providing information and training for people at all levels so they can effectively meet their
responsibilities.
3. ldentification, assessment and control of all workplace hazards and risks.
4.  Enhance interested party satisfaction.
5 Incorporate health and safety responsibilities into job descriptions for all workers and encourage workers
to identify unsafe work situations.
6.  Responsibilities should be assigned for such things as induction training, first aid, emergency procedures
and workplace inspections.
10
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Ensure that all workers fully understand their responsibilities for health and safety.

Construction can be a hazardous business. This is widely recognized by everyone in the
construction industry. When accidents happen, the costs are high — in people, profits and
productivity.

One of the best ways to avoid injuries and minimize costs is through good planning and co-
ordination — both before and on the job. This should start when the decision is made to go ahead
with the project, and should consider allstages and parties associated with the work.So everyone
involved in a construction project is responsible under the act, including: Clients, Designers/
advisers, Main Contractors, Subcontractors and Employees.

In short, everyone involved with a construction project of any kind from planners, designers and
supervisors through to on-site workers have a role to play in the management of health and
safety during a construction project. This level of duty for each doesn’t go beyond what is
reasonable for them to take.

12- RECOMMENDATION

The researcherspropose the following recommendations:-

1. to make a comparison study between this project and other project with similar specifications
with fixing for some affecting factors in the project plan.
2. toapply such study on industrial project to obtain the requirement of plan and safety management
which may be different than the requirement of commercial and residential projects.
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Table 1.Occupational injury rate.

Sa. % of total
Industry e

No. injury
1 | Finance insurance. 2.0
2 | Services 4.9
3 | Whole sale and retail trade 7.2
4 | Agriculture, forestry 7.7
5 | Transportation utilities 8.5
6 | Manufacturing 10.2
7 | Mining 10.5
8 | construction 14.5

Identify
hazard

Monitor
progress
Take Control
action options

\ s /
communication

Figure 1.Safety cycle, Abdul-Rahman A., 1988.
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Figure 2.Defensive layers, Saudi Aramco,1993.

Collect data

Re-evaluate situation

Implement strategies

Assign responsibilities

N

_ Collect -
ol additional data o Analyse data
A4
Frioritize
Safety unsafe conditions
management
process

Approve strategies

/

Y

Develop strategies

Figure 3.Safety management process, DeReamer, 1980.
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Abstract to program and its
programmers

N
l/

Users want to know which

work

accidents will happened in their

N—1 YES

YES

~>

Activities

>

Hazard involved

<>

Mitigation action
to be taken

Retain to
activities

NO

Retain to
options

Options

Users want to see
all the accidents

7

Accidents

<>

Mitigation action
to be taken

Retain to
accidents

NO

Retain to
options

NO

End

Figure 5.Flow chart for the computer program.
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= = [=]x]

ACTIVITIES Access toWork dieas
bilize on site: Cranes PORTABLE GENERATOR
HAZARD INVOLVED L:::g::g/la\lmg from height haphazard
e and assembly of

crawler crane

Injury 1o body/break bones
UAL HANDLING OF WORKING NEAR MOBILE
LOADS

PLANT LIKE EXCAVATOR /
SHOVEL / CONCRETE
MITIGATION ACTION Only provided access ladders and scaffolds PUMPS/ CRANES fetc_.

2 to be used Handrails and toe baard shall be
10 BE TAKEN Frovs o s EniaL HANDLING BY

Exit [EMENT OF TRAILER/
AREA

Lifting of forms and steel Person walking in the swing ‘WORKING IN CONFINED
cages area of crane/excavator SPACE

‘WALKING OVER SITE
COMPRESSOR Lifting of heavy objects Placing concrete
16

Cutting of steel General Work in Area

Dredging excavation Grouting Joints

Rigger for lifting of sheet
piles

Equipment use on the works Mobilize on site: Cranes PORTABLE GENERATOR

e and assembly of

Clearing the site crawler crane

. MANUAL HANDLING OF WORKING NEAR MOBILE

HDBERE 0T LOADS PLANT LIKE EXCAVATOR /
SHOVEL 7 CONCRETE
PUMPS/ CRANES etc

F— MATERIAL HANDLING BY
LTI CRANE. FORK LIFT Etc...

MOVEMENT OF TRAILER/

Cranes arsni Lifting Plant VEHICLES IN PROJECT
AREA

upply

Person walking in the swing

Cutling of steel area of crane/excaval

WALKING OVER SITE
Placing concrete

Dredging excavation Grouting Joints Rigger for

Figure 7.FormNo. 2 of the computer program.
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ACTIVITIES Crane: Opetatiors:

HAZARD INVOLVED |2l of wie rope Boom failure Bumping o crushing of persariel by loads ARSI

Fatalty or serious injuy Fatally or serious injury Fatalty, serios injury

MITIGATION ACTION TO BE TAKEN MITIGATION ACTION TO BE TAKEN MITIGATION ACTION TO BE TAKEN FARMODIEEN
‘ wite 1ope should have a valid test ‘The boom shal be inspected regularly. ONCRETE
tific at

ANES et
cerlificate.

Certified operators + Riggers + Banks
it ope to be inspected regularly en. Orly authorized personnel to
Painting of boam to be done regulary to operate crane and ditect loads
aveid rusting.
Ay damage found in the wire rope:

B oom should be fitted by experienced
The same should to be replaced with mecharic and periodic checks fo be caried
certfied ones

COMPRESSOR Grouting Lifting of heavy objects Placing concrete

Dredging excavation Grouting Joints (i (s "):I':i'g izt

Figure 8.FormNo. 4 of the computer program.

PORTABLE GENERATOR

6A5 CYLINDER 3

oil and fuel
In-adequate identification of gas cylinders Storage of owygen along with flammatle

o o h
Fire accident/Injuy 1o the Fersonals / Fite accident/Injury (o the Fersonals /
Damags to the equipment Damage to the equipment
! WORKING NEAR MOBILE
PLANT LIKE EXCAVATOR /
[l the gas cylinders wil have  color coding With reference with color coding the 5 SHOVEL / CONCRETE
to distinguish the difference flammable and other cylinders shal be kept PUMPS/ CRANES fetc...

In diferent lozation as marked )
saws to timbe!

: Person walking in the swing
Cunoloies) cages area of crane/excavator

COMPRESSOR Lifting of heavy objects Placing concrete

Dredging excavation Grouting Joints (g (o ::I':S'g @ eliett

EN @ JLEh

Figure 9.FormNo. 18 of the computer program.
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WELDING

Enmission of fumes

Generation of small metal pieces/ hot slag
etc.

Generation of heat

Potential fisk of fire

Improper eaith connections of welding
equipment, operator wearing wet clothing
and s body perspiration, Welding cables

. Improper
:able connections and cable joints.

Volume 20

Suffocation
Inhaling of fumes Respiatory disarders 4 suitable mask shal be provided/The weldit

Burns/ ee injury

Bums, loss of life. heat stroke, inflammation

Potential risk of Electric Shock

November - 2014

The welding activiy shal be carried out in a
ventlsted area

Suitable PPE (protective shisld/goggles and,
clothing shal be worm by the operator

The welding erea shall be protected for other
persons and a protective clothing shall be:
wworm by welder/welding operator

Allthe combustible materials and flammable:
miaterials shal be removed from the area and
t clean

Allthe welding equipments shall be earthed
propely, the welders and welding operatars
shall ensure proper pratective clothing, his
body i not wet and the welding cables are
ot laying in wet condition whike weldng.
only authoiized personals shall operate:

Journal of Engineering

Figure 10.FormNo. 44 of the computerprogram.
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