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ABSTRACT

In Myanmar, construction industries carry on to become safety first. There are
many hazards and risks in construction that can cause employee injuries and
illnesses. In order to be safe, risk assessment technique is widely used in
international but less in Myanmar. So this paper aims to help what kind of
risks can occur and to know how to reduce these risks by using additional
controls. Firstly, it is required to collect data. Therefore, three construction
companies in Mandalay (Myanmar) are chosen. Hazards are obtained from the
observed data. Questionnaires concerned with likelihood and severity are
collected from the project engineers in these sites. The results from
questionnaires are used to evaluate the risks. The evaluated risks are reviewed
whether these are acceptable or additional controls are required to reduce
risks. On the basis of outcome results, risk prioritization number charts can be
obtained. Thus, this study can provide for developing necessary controls to

reduce risks and to be safe for construction industries.
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A proactive, rigorous approach to safety planning and
management is one of the most construction goals. To create
a safe working environment, we have to identify the hazards
which may encounter in construction and assess their
impacts. Building construction is a high-hazard place and
workers engage in many activities that may expose them to
serious hazards. Accidents or serious safety violation can
impact not only project cost but also project schedule.
Serious accidents can cause even project shutdown.

Risk assessment is a systematic method of identifying and
analysing the hazards associated with an activity and
establishing a level of risk for each hazard. It is carried out
by identifying risk and using appropriate control measure to
minimize the risk. The hazards cannot be completely
eliminated, and thus there is a need to define and estimate
an accident risk level possible to be presented either in
quantitative or qualitative way.

IL. Identification of the Hazard

Hazard identification is the crucial first step of risk
assessment. One of the root causes of construction injuries,
illnesses and incidents is the failure to identify or recognize
hazards that are present or that could have been anticipated.
The most common types of hazards identified in the
construction are as follows;

KEYWORDS: risk assessment technique, questionnaires, risk prioritization

INTRODUCTION

No matter how valuable a facility or structure may be, it is no valuable than the
health and welfare of the people who build and use the building. Safety is one of
the major factors that have to be considered in building construction.

7. Electrical Hazards
8. Chemical and Biological Hazards
9. Physical and Psychological Hazards

I11. Risk

A risk is the likelihood of a substance, activity or process to
cause harm. Risk is also linked to the severity of its
consequences. A risk can be reduced and the hazard
controlled by good management. Activities often called high
risk are in fact high hazard. There should only be high
residual risk where there is poor health and safety
management and inadequate control measures.

A. Risk Evaluation

Risk evaluation is the process of comparing on estimated
risk against given risk criteria to determine the significance
of the risk. Once the hazards are identified, it needs to
evaluate risk that is presented by these hazards.

B. Risk Control

The next stage in the risk assessment is the control of the
risk. In established workplaces, some control of risk will
already be in place. The effectiveness of these controls needs
to be assessed so that an estimate of the residual risk may be
made. Many hazards have had specific acts, regulations or
other recognized standards developed to reduce associated
risks. Where there are existing preventative measures in
place, itis important to check that they are working properly
and that everybody affected has a clear understanding of the
measures. The following hierarchy defines the order of
considering the controls, one or a combination of several
kinds of controls may be chosen to implement. Hierarchy of
controls is shown in Figure 1.

1. Working at Height Hazards

2. Excavation Hazards

3. Demolition Hazards

4. Movement of People and Vehicles Hazards

5. Work by using Equipment Hazards

6. Manual and Mechanical Handling Hazards
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Figurel. Hierarchy of Controls
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C. Risk Assessment

Risk assessment is the overall process of hazard
identification, risk evaluation and risk control. Risk
assessment methods are used to decide on priorities and to
set objectives for elimination hazards and reducing risks.
Wherever possible, risks are eliminated through selection
and design of facilities, equipment and processes. If risks
cannot be eliminated, they are minimized by the use of
physical controls or as a last resort, through systems of work
and personal protective equipment. The goal of risk
assessment is to reduce all residual risks to as low alevel as
reasonably practicable.

IV. Data Collection

Data are collected from three construction companies in
Mandalay. The data are conducted in the form of a
questionnaire to collect each construction risk factors and its
probability of occurrence. The questionnaire sets are
prepared using the significant factors identified by the
literature and organization of these companies. The
questionnaire sets contain two parts. The two parts are;

1. Hazard and severity assessment and

2. Likelihood assessment.

A. Hazard Identification for Construction Companies

Hazard identification is the process of finding, listing, and
characterizing hazards. Only significant hazards, which could
resultin serious harm to people, should be identified. Trivial
hazards should be ignored. Hazards will vary from
workplace to workplace but the checklist shows the common
hazards that are significant in many workplaces. The
methodology used for hazard identification is based on the
mainly past experience of organizations and participation.

B. Types of Hazards

The most common types of hazards on construction sites in
this study area are (1) falling people and falling objects from
height, (2) falling people into the pit, (3) falling debris, noise
and vibration from demolition (4) slip on wet floor, striking
with obstacles due to movement of people during working,
(5) broken handles on chisels and hammer, flying particles
from breaking up stone or concrete, (6) dropping aload and
poor posture during lifting operation by manual and
mechanical, (7) inhaling cement dust and exposure to skin
with cement during concrete work, (8) contact to eyes with
radiation during welding work, (9) temperature extreme
during working under direct sunlight, (10) noise and
vibration during concrete work by station pump and (11)
poor ventilation during working on confined space.

C. Risk Evaluation for Construction Companies

In this step of the process, risks are evaluated from the
hazards identified in the preceding stage. The severity and
likelihood of harm that can be caused by a hazard is
considered. The purpose of risk evaluations is to decide
whether or not a risk is tolerable.

D. Risk Matrices

The WSH code recognizes the various risk evaluation
methods and matrices practiced and preferred by
workplaces. In this study, the numeric 5x5 risk matrix shown
in Table 1 is used. When using the numeric 5x5 matrix, all
references to the scales (i.e, 1, 2, 3,4 or 5) should be read in
context of the Risk Matrix selected (e.g., “Minor”, “Moderate”
or “Major” in lieu of “1”, “2”, “3”, “4” or “5”). When Hazard
Identification is completed, proceed with risk evaluation
procedure.

Tablel. 5x5 Risk Matrix with Numeric Ratings

Likelihood (L)
Severity . Almost
© Rare (1) | Remote(2) Occasional | Frequent | 4
Catastrophic
5 10
©®)
M &or(4)

Minor(2)
Nedighble
) 4 5

E. Assessment of Severity

With the existing risk controls and residual risks in
consideration, rate the most likely severity outcome of the
possible injury or ill-health identified. When using the 5x5
matrix, the following guidance given in Table 2 should be
used in selecting the level of severity.

Table2. Severity Rating

Leve Severity Description

5 Catastrophic| Desth, fata disease or multiple mgor injuries.
Serious injuries or life-threatening occupational

4 M dor diseases (includes amputations, mgjor fractures,

3 multipleinjuries, occupational cancers, acute

poisoning, disabilities and deafness).
Injury or ill-hedth requiring medical treatment
(includes lacerations, burns, sprains, minor

3 M oderate fractures, dermatitis and work-related upper limb
disorders).
Injury or ill-hedth requiring first-aid only (includes

2 Minor minor cuts and bruises, irritation, ill-hedth with
temporary discomfort).

1 Negdigble | Nedigbleinjury.
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F. Assessment of Likelihood Cleaning up spills, drips and
. o e . . . . . leaksimmediately.
With the existing risk controls and residual risks in Slr;lonwet Backaches |Usingip-resstancefioor | 3 | 3 | o
consideration, rate the likelihood that the hazard may cause oor waxes.
the injury/ ill-health. When using the 5x5 matrix, the Putting up Sgns or batriers
following guidance given in Table 3 should be used in Srucking with _
1 . h 1 l flk lh d Movement obstacles sch Keeping carefully the rest of
se ECtll’lgt € level or likelihood. 4 of people asbricks, Leginjury / |the materials after working. 2 5 10
during working| bocks minor injury | Make sure wearing safety
Table3. Likelihood Rating or timber shoes.
Level | Likelihood Description TukDy
moving Hand/Leg |Keep toolsand materiasin 2 3 6
. . or falling abrasion | boxes, tool bags and pouches.
1 Rare Not expected to occur but still possible. objects
Broken
handeson Abrasion/ 2 4 8
. chiselsand | minor injury | Regular inspection of hand
2 Rermote Not likely to occur under normal hammers tools.
circumstances. Chipped or Repairing of defective tools.
loose hammer| Abrasion/ |Avoid overhead work areas. ) 3 6
headsthat fly| minor injury
3 Occasional | Possible or known to occur. Workingby | off or dip
5 using Aying
equipment | particlesfrom
X Hay fever / |Make sure use safety glasses
4 Frequent Common occurrence. bra;k;zgtp Conjunctivitis|and face shidd 25|10
. . . . or concrete
5 Almost Certain continual or repeating experience. Contact with
hot Salding/ |Useand maintain carefully 2 4 8
or abrasive Laceration | machine,
V. Results of Risk Evaluation X machine
By using questionnaire survey data from project engineer i
y g4d y . p ] . g r ! opertion Dropping a . |Make sure all workers
risk can be evaluated. According to possible injuries, severity 6| by manua load  |eaErAION] o ing safety shoes 2151w
. . . . . and
score is taken. The likelihood data are obtained. Risk mechanica
prioritization number is resulted by multiplying severity and Inhaling "~ Iou on sitaieregirator
likelihood. Risk evaluation results of Company A, Company B coment | APIXRION| (magy). e
and Company C are shown in Table 4 to Table 9, respectively. T |Coneretework o areto —
. . Wear impervious hand
in in damage 2 4 8
. . with cement gloveysafety boots.
Table4. Risk Evaluation Results of Company A e . .
Hazard | dentification Risk Evaluation welding [ Asphyxiation (F’r;"a;”) sitableregirator | 4 | 4 | 4
No 8 Welding Cor::.:(:m
Work Activity]  Hazards |Possibleinjury] Existing controls S| L |RPN & Conjunctivitis gggelgareLsedxo protect 2 5 10
with radiation ignt lights
xif::;zz;edﬁzld . W;'i{”g Temperatwe [ | [Firs-Aidkits medical N I
Falling people| Leginjury rails 8 3 9 direct anlight extreme facilities
. Make sure apply safety nets. Concrete work / d P
1 Working on 10 by Npl;s.an Manéln]ury Use ear plugs and ear muffs. 1 5 5
ascaffold station pump | Vibration (Ear)
Make sure all persons
. . . wearing safety helmets. Working in L o .
Falling objects] ~ Abrasion Keep tools and materialsin 2 4 8 11 confinedspecezoorvmma“o Asphyxiation | Respirator 1 2 2
boxes, tool bags and pouches.
) According to based on survey data shown in Table 4,
Excavated materiasare . . . .
Falling people| Incident |placed away from excavation| 1 3 3 movement of people durlng workmg, workmg by using
edge. equipment, lifting operation by manual and mechanical and
Earthwork welding have RPN value 10. They are highest RPN value in
excavation . N . . . . .
2| by using Provide guardrailsto this site. Although, these must be taken existing risk controls
ation. : .
mania | Materids o person of which are high RPN value. So, these should be performed
falling Incident | cavation. 1133 additional controls. Other hazards should be taken too
on workers
Workers must wear helmet additional controls because they are in yellow zone. But,
and safety footwear. “« P « . B -
even “earthwork excavation” and “working in confined space
Provide sefe footingin the has RPN 2. So, they don’t need to take additional controls.
form of sound flooring or
Fallingderis| Atrasion [FATOIdSTor personsworking] -, f )
on exterior wall.
Use of chutesfor dropping
Demolition by debris.
3 using putti h
equipment Noise and utting on ear protector suct
vibration _ |asearplugsor e muffs
from Minor injury R_eplacmgewlpment with 1 5 5
. (Ear) quieter one.
pneumatic )
aill Maintenance of the
machinery or tools.
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Table5. Risk Evaluation Results of Company B

According to based on survey data shown in Table 5, falling

No Hezard dentification Risk Evaludtion people in “working on a scaffold” has 12 RPN. So, it is the
Work Activity]  Hazarss | Posste njury Existing controls S RPN highest all of them. Work activities which have RPN 10 of
, Hend/ Leg |Mesureprovicescaffolduith yellow zone are “movement of people during working”
Falling people iniur toe boards and guard rails. 3 12 p i ) » “« !
WY | Make sre apply sfety nets lifting operation by manual and mechanical” and “concrete
» P
Workingon work”. Other activities have average RPN 5. They truly need
1 Make sure all persons wearing e .
ascaffold ety helmets. to make additional controls. Among them, electric shock
Fallingotjects|  Incident  |Keep toolsand materialsin 1 4 hazard of “demolition by using equipment” and broken
boxes, tool bags and pouches . « . .
Seare objects properly. handle on chisel and hammer of “working by using
. » )
equipment” have RPN 3. So, they don’t need to make
Falingpanpe| Loginey | A metdsae ;;Ded ) . additional controls.
Earthwork ey ’
excavation - " - i i
R Provide qavdalsto excavation. Table6. Risk Evaluation Results of Company C
manu Materids ! Noticeto warn person of Hazard I dentification Risk Evaluation
falling Incident  |excavation. 1 4 No
on orkers Workersmust wear helmet and Work Activity | Hazards | Possibleinjury Exigting controls S| L |RN
safety footwear.
Provide safe footing in the form . . M*esreprovwdes:aﬁlo\deth
of sound flooring or scaffolds for Fallingpeople | Leginjury | toeboardsand guardrals 3 3] 9
Faling deis | shoulder injury ‘;Inve;rlsnnsmrkmg on exterior ) 8 Make are apply safety nets
Use of chutesfor dropping 1 Working on Make areall personswearing
debris. asaffold shety helmets.
— . Atrasion/ .
Make sure provide with guard Falingobjects | .~ """ |Keep toolsand materialsin boxes 1141 4
Fallingpeople| Handinjury |rails 3 9 Minor injury tool begsand pouches
Wear safety harness.
Seoure objectsproperly.
Putting on ear protector such as Working at . i
it Abr I |Maki de with drail
Demolition by|  Noise and ear plug or ear muff. 2 height by | Falling people Mm::ﬂ'y Use::;': T;j;‘ an;"'wg“‘;;f s 1] 3] s
3 using vibration ) Replacing equipment with it =
equipment from Incident quieter one. L s ;E;f:vs; r;aizer:\:ld:re placed away
pneumatic drill Maintenance of the machinery Earthwork Matials fallin Provide qardrailsto éxcavamn
or tools 3 | excavation by 9 incident g : 1| s3] s
on workers Notice to warn person of excavation.
using manual
Workers must wear helmet and
safety footwear.
Wear electric gloves during Provide safe footing in the form of sound
handling electrical equipment. . Abrasion/ | flooring or scaffolds for persons
. . Remove defective plug, socket. . Faligogetris Minor injury |working on exterior wall. 2 4 8
Electricshock [ Incident | . ' ot 3 Demolition Use of chutes for dropping debis.
wIres. 4 by usng
Be careful wrong connection equipment N a Putting on ear protector such asear plug
and poor contact. y'=H or ear muff.
vibration from Incident 1 5 5
atic drill Replacing equipment with quieter one.
pneg’ Maintenance of the machinery or tool.
Srucking with Cleaning up spills; drips and leaks
obaa:l.s Abrasion / Keeping carefully thg regt of the immediately. 5 A s
Movement of | S/ 8Sicks [0 injury materidls after working 2 & Srucking with Using dip-resistance floor waxes.
people blocks or Make sure wearing safety shoes. obstacles Abrason/ | Puttingup signsor barriers.
4 timber
durin M t such asbricks, | minor injury
mrkm@g TR g o‘f";:‘:“e bocks or timber :f(:epmg carefully the rest of the materials
. . er working. 2 5 | 10
moving Abrason/ |Keep toolsand materialsin 2 10 during working Mak ing safety sh
or falling minor injury |boxes, tool bags and pouches. eareweaing Y snoes
objects
Sruck by o
Keep toolsand materialsin boxes, tool bags
Broken hande] moving or Hand injury and pouches. 3 5 15
on falling objects
chissls and Incident 1 3
Broken handles
hammers Regular inspection of hand tools. on chisslsand 1 3 3
— Repairing of defective tools. hammers Regular inspection of handtools.
Chippedor Avoid overhead work areas Incident | Repairing of defective tools
loose Chipped or loose}
. Avoidoverhead work areas.
hammer heads Incident 1 3 hammer heads 1 3 3
Working by that that fly off or
5 using fly off or dip Working by dip
equipment - " 6 using -
Flying particles} equipment Flying particles
from breaking from breaking
w Conjunctivitis| V1 3e Sire use ety glasses 1 5 w Conjunctivitis| Make sure use safety glassesand faceshied | 1 | 4 | 4
and face shield.
stone or done or
concrete concrete
Contact with Contact with 1y acion s
hot Salding/ |Use and maintain carefully 2 s hot Minor injury Use and maintain carefully machine. 2 4 8
or arasve Laceration | machine. or abrasive
machine ini
) Dropping aload ;?glm.uryl Make sure all workers wearing safety shoes. 2 5 10
Droppinga | Make sire all workers wearing ) 10 Lifting fnorinjury
load HON ety shoes 7 l:;frn:r:g Poor posture
Lifting and mechanical during lifting | Hand injury / |Firm grip, avoid lifting heaviest loads 1 5 5
6 operation Poor posture or poor Minor injury Jwith hand.
ty manal and duing Firm grip, avoid lifting heaviest [fting technio
mechanical | jifting or poor | - Backaches loads with hand 2 10 Wear electric govesduring handing
lifting electrical
technique Working with
’ equipment.
8 dlectrical Electric shock |  Incident 1 2 2
Exposreto equipment Remove defective plug, socket, wires.
7 |concretework|  skinwith | Scin damage |V impervioushand doves 2 10 Be careful wrong connection and poor
safety boots. contact.
cement
Inhaling 9 | Concrete work Exposre o sin in dam: Wear impervious hand goves/'safety boots. 2 5 10
welding | Asphyxiation (P:;(’; sutable respirator 1 4 with cement o0 i ¢ Y
fume )
8 | weldng 10|  wedng ‘"ha‘f"f“"‘:'d‘"g Hay fever |Put on suitable respirator (mask). 2| 4] s
Contact to eye Goggles are used to protect
with radiation Conjunctivitis bright lights. 2 8 Contact to eye
10 Welding with radiation Conjunctivitis| Goggles are used to protect bright lights. 2 4 8
Working Heat stroke/
9 inder Temperduwre | | rempy |First-Aidkits, medical facilities | 2 8 qq | Workingunder | Temperature f Heal stroke/ | o i it merical facilities 3| a2
. extreme . direct sunlight extreme Leg cramps
direct sunlight faint.
Concrete work Concrete work .| Minor injury
10 by station Noise and Minor injury Use ear plugs and ear muffs 1 5 12 by station pump loise and vibratiol (Ea) Use ear plugs and ear muffs. 1 5 5
vibration (Ear)
pump
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According to based on survey data shown in Table 6,
“movement of people during working” and “working under
direct sunlight” has RPN 15 and RPN 12. They need to do
more carefully in work. Even existing controls are taken,
their RPN values are higher than average level of yellow
zone. So, additional controls are truly needed for these work
activities. “Working on a scaffold”, “demolition”, “working by
using equipment” and other work activities are average
yellow zone. “Working at height by using ladder”,
“earthwork excavation by using manual” and “working with
electrical equipment” are lower levels than others. Workers
in this site have to do carefully for these activities. So, they
do not perform additional controls.

VL Risk Control for Construction Companies

Risk controls are the activities implemented to mitigate
risks. Controls can attempt to avoid the risk in its entirety. Or
the control may be designed to prevent the risk from
occurring. In many cases, the risk may attempt to reduce the
losses associated with an activity. Taking actions to eliminate
health and safety risk so far as is reasonably practicable.
Where risk cannot be eliminated, then implementation of
control measures is required, to minimize risks. A hierarchy
of controls has been developed and is described below to
assist in selection of the most appropriate risk control
measures. Risk control procedures are as follows;

1. Additional controls

2. Re-evaluation with additional controls

A. Additional Controls
Compare the existing controls against the Hierarchy of
Control. When considering additional measures to reduce

Check workplace safety by elimination.

dip on wet floor Backaches | Close supervision during replacement 3
work.
Movement of Srucking with . Ma!(esu'e personal protective
4 eople durin obstaclessuch as Leginjury / |equipment. 6
P vi)rkm 9 bricks, minor injury | Make sure safe work procedure
9 blocks or timber by administrators.
Qruck by moving Hand/ Make;u'esafework procedure by
" . administrators. Check workplace 2
or falling objects Leg abrasion
by engineer.
Broken handes ) Ma!<esue personal protective
Abrasion/ |eguipment.
on chiselsand . . 4
minor injury | Close supervision during replacement
hammers
work.
Chipped or loose
hammer heads Abrasion / Mak al protect . t 4
Working by that fly off minor injury e sure personal protective equipment |
5 ‘LE"g or dip
equipment
Flying particles
from breaking up Hay fwe(‘ /, Make sure personal protective eguipment | 8
Conjunctivitis
stone or concrete
Contact with hot Sealding/ Maki 4l protect . t 6
or abrasive machine| Laceration € sure personal protective equipment.|
Lifting
6 by[:i\):naut;loznd Droppingaload | Leglaceration |Make sure personal protective equipment | 8
mechanical
Inhaling cement dust| Asphyxiation |Make sure personal protective equipment | 4
7 | Concrete work
Exposure to skin .
with cement in damage |Make sure personal protective eguipment | 6
Inhall?Lgmm:ldng Asphyxiation |Make sure personal protective eguipment | 3
8 Welding
Contact to eye c ctivitis | Mak a tect . t 8
with radiation onjunctivitis e sure personal protective equipment |
9 Working mde' Temperature Ilness Close supervision during substitution work| 6
direct sunlight extreme
Make sure personal protective
Concreteiork Minor injury |equipment i p
10 by i:‘tlon Noise and vibration (Ex) Make sure ssfework procedure by 3
o administrators.
Workingin . "
11 9 Poor ventilation | Asphyxiation |NA 2

confined space

Table8. Risk Control Results of Company B

risk, the more effective measures in the hierarchy of control No Hezardldebijcation Risk Control
should be considered first. Work Activit Hazards  |Possbleinjuy|  Addtional controls S RPN
’ Hand/  |Close supervision during
. . fas Falling people L 3 9
B. Re-evaluation with Additional Controls Leginjury | replacement work.
When Additional Control(s) have been decided, re-rate the , | Workingon Make sure safe work
Severity, Likelihood and RPN scores. The new risk control asdfold b " procedure
. . . Falli ject Incident ini 1 2
RPN shall not be higher than the risk evaluation RPN. ngobjeets | Incident | by administraors
. . N Check workplace by
Risk control results after making additional controls of engineers
Company A, Company B and Company C are shown in Table
pany 4, p ,y pany Close supervision during
7 to Table 9 respeCtIVEIy' Fallingpeople | Leginjury |replacement 2 4
Earthwork work
Table7. Risk Control Results of Company A 2 | ecavaton
— - by using Make sure sife work
o Hezard Icentification Risk Control mandl | Materidsfaling | | . |procedreby adminisrators | ,
Work Activity Hazards Possibleinjuy Adtiond controls S| L|RPN on workers Check workplace
by engineers
” | . Close supervision during replacement
Falingpeople | Leginjuy f, 126 Fallingdetris | Shoulder injury] Check workplace by engineer| 2 6
) Workingon
aaffold o - |Makeswestevork procedrely | Fallingpeople | Hendinjury |Check workplacety engineer| 3 6
Falling objects Abragon | adminigrators 21214 Demolition
Check vorkplace by engineers | Noise and Check workplacely
y - wsing il engineers.
Earthwork | Falling people Incident  |NA 1{3]3 equipment vibration Incident | Make sure safe work 1 3
excavation from pneumatic rocedue
2 | waeidstaing | dill procedue
by using Inddent [NA 11313 by administrators.
manual on workers - -
Electric shock Incident  |NA 1 3
. Falling debris Abrason | Check workplace by engineers. 21316 Make sure personal
Demolition by [— — - Srucking with protective
3 in Noiseandvibration| ~~ [Check workplace by engineers . )
ng | Minor injury obstaclessuch | Abrasion/ |equipment. ) 6
eqipment | from preumaic (Ea) Moke sre e work procedrely 1fsfse asbricks | minor injury Make sure sfework
dill aministrators Movement of | blocksor timber procedire
4 | people during by adminigtrators.
working
Make sure saf e work
Sruck by moving| Abrason/ |procedure by adminigrators ) 6
or falling objects | minor injury [Check workplace by
engineer.
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Broken handles Broken handles
on chiselsand Incident  |NA 1 3 3 on chiselsand Incident  [NA 1 3 3
hammers hammers
Chipped or loose Chipped or
hamm:' heads | ncicent |NA 1| 3]s loose
Working by that . hammer heads Incident  [NA 1 3 3
5 using fly off or ‘silp that fly off or
equipment Hy'"?rg:"cm Make sure personal Workingly sip
. Conjunctivitis| protective 1 4 4 6 . ) - -
breaking up stone eqipment using equipment | Fying particles
or concrete i from breaking .
X w Conjunctivitis Ma!(e&lepersnnal protective] 1 3 3
Oon':acl with Sealding/ Make are personal someor equipment.
ot or L aceration protective 2 3 6
abrasive machine equipment.. concrete
Make sure personal Contact with
Lifting Droppingaload | Abrason |protective 2 4 8 hot Abrason/ [Make sure personal protective P 3 6
operation equipment. or abrasve | Minor injury | equipment.
machine
6 &4 :n?w Poo(;fiagure Make sure personal
mechanica | lifting or poor Backaches pm:?;f 2 4 8 Dropping aload ngmj}ur‘y/ Make&lepemnal protective 2 4 8
lifting technique ipment. Lifting Minor injury |equipment.
Exposure to Make sure personal 7 operation Poor posture
7 |concrete workf skin in damage |protective 2 4 8 bymar?ualcjd dufing Hand injury / Make sire safe work
with cement equipment. mechan! lifting or poor | Minor injury E;o;e;ijrrveimr ! 4 4
. . Make sure personal lifting technique :
Inhalpfnm:ldmg Asphyxiation [protective 1 3 3
8 | Weldng equipment. Working with
Contact to eye o Makeyepamna 8 e{e‘ctrical Electric shock Incident  [NA 1 2 2
wiith radiation Conjunctivitis prot.ec'uve 2 3 6 equipment
equipment.
Exposureto .
Worki 9 | Concretework in in damage Ma!<esuepers3nal protective 2 4 8
orking T e Heat stroke/ . equipment.
9 under emfer u legcramps’ | Check workplace by engineer] 2 3 6 with cement
direct sunlight extreme faint. Inhaling welding| Hay fever Make sure personal protective] 2 3 6
fume i equipment.
10 Welding
Contact to eye . |Make sure personal protective]
Concrete . L Makes%reper.a)nal with radiation Conjunctivitisy equipment. 2 8 6
Noise and Minor injury |protective equipment.
10 work by ibrati E Maki - K 1 3 3
gation pum) vibration (Ear) esre ewqr. Working under | Temperature | Heat stroke/ |Close supervision during
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psychological hazard, the level of RPN 1 during existing
controlis in yellow zone. After additional control, it changes
to the green zone. Excavation is the lowestlevel which RPN 1
and RPN 2 are green zone. In green zone, risks are
acceptable and additional controls are not needed.
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Figure3. RPN Chart of Company B

The chart shows the risk prioritization number of Company
B. First of all, the level of RPN 1of “movement of people and
vehicles” and “manual and mechanical handling” are the
same which are in yellow zone. By taking additional control,
thelevel of RPN 2 is significantly fall butit is still higher than
compare to other hazards which is still in yellow zone. The
levels of “working at height, demolition, chemical and
biological, physical and psychological” are the same yellow
zone. The yellow zone of excavation is changed to the green
zone after taking additional control. The yellow zone of
working by using by equipment does not change to the green
zone until taking additional control.
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Figure4. RPN Chart of Company C

The chart shows the risk prioritization number of Company
C. In this chart, the value of RPN1 of “movement of people
and vehicles” are the highest in all. After taking additional
control, RPN 2 is still in yellow zone but risks are reduced. In
excavation and electrical hazards, the level of RPN 1 is in
green zone, in which risks are acceptable and additional
controls are not needed. In other hazards, RPN 1 and RPN 2
are in yellow zone both during existing control and after
taking additional control.

VIL Conclusions

If there is no proper construction safety procedure, the
required work result cannot be obtained. In construction
safety, risk assessment is important to reduce risks. In this
study, three construction companies in Mandalay (Myanmar)
are chosen. The charts which RPN 1 (during existing
controls) is compared with RPN 2 (after additional controls)
for each construction company are presented. From risk
prioritization number chart, RPN 1 and RPN 2 of each
activity and the changes to lower levels can be known by
making up necessary controls as the jobs progress.
Construction projects cannot deeply control the risks for all
levels. But controlling procedures used in these projects are
acceptable. The project engineers should prepare additional
controlling procedures for major items of projects.
Therefore, this study can be beneficial for construction
safety system and project engineers will know how to reduce
the risk of such constructions.

When three construction companies are inspected, “working
at height”, “movement of people and vehicles” and “manual
and mechanical handling” of each construction company are
generally taken as risks. These activities are maximum risk
levels when compare other work activities. They do not
change from yellow zone until additional controls are made.
So, when machine and scaffold damage, they are eliminated
and substituted with good one as further controls than PPE.
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