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3 ABSTRACT

phe study determined the most hazardous work item and assessed the risk level of hazard in
building construction projects. The mean score method and the 5x5 matrix were used to analyse
the data. The result on the most hazardous work items revealed that installation of electrical
work, roof construction, lift installation, and steel structures with an average risk score of 11.48,
11.01, 10.74, and 10.71 respectively, representing medium risk. The result of the hazards risk
assessment of work items revealed that the most occurring hazards in the work items sampled
were the collapse of building structures, falls from a high level, being struck or hit by falling
objects, electrocution, and falls to a lower level. It was concluded that professionals in the
industry would experience more medium-level risk in the study area. It was recommended that
regular hazard risk identification and assessment should be conducted during project execution.

Keywords: Building, Construction, Hazard identification, Health and safety, Risk assessment.
1 INTRODUCTION
The dynamic and dangerous nature of projects in the construction industry has exposed workers

to multiple safety hazards and risks, resulting in high rates of occupational injury and fatality on
sites. Workers on construction site perform a great diversity of activities, with each activity
having a specific risk associated with them (Mamman er al., 2021). Occupational incidents in
construction workplaces have caused several drawbacks in project performance, for instance,
delays in the completion of the project, cost overrun, low productivity, and create negative
impressions of the organisation (Abas e al., 2020). The construction sector is debatably one of
the most resource-intensive and environmentally fiamaging industries in the world (Ejiofor et al.,
2018). Although Nigeria is enjoying comparatively strong growth in construction activities,
efforts toward ensuring enhanced safety performance have borne minimal results. The
implementation of safety regulations is not well-known within the industry. More workers are
injured, killed, or suffer ill health in construction than in any other sectors (Okoye er al., 2016). It
is, however, disheartening that despne f:ou{ltless effon.ft towards improving the health and safety
status of the construction industry in Mgegua, constant increases in the number of accidents both
reported and unreported on construction sites still go ur.\abgted (Okoye et al., 2016 & Ejiofor ef
al., 2018). Moreover, due to a lack of effective monitoring, reporting, and control practices
Nigeria has a very high accident record.
ident records in the construction industry are so pronounced that it cuts across developed and
:ec:e';?;tng economies (Okoye, 2016). In lhc United States of America, the construction i‘:lustry
was responsible for 21 percent of deaths in the workplace (Occupational Safety and Health
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of a lack of reliable data (1

(2018) revealed that the eer o>, 2008 Agwu,

< 2014 & Udo g
construction ind , Jdo e al.: 2016). Bilir and Gurcanli
|a\?s and regulations, in developing countries has fallen short in their

: e ; . to fill by determining the most hazardous
;umz%m‘“"y“ﬂg?m{zs &"mins B ik level &1 bazard T building comfé?.
AT St ey ic background knowledge for experts who intend to carry

2 REVIEW OF LITERATURE ON RISK IN CONSTRUCTION

Occupational safety and Health Administration (OSHA), 2002 described hazard as any real or
poterma.l condition to produce a harmful effect such as illness, injury, or fatality in an activity. A
hazard is described as the source of potential harm or an adverse effect on the health of a worker
(Vitharana ef al., 2015). Risk is often used interchangeably with hazard, even though they are
different (Vitharana er al., 2015). Risk in the construction industry is perceived to be a
combination of activities, which adversely affect the project objectives of time, cost, scope, and
quality. Gunduz (2020) explains that the first step in evaluating the safety performance of a
construction site is to identify the hazards, evaluate their priorities and effect and take adequate
measures to avoid such hazards. A well-identified hazard may reduce the rate of fatality and
improve the safety management of construction projects (Ramaswamy & Mosher, 2017).
Identification of potential hazards and evaluating the risk associated with the hazards is an
important step toward safety risk assessment (Aminbaksh et al., 2013).

J ies have identified health and safety hazards on buxk.lmg construction sites, the most
fcknowls:::;d have been falls from height, manual handling hazards, be“‘rgf ““':l‘m:c%
flying/falling objects, building structure collapse, exposure to clectricity, i '?“'b :

Yih obi lifting (overstrain), slips and trips, struck against an object, cmIght 1. in of
with objects, ng iury, stepping on a sharp object, handling materials/objects, c:twmgf no
Obje?atie:: “;Tectrocem “:;'tig; drowning, vehicle/equipment, climbing Siep and walking platiorms,
exca’ » 4

WO 5 Ii and

fall to th wer leve tact wi ing tools (Baraban and Usman, 2006; Gurcan :

: E L : l'Iic‘;“al ZOlIt;" Odl-ik:'l‘il., 2016; Udo et al., 2016; Okoye, 2018; Ghousi ef
e o ’

, 2013; Gurcan .
2‘:;%?3, williams et al., 2019 and Liang &/ al., 2021).
i i 2 k as the likelihood of a substance, activity, or process 10

ibed ris o rities and set objectives for
Hu and Ferret (2016) descri 4 he decide on priorities and se .
m%‘:’hann. Risk assessment is @ Tk:m(juts;hﬁ & Ferret, 2016). Determining thc.nskf f::
dc uilmlnaﬁn o mng hazards andpmdmducmt%\c"pmbability of an accident occurring al\t:mlh?s;e ;,scn‘?an(:iﬁcd
s 9:':' 2°°s‘5;n’m““di and Almishet | 2 f'“f"nﬁl’lfﬁood e expeciid
impect(cllrler mith, . robability of an inct ent that 1
- fir the product of the p
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According to this ri $at. o

(13 to 25? Min:s:o:[ﬂc:;z" risk categories are developed as, the high-risk level having

risk, and the low-risk level MP, risk, medium risk level having (5 to 12) meaning tolerable
Ving (1 to 4) meaning acceptable risk as shown in table 3.

Table 3 Risk classification of risk level and

Risk score scale Risk level Rr::::;:l::y
I=sX<4 Low Acceptable

<X =12 Medium Tolerable

12 X =25 High Not acceptable

Where x= the actual risk score for the considering variable

3 METHODOLOGY

::“‘P;rba.b'l“)’ sampling technique in the form purposive sampling technique was adopted for
collection of dm in this study. A quantitative survey was employed for the study in the form
of a questionnaire. A well-structured questionnaire was designed and self-dispensed to
respondents, to seek the opinion of construction professionals which include: architects, site
engineers, project managers, quantity surveyors, and health and safety managers who have
managed and supervised building construction projects in Abuja to assess their perception on the
most hazardous work item in building construction projects and to assess the risk level of hazards
in building construction work items. This was based on the project they handled during the
administration of the questionnaire.

3.1 Method of Data Collection

The questionnaire for the study was structured to determine the most hazardous work items in
building construction projects and to analyse the risk assessment of hazards in building
construction work items. The questionnaire consists of two parts, the first division contains
information on the background of the respondents which consists of academic qualifications and
working experience of the respondent. The subsequent section of the questionnaire focused on
determining the most hazardous work items and on the eighteen hazards on sites that were
identified from the literature reviewed such as (Baraban and Usman, 2006; Gurcanli and
Mungen, 2013; Gurcanli ef al.,. 2015; Okoye, 2018; Ghousi er al., 2018; Williams et al., 2019
and Liang et al., 2021). ' ‘

espo t opinion was requested based on th;ir experience in the industry, on the most
:amd':pdu? worl:( item in building construction projects, and to assess the risk level of hazar_ds in
building construction work items. A 5-point Likert scale of 1-5 was deployed 1- very low risk, 2

low ris,r.k, 3 . moderate risk, 4 - High risk, and 5 - very High _rlsk for the most hazardous work
;te in building construction projects. In addition the probability of occurrence (PRO) where 1-
mren 2- remote, 3- occasional, 4- frequent, and 5- almost, and the severity of impact (SR1) where
1. negligible, 2- minor, 3- moderate, 4- major and 3- disaster:
3.2 Data Analysis

cs were utilised in this study for data analysis, this involves the use of mean

score fmwri::sﬁ;?ioritluﬁon numbers. The response items were ranked using the mean score

(MS) jing to the central tendency of responses, as presented in equation (2).
MS= 10y + 20z + 3a + 4n +30s

ny+ Nzt m bt ns '

uantitative risk analysis was carr

od out to assess the severity and probability of each work
A , ;
itez in building construction projects.

The 5x5 matrix was used to classify the likelihood and
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Verage ri
and Okoye (2018), |w':: ovore of 11.01. This was confi
installation of structural steel n“ of rmed by Baraban and Usman (2006)

a lift
Table S Assessment of risk in building work items
SN Work Items.
D TS0 ke w4
3 Installation of lift :;' 323 101 : ;
LoEERL... 3o D
: erity, PRO= Probabiiiy, . 1071 M 4

RS= Risk score, RL=Risk “Medi
Identification and Assessment of Risk in Building Work Ilem's Pyt

Table 6 demonstra i
ot sae tes tht;or::k level oghnmd in the installation of a lift. The three top occurring
S e m‘thm hamd' . ue to manual handling of machine and tool usage, and
i eahe s with a probability of occurrence (PRO) score of 2.97, 2.90 and 2.60 respectively.
ol ) undu"“ most impactful safety risk hazards in the installation of the lift were
ectrocution, underground line contact, and exposure to fire with severity impact (SRI) scores of
4.33, 4.1.7, and 3.67 respectively. The result of the risk assessment of hazards in the installation
of electrical works, revealed the top three hazards to be, electrocution, underground line contact,
and hazard d.ue to manual handling of machine and tool usage with risk levels of 14.64, 8.77, and
8.69 respectively. The result is in agreement with Gurcanli er al. (2015) that electrocution,
underground line contact, and hazard due to manual handling of machine and tools usage as a
hazard with high risks in electrical work.

Table 6 Identification and Assessment of Risk in the Installation of electrical work

254 8 345 2 877
170 16 194 16 329
166 18 181 18 3.00
234 1 243 10 569

o

16
18
10

Hazard in the IW
Struck or hit by falling objects 31414 238 11 S0® M 13
Fall from high level 260 S 284 6 7236 M S
Collapses of Trench 167 17 188 17 313 L AT
Fall to the lower level 244 9 226 13 52 M 1l
Slip trip 229 13 216 15 494 M 14
The collapse of a building structure 231 12 292 § 673 M 9
Accidents by equipment 260 S 268 7 694 M 6
Smldﬁa’l::byamovingvdlicle 188 15 235 14 4D : 135
Hazard due to manual handling of machine of wols 290 2 300 4 869
376 | 39 |1 1464 H 1
M
L
L
M
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ot | I 303 3 819 3
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264 4 257 9 680 M 8

Exposure to chem

$tal icals or substance 236 10 233 12 552 M 1

Nows: SRi= . 260 S 264 8 685 M 7
Sevenity, PRO= Probability, RS= Risk score, RL=Risk level, H=High, M=Medium, L=Low

Table 7 demw 3
occurring hazards the risk level of hazard in the construction of the roof and the three

’ were the collapse of fall from a high level, hazard due to manual handling of
. Sx ools, and fall t0 a lower level with a probobsh ility of occurrence (PRO) score of 3.37,
"‘ﬁ s the respectively. Likewise, the three most impactful hazards in the installation of the
with secerre, COllapse of the building structure, falls from a high level, and fall 10 a lower leve)
m:“"’"'y impact (SRI) scores of 4.45, 4.00, and 3.55 respectively. The result on the risk
s n:'c.ntofhaurdsintheoonmmionofﬂnmofnmledthemplhmhmtdswbefalls
s 478 igh level, the collapse of building structure, and fall to a lower level with the risk level of
el 12.06, and 10.20 respectively. The result of the findings is similar to Gurcanli ang

ungen (2013) who established that fall from a high level, and collapse of building structure as
the three major cause of fatality in roof work.

Table 7 Identification and Assessment of Risk in the construction of a roof

Underground cavities or pitcollapse 1.44 17 220 13 3.16

Transportation or traffic accident 1.56 15 170 16 265 18
Exposure to noise 242 7 239 11 5.77 10
Exposure to fire 203 11 213 14 432 12

Caught between objects or material  1.87 12 277 8 517
Exposure to chemical or substance 183 13 208 15 3.82
i 250 6 246 10 6.14
Notes: SRI= Severity, PRO= Probability, RS= Risk score, RL=Risk level, H=High, M=Medium,
L=Low
11 @ demonstrates the risk level of hazard in the installation of Iift and the three top oceurring
;._,',’_l';able_ 8.d ere falls from high level, strain and fall to lower level with probability of occurrence
hazar ‘_ovds) 1‘ of 2,97, 2.90 and 2.60 respectively. Likewise, the three most impactful safety risk
St ;’cinm the installation of lift were falls from high level, electrocution and accidents by
110

Hazards the construction of a roof PRO Rank SRI Rank RS  RL Rank
Struck or hit by falling objects 279 4 345 4 961 M 4
Fall from high level 337 1 400 2 1347 H 1
Collapses of Trench 177 14 208 15 367 L 14
Fall to a lower level 287 3 e E 1020 M 3
Slip trip 211 10 290 7 610 M 8
Collapse of building structure 271 5 445 1 1206 H 2
Accidents by equipment 230 8 303 5 695 M 6
Struck or hit by moving vehicle 1.55 16 224 12 345 L 15
Hazard due to manual handling of 289 2 295 6 852 M 5§
machine or tools
Electrocution 217059 276 9 598 M 9
Underground lines contact 1.41 18 1.70 16 239 L 17

L

L

M

M

M

L

M




; ; dent by equi

s pecldent by equipment with risk level of 12.86, 10.08

are | ) 1.,3“"“8 ef al. (2021) that falls fm““ findings of Williams et al. (2017); cm"? ol
eading causes of accident on site. m high level, electrocution and accident by eqniper:xca:{i

Table 8 Id
entification and Assessment of Risk in the Installation of Lift

Hazards in the Installation of lift

“Struck or hit by falling objects PRO Rank SRI Rank RS  RL Rank
Fall from high level 252 5 350 4 880 M 4
Collapses of Trench 297 1 433 1 1286 H 1
Fall to lower level ‘2-‘:’ ;5 283 9 535 M 12
Spip z‘ 13 12 . e
Collapse of building structure 2'.32 10 lzz ;5 :;Zi tq ‘1:
Accidents by equipment 256 4 367 3 940 M 3
Struck or hit by moving vehicle 168 17 200 13 335 L 16
m :::go';‘:mal handling of 23 8§ 333 5 188 M 6
Electrocution 242 7 417 2 1008 M 2
Underground lines contact 161 18 1.50 17 241 L 18
Underground cavities or pit collapse 172 16 28 9 488 M D3
Transportation or traffic accident 190 14 167 15 317 L 17
Exposure to noise 252 3 183 14 461 M 14
Exposure to fire 220 11 300 8 660 M 9
Caught between objects or material 233 9 317 7 739 M 7
Exposure to chemical of substance 208 13 325 6 6771 M
Sl 200 2 225 12 653 M 11

Sotes: SRI= Severity, PRO= Probability ik soore, RL-Risk level, H=High, M=Medium.

L=Low
demonstrate isk level of hazard in the installation ofsuudgxrgl steel and the three
Leeld i G mw:t:lsstruck or hit by falling objects, collapse of building structure and fall

top oceurming =, = ) score of 297 and 2.94 respectively.
from high level with probabiliy of occurrence (PRO) SEPE 50 ration of structural steel

e R :k hazards in
Likewise, the three mos impactful safety 55 I truck or hit by falling objects with

were fall from high level, collapse o; b‘lgll:::% m‘:ﬁve‘y. sk ot b W i
rds in the installation of st'ructu;al steel, revealed the 1P three hazards 10 ﬂ!:e mc:“‘:m g:
s | Il!- e high level and struck oF hit by falling objects Wi Gk
' f:l; ::;;necﬁwly. This result is i agreement with Ghous:‘:l:s . (2018)
A mz:i;:d le\lr:l and struck or hit by falling objects are hazards with high risKs.
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Table 9 Identification and Assessment of Risk in the installation of structural steel
Hazard in the installation of structural steel PRO Rank SRI Rank RS RL  Ran)

 Struck or hit by falling objects 297 | 377 3 A M 3
Fall from high Jevel 204 3 383 1 1125 M 2
Collapses of Trench 194 16 200 18 387 L 1
Fall to lower level 258 7 3.09 7 796 M 7
Slip trip 227 11 239 14 544 M 13
Collapse of building structure 297 1 379 2 1126 M 1
Accidents by equipment 246 8 355 4 870 M 5
Struck or hit by moving vehicle 181 17 262 13 4T3 M 15
::zl:ld due to manual handling of machine or 289 4 317 5 915 M 4
Electrocution 219 12 316 6 694 M 9
Underground lines contact 206 13 206 16 426 M 16
Underground cavities or pit collapse 241 9 285 11 687 M 11
Transportation or traffic accident 181 17 233 15 428 M U
Exposure to noise 288 S 291 9 838 M 6
Exposure to fire 197 15 256 14 504 M 14
Caught between objects or material 236 10 292 8 689 M 10
Exposure to chemical or substance 200 14 264 12 551 M 12
Strain 260 6 290 10 754 M 8

Notes: SRI= Severity, PRO= Probability, RS= Risk score, RL=Risk level, H=High, M=Medium,
L=Low

5 CONCLUSION AND RECOMMENDATION

Workers in construction projects are exposed to a wide variety of hazards on sites resulting in
to fatal accidents. The study determined the most hazardous work item in building
construction projects and assessed risk level of hazard in building work items. It was revealed
that installation of electrical work, construction of roofs, installation of lift and installation of
structural steel were the most_hanrdom work items in building construction projects with
medium risk. The study determined the probability and severity of hazards for each work item
and revealed that the most occurring hazards in the work items sampled were collapse of building
structure, falls from high level, struck or hit by falling objects, electrocution, hazards due to
manual handling of machine or tools and fall to lower level. It was also discovered that the risk
of hazard occurrence and the degree of impact differs from one work item to another and this
depends largely on the context and settings of the activities involved and the circumstance of the
working environment. It was further observed that m?dium risk hazards were dominating in all
the work items. It was concluded that professionals in the industry would experience more of
medium level risk and a little bit of high risk. It Wwas recommended that regular hazard risk
identification and assessment should be conducted during project execution in order to mitigate
risk to an acceptable level. And also adequate provision should be made for safety measures for

worker in order to abate accident on site. Further study should be carried out to determine the

Ml .fmpmmmquhedmmiﬁmaeciduuforewhmmm,mm will provide
. - packground knowledge for experts who intend to carry out a risk assm!nem gn their
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