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ABSTRACT

Construction Safety has always been a matter of concern especially in the construction
industry of Pakistan. The safety conditions are highly dependent on the nature of the work and the
commitment of the management towards the implementation of safety practices.

In recent years there has been observed an increased tendency in executing the construction
activities during nighttime. It is preferred in order to avoid traffic congestion and other difficulties
that commonly arise during daytime as well as for the projects where the completion time of the
project is very important. However, construction activities during nighttime introduce some unique
and significant hazards that must be proactively addressed to create safe work environment for
construction workers.

An in-depth literature review identified six aspects related to nighttime construction
hazards. These six aspects were characterized by 76 factors. A questionnaire technique was
adopted to identify the significance of factors.

After pilot testing some amendments were made in the questionnaire. The final
questionnaire consisted of 62 factors relating the worker safety on night. Hence, the final
questionnaire distributed to 150 construction professionals representing Clients, Consultants and
Contractors. The 104 respondents were finally selected for analysis. Relative Importance Index
was used to check the importance of each factor and based on that the significance of factors and
ranking of the factors was carried out.

The overall ranking of the factors showed that safety practices got the least importance in
terms of benefit of nighttime construction, the schedule compression being the most important one.
Face shield is the only equipment mostly available on site, the availability of all other equipment
is rare. The survey results showed that safety supervision was frequently available on site at night.
However, the workers’ unsafe behavior in terms of wearing safety garments was the main cause of
accident. Whereas, insufficient lighting and fall from height were also critical factors which caused
an accident at night. The most critical factors in terms of workers safety for nighttime construction
in aspect five were that the workers were not giving importance to the safety practices. While, the
visibility issue and insufficient lighting are also significant in creating the hazards for the workers
working at night. Regarding aspect six the safety supervisor, health and safety consultant and
project managers have been identified as the important persons for implementing the safety
practices at night.
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At the end, it was recommended that the construction companies should provide training to
the construction workers about the safety practices at night. And also provide them awareness that
what could happen if they do not use the equipment for their protection. The companies should also
hire the dedicated and skillful technical person on site in order to enforce the implementation of
safety practices at night. A sufficient amount of fund should also be included by the client at the

bidding stage, so that the contractor can buy the safety equipments for the workers.
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CHAPTER 1
INTRODUCTION

1.1 BACKGROUND

The workers safety in construction industry is a complex issue that can be attributed to a
number of factors such as outdoor operations, working on heights, difficulty on site plan and
equipment function paired with worker attitude and behaviour towards safety Choudhry (2008).

However, this issue should be taken as an important task to set against the excessive loss
of property, fatal accidents and injuries. Avoiding fatal accidents and injuries should be the
principle point for all the employees.

Construction industry consists of high risk due to different activities which are performed
during construction, alteration and repair. For example, residential building construction,
excavation, roadway paving etc. The workers might be exposed to severe hazards, such as
electrocutions, falling from roof-, unguarded machinery, being struck by heavy construction
equipment, silica dust and asbestos, etc. during construction.

Considering the adverse impacts of accidents, the safety management related to
construction industry is a major concern of all investors. The government unions spend a great
time to develop legislations, rules and regulations for the improvement of worker safety on the
construction sites. But these legislations are not upgraded as the time goes on. Therefore, the
hazards in the construction industry increase which ultimately result in accidents.

The aim of this research is to develop a unanimous construction safety framework which
can be used by construction companies to implement the safety practices on construction sites
especially at night. The construction framework is expected to help improve the safety culture in
Pakistani construction industry especially in night-time construction projects.
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1.2 PROBLEM STATEMENT

There is an increased trend among transportation agencies and construction companies to
execute construction activities during night-time to avoid traffic congestion and other difficulties
that commonly arise during daytime. However, night time construction activities introduce certain
unique and considerable challenges that must be proactively addressed to create safe work
environment for construction workers. This approach can be beneficial for reducing traffic
disruptions and other accidents associated with this perception but there are several concerns to
construction companies which must be considered simultaneously. There is a perceived loss of
productivity in performing a wok at night which can increase the cost of the work and therefore
increase the risk for the safety of the employees. Apart from these factors, there are several other
elements which specify the need of special framework for proper implementation of nighttime
construction on the site.

Approximately 50% facilities of the total construction work occur during night
construction Burgess et al. (2007). These statistics demand increased attention of the agencies to
evaluate planning and safety issues related to the workers and the general public for night-time
construction activity.

Arditi et al. (2007) concluded that construction activities at night are about five times more
hazardous than the construction activities at day.

Safety is one of the major concerns of the contractors while working at night and the work
may be performed differently from identical daytime operations due to safety reasons Hancher and
Taylor (2001).

“Also, in last two decades, the shift from building new transportation facilities to maintain
and upgrade existing ones has been on the rise” Al-Kaisy, A. and K. Nassar (2005).

This shift has mainly been caused by the ever-increasing traffic demand on already-
congested highway systems and in order to avoid daytime traffic congestion, night-time
construction is preferred by transportation agencies. Present study shall focus on current night-
time construction practices in Pakistan and further identify the issues which create hazards on site

for the workers.
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1.3 SIGNIFICANCE OF THE STUDY

Pakistan is facing a number of construction delays. To complete projects within allocated
time, the work has to be done in different shifts. But due to economical concerns and safety issues,
night-time shift work is discouraged. Therefore, total construction duration cannot be compressed
as done in developed countries. This work will provide better understanding of safety needs and
regulations during night-time construction and thus will decrease the construction duration
resulting in decrease in construction overheads.

There is dearth of research conducted in the area of night-time construction safety in
Pakistan and limited construction industry regulations exist for night time construction work.
Night-time construction poses unique problems of worker safety; such as visibility issues,
temperature variation, lighting condition, worker fatigue etc. Therefore, there is a dire need at
national level to investigate the night-time construction safety issues with a view to improve safety

of workers.
14 RESEARCH OBJECTIVES

The key objectives of the research are:

1. To synthesize the state of art practices in night-time construction.
2. To evaluate the current night-time construction practices in Pakistan.
3. To identify the major issues for night-time construction projects in Pakistan.

4. To develop the site safety framework for night-time construction projects.

1.5 SCOPE OF THESIS

The study covers 15 construction sites. The construction companies which are working on
these sites are registered with Pakistan Engineering Council (PEC) in the category of CA, CB, C1,
C2, C3, C4 and C5. The questionnaires were distributed to the construction professionals of
Pakistan construction industry. The interviews related to questionnaire were also conducted with
the senior management including Construction Managers, Planning Engineers, Site Engineers,
Project Managers, Project Directors, Safety Managers or Safety Officers of the construction

companies at sites and head offices.
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1.6 ORGANIZATION OF THESIS

In line with the research practices in vogue, this thesis consist of 05 chapters followed by
the references and appendices for accompanying the information, as well as the result of data

collection and the analysis, conclusion and recommendation as shown in Figure 1.1 .

Chapter One
Introduction

A 4

Chapter Two
Literature Review

A 4

Chapter Three
Research Methodology

A 4

Chapter Four
Data Analysis and Results

Chapter Five
Conclusions and
Recommendations

Figure 1.1: Layout of Thesis
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CHAPTER 2
LITERATURE REVIEW

2.1 INTRODUCTION

This chapter presents a brief preview of the major studies conducted on nighttime
construction safety issues in developing and developed countries. The main focus of most of the
previous studies was on identifying the safety conditions and safety practices in daytime
construction and nighttime construction. So in order to implement the safety on sites, the safety
framework was developed. This framework will not only enable the construction companies to
implement the safety practices on nighttime construction projects but will also encourage the
construction workers simultaneously to work more efficiently since there is a framework for their

safety .
2.2 CONSTRUCTION INDUSTRY OF PAKISTAN

Since independence till 1971, there were few construction firms which were privately
owned in Pakistan. The residential units were constructed by public departments of provincial and
central government. Although, most of the laborers employed to undertake those projects were
unqualified but they were equally skilled persons. After 1971, the development phases started in
Pakistan, when land was made available in Karachi. The government invested larger sums of
money to formulate a House Building Finance Corporation (HBFC). Due to surging demand, a
number of contractors and consultants came into the construction industry. Some firms had good
experience of building construction, while others did not have significant knowledge of the
construction operations.

The boost in the construction industry gathered the builders and developers to form an
association, called “Association of Builders and Developers” (ABAD) in 1972. The objectives of
the association were to improve the state of industry and provide a platform to address the pertinent
iSsues.

In 1975, all the major works, such as the Indus basin replacement work, Warsak dam etc.,
were executed by the foreign contractor firms. But later in 1975, the government decided to change
its policy and decided to procure services of local construction industry for the construction of big

projects. Thus, offering massive opportunity to the private sector of Pakistan construction industry
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to expand. The most significant construction at that time was that of the Pakistan Steel Mills
constructed by Pakistani contractors and inaugurated in (1985).

However, after a short run of Pakistani construction industry in the execution of big project,
they remained in the state of depression due to negligence by the government in the form of
inadequate policies and insufficient support. Companies that were involved in the big project were
now at the verge of closure. During this long time, which was full of depressions for construction
industry, they were facing time delays, cost over-run, safety failure and quality issues in the
construction of projects.

The present government realized the importance of construction industry as the backbone
of the country; therefore they provided sufficient funds for the expansion of basic infrastructure in
the country which led to an increase in the demand of construction activity in the country.

As per report of economic survey of Pakistan 2012 — 2013, the GDP of Pakistan
construction industry is increasing with a rate of 5.2%. The brisk pace of construction activities in
public and private sector escalated the value of construction sector in last year. According to
Pakistan bureau of statistics (2013), the growth rate (%) performance of all the stated components
of GDP from (2006-07 to 2012-13) is presented in Table 2.1. This data shows the virtual
importance of several sectors and sub-sectors and their interrelationship.

Table 2.1: Growth Rate (%) of Sectors and Sub Sectors according to Pakistan Bureau of Statistics 2013

Table 1.2: Growih Rate (%)
Sectors/Sub-Sectors 2006-07 2009-10 2010-11 2011-12 | 2012-2013(F)
L. Agriculture

Itmportant Crops

Other Crops

Cotton Ginning

-Livestock

-Forestrsy

-Fishing

Indusirial Sector

2 Miring & Cuartying

3. Mammfacturing

-Large Secale

-Srnall Scale

-Blaughtering

Electricity Generation &
Distribution & Gas Distt

4. Constnaction

Cormaoodity Producing Sector
{A+B)

Services Sector

7. Wholesale & Retail Trade

6. Transport, Storage and
C ot cation

3. Finance & Insurance

Housing Services (Owmership of
Drwrellings

General Governiment Services
Cither Private Serwices

GDP (fc)

Sources: Pakdstan Bureaw of Statistics
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In Pakistan, roughly there is 6-7 % of the labor force involved in the construction industry.
The following Table 2.2 shows that construction is highly intensive and has great potential in

creating job opportunities in coming years.

Table 2.2: Employment projection in different Sectors according to Bureau of Labor Statistics (2012)

Iabls 3. Eployieat by majoe fodygfey ggcfoc, 2002, 3013, aad peajected 2023

Lidugbey sgebae
hewgands of joba Change Beeegat disbeilubion  Apjygl dcowth cifs

(peecsak}
2011 a1 2002- 2013~ 002 1013 012 1002~ 2013-
2012 i 1 032

147,284.9 145,333.2 160,983, i.060.9 13,637.8 10D.0 100.0 10D.0 0.2 1.0

L033.3 134,437.6 148,731. 3,399.3 15,337 1 - LEN ]

=
e

1.1

18, 360, 18,3534, -4136.4 1,193,
911, 2832 111.
1,363, -10%4.2 1,637,

11,368, REEEL B

13

0.4
1.4
1.8
0.3

L = omom
R |
Qomomom
oo
&= am =

Seeviced-peoviding R . R .10130,197.
Utilitica . . 447,
Wholgsals Ecade R . 3, . B, 143,
hetail teade 025, L8751, 13,966,
Leaiupoctitivs and wicehiniing 4, 743.0
Infoemation R . R . 2.812.4
Pinancial ackivibica R . R . 2,.337.3
Brofesaional and Iuaingas wevicks . . . . 21,413.10
Bducational acevices R . R . 4, 032.2
Health cace and social ssalsbance R . R . 21,965.19

]
]
H
1

-

—

Lelsuce and hoapibaliby R . R . 15,033,
Qther agcvices . . . . 6,023,
Padaeal quweeiing b R . R . 2.40e.
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[
2
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1
1
H
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[
H
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Pakistan now offers a growing market in the construction industry. According to Pakistan
vision 2025, the big dam and other infrastructure projects are announced for the feasibility and
construction. Construction of two mega projects, like Diamer-Bhasha and Munda dams, had been
announced and the construction is projected to complete till 2020.

According to Pakistan infrastructure report 2011, “average forecasted growth of the
construction industry of Pakistan is valued at US$3.4bn in 2011 increasing to US$4.6bn by 2015”.
Increased spending on the development of infrastructure covering the programs related to
construction of roads, bridges, dams, etc. is expected to increase the growth of construction in next

few years.
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2.3 IMPORTANCE OF SAFETY IN CONSTRUCTION

Today’s owner faces serious risk when undertaking a construction project. Not only the
owners must be worried about the potential risks to their employees, but they should also be
worried about the risks which are faced by the contractor himself during implementation/execution
phase of construction project. Safety is a perilous item in carrying out a construction projects for
numerous reasons, which include protection and welfare of the employees and to provide a safe
work environment for performing construction activities and controlling the construction costs.

However, the significance of safety as a measure to control the cost of project is usually
ignored by both the owners and the contractors. If these parties reduce the hazards linked with
construction safety, it can highly impact the overall cost of project. A devoted commitment to
safety by both the client and contractors helps to confirm the success of the project and can also
command the bottom-line significantly.

“Client should realize that all the contractor’s risks will either add the substantial cost to
the contract or may reduce the potential profit of a contractor possible on any specific contract”
(Emmons, July/August 2006 ). Since every contractor is in business to make profit to the bottom-
line, overhead would naturally be taken into attention towards the “costs of doing
business.” Anticipated losses have to be taken into consideration and incorporated in the estimate
if the contractor wants to stay in business.

The possibility of an accident causing fatality in the construction industry is five times
more expected to occur than in other manufacturing based industry. Hence, it is not only the
worker’s work which will suffer from an accident on site. But the client/employer, contractor and
the public in general will also suffer directly or indirectly. Moreover, accidents on construction
site may occur due to lack or insufficient training, lack of insufficient and proper supervision, lack
of awareness to carry out the work safely or alternatively, due to a blunder of judgment, sloppiness
and laziness. “Studies have revealed that the risks on the construction sites can be reduced and
accidents can be prevented through the execution of the safety practices which lead to a sound

safety program”. Sawacha, et al., (1999); Baig, (2001).

24 CONSTRUCTION SAFETY IN PAKISTAN

Pakistan is a developing country in Asia with the ability to attain the strong growth in

construction activities. But unfortunately construction activities in Pakistan have remained more
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labor-intensive than other countries of the world. “Pakistan contained 2.5-10 times as many
workers per activity on job site” Koehn (1995). The labor force in Pakistan typically comes from
various places of the country and they are classified into different fractions. Communication
problem due to difference in language, culture and religion tend to inhibit safety on work site.

The enforcement of safety rules and regulations in Pakistan is not widespread. Some
companies do have the safety policy on paper but the employees do not have any awareness about
such policies. Nevertheless, a number of major contractors inside the country exhibit a concern for
safety and various safety procedures are formulated to address the same concern. They also
provided training to their workers for better implementation of safety practices on site. But
majority of the contractors are still concerned to maximize the profit. Due to this reason, unsafe
conditions still exist on many sites and labor is subjected to various hazards.

On many sites, there exists no training program for the safety of the worker; no orientation
is ever conducted before the start of the work, hazards not identified and pointed out on the site
and the safety meetings never held. Thus, such companies leave employees on their own for
performing the construction activity. That’s why the workers make mistakes and face accidents on
site. Farooqui (2008) described the problems which were faced by the construction worker on site:

1) Accident due to the result of cave-in often occur during the excavating of deep trenches.

2) Concreting is done mainly by labor, and cement burns due to the unavailability of

protective gloves and boots were common.

3) Workers frequently fall from height due to weak scaffolding and the unavailability of

safety belts, safety lanyard & safety harness.

4) Workers sustain injury due to unavailability of PPE.

5) There were improper housekeeping.

6) The labor didn’t understand their job on site.

Injuries’ recording is unavailable in Pakistan. In most cases, specific medical treatments or
compensations are unavailable. In Pakistan, labor on site considers accident as due to their own
fault and they accept that the construction is a hazardous occupation. Nevertheless, the accidents,
which result in the death of workers, may be reported due to financial expenses and ensuring
litigation.

Maintenance of equipment and inspection schedule is not tracked often and only after a

cessation, the equipment is repaired. This attitude can cause loss of life, time and ultimately delays
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the project. This may also result in damage to the property. Electrocution is also a major issue
which can cause accidents on construction site, as the electrical equipment and underground cables
are sometimes not up to the standard. The workers who work on those areas do not necessarily
follow safety rules or use of PPE (personal protective equipment). The drug testing is also not
carried out on the construction site. Farooqui; Arif, et al. (2008).

One of the main reasons that inhibit Pakistan from developing its own construction safety
program is persistent corruption. As an example, it can be observed that many accidents happen
on site due to lack of safety practices and particularly due to off-the-cuff supervision. The
management on the site does not take responsibility for the accident of the worker. Because they
know that worker is usually a nonresident of that local area and thus unaware of his rights. That is
why no preventive measures are taken on the site Farooqui; Arif, et al. (2008).

On the start of the work, owner and consultant often stress the importance of implementing
safety practices, but with the passage of time, the priority of the management is more concerned
towards the deadlines and less attention is given to safety. On high building or infrastructure
projects, the client may afford some medical facilities at the job site but ultimately implementation
of safety practices on site is the responsibility of the contractors. There are various other issues for
which management is usually concerned apart from deadline  which are created during
implementation of the projects such as unavailability of material, error in drawing, cash flows
issues, law and order issues, project delays etc.

According to survey conducted by Farooqui (2007), the major injuries faced by Pakistani
contractor on the project sites are as follows:

1. Injuries due to fall from height
Injuries due to being stuck by machinery or heavy equipment
Injuries caused by wastage and raw material
Burning cases

Eye injuries

o g ~ wD

Head injuries

The author further identified the major reason for safety nonperformance which include
lack of professional construction management practices, lack of development of construction
industry in the form of mechanization and industrialization, inadequate safety provision which has

been unsuccessful to launch safety of the workers as a priority for construction industry, less
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incentive which is failed to launch safety as a business survival issue and unfavorable environment
in business which can cause confrontational business relationship among stakeholders resulting in
disputes, conflict between the parties, claims and litigations. The author concluded that these were
the issues which diverted the focus of construction industry away from the implementation of
safety practices Farooqui (2007).

The Factories Act, 1934 is the main law enforced for Occupational Health and Safety
(OHS) in Pakistan. The Hazardous Occupation Rules (1978) standardize certain occupations as
dangerous and comprise special rules and provisions to regulate the working environments in those
occupations. Regrettably, construction safety has never been added to such laws or provisions.

Further, laws dealing with Occupational Health and Safety are:

1. The Mines Act (1923)

2. Workman’s Compensation Act (1923)

3. Dock Laborer Act (1934)

4. Special Security Ordinance (1965)

5. Shop and Establishment Ordinance (1969)

Unfortunately, the safety measures, which were taken in most of the above laws have not
modified according to the briskly changing times, conditions and construction industry
requirements. Therefore, numerous sectors, with serious Occupational Health and Safety hazards
(comprising those with maximum no of the workers), are not protected by these laws, although
they have few technical standards. “These occupational laws instantly require revision and
updating” Awan, (2001); Ali, (2006). Moreover, due to lack of implementation of Labor law on
site in the construction industry, the majority of the accidents are not reported and conveyed to the
Labor Department. Generally only those accident are reported that outcome in fatalities. It
therefore seems unlikely that available OHS data would be reliable. Hence, without the appropriate
information about the basic reasons of accidents and injuries, it is challenging to decrease the
occurrences of accidents, or to improve the inclusive safety standards within Pakistani construction
industry. Furthermore, as majority of the construction companies in Pakistan belong to the private
sector and owing to restricted technical and financial resources, poor working conditions on site
are quite common.

The enactment of safety management does not occur in Pakistani construction sites
Choudhry et al. (2008). Data relating to fatalities and injuries rates are not easily available in any

department and published research on the topic of construction safety in Pakistan is not available
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significantly. Both are required to promote the safety awareness in the country. In these situations,
the Directorate of Workers Education was established in year 1982 under the Ministry of Labor
which is a training and educational organization accountable for increasing the awareness among
the workers providing knowledge about their rights, trade union leaders and companies,
management representatives and social issues by teaching several courses round the year.
However, strict regulations do exist only for child labor and the provision of minimum
wage/salary. This minimum salary/wage varies in urban and rural areas. The central/Provincial
government periodically revises labor force wages. In summer, the temperature rises up to 40°C
in maximum parts of the country. Therefore, on construction projects, workers often work in
blistering heat and sickness is common for workers due to heat exhaustion. Therefore, there is a
dire need for the contractors to implement the safety, health and environmental management
system for various construction operations.

The Table 2.3, 2.4, 2.5 and Figure 2.1 demonstrates the data available from labor division

of Pakistan (LOP) about the accidents occurred in industries:

Table 2.3: Industrial accident occur in Pakistani construction industry
OCCUPATIONAL INJURIES/DISEASES - DR TRIAUTION QF EMPLOYED PERSCINS BY MAIOR

INDUSTRY DIFRSTOnS
()

Major Indusiry Dirisions A10-11 2012-13

Total | Male | Female | Tedal | Male | Fanale
Total 1000 | 1000 | 1000 | 100.0 | 100.0 | 100.0
Aerimaltate, fovesty, luvhne avd fishane | 498 | 456 | BB2 | 491 | 422 24
Miing & quarane 02 | 03 - 0.2 0.2 -
Mamifactming 158 | 167 7.1 133 | 147 37
Electneity, gas and water 0.2 0.2 - 0.5 06 -
Cors trchon 130 | 145 03 152 | 173 10

Wholesale & wtail trade and restawrants | 103 | 112 24 2 | 104 0l
o hotels

Transpont, storage and conmrumeahon 11 18 0.2 13 8.2 04

Finammg, msurance, real estae and | 03 0.3 - 0.1 01 -
bnsiness services

iommnunty, socal and personal servces | 3.3 2.4 18 5.1 a6 a2
Kube - () Sande for no kfonmation
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Table 2.4: Occupational accident by country Hamalainen, Leena Saarela, et al. (2009)
Oceupational accidents by country in the OAI regon

Country Economacally Total Estimated Fatality Non-fatal accidents, <3 days’ absence Accident
actve _ employment  number Tale Lower Bt Upperbmil  Average nale
population of fatal (0.15%) (0.10%
aceidents
Afghanistan 10000 000 1988 19.9 1046316 1988000 1517158 15172
Bangladesh 56014 000 54597000 14403 264 7580362 14402689 10991526 201%
Brunei 111955 11 10.0 913 11235 8574 7658
Cambodia 6000 000 169 83 £92579 1695300 1294239 2157
Cook Islands 5004 1 114 359 682 520 86T
Fiji 235000 235000 48 202 25009 47517 3203 15431
Indonesia 91324911 7050000 18220 209 9589245 18219565 13904 405 15973
Kmbat 7870 2 n2 1128 243 1536 20785
Laos 3040041 &76 83 440886 875684 B8 285 21983
Malaysia 8569200 599400 1578 183 830314 1577597 1203255 14000
Mongola 1300000 792500 157 19.9 £2816 157351 120084 15153
Myanmar (Burma) 24000000 18359000 47 200 2512284 4773340 3642812 19842
Nepal 11000 000 2% 29 1733079 3292850 2512964 22845
Pakistan 35230000 35934000 7444 207 3917752 T443728 5680740 15809
Papua New Gumea 2000000 2000000 9 200 304947 579400 442174 2109
Philippines 53272000 30109000 8019 200 3167942 6019090 4593514 15256
Republic of Korea 21604 000 19994000 3148 157 1656713 3147755 2400234 12015
Singapore 1931800 1869700 183 9.8 96093 182578 139334 7452
Solomon
Islands 26842 8 208 2941 5587 4264 15885
§n Lanka 6218304 5946200 1139 183 599471 1138395 869233 13979
Thailand 33560 100 32140000 74% 283 3942225 7490227 5716226 17785
Tonga 35033 & 254 217 g202 6259 17868
Viet Nam 39000 000 36994000 9988 270 5256847 9988010 762429 20605
Total 404487050 328673800 3048 25 45709533 83048122 3378830 154%
Number of Industrial Accidents
400 —
350
300 m
2 —
250
.‘09; N r @ fatal
& 200 — | Serious
Z 150 | | [E& Minor
=2
100 B
50 ’_I -
O T T T T T T T T T 1
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year
Figure 2.1: Number of industrial accident in Pakistan (Source: Labor Division)
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Table 2.5: No. of Industrial Accidents under factories act 1934
12.11 Industrial Accidents in Factories Registered
under Factories Act-1934

Accident 2004 2005 2006 2007 2008 2009
Total 404 135 438 460 439 326
Fatal 34 3B a0 85 108 45
Serious 68 101 106 130 92 62
Minor 302 276 282 245 239 219
Hote: The data of Sindh for year 2009 is not avallahle. Source: - Labour & Manpower Division.

Farooqui (2008) measured the safety performance of overall construction industry by
investigating the data gathered from site surveys in his paper on the safety performance of Pakistan
construction industry. The investigation showed that there are three top safety nonperformance
practices at the building construction work sites:

“1. Ear defender are not used specially in noisy environment

2. Protective footwear/shoes are not worn

3. Face mask is not used in dusty condition”

The author further suggests that majority of safety issues belong to the category of self-
protection. This suggests that workers were not aware of the importance of these safety practices
on the construction sites. From the site inspection, it was concluded that site management was not
concerned in the implementation of safety practices on the construction site. The major
recommendation from the analysis of this study is that safety rules and regulations need to be first
defined, properly documented and then enforced on the construction site. The formal or informal
training and education should be arranged for the workers at site. The main limitation of this study
is its focus on the multistory construction only. Therefore, the analysis of other sectors of the
construction industry needs to be done. The strategic safety management model or framework was

not developed for the local construction industry.
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Farooqui (2010) presented the paper on the factors which were causing safety dereliction
in Pakistani construction industry. The data was gathered through questionnaire survey and
interview. The author, contrary to previous findings, concluded that workers were not concerned
about the safety practices due to lack of knowledge and proper safety training was not provided to
the workers on site. The client also does not take interest in the implementation of safety rules
because of the raised preference to complete the project at lower cost. The safety performance in
the past was not given importance in the prequalification process. The author recommended that
government should make some regulatory authority which should strict contractor to implement
the safety practices on the site. There is no denial of the fact that awareness programs are required
to be developed and executed and for the same reason the industries should develop attitude for
the implementation of safety management. The author also suggests that some appropriate training
should be provided to the workers so that they could realize the importance of safety practices on
site and this education should be provided in the form of diploma or graduation and career

development programs.
25 IMPORTANCE OF NIGHTTIME CONSTRUCTION IN PAKISTAN

In Pakistan, there is an increased demand for executing the construction and maintenance
related activities at night, especially in the urban areas, to reduce the conflict with the ongoing
activities in the city. This approach is very beneficial to reduce the traffic congestion and
disruptions. That can also significantly impact on reducing the traffic delays, fuel consumption,

traffic accidents, and other activities which are performed during daytime.
2.6 CURRENT NIGHTTIME CONSTRUCTION SAFETY IN PAKISTAN

Pakistan is a developing nation; its construction activity is increasing day by day. So to
handle the construction load effectively, the nighttime construction shifts have been adopted by
the contractor firms. The nighttime construction helps the contractors to complete their work as

per the schedule. This method is especially helpful in fast tracking projects.

But this method can also increase the construction hazards for the workers working at night.

Some of the major hazards at nighttime construction projects are as follows:

1) It can be seen from the site that all the steel bars are placed openly which may cause an

accident at night.
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2) They even do not have proper tools to carry out work. The execution of construction work
without proper tools can increase the chances of an accident on site.

3) It can be seen on site that excavation is not closed during night time and the safety net is
also not provided to prevent the workers from falling from height. The guardrail is usually
not provided around the floor. The material placed on ground can increase the chances of
an accident.

4) The nails, placed openly, can increase the chance of an accident especially at night when
the light is not sufficient to carry out work.

5) If the light on site is not sufficient to carry out the work at night, it can cause a disaster.

6) Guardrails are rarely provided around the shuttering.

7) The workers on site usually do not have safety dress, safety boots and PPE etc. which must
be considered imperative for construction work.

8) The ladder is often not seen up to the standard.

9) Unavailability of management support is the big issue during nighttime construction.

10) Unavailability of skilled labor and safety tools may cause an accident on site.

11) Unwrapped electric wires on site may lead towards fatal accident.

12) The ground is usually not properly sloped to prevent the fall on sites at night.

13) The safety inspection of site is not done regularly.

14) The site management has no accident investigation report.

15) They have no safety glasses for night.

The following picture show the current practices in nighttime construction

» It can be seen that there are no proper marking or signing done on the site to prevent accident.
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» This picture shows every aspect of nighttime construction safety. It can be seen that no safety

dress is provided to the workers. The excavation is not closed. The safety nets are not provided.
The safety helmet, safety belt, safety lanyard and safety boots are not provided. The light is

also not sufficient for work. The tools are also not provided to carry out work.

» This picture is taken from metro bus project in Lahore. In this picture you can see that the

marking and signing are not done on site to prevent other people from entering the site.
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» Lack of training to work at night is the major cause of an accident as evident in this picture.

These are some hazards which show current state of affairs in terms of nighttime
construction safety practices in Pakistan. The contractors, who work in night, give least importance

to safety of workers.

2.7 NIGHTTIME CONSTRUCTION RULES IN NEIGHBOURING

COUNTRIES OF PAKISTAN

Some rules and regulation which are established by neighbouring countries of Pakistan in
night-time construction are as follows:

In India, the rules are established by Standards B. O. I. (September 2007) for night time
construction operation such as:

At night, all the public sidewalks and walkways should be effectively illuminated and
warning lights should be placed at proper sites to ensure the safety of pedestrians and vehicular
traffic. In India, it is responsibility of field manager to ensure the safety of pedestrians, worker,
equipment etc. from the hazards which are created during nighttime construction operation. The
other rules for nighttime construction in India are as follows:

a) Danger signals should be conspicuously posted around the structure as well as at its doors
and openings.

b) During night time, red lights should be placed on and around all barricades.

c) Watchman should be posted at entry points.

d) Protective equipment should be supplied to all workers and their use enforced.
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9)

h)

)
k)

Electrical wires, telephone lines and water pipes should be switched off when demolition
work is in progress.

Protected walkways and passageways should be provided for the use of workers and others.
No horn shall be used during night time in residential areas except in case of public
emergency.

Sound producing fire crackers should not be burst during night time.

Sound producing construction equipment should not be operated during night time in
residential areas and silence zones.

Day time construction varies from “6.00 a.m. to 10.00 p.m.”

Night time construction varies from “10.00 p.m. to 6.00 a.m.”

Silence zone is an area containing not less than 100 meters around religious places,
educational institutions, courts, hospitals or any other area which is acknowledged as such

by the competent authority.

m) During house keeping the environment should be well illuminated.

The Table 2.6 shows the limitation for noise emission during construction activity in India.

Ambient Lir cuality Standard=s in rezpect of Moise

Ares Cateqory of Area f Zane Lirmit=in dB(&) Leg®*
Code e

]
=]
Uy
Ly

Industrial area = o
Commercial area 55 a5
FResidential arcea 55 45
Silence Zone S0 =0

Table 2.6: The noise pollution (regulation and control) rules, 2000

The standards which are developed by “construction safety department, i.e. Environmental

Health and Safety (EHS) Division, Government of Dubai (2010)” for night time construction

safety are as follows:

1)

2)

The responsibility of the main contractor is to ensure that adequate safety advisors are
available to cover the night time shift.

For nighttime construction, workers must be provided with chemical light sticks and the
rescue boat must be fitted with high powered search lights.

32| Page



3) The main contractor will have to ensure that in all construction activities at nighttime
(between 8p.m to 7a.m) he shall obtain Environmental Health and Safety (EHS NOC)
preceding to commence the nighttime construction activities.

4) The nighttime working emergency plan should be established.

5) It is prohibited to jack hammering and impact pile driving during nighttime hours.

In Dubai the noise level limit for daytime and nighttime construction are as shown in Table 2.7.

Table 2.7: Noise level limit Source: Department, E. P. a. S. S. E. E. (2011)
Table1: Hoise Level Linmdt-UAE Federal Envinonment Agerssy
Allovaable Limidks For Moise, dbs

R eceptor Areas L awtime Hightim=
7 ahd = Fhl = Fhd - 7 SAhd)
Re=zidential Are=a=s Wiiith Light T raffic <H1 - 50 =20 - SH0

Fe=zidential Areas in D cvuntowon 5 - 55 =5 - <5
Fe=sidential Are=a=s With Some Work=hop=s

EZ Commercial or near Highwu ays So- 50 = - 50
Commercial Areas & Do ovuntowan 55 - 565 5 - 55
Industrial Areas iHe vy Industngd S0 - 0 S50 - 50

The Department, L. (1989) labor law for nighttime construction in Iran is:

a) Article 56: Workers performing shift work during one month with shifts in the
morning and afternoon shall receive 10%, with shifts in the morning and at night,
or in the afternoon and at night 22.5% of the wages as shift allowance in addition
to the wages.

b) Article 57: Working hours in shift work may exceed 8 hours per day and 44 hours
per week, but the total working hours in four consecutive weeks may not exceed
176 hours.

c) Article 58: For every hour of night time work, 35 percent in addition to the wages
for normal working hours shall be paid to non-workers only.

d) Article 61: Assignment of overtime work to the workers doing night time work or

dangerous, hard and hazardous work is prohibited.

The labor law for Oman in night time construction is:
Night shift working hours: The time stuck between 09:00 p.m. and 05:00 a.m. 2.25% extra
salary will be given to employee for overtime working. While 50% extra salary will be given to

employee for nighttime construction.
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The rules and regulation for nighttime construction in Russia are Daniil, (2010)):

The worker should use new and modern personal protective equipment on site such as:

1. Safety helmets with fixed headphones

2. Vests with reflective strips

3. Special protective footwear

In Russia, the construction sites are checking according to the Table 2.8 for both daytime and

nighttime construction:

Table 2.8: Criteria for accounting of violation in Russia

projects, 2010

Source: Work safety development for Russian construction

TFR-observation tem

Crtena for accounting of
winlations

“Wolation=

1. Perzonal protection
equipment of workers

= ane for each employes

= no helmet, goggles,
re=pirgtor, earphones,
glowes

= N0 perszonal protecton
equipment from cold (n
winter)

= lack of fall protecton (satety
befty

2. Zcaffolding, stairs

= one or each dewvce

wthere are openings inthe
flaaor, or not provided the
required bearing capacity
flarge deflection= of loonng,
=iy |

= =catilding is not attached to
the stucture

= dewvica i= insalled on
unewvwen ground, or carring
capacity i= insuficient

3. Machinery and equipment

= welding equipment

= hand toal= (drlls, ang le
grinders, hammer drlls, etz

= concrete misers

m lifting equipment (cranes,
hoist=)

= one for each devce

= Lack of earthing for welding
equipment

= uze ofuncertiied equipment

= e of faukty equipmernt

= presenc: of uninsulated
electrical parts

4, Protection again=t falling

= holes in the oziling

= fenceless doonuays and
Stainua w=

= danger zone ofthe crane

= one for each fenceless
apening

= one for each hole

= ane for each flight of stairs

= presencs of fenceless or
unclosed openings inthe
ceiling

= |ack of fences n places
where the difference in
height i= 1.2 mand more

= |ack of fencing ofthe danger
2o ne ofthe cane

A, Hectricity and lightin g

= one for each uninzaulated
elemernt

= one for each unilluminabed
area

= presenc:s of uninsulated
wires

= |ack of waming signs about
high woltage

= presence aofunfit placesin
the working area

Gi. Cleanne== on the =it and
utilization of waste product=

= ane for each littery room

= one for each unauthorized
saniary il

= one for each sewer of
sewage

= presence of litkery places

= Mo special area for landfill

= guailability ofillegal s=wer of
Sewage
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Chinese developed their own OSHC (Occupational Safety and Health Council) guidelines
to ensure the safety of workers on site.

In China, the requirements for lighting energy use and lighting installation methods are a
part of energy and building system (including fire) codes and mandatory standards.

GB 50034-2004 is a mandatory standard of lighting design of buildings as it has been

merged into many codes. It is administered by the Ministry of Construction.
2.8 INTERNATIONAL RESEARCH ON CONSTRUCTION SAFETY

Construction safety is a major issue considered globally because of high injury and fatality
rate. This makes construction industry as one of the most dangerous industry for work. Although
remarkable improvements have been made in the area of safety in some countries but the
construction industry still continues to lag behind in most of the other industries. As the world has
become global village through information technology and through cooperative arrangements.
Therefore, the concern of worker safety in construction has become a well-recognized problem
and represents a concern that is shared worldwide.

Further international research which is conducted on construction safety is as follows:

Sang Bin Park (2001) developed the decision model which helps the construction
professional in decision making related to daytime or nighttime construction activities in
OREGON. The author figured out different factors which are important for daytime versus the
nighttime construction. In order to determine the importance of each factor, the author adopted
questionnaire technique. The data was gathered from Oregon department of transportation and
other state. The author concluded that one of the factors which are most important for decision
making of nighttime construction is cost such as the cost of construction, maintenance and user
cost. The author also concluded from the analysis that majority of the people do not want to work
in nighttime construction projects. The main limitation of this research is its narrow focus on
transportation industry and not on gathering data from other sectors.

David Arditi (2005) presented the perception of construction professional on the issue of
worker visibility and safety vest in nighttime construction activities. The author gathered data with
the help of questionnaire survey from construction professionals of the department of
transportation of Illinois and the construction professional in other states who were involved in
nighttime construction activities. The author concluded from this research that majority of the
accidents, caused in nighttime construction, are due to the condition of vehicle operators who drive
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outside the work area and also because of the poor visibility for the workers; a large number of
these accidents occur in the road construction projects. The main limitation of this research is its
focus on the opinion of construction professional of Illinois rather than a national survey which
may increase sample size and also provide researchers a broader picture for carrying out extensive
statistical analysis of the data.

Donn e hancher (2007) presented paper on the issues of nighttime construction. The author
used survey technique to examine the current state of issues, problems and impact of nighttime
construction operation. The survey was conducted among different institutions which are state
department of transportation, Kentucky transportation cabinet resident engineers and the selected
country highway contractors. The survey results report the most important issues which influence
the decision making regarding nighttime construction:

1. High daytime traffic

2. Traffic control

3. Road user cost

4. Longer work period

5. Schedule issues

6. Contract incentives

7. Safety

8. Temperature concern

Then the author identified the major problems which were faced largely on nighttime
construction operation:

1. Quality

2. Lighting

3. Safety

4. Productivity

5. Public irritation

6. Equipment maintenance
7. Employee morale
8

. Traffic control

The author expanded the chart of all the issues that were relevant in Kentucky in nighttime

construction operation. Figure 2.2 shows the important factors for nighttime construction.
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Figure 2.2: Factors affecting nighttime construction

Based upon these issues, the author recommended that detailed nighttime work plan should
be established by the contractor before the start of nighttime construction operations. The lane
closures on the project of highway should be limited to a maximum of 3 miles with at least 5 miles
buffer in between consecutive closures to reduce the negative perception and public’s
inconvenience. Special signs should be placed in the work zone of nighttime construction
regarding double fine area for the violation of traffic. The use of speed measuring and warning
devices should be placed at the beginning of the construction zone of highway projects. For
reducing the speed of vehicle, temporary thermal plastic speed bumps should be installed. The
contractor should ensure that all traffic control devices are in good working order and are
maintained properly. The project evaluation form during nighttime should be used during the
preliminary planning phases to estimate the feasibility of performing the project at night. The use
of balloon lighting for the construction project at night should be further investigated. The main
limitation in this survey is relevance to the state of Kentucky and not the coverage of the opinion
of other states.

Sawacha (1999) presented the factors which influence safety on construction sites. The
author further established that the risk of accident resulting in fatality in the construction industry
is five times more expectable than the manufacturing industry while the risk relating to major
injury is two and a half times higher. The author established that each year, up to 120 people are
killed on the construction sites in UK and almost 300 workers suffer major injuries. Nevertheless,

according to the report of HSE, nearly 90% of all the construction accidents leading to death could
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be prevented and 70% by action of management positively. Therefore, the author identified the
factors which influence mostly on the safety performance of construction sites. The author from
the literature review studied 7 groups of factors which influence safety on construction sites. Those
factors were historical, economic, psychological, technical, procedural, organizational and the
working environment. The author gathered data through questionnaire survey and then analyzed
by correlation coefficient. The final conclusion is that the historical variables as a whole had an
impact on the safety performance of construction site; in particular the age of operatives. The
author further suggests that the most prominent indicators in the economic factors were established
as an attitude towards the risk taking induced by the offer of payment (hazard pay) and the
incentive bonus pay system in order to increase the productivity. Results also suggest that in
psychological factors there is a strong relationship between personal care for safety and the safety
performance itself. The most influential technical factor was awareness of hazardous material
rather than its handling. Analysis of procedural factors showed that safety performance was not so
much related to safety kits. One of the vigorous conclusions the author makes is that safety
performance appeared to be significantly influenced by the organizational factor. The author
recommends that construction industry needs to review the safety training programs regularly and
update the health and safety acts inside the company manual and on the construction sites.

Aksorn (2008) identified the critical success factors which influence the safety program of
Thai construction industry. The author acknowledged 16 factors which are critical for the safety
program from the literature review and the previous research. These factors are; “good
communication, clear and realistic goals, management support, delegation of authority and
responsibility, significant resource allocation, personal competency, program evaluation,
continuing involvement of employees, personal motivation, effective enforcement scheme,
personal attitude, teamwork, safety equipment, positive group norms, appropriate supervision
acquisition and maintenance and appropriate safety education and training”. The data was gathered
from questionnaire technique. After analysis, the author concluded that availability of management
support was the most crucial factor in terms of safety implementation in Thai construction industry.
Furthermore, using factor analysis technique, these 16 critical success factors were grouped into
four dimensions which are:

1. Worker involvement

2. Safety prevention and control system

3. Safety arrangement
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4. Management commitment

The author established that workers’ participation creates a favorable attitude and the
motivation of workers largely depends on participation of the workers and the construction norms
of the workgroup. Safety prevention and control required an appropriate supervision, effective
enforcement and maintenance and also the qualified person for implementing the safety practices
on site. Safety arrangement involved assigning the clear roles and responsibilities to everyone and
setting the proper mechanism to disseminate information. Management commitment involved
encouraging all employees to achieve their goals through team spirit and setting the realistic safety
benchmark which could be accomplished and also implementing the safety program with the
support of top management.

Kartam (2000) evaluated the existing safety regulation and the procedures which are
adopted by the client, consultant, contractor and the insurance companies. The author also assessed
the appropriateness of these procedures and regulation in Kuwait environment and workforce. The
author further evaluated the problems which were associated with enforcement of the safety
regulation on the construction site. The author adopted questionnaire and interview technique to
gather the required data. From the data, the author identified the following problems which
adversely affect the safety of the workers:

1. Competitive tendering
. Lack of safety regulation
. Small size of most construction firms
. Extensive use of subcontractor
. Insignificant accident data
. Widespread use of foreign labor
. Unsystematic labor

. High labor turnover

© 0O N o O B~ W DN

. Low significance of safety

10. Seasonal employment and weather effect

The author recommended that for safe construction the general reorganization of the injury
report must be undertaken so that the data which is related to hazard is uniformly gathered
throughout all government and private agencies and worker compensation program. The author
proposed that a competent safety person must be employed to review the construction project and
safety plan before the start of the work. The author concluded that improvement in safety of the
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workers can be accomplished by better safety planning, safety organization, management
commitment towards safety and individual labor behavior. They also suggested that insurance
companies must inspect the site to investigate the contractor safety procedure and to examine their
past safety performance and the accident records. The owner is ultimately responsible for all the
safety aspects of the construction project and should vigorously participate in contractor safety
enhancement program. The author also proposed that designer has to pay more attention towards
safety factor and make sure that the project is completed and maintained safely. Only the workers
which are appropriately trained should be allowed to perform work on construction sites. The
author recommended that current safety rules and regulation should be improved and implemented
strictly on the construction sites and the contractor should incorporate cost margin for the safety
practices in the tender.

Mustafavi (2011) discussed the elements which are important for translating the results
related to the safety of worker and safety planning in nighttime highway work zone construction
into practice. The author used several tools for translating the result into practice. The data was
gathered by dividing the tools for safety recommendation into different categories such as site
based and the task based. The site based recommendation consists of construction and maintenance
related operations which were further divided into the activities. Whereas, task based consists of
three different activities. The output of the safety recommendation is further divided into four
categories such as lighting, traffic control, personal protective equipment and general awareness.
The safety recommendations were evaluated by the questionnaire. The author concluded that large
number of people respond that there is a dire need of improving the lighting on site for improving
the safety of workers.

Rafig (2008) investigated that why workers engage in unsafe work behavior on Hong Kong
construction projects. The author further divided this research into 11 factors which are;
psychological feature, self-esteem, economic feature, management commitment, safety procedure,
perceived risk, job security, experience, performance pressure, working environment and
education, orientation and training. The author evaluated these factors by interviewing the
construction professionals. The author concluded that availability of management commitment
was found to be the most crucial factor for reducing the accident and increasing the safety of
workers on site. The study also concluded that on site, production incentives are needed to be

applied with good safety performance. The living condition is needed to be improved for reducing
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the psychological factor faced by the worker on site. Safety training should be provided to worker
for increasing the awareness which can improve the safety on site.

O.a.elrahman (2008) performed a literature review on current nighttime construction
practices. The author found that there were no differences between nighttime and daytime
operations in terms of safety, severity and the type of accident. The author also concluded that
productivity was also same between daytime and nighttime operations. The author evaluated that
there was no consensus on whether the construction cost increases or decreases as a result of
performing the work at night. The reduction in the traffic delay leads to an improvement in air
quality and lower fuel consumption. The work at night can cause noise pollution which can be the
big concern of the neighboring community. The author identified some gaps which are needed to
be addressed more accurately to quantify the cost of nighttime construction versus the daytime
construction. Research also needs to be developed to quantify the environmental benefits of
conducting the work at night including improvement in the air quality and the decrease in the fuel
consumption.

Choudhry (2008) described the site safety management in construction sites based in Hong
Kong. The author concluded that there is a dire need to introduce the training programs on
computer within the company and each employee and trainee should be tested on the outcome
after the training. The contractor is required to prepare site safety plan for each of the construction
activity to minimize the hazards on construction site. The author also suggested that safety, health
and environment management system needs to be updated regularly to overcome all the
weaknesses in the site safety plan and make this plan more practicable. The limitation of this
research is that the data was self-reported and collected from only one construction site. Therefore,
the results were gathered just from assessing the safety management of that specific project. The
result might be useful if data collection was done from different companies and compared with
each other and then the broader conclusions were made.

Choudhry (2007) reviewed the literature on safety culture and provided the model on safety
culture which can be applied on construction site for improving the safety of workers. The author
interpreted from this model that unsafe condition can be identified and improved during the site
safety implementation on construction sites. Employees behavior can be measured by the safety
behavior through the behavior based safety program. Safety management system can be measured

by project and site safety audit. Figure 2.3 shows the model of safety culture:
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Figure 2.3: Model of safety culture

The author concluded the definition of safety culture as the product of individual and group
behavior, norms, attitude and value perceptions and thought that determines the commitment,
efficiency and style of an organization as to how it acts and reacts in company ongoing safety
performance within construction site environment. The author also suggested that safety culture
should not be viewed as an alternative to safety climate because safety climate was a product of
safety culture.

Helen (2002) described that first aid training had a very positive effect on reducing the
worker’s accident on sites. The first aid training helps the workers to improve their behavior for
the avoidance of injuries and illness. First aid training also reduces the worker’s sense of unrealistic
optimism that the accident cannot happen to me. The first aid training also improves the worker’s
perception about the probability of suffering from injury or illness and, as a result, the worker
gives great importance to the risk associated with the construction activities. First aid training also

increases the motivation of the worker to avoid injuries.
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Permana (2007) identified the key factors of construction safety which are shown in the

following Figure 2.4:
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Figure 2.4: Key Factors of Construction Safety (Permana 2007)

These practices were mostly followed in most of the developed countries. But these
conditions cannot be applied without making the adjustment in the developing countries.

haadir (2011) described the critical success factor for the implementation of safety program
among the construction companies of Saudi Arabia. The author identified four factors which were
important for the implementation of safety program. These factors were further divided into

subparts, as shown in the Figure 2.5:
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Critical Factors Affecting the Safety Program in
Construction Companies in Saudi Arabia
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Figure 2.5: Critical factors affecting safety program in Saudi Arabia

The model was used as a basis for developing a questionnaire for collecting data. The
author analyzed the data through AHP and concluded that there were seven factors which were
important for safety program implementation such as management support, personal attitude, clear
and responsible objectives, team work, safety training, effective management and suitable
supervision. Therefore, the top management should play a significant role for the implementation
of safety program on the construction site.

Ahmed al-kaisy (2003) investigated the construction operations in the nighttime on the
project of highway maintenance and reconstruction sites. By using the questionnaire survey
technique, the author gathered data for all the issues which are currently important for nighttime
construction operation such as traffic related factor, construction related factor, environmental
factor and social factor.

The author concluded from the investigation that there is a small percentage of
transportation projects that involves nighttime construction operations. The use of dual shift in the
transportation projects is comparatively more common than in nighttime shift alone. Further, the
author also suggests that nighttime construction projects are less common on the two lane rural
road construction projects.

The author also suggests that most important factor for making the decision of nighttime

construction is avoiding the daytime traffic which is further followed by traffic safety and the
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safety of workers simultaneously. From the result, it is also concluded that the construction related
factors like work quality and the productivity are least important for decision making of nighttime
construction operations.

The author investigated that most important advantage of nighttime construction operation,
as perceived by the state department of transportation, is reducing delay and the congestion. The
energy and environmental factors have less significance in the current practices. However, less
visibility during nighttime construction operation was found to be the most vital concern in terms
of construction safety. From the data, the author found that construction costs at nighttime are
higher than daytime in the range of 0% to 25%. The author also suggests that production rates in
terms of nighttime construction are slightly impacted. Some of maintenance and construction
activities were found more suitable for the construction operation in nighttime than others for
instance construction of bituminous structures and pavements, concrete sawing and the work
related to shoulder were the three top construction activities.

From the data, the author identified that only 50% of the states reported delay and
congestion in making decision of nighttime construction. Traffic control plans during nighttime
construction operation were found to include the extra cost than the daytime construction
operation.

The author recommended the use of quantitative approach to investigate some more aspects
of nighttime construction operation and also to explore the impact. It is preferable to explore the
impact of nighttime construction operation on the same projects by controlling other effecting
factors. The author also recommended bidding nighttime pay items separately because they may
include things like additional money for traffic control, lightning equipment, etc. Bidding
nighttime items may help the contractor in better understanding of the prices and may also result
in more precise and lower bids. It also provides more effective way for tracking the costs related
with nighttime construction operations.

The author also identified the advantages of nighttime construction. He established that
nighttime construction can reduce delays and congestion, lower the impact on surrounding
business, lane closure on the road can be done freely and finally results in longer work hours and
less air pollution. He further established the hazards at nighttime construction such as nighttime
construction can cause “visibility issues, higher traffic accident rates, higher worker accident rates,
noise pollution, decreased productivity, inferior work quality, material availability problems and
equipment maintenance problems”.
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Jackson (2005) Identified the current issues of nighttime construction. He established that
“poor visibility, inadequate lighting, worker’s fatigue and driving conditions cause hazardous

situation for pedestrians, drivers and workers”.
29 FRAMEWORK ON CONSTRUCTION SAFETY

The previous research, which has been conducted for the development of construction
safety framework, is as follows:

Misnan (2007) proposed the conceptual framework for the development of safety culture
on the construction industry. The author from the literature review scrutinized different factors
which were important for the development of safety culture. These factors involve the human
behavior, difficulties of work, dangerous machinery, etc. After analyzing the literature review, the
author concluded that organizational and contextual factors were important for the variety of
outcomes related to workplace safety. The conceptual framework has been developed for

construction safety culture which is shown in following Figure 2.6:
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Figure 2.6: Framework of safety culture

The main limitation of this study is that the author reviewed the safety culture without
elaborating the most important factors in organization.

Ahmed (2013) studied the factors which are important for implementing the safety on
construction sites. The data was gathered from the pilot survey, interview technique and
questionnaire. The author visited 55 construction sites and explored the aspects of construction

safety management which were “health and safety policy, safety training, safety inspection, safety
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organization, personal protective program and the documentation of accident prevention”. From
statistical analysis, the author concluded that the top management needed to deliberate for the
development and the implementation of safety, health and environment management systems. And
the top management should take steps to improve the safety condition on construction sites. The
author also suggested that there is a dire need in the construction industry to appoint the competent
persons for implementing the safety practices on the construction sites. It is also necessary to
launch the government agency to control and supervise the execution of safety practices on the
construction sites. The framework for construction site safety is as follows in Figure 2.7:
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Figure 2.7: Construction Site Safety framework

The author recommended that the sufficient funds are required to be allocated in the
contract document so that the contractor can implement the safety practices on construction site.

Teo (2005) proposes a framework which can help project managers for ensuring
construction safety. From the literature review, the author identified the factors which may
contribute in construction site safety such as policy factor, process factor, personal factor and

incentive factor. The author, after analysis, further divides these factors and proposed the
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framework for managing the construction site safety in Singapore construction industry which is

shown in Figure 2.8 as such:
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Figure 2.8: Construction site safety framework for Singapore

The main limitation of this study is that the response which was obtained from professional
was not enough in number to make any conclusion of the research. Moreover, this study did not
identify that how safe the construction operation is at a given time.

Thomas (2005) developed the framework for assessing the safety performance of the
construction contractors. The framework was developed by identifying the safety performance
factors. There were 13 factors which were related to organizational level as shown in Figure 2.9.
And 18 factors which were related to project level are shown in Figure 2.10.
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Figure 2.9: Organizational factors of safety performance in construction companies
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Figure 2.10: Project factors of safety performance in construction companies

A questionnaire technique was adopted to gather the data. The author concluded that on
the level of organization, the most important factors were the implementation of the safety
management system in accordance with legislation, codes and standard and the compliance with
occupational safety and health (OHS) legislation. However, at the project level the most vital
safety performance factor was the provision of the working environment.

Improving the site safety is the top priority of the construction companies. Having a
positive and mature construction safety culture is becoming significantly important to facilitate
such type of improvement. “An anecdotal evidence suggested that in many construction accidents,

49 |Page



the safety management system broke down because of prevalent safety culture in which safety
management activities were carried out”. Chaudhry, (2007) So to make preventive measures, the

model of construction safety culture was developed which is shown as follows in Figure 2.11:
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Figure 2.11: Construction Safety Culture

He established that by adopting this model on construction site, construction accidents can
be reduced and the safety culture on site can be improved.

So we have the framework for construction safety on site, but we do not have the
framework of construction safety relevant to workers’ safety hazards at nighttime construction. So
this research can help to establish the framework for improving the workers’ safety and reducing
hazards on construction site at night.
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2.10 KEY PARAMETER FOR NIGHTTIME CONSTRUCTION

After conducting the literature review, finally 27 parameters were identified which
contribute in causing hazards on site for the workers at night. Table 2.9 shows the key parameters

of nighttime construction:

Table 2.9: Key parameter for night-time construction
Lack of training
Temperature variation
Communication gap
Insufficient lighting
Lack of Personal protective equipment
Lack of first aid measures
Lack of safety regulation
Unskilled labor
9. Less educated workers
10. Lack of technical guidance
11. Lack of strict operational procedure
12. No roads on construction site for material transportation
13. Lack of teamwork spirit
14. Excessive overtime work for labor
15. Marking
16. Visibility
17. Unavailability of authorized person in emergency
18. Poor performance of safety garments
19. Drug abusers
20. Lack of modern technology
21. Sites are not properly sloped to prevent collapse
22. Unavailability of safety net to prevent fall
23. Unavailability of safety switches to prevent electrocution
24. Ladders are not up to the standard

QINo B W

25. Lack of motivation
26. Signs are not mentioned on site
27. Disuse of safety garments
By using these parameters, the construction site safety framework for ensuring the safety

of workers at night will be developed.
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 INTRODUCTION

This following chapter describes the procedure of the research and puts into perspective
the method which is used to conduct the research associated to its objectives underlined in the
Chapter 1. Includes the details of data collection. The research design is explained first followed
by the background of data collection and the detailed research process as well as the research
method. A questionnaire technique was adopted and used for data collection. The questionnaire is
defined in this chapter. The research method explains the relevance of questionnaire, its
implementation towards the data collection and the sample size as well as the assessment

techniques used for data analysis.

3.2 RESEARCH DESIGN

The research focus is to identify the critical factors affecting workers’ safety issues during
nighttime construction activities in Pakistan. The research consists of four phases: preliminary
study, data collection, and data analysis and site safety framework development for nighttime
construction. The demonstration of theses phases are shown in Figure 3.1.

Preliminary step was the leading stage of the study. This stage was carried out to have the
essential knowledge about the topic done in this field. The previous literature relating to thesis
topic was searched and studied in detail from different journals and books. On the basis of this
study, the objectives of study were developed and finalized along with the development of the
preliminary questionnaire. It consists of two main portions: the first part is called as an observatory
part, which is used to check the level of awareness of construction industry relevant to nighttime
construction in Pakistan; the second portion deals with the main factors contributing to worker

safety hazards at night.
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Figure 3.1: Research Methodology
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The questionnaire needed some level of agreement from the respondents and it is important
to be in ordinal scale range from 1 to 5. Respondents were required to give the score according to
their understanding. Questionnaire based on Likert scale of the ordinal measure of agreement
towards each statement as in Figure 3.2. The respondents were required to give scoring to these
factors as per their importance on Likert scale (1-5) with 1 representing the strongly disagree or
seldom and 5 representing the strongly agree or always. The first portion of questionnaire termed
as observatory part, is further divided into different aspects such as the benefit of nighttime
construction, availability of safety equipment, availability of management support at night and
main reasons of accident at night. This portion helps in checking the level of awareness of
construction industry for nighttime construction.

The second portion of the questionnaire deals with the two main aspects. First factor called
the critical factor causing the worker safety issues at nighttime construction operations. This
portion consists of 16 factors, which were extracted from the past literature review (El-Rayes, et
al. (2003); Shane, Kandil, et al. (2012); Rebholz., Al-Kaisy, et al. (2004); Back, W. and L. Bell
(2004) etc.). The second factors are the main person responsible in implementing the safety
practices at night. This aspect is further divided into 11 factors.

Ordinal scale S to 1 in descending order
5 £ 3 2 1

Decreasing degree of agreement

y

Figure3.2: Likert Scale for Five Ordinal Measurements

Each of the 5 ordinal scales represents the following ratings
Ordinal scale Level of agreement
5 Strongly agree or Always

Agree or Mostly

3 Neutral
2 disagree or Frequently
1 Strongly disagree or Seldom

In the data collection phase, first the pilot survey for nighttime construction safety was
conducted by face to face meetings or through email sent to above mentioned company’s top

management representatives. Initially the pilot survey was conducted to evaluate the implications
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of questionnaire on project sites. After finalizing the questionnaire, a full nighttime construction
safety survey was carried out. A questionnaire was distributed by face to face meetings or through
email to the company’s top management representatives on the project sites, i.e. Construction
Engineers, Project Directors, Site Supervisors, Project Managers, Safety Officers, Safety
Managers, and Site Engineers etc.

In the data analysis phase, the obtained data was entered into the statistical analysis
software (Minitab), Excel and then analyzed. Quantitative method is adopted for the analysis of
nighttime construction safety survey. To do this, literature is reviewed for the statistical tools, and
elaborated as to how the results obtained from Minitab are interpreted. Based on the obtained
results of data analysis, the conclusions and recommendations are made.

In the last phase, efforts are made to develop a safety framework for nighttime construction
for implementing and executing safety practices on construction sites. To obtain the required
objective, literature review was carried out on existing safety frameworks. Which were adopted
by the developed or developing countries. So based on the literature review and the results,
acquired from above phases, the nighttime construction site safety framework is proposed for the
implementation and execution of safety practices on construction sites by the local construction

companies.

3.3 Sample Selection

The purpose of statistics is to have summary measure about some characteristics of the
population through sampling. “In all cases, a sample has to be drawn from its population. The term
‘sample’ means a specimen or part of whole (population) which is drawn to show what the rest is
like “Tambouris, et al, (2007).

The sample of this research is based on the population of construction enterprises in
Pakistan. Hence, According to PEC statistical data, the number of construction establishments
registered with PEC until January 2013 reached 30,000 but not all of them are working on
construction projects. It’s a large population and the selected sample represents several
construction professionals from clients/owner, consultants and contractors with a different
categories and backgrounds.

The questionnaire was distributed to 150 randomly selected potential respondents. Main
focus of the survey was on buildings, infrastructure and roads, and bridges/flyovers projects.
Respondents bring higher levels of qualification and engineering experience.
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3.4

Sample Size

Factors that should be taken into consideration for determining a suitable sample size are:
Population size

Sampling error

Confidence level

Equation (3-1) provides formula to calculate the sample sizes (Dillman, 2000):

Ns= [(Np)(P)(1-P)] / [(Np-1)B/C)*+(P)(L-P)]..ccevveen.... (3-1)

Where;

Ns: sample size for the desired level of precision

Np: population size i.e. 30,000

P: proportion of the population that is expected to choose one of the responses
Categories (yes/no); P = 0.5

B: acceptable sampling error; (+10% or £0.10)

C: Z statistic associated with the confidence level

(1.96 corresponds to 95% confidence level)

Ns = {(30,000) (0.5) (1-0.5)}/ {(30,000-1) (0.10/1.96) + (0.5) (1-0.5)}
Ns= 95.736

The sample sizes which were acceptable for various populations with different sampling
errors for 95% confidence level are given in Table 3.1. These sample sizes can also be

calculated by using the formula given in equation (3-1).
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Completad sample sizes needed for various population sizes and characteristics at
three levels of precision.
Sample size for the 95% confidence level
+10% +5% +3%
Sampling Error Sampling Error Sampling Error
Population 50/50 80/20 50/50 B0/20 50/50 80720
Size split split split split split split
100 49 38 80 71 g2 a7
200 65 47 132 111 169 155
400 78 53 196 153 281 253
600 83 56 234 175 384 320
800 a6 57 260 188 458 369
1,000 a8 58 278 198 517 4086
2,000 a2 60 az22 218 606 509
4,000 94 61 351 232 843 584
6,000 a5 61 361 236 a06 613
8,000 85 61 367 238 8942 629
10,000 a5 61 370 240 965 640
20,000 96 61 a7y 243 1,013 661
40,000 96 61 381 244 1,040 672
100.000 a5 61 383 245 1,056 679
1,000,000 a6 61 384 246 1,066 683
1.000,000,000 a8 61 384 246 1,067 683
Table 3.1: True sample size Source: (Dillman, 2000)

Sample size can also be determined by using equation (3-2) (Shash, A. A. and N.
H. Abdul-Hadi (1993)):

n=mn/ Q+n/N).ooiiiiiii. (3-2)
Where;
n: sample size from finite population
N: total population
n': sample size from infinite population, which can be calculated asn'=S2/V 2
S2: standard error variance of population elements = P (1-P); maximum at P=0.5

V: standard error of sample population = 0.05 for confidence level 95%
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3.5

n’=0.25/0.05%

n’= 100

n’= 100(1+100/30000)

n’=99.66

“There were 104 valid replies out of 150 showing an overall response rate of 70%.
In the construction enterprises, a good response rate is around 30%” Black et al., (2000).
Hence, the response rate for this research is adequate. The sample size is 104 for this
survey, however to determine whether or not the following sample size is truly represents
the population, table 3.1 is used which exhibits sample sizes required for various population
sizes and characteristics at three level of precision.

Until January 2013, more than 30,000 construction establishments have been
registered with PEC. The following number can be used as the population size. The
confidence level is selected as 95%. It is also assumed that the answers will be
homogeneous and will set the p value to 0.5 (means that probability of occurrence is 50%).
Using a fifty-fifty split maximizes the question variance, which needs the largest possible
sample to control for the differences among the response options. Hence, by applying these
values in equations (3-1) and (3-2), the sample size comes out to be 96 or 100 for a
sampling error of +£10%. Hence, a sample comprising of 104 respondents is quite reliable

for further analysis.

RESEARCH METHOD

The analysis of nighttime construction safety survey was conducted by using statistical

software, Minitab and Excel. By analyzing the current practices of construction worker at night.

The nighttime construction Safety survey was developed and hard copies were distributed for

response. The collected data obtained from the valid responses were entered in Minitab and Excel

for analysis. Detailed analysis and results of nighttime construction safety survey are reported in

the chapter four.
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3.5.1 Data Collection

The following section defines the background of the data collection and provides an
outlook view of the research plan that was executed. Data for this research was obtained from the
construction sites and companies of Rawalpindi, Islamabad, Karachi, Lahore, Muzafrabad, and
Peshawar.

Questionnaire was developed after a widespread literature review. The pilot survey was
done at the initial stage of the data collection phase. The individuals who participated in the pilot
study involved the following site management personnel on four multistory projects in Islamabad:
construction manager, planning engineer, project managers and site engineers. Following four

projects were selected for pilot testing of questionnaire:
Construction of School of Sociology, Islamabad.
Construction of new SMME building, Islamabad.

Squash court building Construction, Islamabad.

A w0 poE

Construction of Residential unit, Islamabad

Safety issues associated to the construction projects were discussed with the safety
managers or Construction Manager and questionnaire was revised according to the nighttime
construction safety practices which were witnessed at the sites. Information of the visited
construction sites for nighttime construction safety survey are incorporated in “Appendix I\V”.

After pilot testing some modifications are made in the questionnaire, the questionnaire
(“see Appendix II”’) in English was provided to the construction managers, planning engineers,
project managers, site engineers and safety managers on a construction project sites by face to face
meetings after telephonic coordination. Another questionnaire was made in Urdu for the collection
of data from the workers relating nighttime construction safety practices. Some questionnaires
were distributed via email for different construction professional working on different project sites
like Peshawar, Karachi and Lahore, etc. to Construction Managers, Planning Engineers, Site
Engineers, Project Managers, Safety Managers and Safety Officers for their response.

3.5.2 Full Scale Survey

Bell (2005) argued that delivering questionnaires to respondents by hand have distinct
advantages: respondents can get a better understanding of the research purpose, questionnaires can
be filled through face to face communication, any difficulty in the questionnaires can be sorted out

easily and high response rate can be obtained. Therefore, projects sites in Islamabad-Rawalpindi
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regions were visited and questionnaires were personally delivered to the client, consultant and

contractor’s representatives and some questionnaires were delivered.

The location of various projects from where response was obtained is shown in the Figure 3.3.

MUZAFFARABAD

PAKISTAN

PESHAWAR

~

[ ISLAMABAD

Figure 3.3: Research survey Location Map

3.5.3 Nighttime Construction Safety Survey

To meet the research requirements for the nighttime construction safety survey, extensive
literature review was carried out and nighttime construction safety practices of construction
companies were studied. The planning for research methodology was setting objectives, designing,
reviewing, discussing and finalizing the questionnaire with the construction safety professionals
from the construction sites. The questionnaire was filled by a Client, Consultant and Contractor.
Obtained data was entered in Excel & Minitab during the analysis.

Nighttime construction safety questionnaire was developed and used to survey the
particular construction project sites. Information and data relating to nighttime construction safety
was obtained from this survey. Questionnaire was adopted which consists of two part. The first
part called as observatory part. This part consist of four Main aspects divide into further factors.
The second part of the questionnaire called the main survey part. It consist of two Main aspects.
The fifth aspect were further divide into 27 factors of site safety at night. And aspect six were
further divided into 14 factors. After pilot testing the questionnaire, some amendments are made
in the main part of the questionnaire. The questionnaire after the amendments consists of 16 main

factors for aspect five and 11 factors for aspect six.

60| Page



A covering letter (“see Appendix I”) was developed and presented to the construction
professional along with the questionnaire to the respondents providing feedback. The Likert scale
technique was adopted. The respondents are required to give the answer of the question according
to their importance.

Responses from different Client and Consultant with fifteen construction sites were
selected for survey. Data collection for this survey was planned to be carried out over a period of

eight weeks. The (appendix IV) show the list of surveyed construction project sites.

3.5.4 Construction Site Safety Framework Development

In this phase the mainly focus was on the construction site safety framework developed by
the previous research studies in the developing countries like Malaysia, Singapore, and Thailand
etc. and effectively implemented and executed on construction sites in these countries. Afterwards
an extensive literature review and according to the outcomes of nighttime construction safety
survey, the framework for implementing and executing safety practices on construction sites is

proposed in Chapter 4.
3.6 DATA ANALYSIS

Once the responses were collected back, they were compiled and analyzed in the data
analysis phase. Excel and Minitab are used as a main data compilation and analysis tools in this
research study. Data of the above responses was entered into the excel sheet and compiled
accordingly so as to make it ready for required analysis.

“The Relative Importance Index (RII) is generally used in a number of studies to find the
significance of factors. The RIl is a commonly used method in construction to obtain priority
ranking of attributes, and it is particularly useful where a structured questionnaire is used to solicit

measurements that are subjective in nature” Holt, (1997).
“Cheung et al., (2010) used the following formula to calculate RII”.

_ Xiz1Ra;
Rlla = T e (3.3)

In Equation 3.3, “(RIla) is the relative importance index of attribute (a), (Rai) is rating
score against attribute (a) from respondent (i), (M) is the maximum score obtainable and (n) is the

number of responses”.
“Another formula has been used by Chinyio et al. (2010) to calculate RII which is as under
in Equation 3.4
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RIT= (25) .. (3.4)

“Where (RII) is the relative importance index, (W) is the respondent’s score, (A) is the
maximum score obtainable and (N) is the number of responses”.
“Similar type of formula has also been used by Kumaraswami and Chan (2010) in their

study to calculate RII” in equation 3.5:
RII= 22 el (3.5)

“Where (RII) is the relative importance index, (w) is the respondent’s score, (A) is the
maximum score obtainable and (N) is the number of responses”. Hence, in this research, the
percentage scoring criteria is used to find the significance of each factors affecting the worker
safety issues in nighttime construction. It is found just by multiplying the RII with “100”. The one
factors with more percentage score shows the more significant and lesser percentage score
demonstrating the lower significance. The following formula is to calculate the percentage score:

TwW
== X 100 .......... (3.6)

% Age Score =

In Equation 3.6 “the (W) is the score obtained from each respondent, (A) is the maximum
score which is 5 in this case and (N) is the total number of respondents for this survey”. Using the
above mentioned formula, the significance of all the factors affecting the worker safety issues in
nighttime construction are found and summarized.

Once the analysis is done, the necessary graphs were plotted by using the Excel. To show

the effective representation of the findings.
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CHAPTER 4
DATA ANALYSIS AND RESULTS

4.1 INTRODUCTION

In this chapter, detailed analysis of the collected data is presented. For this purpose, Excel
& Minitab, was used. In this research, the Client, Consultant, Contractor and Worker, all the four
key stake holders who can play an active role in the execution and implementation of safety
practices on site gave their perceptions about the critical factors that contribute to create the
hazards for the workers in night time construction. Relative Importance Index (RIl) method was
used for ranking the significance of factors of night time construction safety. The percentage
agreement between the four stakeholders was also checked to determine the level of agreement

between the parties.
4.2 NIGHTTIME CONSTRUCTION SAFETY SURVEY RESULTS

The nighttime construction safety survey was conducted in fifteen construction sites in the
different cities of Pakistan. The survey from Client and Consultant was also carried out to obtain
their response. The response rate was good (70%) with 104 valid responses. Figure 4.1 demonstrate

the overall response rate pie chart for the survey:

= Valid Responses = Deleted Responses

Figure 4.1: Overall Responses Chart
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Figure 4.2 shows the respondent’s experience distribution chart. The graph shows that 27
% respondents have experience Less than 3 years, 34% Respondent have experience 4-10 Years,
17% Respondent have 11-20 Years’ experience and 22% Respondent have greater than 20 Years’

experience in the construction industry.

Respondant Experience

34%
I

Less than 3 4-10 Years 11-20 Years >20 Years
Years

= Respondant Experience

Figure 4.2: Respondent’s Experience Percentage Distribution Chart

Following Figure 4.3 shows the breakdown of respondents in terms of nature of their
employment organization i.e. Client, Consultant and Contractor. The worker in this chart has also
been taken as a separate category for obtaining a better result for nighttime construction safety.
Fig: 4.03, shows that 40% of the respondents were working with a contractor, 30% with client,

23% with consultant and 7% are the workers working on site.

Category of the Respondant

W Contractor M Consultant Client Workers

Figure 4.3: Category of the Respondents
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4.3

RESPONDENTS POSITION IN FIRM

Table 4.1 indicates the positions of respondents in their firms. It is evident from the table

that responses have been collected from people working on various, but important positions and

all of them, other than laboureres, are usually in responsible positions dealing with workers’ safety

measures during night time constructions.

Table 4.1: Respondents position in Firm or Organization

S Client | Consultant | Contractor | Frequency Percentage
Respondents position in f f lati
organization/Firm 0 © Cumulative
Respondents | Respondents
Project Manager/ Director 2 1 10 13 125 12.5
Deputy Project director/ 2 0 1
Assistant Director 3 2.9 154
Civil/ Principal/ Associate/ 9 5 6
Assistant Manager Civil 20 19.2 34.6
Engineer
Safety Engineer 2 4 7 13 12.5 47.1
Construction Manager/ 0 0 3 4 38 50.9
Coordination Engineer
Asswtant/Strycture Design 1 6 2 9 8.7 50.6
Engineer
Professor/Assistant 6 0 0 6 58 65.4
Professor/Lecturer
Planning Engineer/ 4 6 8
Qua_ntlty Surveyor/_Slte 18 173 827
Engineer & Supervisor/
Sub Eng.
Petro_leym/ Chgmlcal / 1 1 1 3 29 85.6
Drilling Engineer
Labour 0 0 8 8 7.7 93.3
Resident Engineer/ 4 2 1
Management Executive/ 7 6.7 100
General Manager
Total 104 100
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44 CODING THE ASPECTS & FACTORS

To conduct statistical analysis, different aspects which are further divided into the factors
are extracted from the past literature review. Therefore each aspects and factor is given a unique
coding. Which are shown in appendix 5.

45 SIGNIFICANCE OF FACTORS IN NIGHTTIME CONSTRUCTION

The six different aspects which were obtained from literature review and discussion with
the industry experts are incorporated in the questionnaire to find their effectiveness. Total six main
aspects which were further divided into factors are incorporated in the questionnaire for which the
respondents were required to give scoring on likert scale (1-5) (Please see Questionnaire on
Appendix I1). The data collected from the filled questionnaires for this portion was entered and
compiled in the excel sheet. Once the data was compiled, percentage scoring was calculated for
each of the factor which identifies its effectiveness.

The factor with greater percentage score represents the higher effectiveness and vice versa.
The percentage score is calculated using the following formula in Eq. 4.1 as already discussed in
the previous chapter:

% Age Score =i{—”§v

Where “W” is the score obtained from each respondent, “A” is the maximum score which
is “5” in this case and “N” is the total number of respondents 104 for this survey. The compiled
data of all the 104 questionnaires is shown in the Appendix 6 which represents the responses of all
the respondents, the total score obtained and the percentage score obtained by each of the factor
are shown. Once the percentage score was calculated, the significant factors for different factors

were identified.
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4.6 SIGNIFICANCE FACTORS FOR NIGHTTIME CONSTRUCTION

(OVERALL)

The relative importance index (RII) method was used to signify the factors for nighttime
construction operation. The obtained data and calculation is shown in Appendix 6. The results are

represented graphically in Fig. 4.4to 4.9.

4.6.1 Analysis of Questions Related to Benefits of Night Time Construction

Figure 4.4 shows that 80% of the respondents think that schedule compression in term of
first tracking projects is the most significant factors for nighttime construction. While 78.8%
respondents think that longer work periods in night are the important benefit for nighttime
construction. But the factor related to safety practices is one negatively affected. More than half
of the respondents (54.2%) believe that situation of safety practices deteriorates in night time

construction

Safety practices improves _ 45.8
Energy conservation |G 404
Easy availability of material [[NNEGNNN 529
Less air pollution | 5o.0
Qudlity of the project improves [[INNEGENENEEE 502
Productivity increases N 5 5
Reduction in delay and congestion || /¢

Longer work periods 78.8

Schedule compression 80.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

Figure 4.4: Benefit of Night time Construction
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4.6.2 Analysis of Questions Related to Safety Equipment

The responses of the stakeholders in connection with availability of safety equipment’s are
shown in Figure 4.5. A majority of respondents (63.7%) think that face shield is the equipment
mostly available on site, while, respirator is the equipment that is unavailable most of the times.
As the percentage showed in the graph it suggest that all the safety tools are not available mostly

on site.

Respirators I :: 3
High visibility knee/ ankle strips | 42.3

Hearing protection | 42.3

Protective clothing | 47.9

High visibility pants and shirts | 149.0

Safety goggles ] 51.2

High visibility hard hat ] 51.5

Safety harness/lanyard [ -2 1
Safety shoes ] 61.3

Face shield | 63.7

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Figure 4.5: Availability of safety equipment

4.6.3 Analysis of Questions Related to Management Support
Figure 4.6 shows that safety supervision is significantly available on site but the obtained
score shows that it’s available seldom on site. Hence tool box meeting doesn’t arrange on site.

Hence only 48.3% respondents think that safety manual and procedure were established on site.

Tool box meeting

N
=
o

Site safety orientation/program

Sofety manul and procedure estbished GG
Reguorly Sofety mesting . GG

Regularly Safety inspection 50.2

Availability of Safety supervision 53.3

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Figure 4.6: Availability of Management support
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4.6.4 Analysis of Questions Related to Reasons of Accidents at Night Time Construction
Figure 4.7 shows that 83.7% of the respondents point out that workers themselves are
responsible for accidents because they usually don’t wear the safety equipment’s by themselves,
perhaps, because of lack of awareness and lack of any training/education about safety practices.
83.1% of respondents are of the view that insufficient lighting is the big cause of accidents at night.
As pointed out by 82.3% of the respondents, fall from height comes out the third key reason for

accidents during night time construction.

Temperature variation at night

Poor performance of safety garment
Electrocution

Collapse of earth work

Struck by a machine

Hit by falling material

52.5

61.3

63.1

65.0

70.2

71.2

Fall from height 82.3
Insufficient Lighting 83.1
Worker not wearing safety garment 83.7

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

Figure 4.7: Main reason of Accident at night

4.6.5 Analysis of Questions Related to Critical Factors Causing Hazards at Night Time
Construction

Figure 4.8 shows that 87.5% of the respondents said that workers because of unsafe
behaviour don’t bother about the hazards which — are present on site. Whereas 86% said that less
visibility on night are the main factor which create hazards on site at night especially on road
construction projects. 84.2% respondent identified that insufficient lighting condition are also the

big cause of creating the hazards for workers on site. Whereas 59.6% of the respondent said that

temperature variation is the least factor which can cause hazards on site at night in Pakistan.

temperature variation 59.6
Lack of motivation — 67.3
Drug Abuse — 68.5
Absence of Authorized Person e —— Y P |
Lack of nighttime safety regulations t 6.2
Unavailability of first aid measure : — 7.1
Lack of technical guidance : ——— 78.3
Unavailability of safety nets T —  80.0

Lack of training - —— 8.8

Excessive overtime work - —— 81.2

Unavailability of PPE - ——— 819

Absence of warning signs
Unuse of safety equipments
InSufficient lighting

Less visibility

Unsafe behaviour of workers

82.9
83.5

84.2
86.0

87.5

0.0 100 20.0 300 40.0 50.0 600 70.0 80.0 90.0 100.0

Figure 4.8: Critical factors causing worker safety hazards at night
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4.6.6 Analysis of Questions Related to Persons Responsible for Implementing Safety
Practices

Figure 4.9 identifies the persons who are responsible for implementing safety practices on
site at night. Although each and every one responsible position holder in an organization has been
held responsible for ensuring implementation of safety practices. But the result shows that safety
supervisor, Health and safety consultant & project manager are the key persons responsible for
implementing the safety practices at night. While, the contract administrator comes out the least

responsible person.

Contract Administrator consultant | 1 65.6

Planning Consultant 1 67.1

Project Superintendent Contractor 1 75.6

Owner/client 1 79.6

Construction Manager consultant 1 81.7

Site inspector consultant 1 85.2

Construction Manager contractor 1 87.5

1 87.5
Project Manager contracior [ —————————— O 3 .3
Health and Safety Consultant [ ] 95.4
Safety Supervisor contractor | ———————— O 7 .5

Site Engineer contractor

0.0 20.0 40.0 60.0 80.0 100.0 120.0

Figure 4.9: Person responsible for implementing safety practices at night

4.7 RANKING OF THE FACTORS FOR EACH STAKEHOLDER

By using the previous method the RII’s corresponding to all the key stake holders, client,
consultant, contractor and workers for each factor of night time construction were computed.

Which are shown in Appendix 7.
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4.7.1 Analysis of Questions Related to Benefits of Night Time Construction for each

Stakeholder

By using previous relative importance index method the significant factors for all

stakeholder can be determine. Table 4.2 shows the significance of factors for different

stakeholders. The result suggest that schedule compression are the most important benefit of

nighttime construction for client & consultant, But for constructor and workers the longer period

for working at night are the most important benefit. Whereas, all stakeholder on the same point the

safety practices was the least factors that were improved at night.

Table 4.2: Benefit of nighttime construction

Safety practices improves NN 453.4

Energy conservation NN 53.5

Easy availability of material NN 56.1

Quality of the project improves NN 53.1

Less air pollution NN 67.1

Longer work periods NN 67.7

Reduction in delay and e — 60 0

congestion

Productivity increases

Schedule compression

0.0 20.0 40.0 60.0

Client

69.0

75.5

80.0

Safety practices improves G /3.3
Energy conservation NN 47.5

Quality of the project
improves

I 53.3

Easy availability of
material

Less air pollution NN 54.2

I 53.3

Productivity increases [N 53.3
Reduction in delay and  — 0 >

congestion
Longer work periods 74.2
Schedule compression 75.8

0.0 200 40.0 600 80.0

Consultant

Energy conservation I 45.7
Safety practices improves IS 47.6
Easy availability of material IIS—————— 5]1.0
Less air pollution I 54.3
Quality of the project improves IS 61.9

Productivity increases IS 63,1

Reduction in delay and.. G 30.0

Schedule compression 83.8
Longer work periods 86.7
0.0 20.0 40.0 60.0 80.0 100.0

Contractor

Safety practices improves I 31.4
Easy availability of material I——————— 43.6
Energy conservation NN 629

Quality of the project.. IIENEEEENEN— 63.6

Less air pollution IIEEEEEEEEEE 63.6

Productivity increases N 63.6
Schedule compression NG 857
Reduction in delay and..: 85.7

Longer work periods 97.1

0.0 20.0 40.0 60.0 80.0100.0120.0

Workers
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4.7.2 Analysis of Questions Related to Safety Equipment for each Stakeholder

Table 4.3 shows the result of the availability of the safety equipment on site at night. The

result suggest that for client face shield for wielding work was always available on site. Whereas,

for consultant and contractor said the safety shoes was mostly available on site. Thus, the worker

said that safety harness for working at height is usually available on site. But the percentage

suggest that these all equipment all not available always on site especially at night.

Table 4.3: Availability of safety equipment at night

Hearing protection |G 6.1

Respirator | 40.6
High visibility knee/ ankle strips | 40.6
Protective clothing | 413
Safety harness/lanyard | 45.2
High visibility pants and shirts | 47.1
Safety goggles | 50.3
safety shoes [N -:
High visibility hard hat | 56.8
Face shield | 61.9

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Client

High visibility knee/ ankle

strips | 43.3
Protective clothing | 44.2
Safety harness/lanyard | 45.8
Hearing protection | 45.8
Respirator | 46.7
High visibility pants and shirts | 46.7
High visibility hard hat | 49.2
Safety goggles _ 50.8
Face shield | 59.2
Safety shoes | 60.0

0.0 10.020.030.040.050.060.070.0

Consultant

Respiraror NN 3.1

High visibility knee/ ankle strips | 45.7
Hearing protection | 46.7
High visibility hard hat | 51.0
High visibility pants and shirts | 53.8
Protective clothing | 53.8
Safety goggles | 54.8
Safety harness/lanyard || NNENENGEGEGEGEGE -
Face shield | 67.1
Safety shoes | 68.6

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Contractor

Respirator [N 312
Hearing protection :| 31.4
Safety goggles :| 34.3
High visibili:%pl(snee/ ankle :l 371
High visibility hard hat T ] 40.0
High visibility pants and shirts T 0 0] 42.9

Protective clothing | 54.3
Face shield |GGG - -
Safety shoes | 65.7
Safety harness/lanyard | 71.4

0.0 200 40.0 60.0 80.0

Workers
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4.7.3 Analysis of Questions Related to Management Support for each Stakeholder

Table 4.4 shows the result of the analysis of the availability of the management support at

night. The result conclude that for client safety inspection of the site at night was done frequently.

Whereas, consultant & contractor on the same point that safety supervision is usually available on

site to implement the safety practices. The workers suggest that safety training is usually provided

to them on site at night before the start of the work. Hence the site safety orientation and the tool

box meeting was the least factors which provided by the companies on site. In this factors the

obtained percentage from all the perimeter showed that these management support was not

available on site in Pakistani construction industry.

Table 4.4: Availability of management support

Site safety orientation/program _ 43.2
Safety training to workers _ 49.7
Regularly Safety meeting _ 49.7
Tool box meeting _ 50.3
Safety manual and procedure
established _ 503

Availability Safety supervision 51.6

Regularly Safety inspection 53.5

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Client

Tool box meeting | 30

Safety manual and

procedure established _ 40.8

Site safety
orientation/program _ 41.7
Safety training to workers _ 41.7

Regularly Safety inspection _ 49.2

Regularly Safety meeting 49.2

Availability Safety
supervision 56.7

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Consultant

Tool box meeting _ 35.7
Site safety orientation/program _ 40.5
Safety training to workers _ 43.3
Regularly Safety inspection _ 50.0
Regularly Safety meeting _ 50.0

Safety manual and procedure 19
established 51

Availability Safety supervision 53.8

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Contractor

Tool box meeting _ 20.0
Site safety
orientation/program _ 31.4
Regularly Safety inspection _ 40.0
Regularly Safety meeting _ 40.0

Safety manual and procedure _
established 42.9

Availability Safety
supervision 45.7

Safety training to workers 48.6

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Worker
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4.7.4 Analysis of Questions Related to Reasons of Accidents at Night Time Construction

for each Stakeholder

Table 4.5 shows the main reason of accident at night. The result concluded that fall from

height, unsafe workers behavior & insufficient lighting are the key factors which cause the accident

at night. Whereas, the temperature variation in Pakistan was not the major factors that cause an

accident at night.

Table 4.5: Main reason of accident

Temperature variation

Poor performance of safety
garment

Collapse of earth work
Electrocution

Hit by falling material

Worker not wearing safety
garment

50.3

T 72 .3

| /4.2

I V7.4

| 1.3

T 32.6

Struck by a machine EEEEEEEEEE—————— 33 .9

Insufficient Lighting

86.5

Fall from height IEEEE———EE—————— 33

40.0 60.0 80.0 100.0

Temperature variation

Poor performance of safety
garment

Struck by a machine
Electrocution
Collapse of earth work

Hit by falling material

52.5

s 533

I | 58.3

I  59.2

. 633

I 5.0

Fall from height EEEET—TE——  7G.7

Worker not wearing safety
garment

80.8

Insufficient Lighting I ————— 333

20.0 40.0 60.0 80.0 100.0

Consultant

Temperature variation

Poor performance of safety
garment

Electrocution
Collapse of earth work
Struck by a machine

Hit by falling material

56.7

I 59.0

. 60.5

. 61.0

I 65,2

T 7.1

Fall from height I 7S.6

Insufficient Lighting

81.0

Worker ot W earing SOy — 867

garment

40.0 60.0 80.0 100.0

Contractor

Electrocution
Temperature variation

Struck by a machine

Poor performance of safety
garment

Collapse of earth work

Hit by falling material

28.6

. 37.1

[ 457

I 54.3

Worker not wearing safety EE—— 50,0

garment

Insufficient Lighting

80.0

Fall from height HEEE—————— 7.1

0.0 20.0 40.0 60.0 80.0 100.0120.0

Worker
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4.7.5 Analysis of Questions Related to Critical Factors Causing Hazards at Night Time

Construction for each Stakeholder

Table 4.6 suggest that less visibility, insufficient lighting, unsafe worker behavior,

unavailability of safety nets and excessive overtime are the critical factors which cause the hazards

for workers at nighttime construction operation. Whereas, client, contractor & workers on the same

point that temperature variation was not contributing in creating the hazards for workers on site.

Hence, for consulting the drug abuse is the least factor which cause hazards at night.

Table 4.6: Critical factors causing workers safety issues at night

Temperature variation I 61.3
Lack of motivation IS 66.5
Drug Abuse  [EEEGEEEEE———— 70.3
Lack of training S 77.4
Excessive overtime work NS 77.4
Unavailability of first uid.._ 77.4
Unavailability of safety net S 78.1
Unavadilability of a Authorized.. S 78.1
Lack of nighttime safety.. SIS 78.1
Lack of technical guidance I 78.7
Unavadilability of PPE s 78.7
Absence of warning signs NS 30.0
Unsafe behavior of workers IS 81.9
Unuse of safety equipments IEEG_—_—_—_—__GGaaaaaa—_—_ s .3
Insufficient lighting 1 85.8
Less visibility G S6.5

0.0 20.0 400 60.0 80.0 100.0

Client

Drug Abuse TS 56.7
Temperature variation S 56.7
Unavailability of a.. e 70.8
Lack of motivation IS 71.7
Lack of nighttime safety.. S 77.5
Unavailability of first aid.. S 78.3
Lack of technical guidance I 79.2
Unavadilability of safety net S 80.0
Insufficient lighting NS 30.8
Unuse of safety equipments . 81.7
Absence of warning signs S 31.7
Lack of training S 85.0
Less visibility I 35.0
Unavailability of PPE I 6.7

Unsafe behavior of workers | 89.2

Excessive overtime work GGG 90.0
0.0 20.0 40.0 60.0 80.0 100.0

Consultant

Temperature variation s 63.8
Lack of motivation IS 66.2
Unavailability of a Authorized.. S 68.6
Lack of nighttime safety.. S 73.3
Drug Abuse IS 74.3
Unavailability of first aid.. S 75.2
Lack of technical guidance IS 76.7
Unavadilability of safety net I 79.5
Excessive overtime work NS 79.5
Lack of training S 30.0
Unavailability of PPE e 81.4
Unuse of safety equipments e 34.3
Absence of warning signs S 84.8
Insufficient lighting GG 3.8
Less visibility . 87.1

Unsafe behavior of workers IEEEEG————— O 1.0

Contractor

Temperature variation s 37.1
Lack of motivation IS 62.9
Drug Abuse NS 65.7
Unavadilability of a.. s 71.4
Unuse of safety equipments IS 74.3
Excessive overtime work I 77.1
Lack of nighttime safety.. S 77.1
Less visibility IS 30.0
Lack of technical guidance S 32.9
Unavailability of first aid.. S 82.9
Unavailability of PPE s 32.9
Lack of training S 85.7
Unsafe behavior of workers e s5.7
Insufficient lighting GGG 357

Absence of warning signs | 88.6

Unavailability of safety net IEEE—————— 0./
0.0 20.0 40.0 60.0 80.0 100.0

Worker
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4.7.6 Analysis of Questions Related to Persons Responsible for Implementing Safety

Practices

Table 4.7 shows the result of the person who are responsible for implementing the safety

practices at site on night. The result depict that safety supervisor, health and safety consultant and

project manager are the most significant person who are responsible for nighttime construction on

site. Whereas, contract administrator, planning consultant and project superintendent are the least

responsible person for nighttime construction operation.

Contract Administrator consultant
Planning Consultant

Project Superintendent Contractor
Site inspector consultant
Owner/client

Construction Manager consultant
Site Engineer contractor
Construction Manager contractor

Project Manager contractor

Health and Safety Consultant

Safety Supervisor contractor

Table 4.7: Person responsible for implementing the safety practices

0.0 20.0 40.0 60.0 80.0 100.0120.0

Client

Contract Administrator consultant S ———— (3. |

Planning Consultant

Project Superintendent Contractor
Owner/client

Construction Manager consultant
Construction Manager contractor

Site Engineer contractor
Site inspector consultant
Project Manager contractor
Safety Supervisor contractor I —— 05 )

Health and Safety Consultant

70.0
75.2

85.2

85.2
87.6
88.1
89.0

93.3

96.7

0.0 20.0 40.0 60.0 80.0 100.0120.0

Contractor

Planning Consultant

Contract Administrator...

Owner/client

Construction Manager...

Project Superintendent...

Site inspector consultant

Site Engineer contractor

Construction Manager...

Health and Safety Consultant
Project Manager contractor

Safety Supervisor contractor

I 5.7
63.3
67.5
77.5
792
85.0
87.5
88.3
92.5
I O5.0

98.3

0.0 20.0 40.0 60.0 80.0 100.0120.0

Consultant

Contract Administrator..
Project Superintendent...

Planning Consultant

Construction Manager...
Construction Manager...

Owner/client

Project Manager contractor
Site inspector consultant
Site Engineer contractor
Safety Supervisor contractor
Health and Safety Consultant

. I 51 4

54.3
57.1
74.3
82.9
85.7
88.6
94.3
100.0

L e[eN0]

100.0

0.0 20.0 40.0 60.0 80.0 100.0120.0

Worker
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4.8 RANK AGREEMENT FACTORS & PERCENTAGE AGREEMENT

Rank Agreement Factors (RAF) & Percentage agreement (PA) were next calculated with
the help of the formula and method described by Okpala and Aniekwu (1988) to calculate the level
of agreement among different stakeholder who are involve in implementation of safety practices
on site at night such as, client, consultant, contractors and workers. The RAF value 0 indicates
perfect agreement while a higher value indicates disagreement. The percentage disagreement and
percentage agreement are also calculated through formulae. Formulas related to these calculations

are as under:

Absolute Difference = Di = | Ri1-Ri2| .....cooiiiiiiiiiiiiieie . (4.2)
Where,
Ril is the ranking of First Group;
Ri2 is the ranking of Second Group.

Maximum Absolute Difference = Dmax = | Rj1-Rj2|.........cccccevrrecvevenenn. (4.3)
Where,
Rj1 is the ranking;
Rj2 is the ranking with absolute maximum difference.

Rank Agreement Factor =RAF=)D/N ..........ccoiiiiiiini i (4.4)
Where,
D is the absolute difference;

N is the number of Categories.

Percentage Disagreement=  PD = RAF  or Di/N......c.covnee. (4.5)
RAFmMax Dmax/N
Percentage Agreement = PA=100% -PD.............ccoviiiiviiiiiieieneneseseeeenen (4.6)

These above formulae were used to establish the percentage agreement between all the four
key stake holders, who are involve in project and have major responsibility for the implementation
and execution of safety practices on site i.e., client, consultant, contractor and workers. While
ranking of Significance factors at night outlined using RII.

The results of percentage agreement between different key stakeholders are shown below:
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4.8.1 Percentage Agreement (Pa) Between Client & Consultant

The percentage agreement between client and consultant are shown in appendix 8. The
result shows that 84% of the respondent have a same opinion relating the benefit of night time
construction operation. 75% people are agreed on the point of Unavailability of safety equipment
at night. 73% of the people have agreement on the different perimeter on the availability of
management support at night. 74% respondent are agreed on the issue of main cause of accident
at night. That 96% of the respondent are agreed on the critical factor which are causing the hazard
on site at night. 95% of the people are agreed on the person which are responsible of implementing
safety on site at night.

While the percentage agreement between other stakeholder such as (Client & Contractor,
Client & Worker, Consultant & Contractor, Consultant & Worker, Contractor & Worker) are
calculated in the same way as previous. The overall result of percentage agreement between parties

are showed in table 4.8.

4.8.2 Percentage Agreement (Pa) of All Stakeholder

By using previous method percentage agreement between the other parties such as client
& contractor, client & worker, consultant & contractor, consultant & worker and contractor &
worker are also calculated in the same way. Which is shown in Table 4.8.

Table 4.8: Percentage Agreement (PA) between Key Stake Holders
Parties Type of Result Benefit of Availability of Availability of Main reason Critical factors Person
nighttime safety management of accident causing worker responsible
construction equipment support at at night safety issues at for
night night implementi
ng safety
practices at
night

- Agreement

- Agreement 74% 76% 64% 75% 88% 96%
- Agreement 74% 80% 68% 72% 91% 96%
- Agreement 82% 77% 67% 83% 87% 95%
- Agreement 80% 75% 69% 71% 90% 95%
- Agreement 77% 84% 68% 75% 91% 96%
'Average | Agreement 79% 78% 68% 75% 90% 95%
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The average percentage agreement in all the main aspects of night-time construction are also

shown by using Figure 4.10.

Average Agreement

Person responsible for implementing safety practices at night [ GGG 05%

Crtical factors causing worker safety issues at night | © 0>

Main reason of accident at night 75%

Availability of management support at night

Avalaibility of safety equipment 78%

Benefit of nighttime construction 79%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 4.10: Average Percentage agreement on all the main factors between key stakeholders

After obtaining the Percentage Agreement (PA) between all the key stake holders. It was
observed that the highest percentage agreement was on factor 6. Which is the person who are
responsible for implementing the safety practices on site at night. 95% of the respondents among
the different category have average agreement on that factor. Whereas, the least average
percentage agreement was found on the availability of management support. Just 68% of the
respondents among the different category having an agreement on that factor.

49 FRAMEWORK FOR NIGHTTIME CONSTRUCTION SAFETY

After finding the critical factors which cause the hazards for the workers at nighttime
construction. | developed the site safety framework for night time construction operation. By
adopting this framework the construction hazards on site can be reduced at night. Therefore, the
workers can work safely on site at night. Hence, this framework can also help to achieve the zero
accident phenomena on site. (Zero accident is the phenomena at which the company considers that
there will be no accident on site). This framework is depend on the critical factors which I gathered
after analysis. This framework was develop by using the suggestions which the construction
professional give for nighttime construction operation. So this framework help to overcome the
majority of the critical factors causing worker safety issues at night. The framework for

implementing safety practices at night are shown in Figure 4.11.
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Figure 4.11: Construction Site Safety Framework for Night
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4.9.1 Worker Education

The most important factor for the implementation of safety practices on site is worker’s
education. It’s very important to educate the worker about the safety practices by providing him a
safety training. The important topics for safety or orientation training are:

e Introduction of key personnel

e Information about company policies

e Information about general and specific safety policies for the project
e Overall scope of project

e Project schedule

e Project layout

e Accident prevention and emergency response
e Personal protective equipment

e Safety practices

e Equipment and machinery

e Chemical and hazardous material safety

e Notification of the dangerous area on the work site

But the other aspect which is very important for the implementation of safety practices is
to provide awareness to the workers. So that they will know that what can happen if they’ll not use
these equipment for their own safety. And also give him awareness that the use of these tools can’t
effect their productivity. Partners, H. (April 2013)) “Although there are some comments that
productivity can be at the expense of workers' health and safety, research findings generally
support that health and safety measures have a positive impact not only on safety and health
performance but also on company productivity”.

After considering both the things it’s very important to enforce these things on the
construction site. It can be enforce by providing the worker some incentives. So that they will be

happy to use these equipment’s. It can also be enforced by fining them on breaking the rules.
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4.9.2 Testing
The second factor is testing the requirements which are important for nighttime
construction such as
2 Visibility
<2 Lighting
< Drug abuser

Visibility:

The test for the minimum visibility during nighttime construction should be done before
the start of the work. According to OSHA visibility requirement the night-time warning clothes
must be visible at least from 1,000 feet, especially on road construction Projects.

OSHA regulations require workers to wear Class Two or Three ANSI/ISEA 107-2004

personal protective safety apparel. The Figure 4.12 shows the descriptions of safety vest for

nighttime construction.

Conspicuity Use Description
Class
o Warker can give full and undivided attention to
approaching traffic.
1 o  Ample separation between warker and vehicular traffic.
o Background iz nottoo complex.
o  ‘Yehiclefeguipment speeds do not exceed 25 mph.
o (Greatervisibility is desired during inclement weather.
o Complex backgrounds are present.
o Employees perform tasks that divert attention away from
2 approaching wvehicles.
o Yehiclelequipment speeds exceed 25 mph, but less than
a0 mph.
o Wark activities take place in or near vehicle traffic space.
o  Yehiclefeguipment speeds exceed 50 mph.
o Warker and vehicle operator have high task loads.
o Wearer must be conspicuous through the full range of
3 hody motions at a minimum of a Ya mile {390 m) and must
he identifiable as a persan.
Figure 4.12: Safety apparel Source: Council, C. S. (2008)
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Lighting:

The test for the minimum requirement of lux during construction activities at nighttime

should be conducted before the start of the work. The following Table 4.9 are HSE document

for the minimum requirement of lux during nighttime construction activities are:

Table 4.9: HSE document HSG38 (Lighting at Work)

ol etail.

electronic  com ponents
and texdile production.

Actir Ry Work Location Average (fux) | VMErimoem {ferx )
e guire mont roguirament
F ublic place, | Lorry  patk, corridors, 20 5
machines and | circulation routes.
vehicles.
F ublic place, | Excavation, a0 20
machines and vehicles | Construction zite
in  the hazardous | clearance and zoil work,
areas; rough work not | loading  bavs, bottling
requiring any | and canning plants.
perception of detail .
Work which requiring | Kitchens, factories 100 S0
limited perception of | assembling large
o etail. components and
potteries.
Work swhich requiring | Offices, shest metal 200 100
work and book binding.
perception of detail .
Work which reguiring | Drawing offices, 200 200
perception  of  fine | factores aszembling

Drug abuser testing:

Testing for drug abuser should be done before the start of the work. So that it can minimize

the chance of accident at night.

S Prescreening:

This type of testing is done when the worker is being employed by the employer before the

start of the work.

< Random testing:

The random testing is done for all the workers or the selected worker working on site at

night to ensure that he is not involved in taking drugs.
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< Post-accident drug testing:

Test the worker that was injured and any other workers who may have been in a position

to contribute to the accident.

<> Reasonable cause drug testing:

This cause of testing is based on worker’s behaviour and physical health.

< Blanket or periodic testing:

Every worker working on site being test periodically.
So conducting these type of test before the start of the work help to ensure that the safety

requirement should be imposed on site especially on nighttime operation.

4.9.3 Management Responsibility

The first and foremost responsibility of management is the selection and recruitment of
skillful and technically qualified person for the position of safety officer, construction manager
etc. these technical persons can inspect the site according to the construction safety requirements.
So this practice will help to reduce on site construction accident.

The second responsibility is to ensure that safety regulations have been develop for night
and all required tools & equipment’s are available for the safety of the workers during night time
construction such as:

X2 Warning signs
X2 PPE(Personal Protective Equipment)

» Nighttime Safety regulation

-,

< First aid measure

X/

X2 Proper shuttering with guardrails
X Excavation closed

X Safety nets etc.
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4.9.4 Safety Officer or Construction Manager

The job requirement of safety officer or construction manager is to ensure that all the
measure which are necessary for implementing the safety practices on site are available practically.
And the safety equipment should be in good quality.

The other requirement which is important for the safety of the workers on site is to enforce
all the workers on site to use these safety tools. So that the accident on the site can be prevented.

These things can be enforce by providing the workers some incentives or applying fines.

4.9.5 Extended Safety Responsibility
If an accident happens on site it is the responsibility of safety officer to ensure that proper
investigation is done to determine the main reason of accident, and identify the way that it can be
prevented in future. The accident investigation should include near misses, non-injury accident
like damage to equipment or machinery. The accident investigation process involves the following
steps:
e Report the occurrence of the accident to a designated person within the firm or
organization.
e Provide the first aid training to injured person and prevent further injuries and damages.
e Investigate the accident.
e Identify the causes of an accident.
e Report the finding to the management.
e Develop a plan for corrective action.
e Implement the plan.
e Evaluate the effectiveness of the corrective action on site.

e Make changes for continuous improvement in plan.

The emergency response procedure should also be established on site. So that in case of
emergency the proper treatment should be given to the workers on site. The emergency response
procedure should be taught to the workers. So that they will know that what should be done in case
of emergency. The emergency response procedure should be established for:

= Confined places
= Fire hazards
= Handling of hazardous material
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= Excavation purpose

= Mean of egress etc.

The aims of safety inspections on site are:

* To identify the hazards and risk associated with environment, equipment, machinery, processes

etc. which may have arisen since the previous inspection.
* To provide a measure of the effectiveness of safety management within the Institute.
* To provide a measure of how the Institute is performing in relation to its annual safety objectives.

The other responsibility of the safety officer on site is to ensure that overtime work is not
allowed to workers during nighttime. So the workers fatigue relating the construction work can be
reduce and therefore decrease the chance of accident on site. It has been observed that workers
who are engaged with overtime schedules face 61% higher injury hazard rate compared to those

workers who do not work overtime Dembe; Erickson, et al., (2005).
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 INTRODUCTION

In this Chapter, conclusions and recommendations are presented. The conclusions have
been made on the basis of results obtained in Chapter 4. The analysis was done for identifying the
critical factors affecting worker safety issues on nighttime construction in construction industry of

Pakistan.
5.2 REVIEW OF OBJECTIVES

The research objectives are as follows:-

1. To synthesize the state of art practices in night-time construction.

2. To evaluate the current night-time construction practices in Pakistan.

3. To identify the major issues for night-time construction projects in Pakistan.
4. To develop the site safety framework for night-time construction projects.

The first objective was achieved by analyzing the previous studies which have been
conducted on nighttime construction operation in different countries. The details of night time

construction practices in those countries have been described in chapter 02 (section 2.8, 2.9).

The second objective was achieved by visiting the various sites in Rawalpindi and
Islamabad. Where construction work was being carried out during night. After evaluating the
current practices some of the key issues face by workers during night have been identified.
Extensive literature review were also carried out to identify other issue which were contributing
in creating the hazards at night. So these identified issues (See chapter 2, section 2.10, for further
details), were used as benchmark and night time construction practices in Pakistan have been

evaluated against the benchmark.
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The study focuses on the following six key aspects of night time construction

1. Benefit of nighttime construction

2. Availability of safety equipment at night

3. Availability of management support at night.

4. Main reasons of accident at night.

5. Critical factors affecting worker safety at night

6. Main person responsible for implementing the safety practices at night.

A number of factors associated with each of the above mentioned key aspects were

identified through literature review and questions related to each aspects were asked to the

respondents. To achieve the third objective the analysis were made on the obtained data to

determine the overall ranking of the factors for all the stakeholders. The overall ranking of factors

for different aspects for all the stakeholder are shown Table 5.1.

Table 5.1: Significant factors for nighttime construction

Safety practices improves [IIIIIEEGEGEGEGE 45.3
Energy conservation NG 494
Easy availability of material [N 529
Less air poliution I 500
Quality of the project improves [N 0.2
Productivity increases [N 6.5
R o acstion” " I 7.5
Longer work periods 78.8
Schedule compression 80.0

0.0 200 40.0 60.0 80.0 100.0

Benefit of Night time Construction

Respirator I 33.3
High visibilsi:'?ilpl(snee/ ankle I 423
Hearing protection NN 42.3
Protective clothing [N 47.9
High visibility pants and shirts [ 49.0
Safety goggles NN 512
High visibility hard hat [N 515
Safety harness/lanyard NN 2.1

Safety shoes 61.3

Face shield 63.7

0.0 10.020.030.040.050.060.070.0

Availability of safety equipment
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Tool box meeting _ 39.8
Site safety orientation/program _ 41.0
Safety training to workers _ 45.2
Safety manual and procedure
established _ 48.3

Resgularly Safety meeting NN 50

Regularly Safety inspection 50.2

Avalability Safety supervision _ 53.3

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Availability of Management support

Temperature variation N 525

Poor performance of safety
garment

. 613
Electrocution N 63.1
Collapse of earth work [N 65.0
Struck by a machine [N 0.2
Hit by falling material [N 712

Fall from height NN S 3

Insufficient Lighting 83.1

Worker not wearing safety
garment

I s3.7

0.0 200 40.0 600 80.0 100.0

Main reason of Accident at night

Temperature variation IS 59.6
Lack of motivation IEEEEEEEEEESSS——— 67.3
Drug Abuse IEEEEEEEENEEEEEEE (8.5
Unavailability of a Authorized.. aasssss———— 7.1
Lack of nighttime safety.. mEEE————————— 76.2
Unavailability of first aid.. mseesssssssss———" 77.1
Lack of technical guidance TEEEEEEEEEEEEE————— 73.3
Unavailability of safety nets mmaaassssssssssssss—— 30.0
Lack of training IEEEEEEEEEEEEEESS———— 30.8
Excessive overtime work IIIEEEEEEESEESESESN——— 31.2
Unavailability of PPE mamamsssssssssssssmmm 31.9
Absence of warning signs IIEEEEEEEEEEENSS————— 329
Unuse of safety equipment IEEEEaaasssssssmmmm—mm—" 33.5
Insufficient lighting GGG 3/ .0
Less visibility 86.0

Unsafe behaviour of workers IEEEEEESESS_———_——— 375

0.0 20.0 40.0 600 80.0 100.0

Critical factors causing worker safety hazards at night

Contract Administrator
consultant

[ e5.6

Planning Consultant [N 67.1

Project Superintendent
Contractor

I 75.6

Owner/client NN 79.6

Construction Manager
consultant

I 81.7

Site inspector consultant NG 5.2

Construction Manager
contractor

I 87.5

Site Engineer contractor NN 3875
Project Manager contractor [IIIIIINININGEGNGEGEGNGNE oS3
Health and Safety Consultant 95.4

Safety Supervisor contractor G ©7.5

0.0 20.0 40.0 60.0 80.0 100.0120.0

Person responsible for implementing safety
practices at night
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The separate ranking of factors for client, consultant, contractor and workers are shown in
Appendix VII.

After identifying the critical factors of the nighttime construction. The agreement factors
method was used to determine the level of agreement between the different stakeholders on the
main factors. Later on this agreement factor was converted to average percentage agreement for
all the main factors. Figure 4.35 shows the average percentage agreement on all the main factors
between the key stakeholders.

The fourth primary objective was met by developing a construction site safety
implementation framework through the findings obtained by signifying the critical factors of
worker safety on site. Following things are required for site safety implementation at night
identified in the developed framework are, safety training, safety awareness, PPE, Warning signs,
visibility testing, lighting testing, drug testing, safety nets etc. and the extended safety officer
responsibility is to investigate the accident, develop emergency response procedure, regular site
inspection, discouraged overtime work on site. The additional information about the site safety

framework for night has been provided in chapter 04.
5.3 CONCLUSIONS

After signifying the critical factor of the observatory part of the questionnaire for all the

stakeholder it was concluded that:

1) Benefits for night time construction:

» Out of ten factors related to benefits of night time construction, schedule compression
comes out to be most important factor, while majority of the respondents say that the
situation of safety practices does not improve in night time construction.

» The parameters related to the safety practices are of least importance in terms of
benefit of nighttime construction.

2) Availability of safety equipment:

» Whereas, the scores obtained from the stakeholders for the second parameter show

that most of the safety equipment’s are rarely available on site at night, except the face

shield and safety shoes.
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3) Availability of management support at night:

>

>

Inspection and supervision for ensuring safety is of critical importance, but the
obtained percentage show that least attention is paid to this factor.
Tool box meeting are also held rarely on site.

4) Main reason of accident at night:

>
>

Lack of education and awareness of the worker are the main cause of accident at night.
Insufficient lighting and visibility are also among the big causes for higher number of
accidents on site at night.

Temperature variation are of least importance in term of main reason of accident at

night.

The second part of the questionnaire called main survey part. After signifying the critical

factor of worker safety at night for all the stakeholder, we conclude that on fifth aspect:

5) Critical factor causing worker safety issues at night:

>
>
>

YV V. V V V

Workers are not aware of their rights to work only under ‘safe work environment’.
No budget is assigned for safety of the workers by the client (interview).

Accidents are reported some time but they are mostly not investigated and no one is
held responsible for accident (interview).

Tool box meetings are generally not held on site in nighttime construction operation.
No incentives are declared by the management for the workers for doing the job safely.
Guardrails for scaffolding are mostly found missing on site (current practice).
Workers are not worried about their safety due to lack of knowledge.

Proper safety trainings are missing at sites which make the workers vulnerable to the
hidden risks that they may have to face on new sites.

Workers themselves are unaware about the significance of personnel safety practices
and they also don’t want to use the personal protective equipment as they consider that
it cause a hindrance in their work productivity.

Reckless operations on site also cause hazards in nighttime construction operation
(interview).

Less visibility also the important cause of accident at night especially in night.
Insufficient lighting also the critical factor in creating the hazards on site at night.

Warning sign are also not present mostly on site to prevent accident.
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5.4

6)

Unavailability of personal protective also the big cause of accident at night.
Excessive overtime work cause worker fatigue and contributing in creating the hazards
at night.

80% of the people think that unavailability of safety nets are contributing in increasing
the accident in term from fall from height.

A large number of people think that lack of technical guidance, unavailability of first
aid measure, lack of nighttime safety regulation, unavailability of authorized person,
drug abuser, lack of motivation and temperature variation are the important factors
that cause accidents at night.

The site management seemed least-interested in stressing the need of personnel safety

practices among their workers (visiting site).

Main person responsible for implementing the safety practices at night:

» The safety supervisor, health and safety consultant and project manager are the main
persons who are responsible for implementing the safety practices on site.

»  Asthe score shows that site engineer and construction manager are also very important
person in implementing the safety practices at night.

RECOMMENDATIONS

Some recommendations are enlisted below based on the research findings and conclusions.

>

Training session on construction site should be launched. So that the workers will be
aware about the efficient use of PPE’S on the project site. The workers should also be
provided with awareness that how they can do the work safely. Safety should be listed
as a separate item in Bill of Quantities (BOQ).

Competent safety staff should be selected for the implementation and execution of
safety practices on site.

Testing for adequate visibility and sufficient lighting should be conducted before the
start of the work.

Safety inspections of site need to be done at regular intervals from the client or safety
officer on site.

Safety performance of workers needs to be monitored at regular intervals for

conducting safety audits.
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The project must not be allowed to start unless the personal protective equipment’s

are available on the site.

The registration criteria of contractor should be linked with the safety record. So by

this way we encourage the contractor to pay his full attention to the safety of the

project.

In standard contract document the specific percentage of the project price should be

allocated towards safety of workers.

The research institutes along with regulatory offices should launch an awareness

campaign to make the owners and contractors aware about the relationship between

injuries and cost of the project. This will encourage the stakeholders to improve the

safety performance at construction sites.

The warning sign should be placed on site to prevent the accident especially on night.

Safety should be recommended as one of critical criteria for procurement of public

projects.

Tool box meeting should be held regularly on site.

Proper guardrail around shuttering and safety nets should be available on site for

preventing the accidents due to fall from height.

In Pakistan, Government of Pakistan has formulated labour laws, and PEC has

incorporated safety clauses in the contract documents but they are not implemented

due to the absence of a regulatory authority like OSHA. Therefore the primary

consideration is to develop the regulatory authority like POSRB (Pakistan occupation

safety regulatory body) in Pakistan. So the construction accident in Pakistan can be

investigated and reduced.

The top management of a construction company needs to contemplate the

development and application of safety, health and environmental management

systems on site.

The health and safety training plan, and financial budget to safety are the important

factors that need consideration by the management of the company.

The documentation of safety record and accident prevention policy/plan also requires

the attention of top management.

Provision for sufficient amount of funds needs be allocated in the contract, so that

contractor can implement and execute the safety practices more efficiently on site.
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9.5

Contractor should be bound to submit 'safety plan' before start of each task.

Launch media campaign for the awareness of workers for their rights. Use of media
can also play a vigorous role in implementing safety practices on construction projects
in Pakistan.

Safety is an important factor on a construction project and should be given significant
weightage in the prequalification process (general observation).

The site management should take part in highlighting the need of personnel safety
practices among their workers.

Pakistan Engineering Council should force the clients as well other stakeholder to
maintain zero accident policy on their sites

It would be suitable to arrange some form of formal or informal training and education
for the workers on site working in night. These could be associated with the bonuses

and other incentives on completion of such trainings.

FUTURE DIRECTIONS

>

The future research avenues to be explored could be identifying the number of
nighttime construction accidents in Pakistan and finding the effects of these accidents
on the project cost.

The effect of nighttime construction accident on project duration should also be
determine.

The no of respondent from other industry should also be include in the survey.

This study may be repeated with a larger sample size covering all cities of Pakistan.
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Appendix I: Cover Letter of Safety Management Questionnaire

To:

Subject: SAFETY MANAGEMENT RESEARCH QUESIONNAIRE

Respected Sir,

Department of Construction Engineering and Management at School of Civil and Environmental
Engineering (NUST) Islamabad is conducting a Research Survey on Nighttime construction safety in the
construction industry of Pakistan.

The construction industry is one of the most important sectors in any nation’s development. The volume of
construction is an indicator of a nation’s progress and economic prosperity. What is happening to the
construction industry may be a matter of national concern. This research is important in the construction
sector for its future improvement.

We are interested to find out how you feel about safety practices and principles in your construction site
environments. We are conducting confidential surveys. To help with task, we would like you to complete
the attached questionnaire — confidentiality is assured. The questionnaire is relatively simple to complete
and ask about your attitudes to safety issues; as well as any suggestion you might have to ensure safe
working condition on construction sites.

It is important for you to be completely honest about your feelings. All responses will be treated in strict
confidence. This will assist us with analysis and interpretation of results.

We thank you for your assistance and cooperation in advance.

Yours sincerely,

ZOHAIB AHMED KHAN
Post Graduate Student — Construction Engineering & Management

DR. Muhammad Jamaluddin Thaheem (PhD)
Assistant Professor & Head

Department of Construction Engineering & Management
National Institute of Engineering

School of Civil & Environmental Engineering

Sector H-12, NUST, Islamabad.
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Appendix II: Safety Management Questionnaire
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Appendix III: List of Construction Sites for Safety Management Survey

Sites

01
02

03

04

05

06

07

08

09

10

11

12

13

14

14

15

Construction Company

Name

Izhar Construction (Pvt) Ltd

SKB

Mionsons

ZKB

JV

BNP (Grand Hyatt)
Habib Rafiq (Pvt) Ltd
Habib Rafiq (Pvt) Ltd
Nespak

Magbool Associates
Sultan Builder.

M/S Uni build associates
BAHRIA TOWN
Primaco

Sir Syed university

Projacs International

Construction Site
Name
School of Sociology
Construction of School
of Medical Sciences

Construction of
Residential ~ Apartment
Construction of new
SMME building

Kashmir Highway
Project

Construction of Grand
Hyatt hotel project
Construction of Pakistan
Parliament Lodges
Construction of Metro
bus Project
Construction of Metro
bus Project
Construction of Metro
bus Project
Construction of table
tennis course building
Construction of
intermediate board
Construction of Bharia
Icon

Construction of Multi
story Building
Construction of Civil
engineering lab Project
Construction of Bharia
Golf City

Location

H-12 Islamabad
H-12 Islamabad

H-12 Islamabad
H-12 Islamabad
G-11, Islamabad

Constitution Avenue,
Islamabad
Parliament Lodges,
Islamabad

9™ Avenue,
Islamabad

Muree road,
Rawalpindi

Blue Area,
Islamabad

H-12 Islamabad

Morgah Road
Rawalpindi.
Karachi

Kashmir Highway,
Islamabad
University Road,
Karachi

Near Muree
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Appendix IV: List of Respondent’s Companies, Experiences and Position

Respondent Construction Company Name EXxperience Position
1 Khalid Naseem Contractor >20 yrs. Project Manager
2 M/S Darwish Engineering >20 yrs. Project Manager
3 Badar Karachi Builder >20 yrs. Project Manager
4 Tahir builders <3 yrs. Site Supervisor
5 ICPL 11-20 yrs. Project Manager
6 ICPL >20 yrs. Construction Manager
7 Bauer International 4-10 yrs. Drilling Engineer
8 Tahir builders 4-10 yrs. Project Manager
9 Bajaur Construction Company 4-10 yrs. Senior Civil Engineer
10 M/S Moinsons Pvt Ltd 4-10 yrs. Quantity Surveyor
11 M/S Moinsons Pvt Ltd >20 yrs. Project Manager
12 NMCP DTE >20 yrs. Project Manager
13 NUST P.M.O >20 yrs. Project Manager
14 M/S Uni Build Associate <3 yrs. Planning Engineer
15 M/S Uni Build Associate >20 yrs. Project Manager
16 JV >20 yrs. Resident Engineer
17 NUST P.M.O >20 yrs. Assistant Director (C&M)
18 NUST P.M.O 4-10 yrs. Assistant Director
19 ICPL 11-20 yrs. Skilled Labour
20 A.S.K Construction 4-10 yrs. Project Manager
21 Primaco 4-10 yrs. Associate Engineer Civil
22 Zeeruk Consultant 4-10 yrs. Project Manager
23 Sohail Ali Khan Associates 4-10 yrs. Site Supervisor
24 Sohail Ali Khan Associates <3 yrs. Site Engineer
25 PPAF 4-10 yrs. Site Engineer
26 Arif Consulting Engineers >20 yrs. Principal Engineer
27 Arif Consulting Engineers 4-10 yrs. Structure Design Eng.
28 Arif Consulting Engineers <3 yrs. Structure Design Eng.
29 PPAF 11-20 yrs. Senior Civil Engineer
30 Nescom <3 yrs. Assistant Manager Civil
31 Qavi Engineers <3 yrs. Junior Civil Engineer
32 Habib Rafique Pvt Ltd 10-20 yrs. Site Engineer
33 Anwar Ali Associates 10-20 yrs. Resident Engineer
34 Habib Rafique Pvt Ltd >20 yrs. Construction Manager
35 Arif Consulting Engineers <3 yrs. Structure Design Eng.
36 PPAF 4-10 yrs. Management Executive
37 Anwar Ali Associates 4-10 yrs. Planning Engineer
38 Mughal Steel Construction 4-10 yrs. Skilled Labour
39 BNP Pvt Ltd >20 yrs. Project Director
40 PPAF 11-20 yrs. Senior Executive
41 Habib Rafique Pvt Ltd >20 yrs. General Manager
42 BNP Pvt Ltd 4-10 yrs. Skilled Labour
43 Nespak >20 yrs. Resident Engineer
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

ZKB
Reliable Engineering Services
PPAF
BNP Pvt Ltd
ZKB
Limak Reliable (JV)
Kestral SPD Pvt Ltd
AJK University
Symbol Engineering Services
Limak Reliable (JV)
ZKB
Kestral SPD Pvt Ltd
Sultan Builders
Moinsons
Meinhard
Sultan Builders
Moinsons
Nust
Sultan Builders
Nust
PAK Safety Solutions
alfanar Construction Riyadh
AEC
NJHPC, WAPDA
Pearl Real Estate Holding Ltd
Albarrak
Haydon ME Contractor
FWO
SSUET
SCET
University of Peshawar
Paragon Pvt Ltd
Global Energy
Advance marine solutions llc
Microsoft college of timergara
Projacs International
Facility Logistics & Operations
McCarthy improvements
al aryn
SSUET
Nust (C & M)
Milestone Builders
ACE
Arif & Associates
GKG

>20 yrs.
<3 yrs.
4-10 yrs.
20+ yrs.
<3 yrs.
4-10 yrs.
<3 yrs.
<3 yrs.
>20 yrs.
<3 yrs.
<3 yrs.
<3 yrs.
<3 yrs.
4-10 yrs.
<3 yrs.
4-10 yrs.
<3 yrs.
<3 yrs.
4-10 yrs.
<3 yrs.

11-20 yrs.

4-10 yrs.
4-10 yrs.
<3 yrs.
4-10 yrs.
4-10 yrs.
<3 yrs.
4-10 yrs.
4-10 yrs.
<3 yrs.

11-20 yrs.

<3 yrs.

11-20 yrs.
11-20 yrs.

<3 yrs.
>20 yrs.

11-20 yrs.

>20 yrs.
<3 yrs.
4-10 yrs.

11-20 yrs.
11-20 yrs.

<3 yrs.
>20 yrs.
<3 yrs.

Project Manager
Structure Design Eng.
Management Executive
Deputy Project Director
Site Engineer

Asst. Structure Engineer
Planning Engineer
Assistant Civil Engineer
Safety Engineer
Planning Engineer

Site Engineer
Coordination Engineer
Unskilled Labour
Skilled Labour
Planning Engineer
Skilled Labour
Unskilled Labour
Structure Design Eng.
Skilled Labour
Planning Engineer
Safety Engineer

Safety Engineer

Civil Engineer
Planning Engineer
Civil Engineer
Chemical Engineer
Safety Eng. (NEBOSH)
Safety Engineer
Professor Project Mangt.
Lecturer CM

Assistant Professor
Civil Engineer
Planning Engineer
Civil Engineer
Lecturer

Planning Engineer
Safety Engineer

Safety Engineer

Civil Engineer
Assistant Professor
Sub Engineer

Safety Engineer

Safety Engineer
Structure Design Eng.
Safety Engineer
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89 OGDCL >20 yrs. Safety Engineer

90 Nust <3 yrs. Assistant Professor

91 Eni Pakistan 11-20 yrs. Civil Engineer

92 Saudi electricity company KSA  11-20 yrs. Safety Engineer

93 Contractors 4-10 yrs. Construction Manager
94 OMV Pakistan 4-10 yrs. Civil Engineer

95 MES 11-20 yrs. Civil Engineer

96 BAHRIA TOWN 11-20 yrs. Civil Engineer

97 Arif & Associates >20 yrs. Structure Design Eng.
98 Nespak 4-10 yrs. Civil Engineer

99 Arif & Associates <3 yrs. Structure Design Eng.
100 BNP (grand Hyatt) 4-10 yrs. Civil Engineer

101 Consultant >20 yrs. Civil Engineer

102 Sultan Builder 11-20 yrs. Civil Engineer

103 NBTC 4-10 yrs. Petroleum Engineer
104 Power Professional Engineers 4-10 yrs. Safety Engineer

Appendix V: Coding of Aspects and Factors

Perimeter no Aspects Factors

Prioritize the perimeters in term of their
1 | benefit for Nighttime Construction

(Strongly agree=5 & Strongly disagree=1)
Quality of the project improves 1.01
Productivity increases 1.02
Safety practices improves at night 1.03
Reduction in delay and congestion 1.04
Less air pollution 1.05
Energy conservation 1.06
Longer work periods specially in road construction 1.07
Easy availability of material 1.08
Schedule compression make the duration of the project
shorthorn 1.09

Prioritize the type of workers safety

equipment which are not available for

) Nighttime Construction operation in

Pakistan (Always =5 & Seldom=1) FIGURE

1: Show the Picture of Personal

Protective Safety
Safety shoes during construction activities at night 2.01
Safety goggles during welding and concreting 2.02
Hearing protection during the heavy machinery
construction activities at night 2.03
Protective clothing to eliminate the construction hazard 2.04
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Safety harness/lanyard when work at height on night 2.05
Face shield for welding work 2.06
High visibility pants and shirts 2.07
High visibility knee/ ankle strips 2.08
Respirator during construction at night 2.09
High visibility hard hat 2.10

What type of management support is

available on site for Nighttime

Construction Operation in Pakistan

(Always=5 & Seldom=1)
Safety supervision is available to implement the safety
practices on site 3.01
Safety meeting is done to analyze the safety practices
from the past 3.02
Safety inspection is done on site 3.03
Safety training were provided to the worker 3.04
Site safety orientation/program provided for the
workers on site 3.05
Safety manual and procedure were established 3.06
Tool box meeting carried out weekly or monthly 3.07

Prioritize the main reason that caused an

accident in Nighttime Construction

Activities (Strongly agree=5 & Strongly

disagree=1)
Electrocution 4.01
Struck by a machine on site 4.02
Collapse of earth work during digging 4.03
Hit by falling material during lifting 4.04
Fall from height during work 4.05
Temperature variation at night caused an accident 4.06
Insufficient Lighting condition compromise the workers
safety 4.07
Worker not wearing safety garment 4.08
Poor performance of safety garment 4.09

Please rank the factors in terms of their

importance affecting the worker safety

during Nighttime Construction Operation

(Strongly agree=5 & Strongly disagree=1)
Lack of training make the worker incapable to work at
night 5.01
The temperature variation affect badly on worker in
nighttime construction 5.02
Sufficient lighting is not available on site at night 5.03
The unavailability of Personal Protective Equipment can
also effect worker safety at night 5.04
The unavailability of first aid measures on site to deal
with accident at night 5.05
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The lack of nighttime safety regulations can jeopardize

the worker safety 5.06
The workers don't give importance to safety hazards at
nighttime due to lack of awareness 5.07
Lack of technical guidance can also cause the worker
safety issue at night 5.08
Excessive overtime work can increase the worker fatigue
therefore cause an accident 5.09
Absence of warning signs on site 5.10
Less visibility also causes the accident at night 5.11
Unavailability of an Authorized Person on site in case of
emergency 5.12
The worker were not wearing the safety equipment
during construction at night 5.13
Unavailability of safety nets to prevent fall 5.14
The lack of motivation compromised the worker safety
issues at night 5.15
Drug Abuse during night may cause an accident 5.16

Prioritize the factors for the person

responsible for implementing safety

practices at night (Strongly agree=5 &

Strongly disagree=1)
Owner/client 6.01
Planning Consultant 6.02
Construction Manager consultant 6.03
Health and Safety Consultant 6.04
Contract Administrator consultant 6.05
Site inspector consultant 6.06
Project Manager contractor 6.07
Project Superintendent Contractor 6.08
Safety Supervisor contractor 6.09
Site Engineer contractor 6.10
Construction Manager contractor 6.11

106 |Page




Appendix VI: Significance of factors in nighttime construction (overall)

Importance of ways o § § = g > X
Perimeter | Factor § QE, n;, § = % U‘i Rank
NO. No. 1= Strongly Disagree, 2= Disagree, 3= Neutral, |32 o 9 E] v = 8
4= Agree, 5= Strongly Agree a = c ~ 8 ® o
1 2 3 4 5
1 1.01 9 35 25 21 14 104 | 308 | 0.59 [59.2 o
1.02 2 24 32 30 16 104 | 346 | 0.67 |66.5 4
1.03 32 38 12 16 6 104 | 238 | 0.46 |[45.8 9
1.04 2 9 25 47 21 104 | 388 | 0.75 |[74.6 3
1.05 12 31 22 28 11 104 | 307 | 0.59 |59.0 6
1.06 31 26 20 21 6 104 | 257 | 0.49 |49.4 8
1.07 3 8 117 40 36 104 1410 | 0.79 |[78.8 2
1.08 21 33 21 20 9 104 | 275 | 0.53 |[52.9 1
1.09 1 8 16 44 35 104 | 416 | 0.80 80 1
2 2.01 19 17 21 32 15 104 | 319 | 0.61 61.3 2
2.02 34 25 13 117 15 104 | 266 | 0.51 01.2 o
2.03 20 18 15 16 5 104 | 220 | 0.42 |[42.3 8
2.04 38 21 117 22 6 104 | 249 | 0.48 |(4].9 1
2.05 28 23 22 24 1 104 | 271 0.52 [52.1 3
2.06 15 17 25 28 19 104 | 331 0.64 |[63.7 1
2.07 40 14 21 21 8 104 | 255 | 0.49 |49.0 6
2.08 %4 9 20 17 4 104 | 220 | 0.42 |(42.3 8
2.09 56 18 13 14 3 104 | 202 | 0.39 |38.8 10
2.10 33 22 19 16 14 104 | 268 | 0.52 |[51.5 4
3 3.01 28 22 20 25 9 104 | 277 | 0.53 |[53.3 1
3.02 28 32 18 21 5 104 | 255 | 0.49 |49.0 3
3.03 31 30 13 19 11 104 | 261 0.50 |[50.2 2
3.04 33 33 19 16 3 104 | 235 | 0.45 |[45.2 o
3.05 46 23 21 12 2 104 1213 | 0.41 | 41.0 6
3.06 30 29 23 16 6 104 | 251 0.48 |[48.3 4
3.07 57 11 18 16 2 104 | 207 | 0.40 |39.8 1
4 4.01 12 21 22 37 12 104 |1 328 | 0.63 |63.1 1
4.02 3 21 19 42 19 104 |1 365 0.70 |70.2 5
4.03 6 22 30 32 14 104 | 338 | 0.65 65 6
4.04 1 21 22 39 21 104 |1 370 [ 0.71 |71.2 4
4.05 3 6 15 32 48 104 | 428 | 0.82 |82.3 3
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4.06 18 36 26 15 9 104 | 273 | 0.53 |[52.5 9
4.07 4 3 11 41 45 104 | 432 | 0.83 |[83.1 2
4.08 3 5 10 38 48 104 | 435 | 0.84 |[83.7 1
4.09 14 23 22 32 13 104 | 319 0.61 |[61.3 8
5.01 2 8 11 46 317 104 | 420 | 0.81 |[80.8 8
5.02 12 24 35 20 13 104 | 310 [ 0.60 |[59.6 16
5.03 2 6 8 40 48 104 | 438 | 0.84 |[84.2 3
5.04 3 6 11 42 42 104 | 426 | 0.82 |[81.9 6
5.05 2 11 20 38 33 104 | 401 | 0.77 [771.1 11
5.06 4 9 18 45 28 104 {396 | 0.76 |[76.2 12
5.07 1 8 2 33 60 104 | 455 | 0.88 |[87.5 1
5.08 1 8 16 93 26 104 | 407 | 0.78 |[78.3 10
5.09 ) 9 10 31 49 104 | 422 | 0.81 |[81.2 1
5.10 3 7 1 42 45 104 | 431 0.83 |[82.9 )
5.11 3 2 1 41 51 104 | 447 | 0.86 |86.0 2
5.12 3 11 28 44 18 104 | 375 | 0.72 |[72.1 13
5.13 1 4 11 48 40 104 | 434 0.83 |[83.5 4
5.14 3 7 14 43 37 104 | 416 | 0.80 80 9
5.15 9 17 22 39 17 104 | 350 [ 0.67 |[67.3 15
5.16 11 16 20 32 25 104 | 356 | 0.68 |[68.5 14
6.01 ) 11 12 29 47 104 | 414 0.80 |[79.6 8
6.02 8 14 28 41 13 104 | 349 | 0.67 |[67.1 10
6.03 3 4 6 99 32 104 | 425 | 0.82 |[81.7 1
6.04 0 0 3 18 83 104 | 496 | 0.95 |95.4 2
6.05 6 19 32 34 13 104 | 341 | 0.66 |[65.6 11
6.06 0 1 15 44 44 104 | 443 | 0.85 |[85.2 6
6.07 1 0 6 19 18 104 | 485 | 0.93 |[93.3 3
6.08 3 4 28 47 22 104 {393 | 0.76 |[75.6 9
6.09 1 0 2 5 96 104 | 507 | 0.98 |[97.5 1
6.10 1 0 11 39 53 104 (455 | 0.88 |87.5 4
6.11 0 1 11 40 52 104 (455 | 0.88 |87.5 4
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Appendix VII: Ranking of Factors for nighttime construction (All Key Stake Holders)

R R R
Coding |  Aspects Safety factors | Client ﬁ Contractor ﬁ Consultant ﬁ Worker
Kk k Kk

Benefit of
(1).1.01 night  time
construction

Quality of the

. 8.1 6 61.9 5 53.3 6 68. 6
project improves

Productivity 69.0 | 2 68. 1 58.3 68. 6

1.02 increases

Safety practices 48.4 | 9 47.6 43. 3 31.4

LE improves at night

Reduction in delay | %0 | 2 80.0 69.2 85.7

1.04 and congestion

67.1 s 94.3 94.2 68. 6
1.05 Less air pollution 6 5

£ 93.5 | 8 45.17 47.5 62.9
nergy

conservation

Longer work 67.7 4 86. 7 14.2 97.1
1.07 periods specially in 1 2
road construction

1.06

Easy availability of 5.1 | 7 51.0 93.3 48. 6

1.08 :
material

Schedule
compression make
the duration of the
project shorthern

15.5 |1 83.8 15.8 85. 7
1.09

Type of
safety Safety shoes during | 53.5 | 3 68. 6 60.0 65. 7
(2).2.01 | equipment construction 1 1
not available | activities at night
in night
Safety goggles 90.3 34 94.8 50.8 34.3
2.02 during welding and 4 3
concreting

Hearing protection | 36.1 | 10 46.7 45.8 31.4
2.03 during the heavy 8 7
machinery
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2.04

2.05

2.06

2.07

2.08

2.09

2.10

Availability

of

(3). 3.01 | management

support
night

3.02

3.03

3.04

3.05

construction
activities at night
Protective clothing
to eliminate the
construction hazard
Safety
harness/lanyard
when work at
height on night

Face shield for
welding work

High visibility
pants and shirts

High visibility
knee/ ankle strips

Respirator during
construction at
night

High visibility hard
hat

Safety supervision
is available to
implement the
safety practices on
site

Safety meeting is
done to analyze the
safety practices
from the past

Safety inspection is
done on site

Safety training
were provided to
the worker

Site safety
orientation/program
provided for the
workers on site

41.

45.

61.

47.

40.

40.

96.

ol.

49.

93.

49.

43.

93.8

57.6

67.1

93.8

45.7

37.1

51.0

53.8

50.0

50.0

43.3

40.5

10

44,

45.

59.

46.

43.

46.

49.

96.

49.

49.

41.

41.

o4.
9

1.
7

62.
2

42.
5

37.
10

31.
5

40.
4

45.
1

40.
2

40.
2

48.
4

31.
4
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3.06

3.07
Main reason

(4).4.01  of accident at
night

4.02

4.03

4.04

4.05

4.06

4.07

4.08

4.09
Factors
affecting

(5).5.01 worker safety
issues at night

5.02

Safety manual and
procedure were
established

Tool box meeting
carried out weekly
or monthly

Electrocution

Struck by a
machine on site

Collapse of earth
work during
digging

Hit by falling
material during
lifting

Fall from height
during work

Temperature
variation at night
caused an accident
Insufficient
Lighting condition
compromise the
workers safety
Worker not
wearing safety
garment

Poor performance
of safety garment

Lack of training
make the worker
incapable to work
at night

The temperature
variation affect
badly on worker in
nighttime
construction

90.

90.

11.

83.

14.

81.

88.

90.

86.

82.

12.

11.

61.

11

16

51,

35.

60.

65.

61.

67.

18.

96.

81.

86.

99.

80.

63.

16

40.

39.

59.

58.

63.

65.

16.

92.

83.

80.

53.

85.

56.

15

42.

20.

28.

45.

54.

1.

97.

37.

80.

80.

54.

85.

37.
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5.03

5.04

5.05

5.06

5.07

5.08

5.09

5.10

5.11

5.12

5.13

Sufficient lighting
is not available on
site at night

The unavailability
of Personal
Protective
Equipment can also
effect worker safety
at night

The unavailability
of first aid
measures on site to
deal with accident
at night

The lack of
nighttime safety
regulations can
jeopardize the
worker safety

The workers don't
give importance to
safety hazards at
nighttime due to
lack of awareness
Lack of technical
guidance can also
cause the worker
safety issue at night
Excessive overtime
work can increase
the worker fatigue
therefore cause an
accident

Absence of
warning signs on
site

Less visibility also
causes the accident
at night
Unavailability of an
Authorized Person
on site in case of
emergency

The worker were
not wearing the
safety equipment

18.7

11.4

11.4

80.0

86.5

18. 1

85.8

11

11

84.

81.

15.

13

91.

16.

19.

84.

81.

68.

84.

11

13

10

14

80.

86.

18.

11.

89.

19.

90.

81.

85.

10.

81.

11

12

10

14

85. 7

82.9

82.9

17.1

85. 7

82.9

17.1

88. 6

80.0

1.4

14.3
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5.14

5.15

5.16

(6). 6.01

6.02

6.03

6.04

6.05

6.06

6.07

6.08

6.09

Person
responsible
for
implementing
safety
practices

night

during construction
at night

Unavailability of
safety nets to
prevent fall

The lack of
motivation
compromised the
worker safety
Issues at night
Drug Abuse during
night may cause an
accident

Owner/client

Planning
Consultant

Construction
Manager consultant

Health and Safety
Consultant

Contract
Administrator
consultant

Site inspector
consultant

Project Manager
contractor

Project
Superintendent
Contractor

Safety Supervisor
contractor

18.

66.

10.

80.

13.

80.

94.

65.

18.

92.

18.

99.

15

14

10

11

19.

66.

14.

85.

10.

85.

96.

68.

89.

93.

15.

95.

15

12

10

11

80.

1.

56.

67.

56.

11.

92.

63.

85.

95.

19.

98.

13

15

11

10

91.4

62.9

65. 7

85. 7

57. 1

82.9

100.0

51.4

94.3

88.6

54.3

100.0
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6.10 Site Engineer 83.9 ' 5 88.1 5 87.5 5 100. 0 1
' contractor
Construction 89.7 | 4 87.6 88.3 74.3
6.11 6 . :
Manager contractor

Appendix VIII: Percentage agreement between client and consultant (Aspects 1)

ABS DIFF
CLIENT CONSULTANT Ril Ri2
1 1.01 6 6 0 6 0 6
1.02 2 4 2 2 4 2
1.03 9 9 0 9 3 6
1.04 2 3 1 2 4 2
1.05 5 5 0 5 1 4
1.06 8 8 0 8 2 6
1.07 4 2 2 4 2 2
1.08 7 6 1 7 1 6
1.09 1 1 0 1 5 4
Di= 6 Dmax= 38
Di/N 0.666667 Dmax/N | 4.222222
Percentage Disagreement 16% Percentage Agreement 84%

ABS DIFF
CLIENT CONSULTANT Rjl Rj2
(Ri1) (Ri2)
2 2.01 3 1 2 3 14 11
2.02 4 3 1 4 13 9
2.03 10 7 3 10 7 3
2.04 7 9 2 7 10 3
2.05 6 7 1 6 11 5
2.06 1 2 1 1 16 15
2.07 5 5 0 5 12 7
2.08 8 10 2 8 9 1
2.09 8 5 3 8 9 1
2.10 2 4 2 2 15 13
Di= 17 Dmax= 68
Di/N 1.7 Dmax/N 6.8
Percentage Disagreement 25% Percentage Agreement 75.00%
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(Aspects 3)

ABS DIFF
CLIENT CONSULTANT Rjl |

3 3.01 2 1 1 2 14 12

3.02 5 2 3 5 11 6

3.03 1 2 1 1 15 14

3.04 5 4 1 5 11 6

3.05 7 4 3 7 9 2

3.06 3 6 3 3 13 10

3.07 3 7 4 3 13 10

Di= 16 Dmax= 60

Di/N 2.285714 Dmax/N 8.571429

Percentage Disagreement 27% Percentage Agreement 73%

ABS DIFF
CLIENT CONSULTANT Rjl Rj2
4 4.01 6 6 0 6 6 0
4.02 3 7 4 3 9 6
4.03 7 5 2 7 5 2
4.04 5 4 1 5 7 2
4.05 1 3 2 1 11 10
4.06 9 9 0 9 3 6
4.07 2 1 1 2 10 8
4.08 4 2 2 4 8 4
4.09 8 8 0 8 4 3
Di= 12 Dmax= 41
Di/N 1.2 Dmax/N 4.1
Percentage Disagreement 29% Percentage Agreement 71%
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(Aspects 5)

ABS DIFF

CLIENT CONSULTANT Rj1 Rj2
5.01 11 4 7 11 40 29
5.02 16 15 1 16 35 19
5.03 2 8 6 2 49 47
5.04 6 3 3 6 45 39
5.05 11 11 0 11 40 29
5.06 8 12 4 8 43 35
5.07 4 2 2 4 47 43
5.08 6 10 4 6 45 39
5.09 11 1 10 11 40 29
5.10 5 6 -1 5) 46 41
5.11 1 4 3 1 50 49
5.12 8 14 6 8 43 35
5.13 2 6 4 2 49 47
5.14 8 9 -1 8 43 35
5.15 15 13 2 15 36 21
5.16 14 15 1 14 37 23
Di= 51 Dmax= 560
Di/N 1.7 Dmax/N | 18.66667

Percentage Disagreement

9%

Percentage Agreement

91%

ABS DIFF

CLIENT CONSULTANT Ril Rj2
6.01 6 9 3 6 6 0
6.02 10 11 1 10 2 3
6.03 6 8 2 6 6 0
6.04 2 3 1 2 10 -8
6.05 11 10 1 11 1 7
6.06 8 6 2 8 4 4
6.07 3 2 1 3 9 -6
6.08 8 7 1 8 4 4
6.09 1 1 0 1 11 -10
6.10 5 5 0 5 7 -2
6.11 4 4 0 4 8 -4
Di= 12 Dmax= 162.9
Di/N 0.857143 Dmax/N | 11.63571
Percentage Disagreement 7% Percentage Agreement 93%
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