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Abstract

This study presents a study in GCCIA construction industry to improve the safety
performance. The main objective of this study is to identify the critical success
factors which are responsible for the implementation of safety management in
construction projects. This study was carried out by conducting questionnaire
survey among the contractors and GCCIA as a client, for testing their experience in
safety management system. Questionnaire survey was analyzed using SPSS
(Statistical Package for the Social Sciences) software. The results of the study
revealed that there are many safety problems in the construction industry, such as
lack of knowledge about the necessity of earth connection for power tools and lack
of knowledge about cables protect from mechanical damages. Furthermore, the
study also proposes some recommendations for safety in construction industry.

Introduction

Health and safety management has a high responsibility, especially in construction
industry since it is one of the huge sectors among other industrial sectors.
Moreover, it has large number of workers and those workers need to be controlled
by administrators such as managers, contractors and site engineers. Therefore, it is
important to train and educate the novice engineers and workers and have health
and safety plan and also follow the safety regulations to reduce the expected and
unexpected accidents on construction sites.

Construction in developing countries such as Saudi Arabia is more labor-intensive
than that in the developed areas of the globe. in numerous developing countries
such as Saudi Arabia, there is a significant difference between large and small
contractors. Most large firms do have a safety policy, on paper, but employees
generally are not aware of its existence. Nevertheless, a number of major
constructors exhibit a concern for safety and have established various safety
procedures. They also provide training for workers and maintain safety personnel
at the job site. One method that may be used to increase site safety is to involve
employees in developing a safety program. Many employees are aware of
significantly more field hazards than their employers and can suggest ideas which
will reduce accidents. In addition, by involving employees in planning, safety
orientation, and training process, they become aware that they are executing their




own safety program. Also, individuals may be recognized for maintaining a good
safety record. In addition, designers can play an important role in reducing
accidents, thereby providing a safer work place for construction personnel. Worker
safety should be considered during the design process and, ideally, should be
continuously updated during actual construction operations. It must be recognized
that design decisions have an impact on job-site safety.

The purpose of this paper is to utilize descriptive analysis to benchmark safety
performance of construction contractors and clients. SPSS has been recognized as a
robust tool for evaluating the performance of organizations such as business firms,
hospitals, government agencies, educational institutions, etc. SPSS is well employed
in other industries.
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Figure 1. Methodology of Study

The study adopted questionnaire survey as a method to identify the underlying
factors affecting the safety in GCCIA construction projects. Survey through
questionnaires was found effective because of the relative case of obtaining standard
data appropriate for achieving the objectives of this study. Based on the literature
cited, various factors were selected. The study was conducted by developing a
questionnaire and collecting the responses from construction firms. Questionnaires
were framed for the survey based on identifying the critical factors. The methodology
of the study is as presented in Fig.1.

The questionnaire were prepared and sent to two main individuals responsible for
the project (Contractor and GCCIA/Client) and the effect of each factor has been




evaluated by adopting a five-point Likert scale of 1 to 5. These numerical values are
assigned to the respondents’ rating: ‘1 = Strongly Agree; 2 = Agree; 3 = Neutral; 4 =
Disagree; and 5 = Strongly Disagree;’ for severity. Among 400 questionnaires sent to
construction professionals for investigation, 324 questionnaires were completed and
returned by respondents, after eliminating incomplete responses of the
questionnaires, only 298 full responses were found to be properly completed and
useful for analysis. Details of grouping aspects and related factors are given in Fig 2.
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Figure. 2 Details of Grouping Aspects and Related Factors

Method of Analysis

To achieve the objectives of this study, mean and standard deviation values were
calculated and rank were given to each factor accordingly. The significance of using
ranking method identifies the importance of safety management in construction
industry. A statistical test was conducted among the two respondent groups;
contractors and clients using SPSS (Statistical Package for Social Sciences) software.
The rank for each technique was determined by using the mean and standard
deviation values computed from the respondents' data. The questionnaire survey
was conducted to determine the importance of critical success factors for safety
management which was perceived by contractors and GCCIA (as a client) working
within Construction Industry.

Results and Discussion

This section discusses the results of the collected data for critical success factors for
the safety program implementation. The results of Mean, Standard Deviation (Std.
Dev.) and Rank by respondent groups are summarized in Table 2. The rank was
provided according to the higher mean value, if both the mean values are equal
then we considered the lesser standard deviation value is taken as higher rank.




Table 1. Descriptive Statistics Results of Respondent Groups

Contractors Client Perspective
ID Perspective [n = 159} n=139)
Factor Name
M Std. | pank | Me Std | ponk
€3N | pay, an % . pev.
Initiating Stage
IS1 Safety policy? 2.48 0.595 85 243 ¢ 0.623 98
152 S\é?&c_)?ne aware of the contents of the safety 296 | 0.707 27 307 | 0.675 30
153 Safety plans and safety procedures? 2.94 | 0.705 31 3.09 | 0.674 23
154 Safety organization? 236 | 0585 101 244 | 0.629 g5
IS5 Competent safety professional available at site? 2.33 | 0594 ] 105 237 | 0.623 | 106
IS6 Safety committee? 3.01 | 0.698 10 3.10 0.56 15
IS7 Employees given safety orientation? 3.01 | 0.672 9 3.13 | 0.673 11
Employees given specialized training where
IS8 needed? 2.99 0.664 13 3.14 | 0.676 10
159 Tool box talks regularly conducted? 255 | 0.613 79 242 | 0.616 | 101
1510 Safety material displayed on the site? 2,99 | 0.682 i4 3.12 | 0.669 14
1511 Site safety instructions to various trades? 2.48 | 0.608 86 243 | 0.629 | 100
1512 Method statements made for critical activities? 253 | 0.605 81 245 | 0.623 89
Planning Stage
PS13 First aid center at site? 2.06 | 05731 136 1.88 | 0.483 | 149
First Aid Centre equipped with the required
P514 medicines and accessories? 1.85 0.447 148 1.81 | 0.454 157
pPs15 Qualified doctor/nurse available on site? 274 | 0.674 57 2.78 | 0.686 69
Any arrangement with hospital for emergency
PS16 treatment? 3.10 0.705 4 3.07 | 0.680 31
ps17 Team trained in emergency response procedures? 2,79 | 0.738 53 2.89 | 0.706 57
P518 Workers aware of the emergency procedures? 2.84 | 0.729 48 2.94 | 0.695 419
PS19 Emergency telephone numbers displayed? 3.01 | 0.698 10 3.12 | 0.663 13
PS20 Emergency vehicle/ ambulance available on site? 2.04 | 0.507 § 140 209 | 0553 | 129
pS21 Assembly points available? 2.04 | 05551 141 1.88 | 0.488 | 150
PS22 Mock drills conducted at regular intervals? 1.86 | 0.463 | 146 181 | 0.460 | 1538
PS23 Perimeter fencing arranged? 2.05 | 0509 139 220 | 0.605 | 115
pPs24 Access at the site entrances clearly visible? 218 | 0592 116 232 | 0.620 | 109
P525 Access wide enough to allow plant and personnel? 232 | 06301 106 2.16 | 0591 | 120
PS26 Sufficient lighting at the entrance? 231 | 0606 ] 108 2,16 | 0.604 | 120
pPs27 Scrap dump areas? 291 | 0.694 33 2.75 | 0.725 71
Special storage areas for petrol, flammable
PS28 materials, explosives etc...? 2.92 0.698 36 2.80 | 0.728 66
Access roads suitable for the movement of plant
ps2g and vehicies? 2.90 | 0.689 39 273 | 0.707 72
P30 f;ré\abtl;[cr;l;lce room/ erergency vehicle suitable 315 | 0.699 3 306 | 0732 | 35
PS31 Site kept neat and tidy? 2.70 | 0.706 61 2.78 | 0.686 68
Proper arrangement for regular collection and
pPs3z disposal of waste materials? 1.74 0.440 155 1.96 | 0.543 142
PS33 Walkways clearly defined and unobstructed? 203 | 0552 142 202 | 0533 | 136
P534 Materials and equipments stored properly? 2.98 § 0715 22 3.09 { 0.717 27
PS35 Local scrap yard provided? 257 [ 0711 | 77 296 { 0.706 | 47
Adequate lightings provided for work areas and
PS36 passages? 2.14 0.544 122 1.91 | 0.496 147
ps37 Toilets regularly cleaned? 1.85 | 0.488 | 149 1.95 | 0.494 | 143
PS38 Adequate water supply for sanitation? 214 | 0526 | 118 2,11 § 0560 | 126
An easy access to Electrical control panels, Fire
PS33 extinguishers, First Aid boxes etc...? 2.58 | 0.745 75 283 | 0.709 61
Execution and Controlling Stage {Level-1}
(EC1)40 | Everyone wearing safety shoes whiie on site? 2.45 | 0.589 91 246 | 0.629 26
Workers wearing suitable hand gloves while
(EC1)a1 handling rough objects, chemicals etc..? 253 | 0.605 81 246 | 0.618 85
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entering and leaving the confined space?

Proper communication system for the person

(EC1)85 working inside the confined space? 238 | 0815 99 245 | 0.668 92

(EC1)86 f:fﬁrr'gﬂ é’:tt?a"at"’" made as per the load 247 | 0653| 90 | 219 | 0644 | 117

{EC1)87 Installation certified by a licensed supervisor? 223 {0657 | 114 227 | 06217 111

(EC1)88 ELCBs/ MCBs provided in the circuit? 2.25 0.646 113 219 | 0.648 118

{EC1)89 Distribution boards protected from rain and water? | 2.27 0.618 110 2.26 | 0.632 113

{EC1)90 Cables protected from mechanical damages? 2.89 | 0.710 17 3.02 { 0.723 42
Insulations regularly inspected and records

(ECL)91 | | ined? 302 | 0706 | 8 306 | 0.703 | 33
Required fire extinguishers provided near the

(EC1)92 electrical panels? 2,77 0.708 54 3.08 : 0.681 29
Any artificial resuscitation charts displayed near

{EC1)93 electrical panels? 2.69 0.711 62 3.01 | 0.708 43

Execution and Controlling Stage {Level-2)

(EC2)94 Scaffolds designed as per the load requirement? 2.75 | 0.715 56 2.96 | 0.6%0 45

(EC2)95 E:?—foor:gs erected under the supervision of a trained 219 | 0.602 | 115 217 | 0592 | 119
Scaffolds erected on level ground with proper

(EC2)96 soleboards and base plates? 2.25 0.614 112 2.22 | 0.608 114

(EC2)97 c"f:g?t;?n‘;“fds inspected and are in good 231 |0577| 107 | 250 |o0632| 79
Handrails, mid rails and toe boards fixed for the

(EC2)98 platforms? 2.97 0.709 23 3.04 | 0.667 39

(EC2)89 Proper access to reach the platforms? 297 | 0.724 24 3.08 | 0.670 28

{FC2)100 | Scaffolds base to height ratio maintained at 1:4? 2.83 | 0.736 49 294 | 0.692 48

(EC2)101 | Scaffold permits taken before using? 218 | 0606 117 234 | 0.682 | 107
Red / Green tags attached as per the conditions of

(EC2)102 the scaffolds? 2.45 0.602 93 2.46 | 0.629 86

{EC2)103 | Castor wheels of mobile scaffolds properly locked? 2.43 | 0.589 94 245 | 0611 88

{EC2)104 | Good condition of welding cables ? 213 | 0542 124 2.27 | 0607 | 110

{EC2)105 | Lugs used for cable connection? 211 | 05267 129 2.08 | 0535 | 131

(FC2)106 | Welding transformers properly earthed? 238 | 0.586 97 240 | 0.624 | 104
Power cables and welding cables protected from

{EC2)107 mechanical damage? 3.08 0.677 5 3.18 | 0.720 g
Welders using welding hoods attached to

{EC2)108 safetyhelmets? 2.38 0.592 98 2.44 | 0.617 93

(EC2)109 | Welders using required PPE? 214 | 0535 121 2.07 | 0541 | 132
Temporary screens provided to protect others from

(EC2}110 welding rays, grinding sparks? 3.00 0.748 12 3.20 | 0.681 2
Fire precautions taken against the falling of

(EC2)111 welding sparks? 283 (0740 50 299 | 0.712 44
Gas cylinders stored properly in vertical position

(ECZ}112 and secured? 2.69 0.759 63 3.04 | 0.718 40

(Eczj113 | Fise worknhas been designed by a 294 | 0723 32 | 319 |o0729| B
competentperson?

(EC2)114 Ezlssev::erlé?desagn been rechecked by the engineer 266 | 0.679 65 291 | 0.699 54
Any additional load on the false work due to plant

(EC2)115 and storage of materials? 2.57 0.602 76 2.43 | 0.626 99

(EC2)116 | Proper electrical connection for the vibrators? 205 | 0.493 ] 138 199 | 0518 | 138

{EC2)117 | Workers using PPE at the time of concreting? 226 | 0589 ] 111 211 | 0619 | 127

{(EC2)118 | Using Gum boots while working on wet concrete? 2.14 [ 0526 119 198 | 0519 | 139

(EC2)118 Proper walkway provided over the reinforcement 283 | 0.758 40 310 | 0.682 20
bars?

{EC2)120 | Open edges properly barricaded wile false work? 266 | 0.722 66 291 | 0.681 52

{EC2)121 | Site specific fall protection plan in place? 260 | 0673 72 3.03 | 0.684 43

{EC2)122 | Workers trained in the fall protection procedures? 2599 [ 0.755 19 3.05 | 0.695 37

{EC2)123 | Open edges and floor cut outs properly barricaded?| 2.47 | 0.600 29 248 | 0.644 80
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From the descriptive analysis conducted, the contractor respondents mean value was in the
range of 1.74 to 3.21.From the view point of contractors the following top 10 factors have
been identified as critical success factors:

(1) Material handling; (2)Proper flooring for adequate load bearing capacity; (3) Ambulance
room and emergency vehicles unsuitable location; {4) Any arrangement with hospital for
emergency treatment; {5} Power cables and welding cables protected from mechanical
damage; (6) Material protected from weather and rain; and

{7) Are the power tools provided with earth connection; (8) Insulations regularly inspected
and records maintained; {9)Tool box talks regularly conducted and (10) Safety committee,
indicate the most significant areaswhere Contractors respondents need to take into account
when implementing safety management in their construction industry. Top Critical success
factor on Contractors Perspective is shown in Table 2.

Table 2. Top Critical Success Factor on Contractors Perspective

Rank 1D Factor Mean s.b
1 (EC1}49 | Workmen trained in material handling? 3.21 0.705
2 (EC1}52 | Proper flooring done with adequate load bearing capacity? 3.16 0.672
3 PS30 Ambulance room/ emergency vehicle suitable located? 315 0.699
4 pS16 Any arrangement with hospital for emergency treatment? 3.1 0.705
g (EC2)107 s;;::; ;gbles and welding cables protected from mechanical 3.08 0.677
6 (EC1)55 | Material protected from weather and rain? 3.08 0.683
7 (EC3)135 | Are the power tools provided with earth connection? 3.06 0.755
8 (EC1)81 | Insulations regularly inspected and records maintained? 302 | 0.706
9 1S7 Employees given safety orientation? 3.01 0.672
10 156 Safety committee? 3.01 0.698

From the descriptive analysis conducted, the client respondents mean value was in the range
of 1.81 to 3.32. From the view point of GCCIA as a client the following top 10 factors have
heen identified as critical success factors: (1) Fire Fighting training; (2) Temporary screens
provided to protect others from welding rays, grinding sparks; (3) The small work piece held
in a vice or clamp; (4) Power tools handled properly; (5) False work has been designed by a
competent person; {6} Are the power tools provided with earth connection; and (7) Seat belts
provided and are in use by the users; (8) Power cables and welding cables protected from
mechanical damage;

(9) Flame cutting and welding taking place with proper fire precautions and (10) Employees
given specialized training where needed, indicate the most significant areas where client
respondents need to take into account when implementing safety management in their
construction industry. Top Critical success factor on GCCIA Perspective is shown in Table 3.

Table 3 Top Critical Success Factor on Clients Perspective

Rank D Factor Mean S.D
1 {EC1}64 | Trained persons to fight fire? 3.32 | 0.697




2 (EC2)110 ge:mgﬁ‘t:;\{);s?;igns provided to protect others from welding rays, 3.2 0.681
3 {EC32)150 | The smalt work piece held in a vice or clamp? 3.19 | 0.683
4 (EC3)136 ] Power tools handled properly? 319 | 0.727
5 (EC2}113 | False work has been designed by a competent person? 3.1% | 0.729
6 (EC3¥135 § Arethe power tools provided with earth connection? 3.18 | 0671
7 (EC3)139 | Seat belts provided and are in use by the users? 3.18 | 0.682
8 (EC2)107 : Power cables and welding cables protected from mechanical damage? 3.18 0.72
9 (EC1)62 | Flame cutting and welding taking place with proper fire precautions? 3.16 0.73
10 158 Employees given specialized training where needed? 3.14 | 0.676
VL. Conclusions

Based on the response obtained from the contractor and GCCIA respondents through
guestionnaire survey, the following two factors are found to significantly influence the
aspects of safety at construction sites:

Lack of knowledge about the necessary of earth connection for power tools.
Lack of knowledge about cables protect from mechanical damages.

Furthermore importing safety awareness, training and conducting safety audit also help in
ensuring safety at construction sites.

VII.
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