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ABSTRACT 
 

Safety is paramount in all endeavors of life. This encompasses Health, 

Environment and Security. Therefore, Occupational Safety and Health 

Administration (OSHA) targets Health, Safety, Security and Environment 

(HSSE), a compulsory test quadrant for executing any given project including 

construction. Tapping into relevant literatures plus authors over three decades 

of engineering construction and design experience, Systems Safety Engineering 

with emphasis on construction site activities/exposures and how to prevent 

fatalities – accidents, injuries and deaths or reduce them to the barest minimum 

were elucidated. The future of attractive construction site involvements hang on 

the balance of HSSE of which every construction practitioner must be compliant.  

 

Keywords: Health, Safety, Security, Environment, Construction. 
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1.0     INTRODUCTION: 

According to Acqnotes (2021), System Safety Engineering is that discipline of 

engineering utilizing specialized skills and knowledge in the application of 

scientific and engineering principles, techniques and criterial in identification of 

hazards, progressing to eliminating the hazards or reducing associated risks in the 

hazards cannot be eliminated. Therefore, the requirements for design and systems 

engineering, bearing in mind the potential risks, verification and validation (V & 

V) of effective mitigation, and acceptance of residual risk by approval or 

certification authorities are defined therein.  

 

Furthermore, System Safety Engineering defines and analyzes the design 

architecture, interface and behavioral requirements, the human interface within 

the duo of systems and systems of systems (SoS). 

 

Software system safety is also included in system safety engineering whose main 

threat revolves on the application of engineering and management principles, 

criteria, and techniques in optimizing all facets of safety within the boundaries 

of, cost and operational effectiveness in all phases of the lifecycle of the system. 

 

Therefore, the Systems Engineering (SE) application of engineering and 

management principles, techniques and criteria of arriving at acceptable risk 

given the boundaries or limits of suitability, cost, schedule and operational 

effectiveness throughout the lifecycle of the system is known as system safety. 

The entire gamut of environment, safety and occupational health consideration 

are covered by system safety which is a part of Systems Engineering Process, 

Risk Management Process with all required specific activities within the various 

Acquisition Phases. 

 

Despite the fact that Construction Lite Safety is one of the most overlooked 

matters in a construction project, accidents are great headaches for HR and 

nuisance for the worker; ESUB Project Management Software (2018). 

Irrespective of growing world population and increased demand for new, updated 

structures, stories of environmental disasters, trapped laborers, and earth-

shattering explosions render construction sites less attractive. It is therefore 

expedient to reduce workplace accidents, injuries, fatalities and deaths to zero or 

very minimal level if the popularity of the construction industry must be made 

higher. Workers must then be constantly and regularly made aware of safety 
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issues, trained on them, documenting the issues, communicating and discussing 

ways of improving these safety concerns and programs.  

 

Furthermore, the right equipment, proper supervision, innovative ways of solving 

problems and transparency on incident reporting must be inculcated into the 

workers.  

 

1.1. Construction sites Activities and Exposures 

Dynamic activities are involved in construction sites while workers actually 

engage in numerous activities capable of exposing them to various safety hazards. 

These hazards include though not limited to scaffolding, falling objects, working 

from rooftops, heavy construction equipment, use of temporary electrical circuits, 

operating electrical equipment and machinery in damp locations (EHS Princeton 

University, 2022). These activities exist in projects such as new buildings, roads, 

aerodromes, railway construction, renovation of existing facilities and projects, 

etc. 
 

Whatever the construction projects may be, it behoves on operators to implement 

safe work practices, training and programs while complying with Federal, State 

and Local regulatory requirements. The workplace safety program aims at 

identification, controlling and elimination of construction related hazards. 
 

The author reliably gathered that in Shell Petroleum Development Company 

(SPDC) Nigeria, if a worker dies on a project, the MD must go to Hague to answer 

to why such an incident occurred. With this in mind, safety matters at construction 

sites deserve the strictest attention to avoid accidents, fatalities and deaths. The 

dictum, if it is not safe, don’t do it therein comes very alive.  

 

1.2. Model Code of Practice for Sustainable Development and Environmental 

Stewardship 

The World Federation of Engineering Organizations, WFEO (2022) has put 

forward a Model Code of Practice with Interpretive Guide aimed at explaining 

the link between ethics and professional practice through consideration of 

Engineering in the boarder context of sustainable development and environmental 

stewardship. Engineers and Engineering firms in every country of the world have 

the express permission to use them, for example, showing commitment by posting 

them on the wall while also encouraging the professional development of 

engineers individually. 



5 | P a g e  

 

 

The tenets of the code of practice for sustainable development and environmental 

stewardship as given by WFEO (2022) are:  

 

1. Develop locally appropriate engagement processes for stakeholders, both 

external and internal, to solicit their input in an open and transparent manner, 

and respond to all concerns – economic, social and environmental in a timely 

fashion in ways that are consistent with the scope of your assignment. 

Disclose information necessary to protect public safety to the appropriate 

authorities. 

 

2. Maintain and continuously improve awareness and understanding of 

environmental stewardship, sustainability principles and issues related to 

your field of practice. 

 

3. Implement sustainability outcomes at the earliest possible stage employing 

applicable standards and criteria related to sustainability and the 

environment. 

 

4. Assess the costs and benefits of environmental protection, eco-system 

components, and sustainability in evaluating the economic viability of the 

work, with proper consideration of climate change and extreme events. 

 

5. Ensure that projects comply with regulatory and legal requirements and 

endeavour to exceed or better them by the application of best available, 

economically viable technologies and procedures. 

 

6. Integrate environmental stewardship and sustainability planning into the life-

cycle planning and management of activities that impact the environment, 

and implement efficient, sustainable solutions. 

 

7. Seek innovations that achieve a balance between environmental, social and 

economic factors while contributing to healthy surroundings in both the built 

and natural environment. 

 

8. Incorporate global, regional and local societal values applicable to your work, 

including local and community concerns, quality of life and other social 

concerns related to environmental impact along with traditional and cultural 

values. 
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9. Where there are threats of serious or irreversible damage but a lack of 

scientific certainty, implement risk mitigation measures in time to minimize 

environmental degradation. 

 

10. Use expertise of others in the areas where your own knowledge is not 

adequate to address environmental and sustainability issues. 

 

In like manner the ASCE sustainability standard, ASCE/COS 73-XX Standard 

Requirements for Sustainable Infrastructure which is applicable for all 

Infrastructure Sectors, “provides coherent and resistant performance – based 

objectives that can be included in procurement documents by owners, regulators, 

stakeholders and policy makers” ASCE Sustainability Standards and Codes 

(2022). Technical guidelines for promoting safety, reliability, productivity and 

efficiency in construction projects are found in the code/sustainability standard 

ASCE  (2020) pursuant to the above code/standard targeted projects from cradle 

to grave including components and outcomes described in Greenhouse Gas 

Emissions, Life-Cycle Cost Analysis, Natural World, Quality of Life, Resilience, 

Resource. Allocation and Sustainability Leadership.  

 

1.3. Benefits of Codes and Standards in Safety and Security Engineering  

According to Engineering Safety and Security Solutions (2022), “A code by 

definition is a set of rules that experts recommend for engineering professionals 

to follow and which is guided by years of experience and generally accepted 

good engineering practice. It is not compulsorily a law, but it can be adopted 

into one while a standard tends to be a more intricate set of technical details – 

the requisites for meeting a code. Primarily, the essence of codes in any given 

field of engineering is too protect the general public by setting up a basic and 

acceptable level of safety (and security) for infrastructures, products and 

processes. By applying standards, individuals and organization like can help to 

ensure that their products and services are consistent, compactible, safe and 

effective” 
 

Therefore, codes and standards help in the following: minimizing risk, 

productivity and continuity since products and systems are designed/fabricated to 

the following specifications: functionality, reliability, availability, adequacy and 

security. While a tendency for free flow of activities is created through 

compliance with the above guides, it can be very catastrophic to neglect them. 
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To ensure an acceptable level of accuracy in engineering designs across countries, 

countries and organizations must be adopted. These codes and standards are not 

just developed but are constantly updated by experts in the industry to engender 

cost effective and well-engineered solutions.  

 

1.4. Aims and Objectives  

The aims and objectives of this technical presentation are: 

1.4.1. Aims 

1. to show that safety of any engineering endeavor is critical if it must be 

undertaken. 

2. To show that construction site safety practices in Nigeria/Africa is miles 

below the aviation and oil/gas sector safety practices 
 

1.4.2. Objectives 

1. To exposure existing risks in construction projects sites 

2. To recommend ways of bringing these risks to zero level or reducing them 

to the barest minimum. 

 

2.0. CONSTRUCTION SAFETY 

Construction safety hazards that workers may be exposed to include: falling 

objects, use of temporary electrical circuits while operating electrical equipment 

and machinery in damp locations, working from scaffolding or rooftops, exposure 

to heavy construction equipment, exposures to fires, cutting machines, nails, 

sharp objects, etc. 

 

2.1. Aerial Lift Work Practices that Enhance Safety 

Often used to provide safe and mobile alternative to ladders and scaffolding 

are aerial boom platforms, cherry pickers and other types of aerial lifts; Aerial 

lifts include: articulating booms, bucket trucks, vertical towers, aerial ladders, 

extendible boom platforms, vehicle mounted aerial devices, combination of 

any such devices, etc. Aerial lifts are within the OSHA construction standard, 

29 CFR 1926.453, Aerial Lifts (https://www.osha.gov/pls/ 

oshaweb/owadisp.show_document?p_table=STANDARDS&P_id=10754). 

Figures 1 and 2 below depict aerial lift activities. 
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Figure 1: Aerial Work with Crane Bearing Basket  

Source: The Trustees of Princeton University (2022) 

  

 

 

 

 

 

 

Figure 2: Aerial Work Platform – Basket  

Sources: The Trustees of Princeton University (2022) 

 

The Trustees of Princeton University (2022) affirm that the following measures 

enhance safety where aerial lift works are carried out. 

2.1.1. Barricades and signs – while it is vital to cordon off the rotating 

superstructure of an aerial life, access to such areas are restricted with 

cones, caution tapes and barricades. Keeping pedestrians off hazardous 

area could also require signages. 

2.1.2. Electrical hazards – all elements, personnel and lift equipment must be kept 

away from any overhead electrical conductor at least 10 feet away. 

2.1.3. Fall protection – if an aerial work platforms rotating or articulating beyond 

the base is used, all the basket occupants must body harness attached to the 

anchor points of the basket. All lifts that ought not to be climbed or 

defeated in any way require guardrails.  

2.1.4. Outriggers and brakes – the following three cautionary measures are 

imperative in this regard: before the lift is used when working on an incline 

wheel chocks must be installed; outriggers must be positioned on solid 

grounds or pads during use; the brakes must be set when outriggers are 

used.  

2.1.5. Moving the lift – the lift must not be lowered before moving it horizontally, 

except if designed to do so. When moving the lit across populated areas 

such as schools, worship centres, markets, parks, etc. escort vehicles are to 

move ahead and/or behind the lift. 
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2.2. Articulated & Skid Steer Loaders and Associated Hazards 

“Skid steer loaders are small, rigid frame machines with lift arms that can be 

used to complete a varity of tasks.” (The Trustees of Princeton University, 2022). 

They may have tracks or wheels. Left and right wheels are operated on different 

speeds, thus turning the machine by skidding across the ground. Skid steer loaders 

are sometimes referred to as “Bobcats”. Figure 3 below is a skid steer loader  

 

 

 

 

 

 
 

 

Figure 3: Skid Steer Loader 

Source: The Trustees of PU (2022) 
 

On the other hand, Articulated loaders possess an articulated main frame 

supporting a front end attachment like shovel bucket, fork lift grapple or tines. 

Figure 4 below is an articulated loader. 

 

 

 

 

 

 

 

 

Figure 4: Articulated Loader  

Source: The Trustees of PU (2022) 

 

Hazards of the above two construction equipment include: falling or dropped 

loads, overloading and tipping, getting crushed or pinched (by the lift arms of the 

skid steer loaders and the mainframe of the articulated loaders). 

Thus, only trained/authorized individuals are permitted to operate articulated and 

skid steer loaders. 

2.3. Cutting & Welding  
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Commonly associated with construction activities is hot work (burning, cutting 

and welding activities). The fumes, gases, sparks, radiant energy produced from 

and hot metal pose potentials health, safety and property hazards. 

 

Figure 5-10 depict cutting and welding machines/equipment 

 

  
 

Figure 5: Plasma Cutting Machinery Figure 6: Profile Cutting Machine 

Source: westermans.com   Source: westermans.com 

 

 

 

 

 

 

 

Figure 7: Column & Boom Welder  Figure 8: Lathe Welder   

Source: westermans.com    Source: westermans.com 

 

Special awareness and training are required on the part of the worker who would 

use hot work equipment which could produce high voltages or utilize compressed 

gases. To prevent skin and eye burns due to exposure to the emitted UV during 

arc welding, there is need for training of arc welders to take precautionary 

measures during welding. Persons in the neighbourhood where arc welding are 

performed are warmed not too stare at the arc but mostly prevented totally from 

entering the vicinity of the welding works. By implementing effective and proper 

control programmes, the associated hazards of hot work can be eliminated or 

brought to the bearest minimum. 

 

 

 

 
 

 

 

 

 

  

Fig 9: Diesel Welder Generator  Figure 10: Orbital Welding Equipment 

Source: westermans.com   Source: westermans.com 
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2.3.1. Hot Work Areas Preparation 

The Trustees of Princeton University (2022) pin pointed the following controls 

regarding hot work areas. 

✓ Only authorized property trained and authorized persons are permitted to 

engage in these activities. 

✓ To prevent fire, employee burns, and UV light exposure, fire resistant 

curtains and/or tinted shields must be used. 

✓ To prevent hot sparks from entering walls or falling beneath floors or to a 

lower level, floor and wall openings must be covered within 35 feet of the 

work site. 

✓ Combustible materials must be moved at least 35 feet away from the work 

site otherwise, combustible materials must be protected with either of metal 

guards, flameproof curtains or covers other than tarpaulins.  

✓ Ideally, hot work must be carried out in properly designed shop area with the 

necessary ventilation and controls are specified above. 
 

2.4. Excavations and Trenching 

Majority of excavation accidents result from collapse of excavation walls and 

cave-ins, thereby rendering working in an excavation as a very hazardous one in 

the construction industry. The Trustees of Princeton University (2022) gave a 

good number of procedures and protective systems in this regard. 
 

They are: 

 

1. Workers must be protected from cave-ins by an adequate protective system in 

trenches that are 5 feet deep or deeper. 

 

2. A registered professional engineer must design excavations that are more than 

twenty feet deep. 

 

3. Trench boxes or shields must be used in accordance with the manufacturer’s 

recommendations, or as designed and approved by a registered professional 

engineer. 

 

4. Notify the program manager or the  authorized person (officer) For Facilities 

Operations safety of any new excavation on campus. 

 

5. When used, sloping of the excavation walls must be adequate for the type of soil. 

A competent person must determine soil type. 
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6. Never enter an unprotected trench. 

 

7. Any material or equipment, including spoil, that could fall or roll into an 

excavation must be placed at least two (2) feet from the edge of the excavation. 

All surface encumbrances that may create a hazard to workers must be removed 

or supported. 

 

8. A warning system for pedestrian and vehicular traffic must be in place around 

all excavations. The warning system must consist of barricades, hand or 

mechanical signals, or stop logs and flashing lights at night. 

 

9. Ramps, runways, ladders, or stairs must be used for access if the trench is greater 

than four feet deep. Access must be provided within 25 feet of a work area. 

 

10. Adequate protection from hazards associated with water accumulation must be 

in place before working in excavations. 

 

11. Employees exposed to public vehicular traffic must be provided with and wear 

reflective warning vests. 

 

12. Where workers or equipment are expected to cross over an excavation, walkways 

with standard guardrails must be provided. 

 

13. A daily inspection of the excavation, adjacent areas, and protective systems by a 

competent person is required. A competent person is one who is capable of 

identifying existing and predictable hazards in the surroundings or working 

conditions that are hazardous to employees, and who has authorization to take 

prompt corrective measures to eliminate them. The competent person for 

excavations and trenching performed on a project could be the Civil Engineering 

Manager or his designate. Reference the daily excavation checklist for a copy of 

the type of checklist that could be used by the competent person. A daily 

excavation checklist is typically used by the competent person. Figure 11 below 

depict Excavation and Trenching Work  
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Figure 11: Excavation and Trenching Work 

Source: The Trustees of PU (2022)  

 

2.5. Hoisting and Rigging  

When materials are too heavy or bulky to be safely manually moved, hoists are 

often used. Slings are the most commonly used materials-handling apparatus 

since hoists rely on slings to hold their suspended loads. Available in different 

materials and styles, slings, shackles, chokers and hoists, they are used with any 

of the lifting devices including forklift, crane or hoist. Four main types of slings 

are: wire rope, chain, mesh and synthetic. Figure 12 below show hosting 

operation. 

 

 

 

 

 

 

 

 

 

Figure 12: Hoisting 

Source: The Trustees of PU (2022)  

 

2.5.1. Fundamental Guidelines for History and Rigging 

Trustees of Princeton University (2022) gave the following fundamental 

guidelines for all types of rigging activities: 
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1. it is essential to determine the proper style, size, length, diameter and thickness 

of sling need for the application of prior to use. Select the sling best suited for the 

job. 

2. use proper hand signals when communicating with crane operators 

3. Allow for increased tension caused by sling angles 

4. Never tie knots in slings  

5. Watch for obstructions and power lines. Maintain at least 10 feet from energized 

power lines at all times  

6. Protect sling form sharp surfaces  

7. Rigging equipment must not be loaded in excess of its safe working load 

8. Lift load a few inches and check rigging 

9. Allow for increased tension caused by sling angles  

10. Determine the center of gravity of the load 

11. Hooks must be provided with safety latches  

12. Maintain load control. If required, attached tag lines prior to lift 

13. Protect load from rigging, if necessary. 

14. Equalize load on multiple leg slings. 

15. Start and stop the lift slowly  

16. Know the limitations of the lifting device 

 

 

2.5.2. Wire Ropes, chains and ropes 

 

1. Job or shop hooks and links or makeshift fasteners formed from bolts, rods, 

or other such attachments must not be used. 

 

2. When U-bolt wire rope clips are used to form eyes, table 1 below must be 

used to determine the number and spacing of clips. 

 

3. Defective gear must be removed from service immediately 

 

4. When U-bolts are used for eye splices, the U-bolt must be applied so that the 

“U” section is in contact with the dead end of the rope. 

 

5. Wire ropes, chains, ropes, and other rigging equipment must be inspected 

prior to use and as necessary during use to ensure their safety. 
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Table 1: Number and spacing of clips when u-bolt wire rope clips are used 
 

Improved plow steel, rope        Number of Clips        Number of Clips Other  minimum spacing 

diameter (inches)                    Drop Forged             Materials                      (inches) 
 

1/2                                            3                                4                                   3 

5/8                                            3                                4                                   3 3/4 

3/4                                            4                                5                                   4 1/2 

7/8                                            4                                5                                   5 1/4 

1                                               5                                6                                   6 

1 1/8                                         6                                6                                   6 3/4 

1 1/4                                         6                                7                                   7 1/2 

1 3/8                                         7                                7                                   8 1/4 

1 1/2                                         7                                8                                   9 

 

Source: The Trustees of PU (2022) 

2.6. Scaffolding  

A scaffold is any suspended work surface that is temporality elevated to support 

workers and/or materials. Many types of scaffolds exist but they can be broadly 

classified into two: tubular welded frame (supported scaffold) and two-point 

suspension (suspended scaffold). 

 

Figure 13, 14 and 15 below show scaffold being erected and utilized respectively 

on a project 

 

 

 

 

 

 

 

 

 

Figure 13: Scaffolds being erected   Figure 14: Scaffolds in use on in project 

Source: The Trustees of Plc (2022)  Source: The Trustees of Plc (2022) 
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Figure 15: Scaffolds being erect for 

use on authors ongoing project site 

Source: Authors Elucidation   

 

Irrespective of the type of scaffolds, the following requirements apply  

 

2.6.1. Scaffold Erectors Responsibilities  

Scaffold erectors responsibilities include:  

A scaffold erector’s responsibilities include (but are not limited to): 

 

1. Erecting scaffolds in accordance with local, state, and federal. Erectors also must 

abide by all manufacturer recommendations and be capable of erecting scaffolds 

under the guidance of a competent person. 

 

2. Inspecting all scaffold components prior to assembly to insure that components 

used are of similar material and in good repair before becoming a part of the 

completed scaffold. This includes (but is not limited to): mudsills, screw jacks, 

frames, braces, planks, access ladders, brackets, etc. 

 

3. Maintaining fall protection requirements while erecting / dismantling scaffolds. 

 

4. Providing a scaffold to the user that is free from recognizable and preventable 

hazards (i.e. fall protection systems in place, falling object prevention in place, 

appropriate access / egress to and from the scaffold, appropriate anchorage and 

stability of the structure, appropriate walking / working surfaces, maintaining 

appropriate clearances from electrical hazards, etc.) 

 

5. Prior to occupation scaffold erectors must notify the competent person that the 

scaffold has been erected and is ready to be inspected. 

 

6. Training of other scaffold users if needed. 
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7. Contacting and coordinating with the Competent Person regarding any issues 

associated with the erection of a scaffold. 

 

8. Contacting EHS if there is a concern regarding the erection of the scaffold. 

 

2.6.2. Scaffold Users Responsibilities 

A scaffold user is defined as any employee who utilizes an elevated temporary 

work platform (scaffold) to perform work. Scaffold users must be trained in the 

recognition of the hazards 

A scaffold user’s responsibilities include: 

 

A scaffold user’s responsibilities include (but are not limited to): 

 

1. Examining the scaffold tag (which should be affixed near the access point) to 

verify that a competent person has deemed the scaffold safe for use. This must 

be done prior to initial use of the scaffold each shift. 

 

2. Refusing to occupy a scaffold prior to the Competent Person providing 

documentation indicating that the scaffold has been inspected and deemed 

safe. Additionally, a user has the right to refuse to occupy the scaffold should 

they contest the competent person’s findings. In rare instances such as this, 

EHS will be called in to provide guidance as to the safety of the scaffold. 

 

3. Notifying the competent person of any safety concerns associated with the 

erection, conditions, use, and / or maintenance of the scaffold. 

 

4. Utilizing scaffolds in accordance with all local, state, federal, manufacturer, 

and institutional rules and regulations. 

 

2.6.3.  Competent Persons Responsibilities  

1. Overseeing the erection of the scaffold  

2. Contact EHS for assistance and guidance in any of the duties associated with 

being Competent Person 

3. Final inspection of the scaffold prior to initial occupation of the condition of the 

scaffold and its ability to be occupied safely 

4. Designing and  preplanning of the scaffold including weight limitations, scaffold 

type, fall protection, tie-offs, supports, etc. 

5. Inspections of scaffolds after changes / alternations have been made.  
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6. At a minimum, daily inspection and documentation of the condition of the 

scaffold and  its ability to be occupied safely. 

7. Training of other competent persons, scaffold erectors, and users. 

8. Oversight and inspections of mobile scaffolds.  

 

 

2.7. Other Construction Activities 

2.7.1. Use of loaders (starting and operating it) 

2.7.2. Crane operations  

2.7.3. Forklift operations 

2.7.4. Fleet and vehicular operations 

 

 

3.0  GENERAL CONSTRUCTION SAFETY GUIDES  

Safety being everyone’s business implies among others that at construction sites 

all hands must be on deck to ensure that construction projects are achieved 

incident free or at the barest minimum. Workplace safety programme must 

therefore be employed to improve the safety of the work environment through 

recognition, evaluation and control of hazardous conditions so as to reduce the 

frequency and severity of injuries (The Trustees of PU (2022)) there are some 

things that could assist in facilitating zero of near zero incident projects.  

 

3.1.  Regular use of Personal Protective Equipment (PPE’s) 

While on construction or renovation works, PPE’S must be worn at all times. The 

author avers a minimum standard is that every worker must wear coveralls, hard 

hat, safety shoes, hand gloves, safety glasses and nose/face masks. This is based 

on years of experience in construction projects design and execution. Employees 

exposed to vehicular traffic must wear high visibility safety vests with reflective 

striping. Where there are no high vehicular traffic, high visibility shirts with 

sleeves are worn. It is not permitted for workers to wear sneakers, sandals high-

heeled or open toed shoes, sleeveless or tank top shirts, sweatpants and short 

pants.  
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3.2.1. Colour Code 

The following colour codes (Figure 16) are adopted for underground utility lines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 16: Colour Code for marking underground utility lines  

Source: The Trustees of PU (2022) 
 

3.2.2. Electrical wiring colour codes  

Figures 17 and 18 depict electrical wiring colour codes as shown below.  

 

 

 

 

 

Figure 17: DC Power    Figure 18: AC Power  

Source: Creative Safety Supply (2022) Source: Creative Safety Supply (2022) 
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Workers in construction sites are trained and given the awareness of recognize 

the colour codes and know what they stand for for safety reasons. 

 

3.3. Arresting Systems for Personal Fall 

Body harness, lanyard, connector, lifeline, and an anchorage point capable of 

supporting not less than 5000 pounds are some components of personal fall 

arresting system. According to the Trustees of Princeton University (2022), the 

following points must be noted  

 

1. Fall arrest system must be rigged so a worker can neither free fall more than 

6 feet (4 in CA), nor contact any lower level. Deceleration devices used must 

not exceed 3.5 feet. 

 

2. Full body harnesses must be used at all times for Fall Arrest Systems. 

 

3. D-rings and snap hooks must have a minimum tensile strength of 5,000 lbs. 

 

4. Full-body harnesses come with optional side, front and shoulder D-rings. 

The side and front D-rings are connection points used for work positioning, 

and the shoulder D-rings are for retrieval from confined spaces. 

 

5. Snap hooks must be sized to be compatible with the member to which they 

are connected to for the prevention of rollout. Only locking-type snap hooks 

must be used. 

 

6. Lifelines must be protected against being cut or abraded. 

 

7. Horizontal lifelines must be designed, installed, and used under the 

supervision of a qualified person as part of a complete personal fall arrest 

system maintaining a safety factor of at least two. 

 

8. Lanyards and vertical lifelines must have a minimum breaking strength of 

5,000 lbs. 

 

9. Limit maximum arresting force on a worker to 1,800 lbs. when using a body 

harness. 
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3.3.1. Covers  

These are positioned/fastened over holes in the working environment to 

prevent falls. According to the Trustees of PU (2022), the following must 

be noted in respect of covers 

 

 

1. All covers must be secured when installed to prevent accidental displacement 

by wind, equipment, or workers. A cover is not secured if it can be picked up 

with moderate effort. 

 

2. All covers must be marked in paint with the words “CAUTION - HOLE - DO 

NOT REMOVE”. 

 

3. All other covers must be capable of supporting, without failure, at least twice 

the weight of workers, equipment, and materials that may be imposed. 

 

4. Covers located in roadways and vehicular aisles must be capable of 

supporting, without failure, at least twice the maximum axle load of the 

largest vehicle expected to cross over the cover. 
 

3.4  Safety Net Systems  

These are nets installed to the closet possibility under any work area.  Figure 19  

below shows a safety net  

 

 

 

 

 

 

 

 

 

 

 

Figure 19: Safety Nets installed on a Multistorey Building Project   

Source: The Trustees of PU (2022) 
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3.5  Positioning Device Systems  

This consists of a body belt or harness rigged to permit work on any vertical 

surface with both hands free. Example in walls. Figure 20 below shows a typical 

positioning device systems  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20: Positioning Device Systems worn by a worker  

Source: The Trustees of PU (2022) 

 

3.6  Construction Safety Rules  

From wearing of PPE’s to following procedures, the construction site can be safe 

while accidents are prevented. Haspod (2022) proffered the following ten simple 

rules: 

1. PPE’s must be worn at all times 

2. No work must be started without an induction – in some sites this can be daily 

3. The site must be kept tidy 

4. Everyone must ensure they do not put themselves and others at risk 

5. Safety signs and procedures must be followed 

6. No one must work in unsafe areas 

7. Defects and near misses must be reported 

8. No one must tamper with equipment 

9. The right equipment must always be used 

10. Where there is any doubt, there is need to ask questions 

 

Figure 21 below is a pictorial presentation of construction safety rules 
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Figure 21: Construction Safety Rules Made Simple  

Source: Haspod (2022) 

 

 

3.7  Vital Issues in construction safety According to ASSP (2022) 

According to ASSP (2022), Safety professionals and contractors must consider 

certain issues to ensure construction safety. They are: 

1. To educate the workers about the hazards and risks they face on site. Everyone 

on site must be familiar with the OSHA “Focus four” of all hazards, caught-in or 

between hazards, struck-by hazards and electrocution hazards and how to prevent 

them from occurring. 
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2. All must understand the project – comprehensive understanding of work to be 

performed with requirements to be met and the person responsible must be known 

by all participants. 

3. Workers well-being must be a primary concern 

4. The hierarchy of controls must be always remembered 

5. Effective safety management must be employed – OSHA provides guidelines for 

effective safety and health program management as shown below: 

• Commitment and leadership from management 

• Worker participation 

• Hazard identification and assessment 

• Hazard prevention and control 

• Education and training 

• Communication 

• Project improvement  
 

Each of these elements must be examined to improve safety and health 

programmes.  

 

3.8  Parties Responsible  

In order to safely execute any job in a constitution site, some personnel must be 

provided by the contactor. For example, in order to safely operate a crane, the 

following responsible parties that must be provided: 
 

- Assembly/Disassembly (A/D) Director  

- Competent Person 

- Qualified Person 

- Qualified Rigger 

- Qualified Signal Person 

 

3.9  Injury and Incident Reporting in Construction  

The rule is that before your work shift ends on the day you are injured, all 

accidents, injuries, or near-misses must be reported to your supervisor. 
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4.0  CONCLUSION AND RECOMMENDATIONS 

 

4.1 Conclusion  

It has become evident that the three basic necessities of life has expanded to four 

with safety  being the fourth. Without HSSE given the present security challenges 

worldwide, the first three necessities become practically impossible to attain or 

even irrelevant. Systems Engineering application of engineering and 

management principles, techniques and criteria leading to arriving at acceptable 

risk in the boundaries of suitability, cost, schedule and operational effectiveness 

throughout the lifecycle of a given system is imperative in any endeavour. Given 

the quantum exposures available in any construction project/site, reducing them 

to the barest minimum if not totally eliminated is the only guaranteed way for 

work to commence at all. Human lives are sacred and stakeholders in then 

construction industry must prioritize safety for success to be in view. The author 

therefore asserts that the indices of project success should go beyond cost, time 

and quality factors to include safety. 

 

4.2 Recommendations  

The following recommendations are made for effective realization of 

construction projects: 

1. The construction sector must up it's game regarding HSSE as in the aviation and 

oil/gas sectors. Safety considerations must no longer be scarified or taken for 

granted on any construction site. 

 

2. Independent safety assessors and monitors should be attached to all projects once 

approved by the regulatory authorities for execution. These accessory and 

monitors should be given unhindered access to the projects wherein they are 

assigned. 

 

3. Just like Architectural, Structural, Mechanical, Electrical, and other required 

designs/drawings are compulsorily submitted before requisite approvals are given 

for commerce of projects, HSSE designs/drawings should equally be made 

approval requirements. 

 

4. Safety Engineers should be employed in the offices of all construction sector 

regulatory authorities to authenticate the safety designs made for any construction 

project.  
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