STEEL N

ERECTION _
."’/ |

Hazards &r
Control
Measures

.



HSE STUDY GUIDE

Kealth, Safety & Environment

Table of Contents

Chapter 1: Introduction 3
What is Steel Er@CHIONT ....oviiieieieeeeee e 3
Importance of Steel Erection Safety..........cociiriniiineccce e 3
SCOPE Of the EBBOOK. ...ttt sbesbe b eae s 3

Chapter 2: Understanding Steel Erection Hazards 4
Common Hazards in Steel EreCtioN .........ccoiiiiiririniie st 4
Falls from HEIGIES ..ottt 4
SEUCTUTAl COllAPSE ...ttt ettt e e be e e be e e e sbeeneenteeneenees 4
SEIUCK-BY HAZAIAS ..ottt 4
B OCErOCUTION ...ttt ettt st b ettt e b bt e nbe st e e 4
FIT@ HAZAIAS ...ttt sttt 5
Health Hazards ... 5

Chapter 3: Risk Assessment and Planning 6
SITE ASSESSMENT ...ttt 6
Hazard 1dentification.........ccoioiii et 6
Developing @ Safety Plan ... e 7
Emergency RESPONSE Plans........c.oouiiiiiiiiiiieeetce ettt 7

Chapter 4: Control Measures for Steel Erection Safety 8
Fall Prevention and Prot@CtioN ........co.ooieiiiiieeeeeee e 8
SEFUCTUTAl INTEGIILY ..ottt 8
SEIUCK-BY HAZardS ... .ottt 9
EleCtroCUTION PreVENTION. .. ..ottt ettt sbe e 9
FIFE PreVENTION ..ottt besb et nne s 9
Health Hazard Mitigation ..........ccueiiiiiiiiiicecccee e s 10
Equipment and Machinery Safety ..o 10

Chapter 5: Personal Protective Equipment (PPE) 11
SEIECHION OF PPE......iieeee bttt ettt ettt ese e neene 11

www.hsestudyguide.com




HSE STUDY GUIDE

Kealth, Safety & Environment

Proper Use and MaiNteNanCe.........eeuiiuiriiiieienieeie ettt st sae st
Fall ProteCtion SYSTEMS. ...ttt
RESPIrAtONy PrOtECHION ...oviieieiieiieieee ettt sbe e sbeenes
HEarNG Prot@CtiON .....c..oiuiiiecee e

Eye and FACE ProtECLION ..ooueiiicieeceee ettt st e sbe s

Chapter 6: Safe Work Practices
Steel Erection PrOCEAUIES.....c..oviiiieeee ettt s
Safe Lifting and Rigging TEChNIQUES .......c.cirieuiiirieinicieiseeeseee e
Communication ON the JOD SIte.......ooiiiiii e
Working in Adverse Weather Conditions..........ccccueiiiriiieiiieieeeeeeee e

Chapter 7: Equipment and Machinery Safety

INSpection @and MaiNtENANCE ........cuiiiiiiieeee ettt
Crane and Hoisting EQUipmMent Safety........coiiiiiiiiiiiiiee e
Welding and CUtting Safety .....cc.ooiiiiiiiii e s
Hand and POWEE TOOIS......c.ooiiiiiiiiieiee et

Chapter 8: Training and Education

TraiNiNg REQUINTEMENTS. .. .iiuieiiiieieeiieste ettt sttt st et e s be et e sbeenbesseenbeeneenseeneas

Importance of Competent PErsonnel ..........ocooireiriiiincieiccceseeeee e

Chapter 9: Emergency Preparedness
First Aid and Medical ASSISTANCE.........cocueiuiiiiiieieee e e
FITE SATOLY .ttt

EVACUATION PrOCRAUIES. ...

Chapter 10: Conclusion
RECAP Of KEY POINTS ...ttt
THANK YOU

www.hsestudyguide.com

14
15
15
15
15
16
17
17
17
18
18
18
18
20
20
21



HSE STUDY GUIDE

Kealth, Safety & Environment

Chapter 1: Introduction

What is Steel Erection?

Steel erection is the process of lifting, positioning, and securing steel components to
create structural frameworks for buildings, bridges, and other infrastructure projects.
It is a critical phase in construction and demands utmost attention to safety.

Importance of Steel Erection Safety

Ensuring the safety of workers involved in steel erection is of paramount importance.
The inherent risks associated with working at heights, handling heavy materials, and
operating machinery make steel erection one of the most hazardous construction
activities.

Scope of the eBook

This eBook comprehensively covers the safety aspects of steel erection, from
understanding hazards and legal regulations to practical control measures and best
practices. Whether you are a construction worker, supervisor, safety manager, or
simply interested in construction safety, this eBook provides valuable insights into
the world of steel erection safety.
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Chapter 2: Understanding Steel Erection Hazards

Common Hazards in Steel Erection

Before delving into specific hazards, it's essential to recognize that steel erection
involves a unique set of risks. Common hazards include falls from heights, structural
collapse, struck-by hazards, electrocution, fire hazards, and health risks due to
welding fumes and other factors.

Falls from Heights

Falls are among the most significant risks in steel erection. Workers often operate at
elevated heights, whether on steel beams, scaffolding, or during crane operations.
This chapter will discuss fall protection systems and safe work practices that can
prevent accidents.

Structural Collapse

Structural collapse can occur if the steel framework isn't properly erected or if there
are defects in the steel components. Understanding the principles of structural
integrity and proper inspection are crucial aspects of mitigating this hazard.

Struck-By Hazards

Workers can be struck by heavy objects, equipment, or materials during steel
erection. This chapter explores the different types of struck-by hazards and strategies
to prevent them through proper communication and hazard identification.

Electrocution

Working near power lines and electrical systems poses the risk of electrocution.
Electrical safety measures, awareness, and proper training are vital in preventing
electrical accidents.
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Fire Hazards

Welding and cutting operations can generate high heat and sparks, leading to fire
hazards. We'll discuss fire safety measures, including the use of fire-resistant
materials, fire extinguishers, and safe welding and cutting practices.

Health Hazards

Steel erection also brings health risks, including exposure to welding fumes, noise,
and vibration. This chapter covers the health hazards associated with steel erection
and the importance of personal protective equipment (PPE) and monitoring worker
health.
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Chapter 3: Risk Assessment and Planning

Site Assessment

Before starting any steel erection project, a thorough site assessment is essential.
This assessment should include:

e Examining ground conditions to ensure they can support equipment and
loads.

« Identifying overhead obstacles and potential hazards.
e Assessing the proximity of nearby structures, utilities, and power lines.
A comprehensive site assessment lays the foundation for effective hazard

identification and risk mitigation.

Hazard Identification

|dentifying hazards is the cornerstone of effective risk management. A systematic
approach to hazard identification includes:

e Regularly inspecting the work area for potential hazards.

« Engaging workers in hazard identification through toolbox talks and safety
meetings.

o Documenting and prioritizing identified hazards.

Proper hazard identification is essential for creating a safer work environment.
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Developing a Safety Plan

Based on the findings of the site assessment and hazard identification, a safety plan
should be developed. This plan should outline:

e Specific safety procedures and protocols for the project.
e Emergency response plans, including first aid and evacuation procedures.
o Communication channels for reporting and addressing safety concerns.
A well-detailed safety plan provides guidance and structure for maintaining safety

throughout the project.

Emergency Response Plans

Emergencies can happen, and being prepared is critical. Emergency response plans
should be in place to address various scenarios, including:

o Falls: Procedures for immediate assistance and medical response.
o Fire: Fire prevention measures and evacuation plans.
e Structural Failures: Evacuation and rescue protocols.

Regular drills and training ensure that all workers know their roles in emergency
situations, leading to faster and more effective responses.

www.hsestudyguide.com
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Chapter 4: Control Measures for Steel Erection Safety

Fall Prevention and Protection

Falls are a significant hazard in steel erection. To control this risk, consider these
detailed measures:

e Guardrails: Install sturdy guardrails around open edges and floor openings.
« Safety Nets: Set up safety nets beneath working areas at heights.

e Personal Fall Arrest Systems (PFAS): Provide and require the use of PFAS for
workers at elevated positions.

o Safety Monitors: Employ safety monitors who can warn workers of potential
fall hazards.

e Training: Ensure all workers are trained in fall prevention techniques and how
to use PFAS.

Structural Integrity

Maintaining the structural integrity of the steel framework is crucial. Control
measures include:

e Structural Inspections: Conduct rigorous inspections before and during
erection to identify and address any defects.

e Proper Bracing: Ensure that bracing and connections are correctly installed
and secured.

e Load Limits: Clearly mark load limits and ensure they are not exceeded during
the erection process.
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Struck-By Hazards

Workers can be struck by heavy objects, equipment, or materials during steel
erection. Control measures involve:

e Work Zones: Establish clear work zones, and use barricades to prevent
unauthorized access.

« High-Visibility Clothing: Require workers to wear high-visibility clothing to
enhance their visibility on the job site.

e Equipment Control: Control the movement of vehicles and equipment in the

work area and ensure clear communication protocols.

Electrocution Prevention

Electrocution risks arise when working near power lines and electrical sources.
Control measures encompass:

« Identify Electrical Hazards: Mark and identify electrical hazards on the job
site.

« Safe Distances: Maintain safe distances from power lines and electrical
sources.

o Training: Provide thorough electrical safety training for workers.

Fire Prevention

Fires can have devastating consequences on a construction site. Effective control
measures include:

o Fire-Resistant Materials: Use fire-resistant materials for welding and cutting
operations.

« Ventilation: Ensure proper ventilation to disperse welding fumes and gases.

e Fire Watch: Appoint fire watch personnel during hot work operations to
monitor and respond to potential fires.

www.hsestudyguide.com
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Health Hazard Mitigation

Exposure to health hazards, including welding fumes and noise, can be controlled
with these measures:

« Ventilation Systems: Implement effective ventilation systems for welding and
cutting operations.

e Respiratory Protection: Provide workers with appropriate respiratory
protection when needed.

« Air Quality Monitoring: Regularly monitor air quality, especially in confined
spaces, and conduct health checks for workers exposed to hazards.

Equipment and Machinery Safety

To control the risks associated with equipment and machinery, follow these
measures:

e Inspection and Maintenance: Establish rigorous inspection and maintenance
schedules for all equipment.

e Operator Training: Ensure that operators are properly trained and certified
for the equipment they use.

e Manufacturer Guidelines: Follow manufacturer guidelines for the safe use
and maintenance of equipment.

Effective control measures are essential for minimizing risks during steel erection,
safeguarding worker well-being, and ensuring successful project completion.
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Chapter 5: Personal Protective Equipment (PPE)

Selection of PPE

Selecting the appropriate Personal Protective Equipment (PPE) is critical in steel
erection safety. Different tasks and environments may require different types of PPE.
Some key considerations include:

o Hazard Assessment: Identify the specific hazards workers will face and
choose PPE accordingly.

« Fit and Comfort: PPE should fit properly and be comfortable to wear for
extended periods.

e Compliance: Ensure that selected PPE meets relevant safety standards and

regulations.

Proper Use and Maintenance

Having the right PPE is only part of the equation. Workers must use PPE correctly and
maintain it properly:

e Training: Provide training on how to correctly don, doff, and use PPE.
e Inspection: Regularly inspect PPE for damage or wear and replace as needed.
e Cleaning and Storage: Clean and store PPE according to manufacturer

guidelines to maintain its effectiveness.

Fall Protection Systems

Given the elevated nature of steel erection work, fall protection is paramount. Fall
protection systems include:

o Harnesses: Properly fitting full-body harnesses that distribute fall forces.

www.hsestudyguide.com
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o Lifelines: Used for vertical or horizontal movement, with shock-absorbing
features.

o Guardrails: Preventing falls by creating a barrier along edges or openings.

« Safety Nets: Positioned below work areas to catch falling workers.

Respiratory Protection

Welding fumes and other airborne contaminants pose health risks. Respiratory
protection is essential when:

o Workers are exposed to airborne particles, gases, or vapors.
e Ventilation systems cannot adequately control exposure.

e Proper engineering controls are not feasible.

Hearing Protection

Construction sites are noisy environments, and long-term exposure to high noise
levels can lead to hearing loss. Hearing protection measures include:

o Earplugs or earmuffs to reduce noise exposure.
e Training on the proper use of hearing protection.

e Monitoring noise levels and implementing controls where possible.

Eye and Face Protection

Steel erection involves potential hazards to the eyes and face. Key considerations
include:

« Safety glasses or goggles to protect against flying particles and debris.
e Face shields for additional protection during welding and cutting operations.

o Ensuring proper fit and clarity of eye and face protection.

www.hsestudyguide.com
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Chapter 6: Safe Work Practices

Steel Erection Procedures

Safe work practices during steel erection include:
« Proper Rigging: Ensuring that loads are correctly attached and balanced.

e Connection Methods: Following approved methods to secure steel
components.

e Hoisting Safety: Using cranes and hoisting equipment safely.
e Load Handling: Avoiding overloading and uncontrolled movements.

These practices are essential for preventing accidents during steel erection.

Safe Lifting and Rigging Techniques

Effective lifting and rigging techniques are crucial in steel erection. Key practices
include:

o Proper load calculations to ensure safe lifting capacities.
e Choosing appropriate slings, shackles, and rigging hardware.

e Conducting pre-lift meetings to ensure everyone understands their roles.

Communication on the Job Site

Clear communication is vital for safety on a construction site. This includes:
o Designating a signal person for crane operations.
e Establishing hand signals and communication protocols.

e Regular safety meetings and toolbox talks to address concerns.

www.hsestudyguide.com
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Working in Adverse Weather Conditions

Steel erection often takes place in various weather conditions. Safeguard workers by:
e Monitoring weather forecasts and suspending work during severe conditions.
e Ensuring walking surfaces are clear of ice and snow.
e Providing appropriate cold-weather gear.

Adhering to safe work practices ensures that steel erection projects are carried out
with the utmost attention to worker safety.

www.hsestudyguide.com
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Chapter 7: Equipment and Machinery Safety

Inspection and Maintenance

Regular inspection and maintenance of equipment are critical for preventing
accidents and ensuring the safe operation of machinery in steel erection:

e Inspection: Conduct thorough equipment inspections before each use,
looking for signs of wear, damage, or malfunction.

e Maintenance: Develop a maintenance schedule and perform regular checks

and servicing as recommended by manufacturers.

Crane and Hoisting Equipment Safety

Cranes play a central role in steel erection, but they also pose significant risks. To
ensure crane safety:

e Operator Training: Crane operators must be trained, certified, and
experienced.

o Load Calculations: Calculate load weights and verify them against crane
capacities.

« Safe Operating Practices: Follow proper crane operating procedures,

including load handling, signaling, and positioning.

Welding and Cutting Safety

Welding and cutting operations are inherent to steel erection. Safety measures
include:

« Fire Prevention: Use fire-resistant materials for welding and cutting.

« Ventilation: Ensure adequate ventilation to remove welding fumes and gases.
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e Proper Storage: Store compressed gases securely and separately from

flammable materials.

Hand and Power Tools

Hand and power tools are commonly used on construction sites. Safety measures

include:
e Inspection: Regularly inspect tools for defects or damage.

o Training: Train workers in the safe use of tools, including proper techniques

and precautions.
« Storage: Store tools safely to prevent accidents and maintain their condition.

Adhering to equipment and machinery safety guidelines is essential to minimize risks
during steel erection projects.
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Chapter 8: Training and Education

Training Requirements

Comprehensive training is essential for steel erection safety. Training requirements
include:

« Basic Safety Training: All workers should receive basic safety training
relevant to their tasks and responsibilities.

o Specialized Training: Workers operating equipment, working at heights, or
performing welding and cutting tasks require specialized training and
certification.

e Continuous Education: Encourage ongoing learning to stay current with

safety practices and emerging technologies.

Importance of Competent Personnel

Competence is a key factor in ensuring safety. Competent personnel in steel erection:
e Understand the risks associated with the work.
e Have the skills and knowledge to perform tasks safely.

e Recognize when to seek guidance or assistance.

www.hsestudyguide.com
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Chapter 9: Emergency Preparedness

First Aid and Medical Assistance

Quick access to first aid and medical assistance can save lives in emergencies. Key
considerations include:

« First Aid Stations: Set up well-equipped first aid stations in easily accessible
locations on the job site.

« First Aid Training: Ensure that designated first aid personnel are trained to
provide immediate assistance.

e Medical Response: Have a clear plan for summoning professional medical

assistance when needed.

Fire Safety

Fires can be catastrophic on a construction site. Fire safety measures include:

« Fire Prevention: Implement measures to prevent fires, including proper
storage of flammable materials and equipment.

« Fire fighting Equipment: Maintain and regularly inspect fire extinguishers
and ensure workers know how to use them.

« Evacuation: Establish evacuation plans and ensure all workers know the

evacuation routes and assembly points.

Evacuation Procedures

In case of emergencies, safe and efficient evacuation is essential. Develop and
implement evacuation plans that consider:

« Evacuation Routes: Identify primary and secondary evacuation routes.
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o Assembly Points: Designate safe assembly areas where workers can gather
after evacuating.

o Communication: Ensure clear communication of evacuation signals and
procedures.

Regularly practicing emergency response drills helps workers become familiar with
the procedures, leading to more efficient responses during real emergencies.
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Chapter 10: Conclusion

Recap of Key Points

In this eBook, we've explored the complex world of steel erection safety, covering
hazards, regulations, control measures, and best practices. As a recap, some key
takeaways include:

e Understanding Hazards: Recognize the unique risks associated with steel
erection, including falls, structural collapse, struck-by hazards, and more.

e Legal Compliance: Comply with OSHA standards and other relevant
regulations to maintain a safe and compliant work environment.

o Risk Assessment: Conduct thorough site assessments and hazard
identification to develop effective safety plans.

o PPE and Training: Select appropriate PPE and provide comprehensive
training to workers.

« Emergency Preparedness: Be prepared for emergencies with first aid, fire
safety, and evacuation plans.

e Continuous Improvement: Regularly review and enhance safety practices
through case studies, lessons learned, and control measures.

Thank you for exploring the world of steel erection safety with this eBook. Your
dedication to safety is a crucial element in making steel erection projects safer and
more efficient for the future.
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