
CHAPTER 1 

HISTORY OF SAFETY 

Safeguarding of machine: 

This chapter introduces the concept of safeguarding of machinery,  

With a specific focus on substantial machine guarding. 

Why Guard Machinery? 

Machinery is an essential part of many industries. Moving machineries pose potential hazards to workers. 

Moving parts, sharp edges, and electrical components can cause serious injuries if not properly guarded. 

Safeguarding refers to the practices and measures taken to protect workers from these hazards. Effective 

safeguarding helps to: 

 Prevent accidents: Guards act as physical barriers that prevent accidental contact with dangerous 

machinery moving parts. 

 Minimize injury severity: Even if contact occurs, guards can lessen the impact and reduce the 

severity of injuries. 

 Promote safe work practices: The presence of guards reinforces the importance of safety and 

discourages unsafe behaviour. 

Machine guarding is a legal requirement. It refers to a specific standard for safeguarding. Effective: The 

guards must be designed and positioned to prevent access to hazardous areas during machine operation. 

 Durable: Guards must be constructed from strong and lasting materials that can withstand normal 

wear and tear in the workplace environment. 

 Secure: Guards must be securely fastened to the machine to prevent accidental removal or 

tampering. 

 Does not create new hazards: The design and placement of guards should not introduce new 

tripping, pinching, or other hazards. 

Types of Machine Guards: 

There are various types of machine guards, each suited to different situations. Some common examples 

include: 

 Fixed guards: Permanently attached to the machine, offering a high level of protection. 

 Interlocking guards: Automatically stop the machine when the guard is opened, preventing 

accidental contact with moving parts. 

 Adjustable guards: Can be repositioned to accommodate different materials or tasks. 

 Two-hand controls: Require the operator to use both hands to activate the machine, preventing 

accidental contact with hazardous areas. 

The Importance of Machine Guarding: 

Machine guarding plays a critical role in workplace safety. By implementing and maintaining effective 

guards, organizations can significantly reduce the risk of machinery-related accidents and create a safer 

work environment for their employees. 

 



Additional Considerations: 

 Risk assessment: A thorough risk assessment should be conducted to identify all potential hazards 

associated with a machine and determine the most appropriate guarding measures. 

 Employee training: Employees must be properly trained on safe work practices around machinery 

and the importance of using guards as intended. 

Statutory Provisions on Machine Guarding: 

 Employer’s Duty: Employers have a legal duty to ensure the safety of their workers and provide 

adequate safeguarding for machinery. 

 Guarding Requirements: The regulations might define the concept of "substantial guarding" and 

outline the specific criteria for effective guards (e.g., strength, durability, secure attachment). 

 Risk Assessment: The regulations might mandate conducting risk assessments to identify potential 

hazards associated with machinery and determine the necessary guarding measures. 

 Maintenance and Inspection: Requirements for regular maintenance and inspection of guards to 

ensure their functionality and continued effectiveness. 

Types of Machine Guards:  

Safeguarding machinery is crucial for workplace safety. This chapter delves into various types of machine 

guards, their design and factors to consider when selecting the most appropriate guard for a specific 

application. 

Common Types of Machine Guards: 

1. Fixed Guards: 

 Description: Permanently attached to the machine, offering a high level of protection against 

accidental contact with hazardous moving parts. 

 Design Considerations:  
o Should fully enclose the hazard area during operation. 

o Made from durable materials like metal, reinforced plastic, or wire mesh. 

o Allow for access for maintenance purposes (hinged or removable sections with locking 

mechanisms). 

 Selection: Suitable for continuously hazardous areas or points of operation that rarely require access. 

2. Interlocking Guards: 

 Description: Automatically stop the machine when the guard is opened, preventing accidental 

contact with moving parts. 

 Design Considerations:  
o Interlocking mechanism should be fail-safe 

 (Machine stops if the guard is not properly secured). 

3. Adjustable Guards: 

 Description: Can be repositioned to accommodate different materials, tasks, or work  

o Adjustment mechanisms should be user-friendly and secure to prevent accidental dislodging. 

o Guards should remain effective and provide adequate protection in all adjusted positions. 

 

 



4. Two-Hand Controls: 

 Description: Require the operator to use both hands to activate the machine, preventing accidental 

contact with hazardous areas while controls are engaged. 

 Design Considerations:  
o Controls should be positioned comfortably and easily accessible for the operator. 

o Consider fatigue factors in long operation cycles. 

 Selection: Suitable for machines with specific hazardous areas that require two-handed operation for 

safe functionality (e.g., power presses). 

5. Distance Guarding: 

 Description: Maintains a safe distance between the operator and the hazard area using barriers or 

fences. 

 Design Considerations:  
o The distance should be sufficient to prevent accidental contact based on the hazard and 

machine operation. 

o Barriers should be clearly marked and sturdy enough to prevent breaching. 

 Selection: Useful for large machines or overall hazardous areas where complete enclosure is not 

practical. 

6. Electronic Safeguards: 

 Description: Use light curtains, laser scanners, or pressure mats to detect operator presence in the 

hazardous area and stop the machine automatically. 

 Design Considerations:  
o Consider potential environmental factors that might affect sensor performance (e.g., dust, 

moisture). 

 Selection: Suitable for situations where frequent access is required and traditional guarding might be 

impractical.  

Selecting the Right Guard: 

The most appropriate guard for a machine depends on various factors: 

 Type of hazard: Consider the nature of the hazard like moving parts, sharp edges, and electrical 

component which are potential for injury. 

 Frequency of access: Evaluate how often access to the hazardous area is required for operation, 

maintenance, or loading/unloading. 

 Machine function: The guard design should not impede the intended functionality or operation of 

the machine. 

 Work environment: Consider factors like dust, moisture, or extreme temperatures that might affect 

the guard's performance or material selection. 

 Usability: The guard should be easy to use, maintain, and adjust (if applicable) without 

compromising safety features. 

Additional Considerations: 

 Multiple Guards: Sometimes, a combination of different type guards might be necessary for 

comprehensive protection. 

 Employee Training: Ensure employees are properly trained on safe work practices around 

machinery and the specific operation and limitations of the chosen guards. 

 Regular Maintenance and Inspection: Guards need regular inspection to ensure they are 

functioning correctly and haven't become damaged or misaligned. 



Special Precautions for Woodworking, Paper, Rubber, and 

Printing Machinery 

While general safeguarding principles apply to all machinery, specific precautions are crucial for 

woodworking, paper, rubber, and printing machinery due to the unique hazards they present. Here's a 

breakdown of some key considerations for each type: 

Woodworking Machinery: 

 Sharp Edges and Blades: Fixed guards are essential to cover saw blades, planer heads, and jointers. 

 Kickback Hazards: Use riving knives or splitter wedges on saws to prevent wood from binding and 

kicking back towards the operator. 

 Dust Control: Implement dust collection systems to minimize airborne dust particles that can irritate 

lungs and pose explosion risks. 

 Hearing Protection: Woodworking machinery can be very loud. Use proper hearing protection to 

prevent noise-induced hearing loss. 

Paper Machinery: 

 Nipping Hazards: Guards are essential for nip points between rollers and conveyor belts. 

 Entanglement Hazards: Loose clothing and jewellery can get caught in rotating machinery. 

Enforce proper attire and jewellery restrictions. 

 Slitting Hazards: Guards are needed to protect operators from sharp edges on slitting blades used to 

cut paper rolls. 

 Machine Lockout/Tag out Procedures: Strictly follow lockout/tag out procedures before 

performing maintenance to prevent accidental machine start-up. 

Rubber Machinery: 

 High Pressure and Hot Materials: Use pressure relief valves and proper protective PPEs (gloves, 

face shields) to protect against hot rubber and potential ruptures. 

 Mixing Mills: Interlocking guards are essential to prevent operators from reaching into the mixing 

chamber while machinery is running. 

 Banbury Mixers: These high-powered mixers require special precautions like fixed guards, 

emergency stop buttons, and proper training for operators. 

 Guillotine Cutters: Two-hand controls or interlocking guards are necessary to prevent accidental 

hand contact with the cutting blade. 

Printing Machinery: 

 Rotating Cylinders: Guards are needed to cover exposed printing cylinders to prevent entanglement 

hazards. 

 Ink and Chemicals: Proper ventilation systems are crucial to remove harmful fumes and dust 

generated by inks and cleaning solvents. 

 Cutting and Scoring Dies: Guards or lockout procedures should be used to prevent accidental 

contact with sharp cutting and scoring dies. 

 Ergonomic Considerations: Printing jobs often involve repetitive motions. Implement ergonomic 

practices to minimize musculoskeletal disorders. 

Additional Considerations: 

 Regular Maintenance and Inspection: Regularly inspect guards, safety devices, and interlocks to 

ensure proper functionality. 



 Employee Training: Provide comprehensive training to employees on safe work practices, specific 

hazards associated with their machinery, and the proper use of guarding systems. 

By implementing these special precautions and adhering to general guarding principles, one can 

significantly reduce the risk of accidents in woodworking, paper, rubber, and printing industries. Remember, 

a safe work environment is not just about having guards in place; it's about a comprehensive approach that 

prioritizes safety throughout all aspects of the operation. 

Conveyor Belt End Pulley and Drive Pulley Guards: 

Conveyor belts are essential components in material handling industries, but their rotating pulleys can pose 

hazards to workers. End pulleys (tail pulleys) and drive pulleys (head pulleys) are particularly risky due to 

their rotating parts and potential for entanglement or crushing injuries. 

Here's a breakdown of the importance of guarding these pulleys and some common types of guards used: 

Why Guard End and Drive Pulleys? 

 Rotating Hazards: Both end and drive pulleys rotate at high speeds, posing a serious risk of 

entanglement for workers who come in close contact. 

 Pinch Points: The gap between the belt and the pulley can create pinch points that can trap fingers 

or clothing. 

 Flying Objects: Debris or materials caught between the belt and pulley can become projectiles and 

injure workers in the vicinity. 

Types of End Pulley Guards: 

 Full Disc Guards: These completely enclose the end pulley, offering the highest level of protection. 

They are typically made from sturdy metal or reinforced plastic. 

 Partial Disc Guards: These cover a significant portion of the pulley but leave some clearance for 

belt tracking or maintenance purposes. 

 Wire Mesh Guards: These allow some visibility of the pulley but still prevent accidental contact 

with rotating parts. 

Types of Drive Pulley Guards: 

 Full Enclosure Guards: Similar to full disc guards for end pulleys, these completely enclose the 

drive pulley and the motor coupling. 

 Belt Wrap Guards: These extend around a portion of the drive pulley, following the curvature of 

the belt wrap. 

 Chain Guard: A chain guard specifically designed for the drive chain that transmits power to the 

pulley. 

Additional Considerations: 

 Material Selection: The guard material should be strong enough to withstand potential impacts and 

environmental factors. 

 Accessibility for Maintenance: Some guards might require removable sections with locking 

mechanisms to allow access for maintenance activities. 

 Compliance with Regulations: Ensure the chosen guards comply with relevant safety regulations 

and standards for your region. 

 



Best Practices: 

 Regular Inspections: Regularly inspect end and drive pulley guards for damage and proper 

alignment. 

 Employee Training: Train employees on the importance of guards, the specific dangers of conveyor 

pulleys, and safe work practices around conveyors. 

 Warning Signs: Post clear warning signs near conveyor belts to alert workers of potential hazards 

and the importance of staying away from unguarded pulleys. 

By implementing effective guarding solutions for end and drive pulleys, one can significantly reduce the risk 

of accidents and create a safer working environment for employees.  

 Coupling Guards: 

Couplings connect shafts to transmit power between motors and machinery. However, these connections can 

be dangerous if left exposed. Coupling guards play a crucial role in preventing accidents and protecting 

workers from: 

 Entanglement: Rotating shafts and couplings can catch clothing or loose hanging items, leading to 

serious injuries. 

 Pinch Points: The gap between the coupling and the shafts can create pinch points that can trap 

fingers or hands. 

 Flying Objects: Debris or objects caught in the coupling can become projectiles and injure nearby 

workers. 

Types of Coupling Guards: 

The specific type of coupling guard chosen depends on the type of coupling, space constraints, and 

accessibility requirements. Here are some common options: 

 Fixed Guards: Permanently attached to the machine frame, offering complete enclosure of the 

coupling. They are suitable for situations where access is not frequently required. 

 Interlocking Guards: These guards automatically stop the machine when opened, preventing 

accidental contact with the coupling while it's rotating. Ideal for situations where occasional access is 

necessary for maintenance or adjustments. 

 Wrap-Around Guards: These U-shaped guards partially enclose the coupling, following the 

curvature of the shafts. They offer a balance between protection and accessibility. 

 Disc Guards: Similar to full disc guards for end pulleys, these completely enclose the coupling but 

might be split into sections for easier removal during maintenance. 

Additional Considerations: 

 Material Selection: Guards should be made from durable materials like metal or reinforced plastic 

that can withstand impacts and resist wear and tear. 

 Ventilation: In some cases, ventilation slots might be incorporated into the guard design to prevent 

heat build-up around the coupling. 

 Accessibility: Consider how often access is needed for maintenance and choose a guard that allows 

for easy removal and reinstallation without compromising safety features. 

Benefits of Using Coupling Guards: 

 Reduced Risk of Accidents: Guards significantly reduce the risk of entanglement, pinch points, and 

flying object injuries. 

 Improved Safety Culture: The presence of guards demonstrates a commitment to safety and 

encourages safe work practices among employees. 



 Reduced Downtime: Guards can prevent accidental damage to couplings, potentially reducing 

equipment downtime for repairs. 

Best Practices: 

 Regular Inspections: Regularly inspect coupling guards for damage, wear, and proper alignment. 

 Employee Training: Train employees on the importance of coupling guards, the potential hazards 

they protect against, and the proper procedures for accessing the coupling if necessary. 

 Replacement of Damaged Guards: Never operate machinery with damaged or missing coupling 

guards. Replace them promptly to maintain a safe working environment. 

By implementing effective coupling guards and following these best practices, one can significantly improve 

the safety of workplace and protect employees from the hazards associated with rotating couplings. A safe 

work environment is not just about preventing accidents; it's about creating a culture of safety awareness and 

taking proactive measures to minimize risks. 

V-Belt and Pulley Guards for Moving Machinery:  

V-belts and pulleys are essential components of many machines, but they also pose potential hazards to 

workers. Moving belts and exposed pulleys can cause serious injuries like entanglement, crushing, and 

abrasions. V-belt and pulley guards play a critical role in safeguarding workers and preventing accidents. 

Types of V-Belt and Pulley Guards: 

The specific type of guard chosen depends on factors like the size of the pulley, accessibility requirements, 

and the overall guarding strategy for the machine. Here are some common types of V-belt and pulley guards: 

 Full Enclosure Guards: These completely enclose the V-belts and pulleys, offering the highest 

level of protection. They are typically made from metal or reinforced plastic. 

 Partial Enclosure Guards: These cover a significant portion of the V-belts and pulleys but leave 

some clearance for ventilation or ease of maintenance. They might be hinged or removable for 

access. 

 Belt Wrap Guards: These guards follow the curvature of the V-belt around a portion of the pulley, 

offering protection without completely enclosing the system. 

 Wire Mesh Guards: These allow some visibility of the V-belts and pulleys while still preventing 

accidental contact with moving parts. 

Additional Considerations: 

 Material Selection: The guard material should be strong enough to withstand potential impacts and 

environmental factors. For example, consider corrosion resistance in areas with moisture or chemical 

exposure. 

 Accessibility: Some guards might require removable sections with locking mechanisms to allow 

access for maintenance activities like belt replacement or pulley adjustments. 

 Ventilation: In some cases, ventilation slots might be incorporated into the guard design to prevent 

heat build-up around the V-belts and pulleys. 

Benefits of Using V-Belt and Pulley Guards: 

 Reduced Risk of Accidents: Guards significantly reduce the risk of entanglement, crushing, and 

abrasions caused by moving belts and pulleys. 

 Improved Safety Culture: The presence of guards demonstrates a commitment to safety and 

encourages safe work practices among employees. 



 Reduced Downtime: Guards can prevent accidental damage to V-belts and pulleys, potentially 

reducing downtime for repairs or replacements. 

Best Practices: 

 Regular Inspections: Regularly inspect V-belt and pulley guards for damage, wear, and proper 

alignment. Look for signs of cracks, warping, or loose fasteners. 

 Employee Training: Train employees on the importance of V-belt and pulley guards, the specific 

dangers they protect against, and the proper procedures for accessing the belts or pulleys if necessary 

(following lockout/tag out procedures). 

 Replacement of Damaged Guards: Never operate machinery with damaged or missing V-belt and 

pulley guards. Replace them promptly to maintain a safe working environment. 

Additional Tips: 

 Consider using two-hand controls for machinery with V-belts and pulleys if feasible. This can help 

prevent accidental contact with moving parts while the machine is operating. 

 Implement a routine maintenance program for V-belts and pulleys to ensure they are in good 

condition and properly tensioned. Worn or loose belts can increase the risk of accidents. 

By implementing effective V-belt and pulley guards and following these best practices, one can significantly 

improve the safety of workplace and protect employees from the hazards associated with moving machinery. 

Remember, a safe work environment is an ongoing commitment that requires constant vigilance and 

proactive measures. 

 Hydra Front and Rear Guards: 

 Ensuring Safety for Mobile Equipment 

Hydras often referred to as hydraulic mobile equipment or machinery can be incredibly versatile tools, but 

their mobility and working environment present unique safety challenges. Front and rear guards play a 

crucial role in protecting workers.  

Types of Front Guards for Hydras: 

 Brush Guards: These are typically constructed from steel tubing or reinforced plastic and are 

designed to deflect debris and objects kicked up by the front wheels. They can also provide some 

protection against minor frontal collisions. 

 Folding Guards: These hinge upwards to allow for better visibility and access during operation, but 

can be folded down for added protection during travel or in high-risk situations. 

 Full Width Guards: These extend across the entire front width of the hydra, offering maximum 

protection against frontal impacts and debris. 

Types of Rear Guards: 

 Mud Flaps: These are basic and essential guards that help prevent mud, debris, and water from 

being thrown behind the hydra, improving visibility for following vehicles and pedestrians. 

 Object Deflectors: These are typically angled metal plates mounted at the rear of the hydra to 

deflect objects that might fall from the machine or be kicked up by the wheels. 

 Grill Guards: These heavy-duty guards are designed to protect the rear engine compartment of the 

hydra from damage in case of a collision. 

 

 



Additional Considerations: 

 Material Selection: The guard material should be strong enough to withstand potential impacts and 

the specific working environment of the hydra. For example, consider using thicker materials if 

operating in areas with heavy debris or potential collisions. 

 Visibility: Front guards should not significantly obstruct the operator's visibility, especially during 

operation in tight spaces. 

 Compliance with Regulations: Ensure the chosen guards comply with relevant safety regulations 

and standards for mobile equipment.  

Benefits of Using Front and Rear Guards: 

 Reduced Risk of Accidents: Guards can protect workers and bystanders from injuries caused by 

flying debris, kicked-up objects, and frontal collisions. 

 Improved Visibility: Mud flaps and well-designed front guards can help maintain good visibility for 

the operator and other drivers. 

 Reduced Damage to Equipment: Rear guards can help protect the hydra's engine and other 

components from damage during operation or accidental impacts. 

Best Practices: 

 Regular Inspections: Regularly inspect front and rear guards for damage, wear, and proper 

attachment. 

 Employee Training: Train employees on the importance of guards, the specific hazards they protect 

against, and safe operating practices for hydras. 

 Replacement of Damaged Guards: Never operate a hydra with damaged or missing front or rear 

guards. Replace them promptly to maintain a safe working environment. 

Additional Tips: 

 Consider using backup alarms on hydras to warn pedestrians and other vehicles of the machine's 

movement, especially when reversing. 

 Implement a safe operating procedures (SOP) program for hydra use that emphasizes the 

importance of using guards and operating the equipment in a safe and controlled manner. 

By implementing effective front and rear guards and following these best practices, one can significantly 

improve the safety of workplace and protect everyone around hydras during operation. Remember, safety is 

a shared responsibility, and a proactive approach is essential for preventing accidents and ensuring everyone 

goes home safe at the end of the day. 

Maintaining and Repairing Guards for Long-Lasting Safety 

Effective guarding systems are crucial for preventing accidents in the workplace. But just like any other 

machinery component, guards require proper maintenance and repair to ensure their continued effectiveness. 

Here's a breakdown of key points to consider for maintaining and repairing guards: 

Routine Maintenance: 

 Regular Inspections: Schedule regular inspections of all guards, ideally as part of your overall 

machine maintenance program. The frequency of inspections will depend on the specific machine, 

operating environment, and regulatory requirements. 

 Inspection Checklist: Develop a checklist to ensure thorough inspection of all aspects of the guards. 

This might include:  

o Checking for cracks, warping, or other signs of damage in the guard material. 



o Verifying the secure attachment of the guard to the machine frame. 

o Ensuring proper alignment and functionality of any moving parts within the guard (e.g., 

hinges, sliding sections). 

o Inspecting for signs of wear and tear, such as loose screws, worn-out fasteners, or 

deterioration of materials. 

 Cleaning: Keep guards clean and free of debris, dust, and grease to maintain visibility and prevent 

corrosion. The cleaning method will depend on the guard material and type of contaminant. 

Repairing Damaged Guards: 

 Minor Damage: For minor damage like loose fasteners or worn-out hinges, prompt repairs should 

be conducted using appropriate replacement parts. Ensure the repairs restore the guard's functionality 

and maintain its original level of protection. 

 Major Damage: If a guard is severely damaged (e.g., large cracks, missing sections), it might be 

necessary to replace the entire guard. Never attempt to use a damaged guard; prioritize obtaining a 

proper replacement to ensure worker safety. 

 Competent Personnel: Repairs should be conducted by competent personnel with the knowledge 

and skills necessary for the specific guard type and material. This might involve qualified 

maintenance technicians or authorized repair personnel from the guard manufacturer. 

Record Keeping: 

 Maintenance Logs: Maintain accurate records of guard inspections, repairs, and replacements. This 

documentation can be helpful for tracking maintenance history, identifying potential trends, and 

demonstrating compliance with safety regulations. 

Additional Considerations: 

 Employee Training: Train employees on the importance of reporting any damage or malfunctions 

observed in the guards. 

 Spare Parts Inventory: Maintain a readily available inventory of common spare parts for guards 

(e.g., fasteners, hinges) to facilitate prompt repairs and minimize downtime. 

 Replacement Guards: Consider having spare complete guards readily available for specific high-

risk machines or frequently used equipment to minimize downtime in case of major guard damage. 

Benefits of Proper Guard Maintenance and Repair: 

 Enhanced Safety: Regular maintenance and repair of guards helps ensure their continued 

effectiveness in preventing accidents. 

 Extended Guard Lifespan: Proper care can significantly extend the lifespan of your guards, 

reducing overall costs associated with frequent replacements. 

 Improved Compliance: Well-maintained guards demonstrate a commitment to safety regulations 

and can help avoid potential penalties. 

By implementing a comprehensive program for maintaining and repairing guards, one can ensure that 

safeguarding systems remain effective in protecting workers from machinery hazards. Remember, a 

proactive approach to guard maintenance is an investment in the safety and well-being of employees. 

Incidental safety devices and tools are a broad category encompassing various equipment and practices 

that supplement primary safeguarding measures like machine guards. These tools and devices can help to 

further minimize risks and promote safe work practices in a variety of situations. Here's an overview of 

some common types of incidental safety devices and tools: 

 



Personal Protective Equipment (PPE): 

 This is the most prominent category of incidental safety devices. PPE includes items like:  

o Safety glasses or goggles: Protect eyes from flying debris, sparks, and chemicals. 

o Gloves: Protect hands from cuts, abrasions, chemicals, and heat. 

o Respiratory protection: Respirators or dust masks protect workers from inhaling harmful 

dust particles, fumes, or vapours. 

o Hearing protection: Earplugs or earmuffs safeguard hearing from excessive noise levels. 

o Footwear with safety features: Steel-toed boots or slip-resistant soles can prevent foot 

injuries. 

Material Handling and Lifting Aids: 

 These devices can help reduce the risk of musculoskeletal disorders (MSDs) associated with manual 

material handling. Examples include:  

o Lifts and hoists: Mechanical equipment to assist with lifting and transporting heavy objects. 

o Forklifts and pallet jacks: For efficient and safe movement of palletized materials. 

o Material carts and dollies: Reduce strain on workers by facilitating the transport of 

materials. 

o Lifting straps and slings: Provide proper support and leverage for manual lifting tasks. 

Warning and Signage: 

 Clear and visible signage plays a crucial role in raising awareness of potential hazards and promoting 

safe work practices. Examples include:  

o Safety signs: Warn of specific hazards like electrical dangers, falling objects, or restricted 

areas. 

o Floor markings: Highlight designated walkways, traffic lanes, or areas requiring specific 

safety precautions. 

o Lockout/Tag out (LOTO) procedures and signage: Ensure proper machine isolation 

during maintenance or repairs. 

Ergonomic Tools and Equipment: 

 Ergonomics focuses on designing the workplace to fit the worker, minimizing strain and discomfort. 

Examples include:  

o Adjustable workstations: Allow for proper posture and reduce awkward positions. 

o Anti-fatigue mats: Provide comfort and reduce strain on legs and feet during prolonged 

standing positions. 

o Specially designed hand tools: Tools with features that promote proper grip and reduce 

strain on wrists and hands. 

Fall Protection: 

 Equipment and practices to prevent falls from heights, which are a major cause of workplace 

injuries. Examples include:  

o Guardrails and safety nets: Provide physical barriers to prevent falls from elevated 

surfaces. 

o Fall arrest systems: Harnesses and lifelines to arrest falls and prevent injuries. 

o Ladders with proper safety features: Sturdy construction, slip-resistant feet, and secure 

attachment points. 

 

 



Other Considerations: 

 Machine-Specific Tools: Certain machinery might require specific incidental safety tools or 

procedures for safe operation (e.g., long tongs for feeding materials into a press). 

 Safe Work Procedures: Establishing and implementing safe work procedures for specific tasks can 

significantly reduce risks. These procedures might involve the use of specific incidental safety 

devices or tools. 

 

 Training and Awareness: It's crucial to train employees on the proper selection, use, and limitations 

of incidental safety devices and tools. 

By effectively utilizing a combination of incidental safety devices and tools along with primary safeguarding 

measures, workplaces can create a safer environment for workers and minimize the risk of accidents and 

injuries. Remember, a multi-layered approach to safety is essential for achieving a sustainable safety culture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 2 

MANUAL MATERIAL HANDLING AND STORAGE OF 

MATERIALS 

2.1 Introduction  

This chapter focuses on safe practices for manual material handling and storage of materials. Even 

seemingly simple tasks like lifting boxes or carrying tools can lead to serious injuries if not done correctly. 

Here, we'll explore proper techniques, potential hazards, and safe storage solutions to prevent 

musculoskeletal disorders (MSDs), strains, and other injuries. 

2.2 Potential Hazards of Manual Material Handling 

 Musculoskeletal Disorders (MSDs): Improper lifting, carrying, pushing, or pulling can lead to 

Musculoskeletal Disorders, injuries or pain affecting muscles, tendons, ligaments, nerves, and blood 

vessels etc. 

 Back Injuries: The back is particularly vulnerable to injury during manual material handling. 

Activities like lifting heavy objects or twisting the spine can cause back strains, herniated discs, and 

other serious problems. 

 Overexertion: Manual handling tasks can lead to overexertion, causing fatigue, muscle soreness, 

and increased risk of injuries. 

 Slips, Trips, and Falls: Improper lifting techniques, cluttered work areas, or uneven surfaces can 

increase the risk of slips, trips, and falls during material handling activities. 

2.3 Safe Manual Material Handling Techniques 

 Planning and Assessment: Before handling any material, assess the weight, size, and shape. Plan 

the lift, considering the path, potential obstacles, and whether assistance is needed for heavy objects. 

 Proper Posture: Maintain a good posture with a straight back, core engaged, and feet shoulder-

width apart. Bend at the knees to lift, keeping the load close to your body. 

 Lifting Techniques: Use your legs for power, not your back. Lift smoothly and avoid jerking 

motions. 

 Team Lifting: For heavy objects, don't hesitate to ask for help. Coordinate lifting techniques with a 

partner to ensure proper form and avoid uneven distribution of weight. 

 Material Handling Aids: Utilize tools and equipment like carts, trolleys, lifts, and hoists to 

minimize manual lifting whenever possible. 

2.4 Storage Considerations for Safe Material Handling 

 Designated Storage Areas: Establish designated storage areas for all materials to prevent clutter and 

tripping hazards. 

 Weight Distribution: Store heavier materials on lower shelves or closer to the ground for easier 

access and to prevent strain when lifting. 

 Accessibility: Frequently used materials should be stored within easy reach to avoid stretching. 

 Stacking Techniques: Stack materials securely and evenly to prevent them from toppling over and 

causing injuries. 

 Aisle marking and Clearance: Maintain clear and well-marked aisles to allow for safe movement 

of personnel and equipment. 

2.5 Personal Protective Equipment (PPE) 

While proper techniques and safe storage solutions are crucial, PPE can provide additional protection for 

workers involved in manual material handling. Here are some examples: 



 Safety footwear: Steel-toed and slip-resistant boots can prevent foot injuries from falling objects 

and slips. 

 Back support belts: These can provide some support for the lower back during lifting activities 

 Gloves: Gloves can protect hands from cuts, abrasions, or blisters during material handling tasks. 

2.6 Training and Awareness 

 Regularly train employees on safe manual material handling techniques, proper lifting procedures 

and the importance of good posture. 

 Encourage employees to report any unsafe lifting situations, storage practices, or damaged 

equipment. 

 Promote a culture of safety where employees feel comfortable seeking assistance when needed and 

prioritize proper techniques over speed or productivity. 

2.7 Conclusion 

By implementing safe practices for manual material handling and storage of materials, workplaces can 

significantly reduce the risk of injuries, promote a healthy workforce, and improve overall productivity. 

Remember, prioritizing safety is an investment in the well-being of your employees and the long-term 

success of your operation. 

Hazards of Manual Material Handling 

Manual material handling (MMH) is a seemingly simple task, but it can pose serious health risks if not done 

correctly. Here's a breakdown of the key hazards associated with MMH: 

Musculoskeletal Disorders (MSDs): 

 This is the most significant risk associated with MMH. Improper lifting, carrying, pushing, or pulling 

can lead to MSDs, which are injuries or pain affecting muscles, tendons, ligaments, nerves, and 

blood vessels. 

 MSDs can develop over time due to repetitive strain or a single high-risk incident. 

 Common MSDs from MMH include back pain, neck strain, shoulder injuries, carpal tunnel 

syndrome, and tendonitis. 

 

 

Back Injuries: 

 The back is particularly vulnerable during MMH due to the stress placed on the spine. 

 Activities like lifting heavy objects, twisting the spine can cause:  

o Back strains: Stretching or tearing of muscles or ligaments. 

o Herniated discs: When the soft inner disc material bulges through the tougher outer casing. 

o Degenerative disc disease: Gradual wear and tear of the spinal discs. 

Overexertion: 

 MMH tasks can lead to overexertion, causing:  

o Fatigue and muscle soreness. 

o Increased risk of injuries due to reduced coordination and reaction time. 

o Heat stress, especially in hot environments. 



Slips, Trips, and Falls: 

 Improper lifting techniques, cluttered work areas, uneven surfaces, or poor lighting can increase the 

risk of slips, trips, and falls during MMH activities. 

 These falls can result in serious injuries like broken bones, head trauma, and sprains. 

Additional Hazards: 

 Falling objects: Improper stacking or overloading shelves can lead to objects falling and causing 

injuries. 

 Cuts and abrasions: Sharp edges or rough materials can cause cuts and abrasions during handling. 

 Crush injuries: Being caught between moving objects or machinery during MMH can lead to crush 

injuries. 

Minimizing Muscular Effort during Manual Material Handling 

Manual material handling (MMH) is essential in many workplaces, but it can lead to excessive muscular 

effort and potential injuries. Here are some key strategies to avoid overexertion and promote safe MMH 

practices: 

Planning and Assessment: 

 Before lifting: Take a moment to assess the weight, size, and shape of the object. Plan the lift, 

considering the path, potential obstacles, and whether assistance is needed. 

 Team Lifting: Don't hesitate to ask for help for heavy or awkward objects. Coordinate lifting 

techniques with a partner to ensure proper form and avoid uneven distribution of weight. 

Proper Lifting Techniques: 

 Posture: Maintain a good posture with a straight back, core engaged, and feet shoulder-width apart. 

 Bend at the knees: Squat down to get close to the object before lifting. This lowers the centre of 

gravity and reduces strain on the back. 

 Lift with your legs: Use your leg muscles for power, not your back. Straighten your legs to lift the 

object smoothly, avoiding jerking motions. 

 Keep the load close: Hold the object close to your body throughout the lift to minimize strain on the 

back and shoulders. 

 Avoid twisting: Don't twist your spine while lifting or carrying. Turn your whole body to avoid 

awkward postures. 

Utilize Material Handling Aids: 

 Whenever possible, use equipment like:  

o Carts and trolleys: For transporting materials without manual lifting. 

o Lifts and hoists: For safely lifting and moving heavy objects. 

o Conveyor belts: For automated movement of materials. 

o Lifting straps and slings: For providing support and leverage during manual lifting. 

Workplace Design and Storage: 

 Designated storage areas: Organize your workplace to minimize unnecessary lifting and carrying. 

Have designated storage areas for all materials to prevent clutter and reduce the need to bend and 

reach for objects. 

 Weight distribution: Store heavier materials on lower shelves or closer to the ground for easier 

access and to prevent strain when lifting. 



 Accessibility: Frequently used materials should be stored within easy reach to avoid awkward lifting 

or stretching. 

 Aisle marking and clearance: Maintain clear and well-marked aisles to allow for safe movement of 

personnel and equipment, reducing the need to manoeuvre around obstacles. 

Additional Tips: 

 Take breaks: Schedule regular breaks to rest your muscles and avoid fatigue. 

 Proper footwear: Wear appropriate footwear with good traction to prevent slips and falls. 

 Proper hydration: Stay hydrated throughout the workday to prevent fatigue and muscle cramps. 

 Report unsafe conditions: Report any damaged equipment, unsafe lifting situations, or cluttered 

storage areas to your supervisor for prompt correction. 

By implementing these strategies, one can significantly reduce the risk of excessive muscular effort 

and promote safe MMH practices in workplace. Remember, prioritizing proper techniques and 

utilizing available equipment go a long way in preventing injuries and protecting your workforce. 

Planning and Assessment: 

1. Before the Lift: Always take a moment to assess the object you're about to handle. Consider its 

weight, size, shape, and any potential hazards. 

2. Plan the Move: Think about the path you'll take, any obstacles you might encounter, and whether 

you'll need assistance for heavy objects. 

Posture and Body Positioning: 

1. Stable Base: Stand with your feet shoulder-width apart for a stable base of support. 

2. Engage Your Core: Tighten your abdominal muscles to provide stability and support your spine. 

3. Straight Back: Maintain a straight back throughout the lift, avoiding rounding your shoulders. 

The Lift: 

1. Squat, Don't Bend: Bend at your knees and hips, lowering yourself down to get close to the object. 

This keeps the load close to your body's centre of gravity, reducing strain on your back. 

2. Use Your Legs: As you rise, use the power of your leg muscles to lift the object. Imagine pushing 

yourself up through the floor with your legs. 

3. Keep it Close: Throughout the lift, hold the object close to your body. The further away from your 

body the weight is, the more strain it puts on your back. 

4. Smooth and Controlled: Lift smoothly and steadily, avoiding jerky motions that can cause injury. 

Carrying and Setting Down: 

1. Maintain Posture: Continue to maintain good posture with a straight back and engaged core as you 

carry the object. 

2. Turn with Your Feet: When changing direction, pivot your entire body with your feet instead of 

twisting at the waist. 

3. Lowering the Object: Reverse the lifting motion. Squat down with your legs and slowly lower the 

object to a safe and stable position. 

Additional Considerations: 

 Team Lifting: Don't hesitate to ask for help for heavy objects. Coordinate lifting techniques with a 

partner to ensure proper form and avoid uneven distribution of weight. 



 Material Handling Aids: Whenever possible, utilize equipment like carts, trolleys lifts, or hoists to 

minimize manual lifting, especially for heavy objects. 

Benefits of Kinetic Lifting: 

 Reduced Risk of Injuries: Proper lifting techniques significantly reduce the risk of back pain, 

muscle strains, and other injuries associated with manual material handling. 

 Improved Efficiency: Kinetic lifting promotes smoother and more efficient movement, potentially 

increasing productivity. 

 Reduced Fatigue: By minimizing strain on your muscles, you'll experience less fatigue during work, 

allowing you to sustain your energy levels throughout the day. 

Remember: Kinetic lifting is not about brute strength; it's about using proper body mechanics and 

leveraging your body's natural movements to safely handle materials. By incorporating these principles into 

your manual material handling practices, you can significantly reduce the risk of injuries and promote a 

safer work environment. 

Maximum load that may be carried: 

Unfortunately, there's no universally recommended maximum weight for manual material handling due 

to several factors: 

 Individual Strength and Capability: People have varying levels of strength, endurance, and body 

composition. What one person can lift safely might be too much for another. 

 Lifting Technique: Proper lifting technique, as described in the concept of kinetic lifting, can 

significantly impact the amount of weight you can handle safely. 

 Object characteristics: The weight isn't the only factor. The size, shape, and awkwardness of an 

object can significantly impact the difficulty and safety of lifting it. 

 Lifting conditions: Factors like workplace environment (temperature, lighting), available space, and 

presence of obstacles all influence safe lifting capacity. 

Remember, safety should always be the top priority. If you ever feel unsure about lifting a particular object 

or weight, don't hesitate to ask for help or utilize material handling equipment. 

Lifting and Carrying Objects of Different Shapes, Sizes, and Weights 

The core principles of safe lifting apply to objects of various shapes, sizes, and weights, but some 

adjustments might be necessary depending on the specific characteristics. Here's a breakdown of key 

considerations: 

General Safe Lifting Techniques: 

 Planning and Assessment: Before lifting, assess the weight, size, and shape of the object. Plan the 

lift, considering the path and potential obstacles. 

 Posture: Maintain a good posture with a straight back, engaged core, and feet shoulder-width apart. 

Bend at the knees to get close to the object. 

 Lift with Your Legs: Use your leg muscles for power, not your back. Straighten your legs to lift 

smoothly, avoiding jerking motions. 

 Keep it Close: Hold the object close to your body throughout the lift to minimize strain. 

 Turn with Your Feet: When changing direction, pivot your entire body with your feet instead of 

twisting at the waist. 

 Lowering the Object: Reverse the lifting motion and squat down to set it down safely. 

Adapting for Different Object Characteristics: 



Shape: 

 Bulky Objects: Hug the object to your body for better control. If possible, break down the lift into 

smaller, more manageable sections. 

 Long Objects: Team up with a partner to lift long objects, ensuring a coordinated lift and avoiding 

strain on either person's back. Use proper lifting techniques for each section of the object. 

 Unevenly Shaped Objects: Find a secure grip that provides good control and minimizes awkward 

postures. Consider using lifting straps or slings for added support. 

Size: 

 Large Objects: These often require mechanical lifting equipment like forklifts or hoists. Never 

attempt to lift excessively large objects manually. 

 Small Objects: While they might seem light, lifting many small objects repeatedly can lead to strain. 

Use carts or containers to transport multiple small items at once. 

Weight: 

 Heavy Objects: Don't attempt to lift heavy objects alone. Ask for help or use mechanical lifting 

equipment. Even with a partner, ensure proper lifting techniques are coordinated to avoid uneven 

distribution of weight. 

 Lighter Objects: Proper technique is still crucial to prevent injuries from repetitive lifting, even for 

lighter objects. 

Additional Tips: 

 Team Lifting: Coordinate lifting techniques with a partner for heavy objects. 

 Material Handling Aids: Utilize equipment like carts, trolleys, lifts, hoists, or lifting straps 

whenever possible to minimize manual lifting. 

 Training: Proper training on safe lifting techniques for various object characteristics is essential for 

preventing injuries. 

Remember: When in doubt, don't lift it! Prioritize safety and utilize available resources or ask for assistance 

to avoid potential injuries. 

Safe Use of Accessories for Manual Material Handling: 

Manual material handling (MMH) is a necessary part of many jobs, but it can also lead to injuries if not 

done correctly. Thankfully, various accessories can assist with MMH tasks, promoting safety and reducing 

strain on your body. Here's a breakdown of safe use for some common MMH accessories: 

Lifting and Carrying Aids: 

 Lifting Straps and Slings:  
o Choose straps or slings with appropriate weight capacities for the intended use. 

o Ensure proper placement of the straps under the object for secure lifting. 

o Maintain good posture and lifting techniques even when using straps or slings. 

 Back Support Belts:  
o These can provide some support for the lower back during lifting, but they are not a substitute 

for proper lifting techniques. 

o Back support belts should be adjusted to fit snugly but comfortably. 

o Overreliance on a back support belt can lead to weaker core muscles, so prioritize proper 

form over relying solely on the belt. 

Material Transport Aids: 



 Carts and Dollies:  
o Select a cart or trolley with a capacity exceeding the weight you intend to transport. 

o Ensure the cart or trolley is balanced and stable before moving it. 

o Avoid overloading the cart or dtrolley as this can lead to tipping hazards. 

o Use proper posture when pushing or pulling the cart, avoiding bending or twisting. 

 Hand Trucks:  
o Choose a hand truck with a suitable size and capacity for the objects you'll be moving. 

o Secure the load on the hand truck to prevent it from shifting or falling during transport. 

o Maintain a firm grip on the hand truck and avoid overloading it to prevent loss of control. 

 Lifts and Hoists:  
o Only operate lifts and hoists after receiving proper training and authorization. 

o Regularly inspect lifts and hoists for any signs of damage or malfunction. 

o Ensure the object is securely attached to the lifting mechanism before operating the hoist. 

o Follow all safety guidelines and weight capacity limitations for the specific lift or hoist. 

General Safe Use Considerations: 

 Read the Manual: Always refer to the manufacturer's instructions for proper use, weight capacity 

limitations, and maintenance procedures for any MMH accessory. 

 Inspect Before Use: Regularly inspect MMH accessories for signs of wear, damage, or malfunction 

before each use. Never use any damaged equipment. 

 Choose the Right Tool for the Job: Select the appropriate MMH accessory based on the weight, 

size, and shape of the object you're handling. 

 Don't Overload: Always stay within the weight capacity limitations of any MMH accessory. 

 Maintain Good Posture: Even when using MMH accessories prioritize maintaining good posture 

with a straight back and engaged core to minimize strain. 

 Ask for Help: If you feel an object is too heavy to handle safely, even with an accessory, don't 

hesitate to ask for help from a co-worker or supervisor. 

By using MMH accessories correctly and prioritizing proper lifting techniques, you can significantly reduce 

the risk of injuries and promote a safer work environment. Remember, safety should always be the top 

priority during any MMH task. 

Safe and Efficient Storage of Materials 

Proper storage of materials is crucial for workplace safety, efficiency, and organization. It helps prevent 

damage to materials, injuries to workers, and wasted time spent searching for misplaced items. Here are 

some key principles for safe and efficient material storage: 

Designated Storage Areas: 

 Establish designated storage areas for all materials. This reduces clutter, minimizes tripping hazards, 

and ensures workers know where to find specific items. 

 Clearly label storage areas with signage to facilitate easy identification of materials. 

Weight Distribution: 

 Store heavier materials on lower shelves or closer to the ground. This minimizes strain on workers 

when lifting or retrieving objects and reduces the risk of items falling from higher shelves. 

 Lighter materials can be stored on higher shelves, but ensure they are within safe reach for workers. 

Accessibility: 

 Frequently used materials should be stored within easy reach to avoid awkward lifting, stretching, or 

the need for ladders or stools. 



 Consider implementing a rotating stock system for less frequently used items, placing them in higher 

or less accessible locations. 

Stacking Techniques: 

 Stack materials securely and evenly to prevent them from toppling over and causing injuries or 

damage. 

 Interlocking materials can improve stability, but avoid overloading stacks. 

 Use pallets (base supports) for added stability, especially for heavy or unevenly shaped objects. 

Aisle Marking and Clearance: 

 Maintain clear and well-marked aisles of sufficient width to allow for safe movement of personnel 

and equipment. 

 Clearly mark designated walking paths and off-limit areas for material storage. 

Fire Safety: 

 Store flammable materials in designated fire-resistant cabinets away from heat sources and ignition 

points. 

 Follow all fire safety regulations regarding the storage of flammable or hazardous materials. 

Environmental Considerations: 

 Store materials in appropriate environmental conditions to prevent damage from moisture, extreme 

temperatures, or sunlight. 

 For example, hygroscopic materials (absorb moisture) should be stored in dry locations, while 

temperature-sensitive items might require climate-controlled storage. 

Additional Considerations: 

 Security: Implement security measures to prevent unauthorized access or theft of valuable materials. 

 FIFO (First-In-First-Out) System: Consider a FIFO system for perishable goods or materials with 

expiration dates to ensure proper stock rotation and prevent waste. 

 Regular Maintenance: Conduct regular inspections of storage areas to identify potential hazards 

like damaged shelves, loose materials, or spills. 

Benefits of Safe Material Storage: 

 Improved Safety: Reduces the risk of injuries from falls, lifting strain, or falling objects. 

 Increased Efficiency: Minimizes wasted time searching for materials and promotes a smooth 

workflow. 

 Reduced Damage: Proper storage protects materials from damage due to improper handling, 

environmental factors. 

 Cost Savings: Prevents losses from damaged or expired materials and improves overall operational 

efficiency. 

By implementing these safe and efficient storage practices, you can create a well-organized workplace that 

prioritizes safety while ensuring a smooth flow of materials for your operations. 

                                  

 



  CHAPTER 3 

MECHANICAL HANDLING OF MATERIALS 

Lifting machinery:  

Cranes, elevators, conveyors, dumpers and pay loaders etc. 

Mechanical handling refers to the utilization of machinery and equipment to move, store, and control 

materials within a workplace setting. It significantly reduces manual effort and the risk of injuries associated 

with manual material handling. 

Lifting machinery encompasses a wide range of equipment specifically designed for safely and efficiently 

lifting, lowering, and manoeuvring (skill fully) heavy and bulky materials. Here's a breakdown of some 

commonly used lifting machinery: 

 Cranes: These are versatile machines with a hoisting mechanism and a long arm that pivots, 

allowing for lifting and lowering of materials in various directions. 
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Crane Lifting Machinery  

o Different types of cranes include:  

 Mobile cranes: Designed for use on various locations and can be driven or towed to 

the worksite. 

 Fixed cranes: Permanently mounted in a specific location, like overhead cranes in 

industrial facilities. 

 Tower cranes: Tall, freestanding cranes typically used in construction projects. 

 Elevators: Vertical lifting machines that move materials or people between different levels. 
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Elevators Lifting Machinery  

o Primarily used for transporting people in buildings, but freight elevators are designed 

specifically for moving materials. 

 Conveyors: Continuously moving belts, chains, or rollers used to transport materials horizontally or 

at an incline. 
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Conveyors Lifting Machinery  

o Efficient for transporting large quantities of materials over a fixed path. 

o Different conveyor types include belt conveyors, roller conveyors, and overhead conveyors. 

 Dumpers: Self-loading hauling vehicles equipped with a hydraulically operated bed that raises and 

tilts to dump loose materials. 
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Dumpers Lifting Machinery  

o Commonly used in construction, landscaping, and mining applications for transporting and 

unloading bulk materials like soil, gravel, or demolition debris. 

 Pay loaders: Wheeled machines with a front-mounted bucket used for scooping, lifting, and 

transporting loose materials over short distances. 
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Pay loaders Lifting Machinery  

o Also commonly known as front-end loaders (FELs). Used in construction, agriculture, and 

various material handling applications. 

The selection of the appropriate lifting machinery depends on various factors, including: 

 Weight and size of the materials to be handled 

 Lifting height and reach requirements 

 Worksite layout and space constraints 

 Frequency of lifting and handling tasks 

 Cost and operational considerations 

By implementing proper procedures, operator training, and regular maintenance, lifting machinery can 

significantly improve safety, efficiency, and productivity in material handling operations. 

Safety Considerations in Lifting Machinery: Design, 

Construction, and Testing 

Lifting machinery plays a crucial role in material handling, but it’s safe operation relies heavily on robust 

safety considerations throughout its lifecycle, from the initial design phase to construction, testing, and 

finally, ongoing maintenance. Here's a breakdown of key safety aspects addressed during each stage: 

Design Phase: 

 Stability: Lifting machinery must be designed with a stable base to prevent tipping or overturning. 

Factors like centre of gravity, load capacity, and outrigger support systems are crucial considerations. 

 Capacity Limits: Clearly defined weight limitations for the machinery are essential to prevent 

overloading and potential structural failure. Safety factors are incorporated during design to ensure 

the machinery can handle loads exceeding the rated capacity without compromising safety. 

 Failure Modes and Redundancy: Potential failure points in the machinery are identified during 

design, and redundancy systems might be incorporated to mitigate risks. For example, secondary 

brakes or alarms can be implemented in case of primary system malfunctions. 

 Operator Controls and User Interface: Controls should be ergonomically designed for ease of use, 

clear labelling, and prevent accidental operation. Visual and audible warning systems should be 

integrated to alert operators of potential hazards. 

 Emergency Shutdown Systems: Easily accessible and clearly labelled emergency stop buttons or 

switches are essential to allow operators to halt operations quickly in case of emergencies. 

Construction Phase: 
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 Material Selection: High-quality, durable materials with appropriate strength and fatigue resistance 

are used to ensure the machinery can withstand intended loads and operating stresses. 

 Welding and Fabrication: Qualified welding procedures and personnel are essential to ensure the 

integrity of structural components and joints. Non-destructive testing methods might be employed to 

verify weld quality and identify any potential defects. 

 Manufacturing Quality Control: Strict quality control procedures are implemented throughout the 

manufacturing process to ensure components meet design specifications and are free from defects. 

Testing and Commissioning: 

 Proof Load Testing: The lifting machinery undergoes a static test where it is loaded with a weight 

exceeding its rated capacity to verify its structural integrity and identify any potential weaknesses. 

 Operational Testing: Comprehensive testing of all functions, including lifting, lowering, slewing 

(rotating), and emergency shutdown systems, is conducted to ensure they operate smoothly and 

safely. 

 Operator Training: Qualified personnel receive training on the safe operation and maintenance of 

the specific lifting machinery, including familiarization with its capabilities, limitations, and 

emergency procedures. 

Additional Safety Considerations: 

 Compliance with Regulations: Lifting machinery must be designed, constructed, and tested 

following relevant safety regulations and standards established by governing bodies. 

 Regular Maintenance: Scheduled maintenance programs are crucial to identify and address wear 

and tear, ensuring the machinery continues to operate safely and reliably. 

 Operator Certification: In some cases, specific operator certifications might be required to operate 

certain types of lifting machinery. 

By prioritizing these safety considerations throughout the design, construction, testing, and operational 

phases, manufacturers and users can work together to ensure lifting machinery functions safely and 

efficiently, minimizing risks of accidents and injuries in the workplace. 

Training Operators for Safe Lifting Machinery Use: Signalling, 

Inspection, and Maintenance 

Safe operation of lifting machinery hinges on properly trained operators. Training programs should equip 

operators with the knowledge and skills necessary to handle these powerful machines safely and effectively. 

Here's a breakdown of key areas covered in such training programs: 

Safe Operation: 

 Pre-Operational Checks: Operators should be trained to conduct thorough pre-operational 

inspections of the lifting machinery before each use. This includes visually inspecting components 

for damage, ensuring proper fluid levels, verifying control functionality, and confirming the absence 

of any loose parts. 

 Load Capacity and Weight Distribution: Operators must understand the lifting capacity of the 

machinery and the importance of staying within those limits. Training should cover proper load 

assessment, weight distribution techniques, and the dangers of overloading. 

 Safe Lifting Techniques: Operators should be familiar with safe lifting procedures, including proper 

hand signals when working with a signaller, maintaining a stable base, avoiding jerky movements, 

and keeping the load clear of personnel during lifting and lowering. 

 Rigging and Sling Use: Training should cover safe practices for selecting, inspecting, and using 

slings and other rigging equipment to secure loads for lifting. 



 Environmental Factors: Operators should be aware of how environmental factors like wind, rain, 

or uneven terrain can impact the stability and operation of lifting machinery. 

 Emergency Procedures: Training should cover procedures for responding to emergencies like 

equipment malfunctions, power outages, load instability, or unintended movement. 

Signalling: 

 Standardized Hand Signals: Operators should be thoroughly versed in a standardized system of 

hand signals for clear communication with crew members during lifting operations. This ensures 

everyone involved understands the intended manoeuvres (lift, lower, stop, etc.) 

 Clear and Unambiguous Signals: Operators should be trained to provide clear, unambiguous hand 

signals that are visible to all crew members. This includes maintaining proper body position and 

ensuring line of sight with the crew. 

 Verbal Communication Backup: While hand signals are the primary communication method, 

training should emphasize the importance of clear verbal communication with the crew, especially in 

noisy environments. 

Inspection and Maintenance: 

 Pre-Operational Inspections: As mentioned earlier, operators should be trained to perform pre-

operational inspections to identify any potential problems before starting work. This empowers them 

to identify and report any safety concerns to supervisors. 

 Daily/Weekly Maintenance: Training should cover basic maintenance tasks that operators can 

perform daily or weekly, such as checking fluid levels, lubricating moving parts, and reporting any 

unusual noises or vibrations. 

 Importance of Reporting Issues: Operators should be encouraged to report any malfunctions, 

damage, or safety concerns promptly to supervisors. Ignoring potential issues can lead to serious 

accidents. 

 Awareness of Scheduled Maintenance: Operators should be informed about scheduled 

maintenance plans and understand the importance of not operating machinery outside of these 

service intervals. 

Additional Training Considerations: 

 Machine Specific Training: Training should be tailored to the specific type of lifting machinery the 

operator will be using. Different machinery (cranes, forklifts, etc.) have unique operating procedures 

and safety considerations. 

 Regulatory Requirements: Training programs should incorporate relevant safety regulations and 

best practices established by governing bodies. 

 Ongoing Refresher Training: Regular refresher training is essential to ensure operators remain up-

to-date on safe practices and address any changes in regulations or procedures. 

By providing comprehensive training that covers safe operation, signalling, inspection, and maintenance, 

organizations can empower their lifting machinery operators to work safely and efficiently, minimizing risks 

and promoting a safe work environment. 

 

 

Power trucks and tractors. 

Power trucks and tractors are specialized vehicles designed for hauling and manoeuvring heavy loads. 

They play a crucial role in various industries, including: 



 Construction 

Opens in a new window www.toysrus.com.sg 

Construction Power Truck  

 Transportation 

Opens in a new window www.amazon.com 

Transportation Power Truck  

Opens in a new window www.amazon.in 

Agriculture Power Truck  

 Manufacturing 

https://www.toysrus.com.sg/speed-city-construction-power-mover-construction-dump-truck-1155802.html
https://www.toysrus.com.sg/speed-city-construction-power-mover-construction-dump-truck-1155802.html
https://www.amazon.com/TEMI-Toddler-Truck-Toys-Year/dp/B0B6SQWTBL
https://www.amazon.com/TEMI-Toddler-Truck-Toys-Year/dp/B0B6SQWTBL
https://www.amazon.in/PLUSPOINT-Tractor-Vehicles-2pc-Agriculture/dp/B0BRG1MW2Y
https://www.amazon.in/PLUSPOINT-Tractor-Vehicles-2pc-Agriculture/dp/B0BRG1MW2Y
https://www.toysrus.com.sg/speed-city-construction-power-mover-construction-dump-truck-1155802.html
https://www.amazon.com/TEMI-Toddler-Truck-Toys-Year/dp/B0B6SQWTBL
https://www.amazon.in/PLUSPOINT-Tractor-Vehicles-2pc-Agriculture/dp/B0BRG1MW2Y


Opens in a new window firstqualityforklifttraining.com 

Manufacturing Power Truck  

 Warehousing 

Opens in a new window www.catlifttruck.com 

Warehousing Power Truck  

Here's a breakdown of the two main categories: 

Power Trucks 

Power trucks encompass a broad range of industrial vehicles used for material handling within a facility or 

over short distances. Some common types of power trucks include: 

 Forklifts: Versatile trucks with a front-mounted fork attachment for lifting, transporting, and 

stacking palletized goods. 

Opens in a new window en.wikipedia.org 

Forklift Power Truck  

https://firstqualityforklifttraining.com/the-different-kinds-of-powered-industrial-trucks-in-a-warehouse/
https://firstqualityforklifttraining.com/the-different-kinds-of-powered-industrial-trucks-in-a-warehouse/
https://www.catlifttruck.com/products/warehouse-equipment
https://www.catlifttruck.com/products/warehouse-equipment
https://en.wikipedia.org/wiki/Forklift
https://en.wikipedia.org/wiki/Forklift
https://firstqualityforklifttraining.com/the-different-kinds-of-powered-industrial-trucks-in-a-warehouse/
https://www.catlifttruck.com/products/warehouse-equipment
https://en.wikipedia.org/wiki/Forklift


 Pallet jacks: Manually operated or motorized equipment used for short-distance horizontal 

movement of palletized loads. 

Opens in a new window www.amazon.com 

Pallet Jack Power Truck  

 Reach trucks: Specialized forklifts with telescopic forks designed for retrieving and placing pallets 

in high shelving units. 

Opens in a new window gs-forklift.en.made-in-

china.com 

Reach Truck Power Truck  

 Order pickers: Similar to reach trucks but equipped with a platform for the operator to access and 

pick individual items at various heights. 

Opens in a new window www.toyotaforklift.com 

Order Picker Power Truck  

 Tow tractors: Small, powerful vehicles used to pull trailers loaded with materials within a facility. 

https://www.amazon.com/E30-Fully-Powered-Pallet-Truck/dp/B007F9DGBO
https://www.amazon.com/E30-Fully-Powered-Pallet-Truck/dp/B007F9DGBO
https://gs-forklift.en.made-in-china.com/product/IOetQqmPaZrT/China-Hot-Selling-2500kgs-Stand-on-Battery-Powered-Reach-Forklift-Truck-with-CE-Approved.html
https://gs-forklift.en.made-in-china.com/product/IOetQqmPaZrT/China-Hot-Selling-2500kgs-Stand-on-Battery-Powered-Reach-Forklift-Truck-with-CE-Approved.html
https://gs-forklift.en.made-in-china.com/product/IOetQqmPaZrT/China-Hot-Selling-2500kgs-Stand-on-Battery-Powered-Reach-Forklift-Truck-with-CE-Approved.html
https://www.toyotaforklift.com/lifts/electric-order-pickers/order-picker
https://www.toyotaforklift.com/lifts/electric-order-pickers/order-picker
https://www.amazon.com/E30-Fully-Powered-Pallet-Truck/dp/B007F9DGBO
https://gs-forklift.en.made-in-china.com/product/IOetQqmPaZrT/China-Hot-Selling-2500kgs-Stand-on-Battery-Powered-Reach-Forklift-Truck-with-CE-Approved.html
https://www.toyotaforklift.com/lifts/electric-order-pickers/order-picker


Opens in a new window jinshuoxing.en.made-in-

china.com 

 

 

Tow Tractor Power Truck  

Tractors 

Tractors are primarily used for agricultural applications, providing a powerful engine for pulling implements 

or trailers used for tilling, planting, harvesting, and other farming tasks. Here are some common types of 

agricultural tractors: 

 General-purpose tractors: Versatile tractors suitable for various agricultural tasks with the ability 

to use a wide range of implements through a 3-point hitch or a PTO (Power Take-Off) shaft. 

Opens in a new window www.bigiron.com 

General-purpose Tractor  

 Row-crop tractors: Designed for working in rows with crops like corn, soybeans, or cotton. These 

tractors typically have high clearance to accommodate tall crops and narrow wheels to minimize soil 

compaction between crop rows. 

https://jinshuoxing.en.made-in-china.com/product/lGNrdmwyEnhM/China-Factory-Street-Market-Battery-48V400ah-Power-Electric-Tow-Tractor-Platform-Truck-for-Sale.html
https://jinshuoxing.en.made-in-china.com/product/lGNrdmwyEnhM/China-Factory-Street-Market-Battery-48V400ah-Power-Electric-Tow-Tractor-Platform-Truck-for-Sale.html
https://jinshuoxing.en.made-in-china.com/product/lGNrdmwyEnhM/China-Factory-Street-Market-Battery-48V400ah-Power-Electric-Tow-Tractor-Platform-Truck-for-Sale.html
https://www.bigiron.com/Lots/1936JohnDeereGeneralPurposeModelA2WDTractor
https://www.bigiron.com/Lots/1936JohnDeereGeneralPurposeModelA2WDTractor
https://jinshuoxing.en.made-in-china.com/product/lGNrdmwyEnhM/China-Factory-Street-Market-Battery-48V400ah-Power-Electric-Tow-Tractor-Platform-Truck-for-Sale.html
https://www.bigiron.com/Lots/1936JohnDeereGeneralPurposeModelA2WDTractor


Opens in a new window www.deere.com 

Rowcrop Tractor  

 Utility tractors: Compact and manoeuvrable tractors ideal for smaller farms, landscaping 

applications, or greenhouse operations. 

Opens in a new window www.deere.com 

Utility Tractor  

 Garden tractors: Small, single-axle tractors perfect for maintaining lawns, gardens, or small farms. 

Opens in a new window www.hagerty.com 

Garden Tractor  

Safety Considerations for Power Trucks and Tractors: 

 Operator Training: Proper training is essential for safe operation of power trucks and tractors. 

Operators should be familiar with the specific equipment they'll be using, including its capabilities, 

limitations, and safe operating procedures. 

 Pre-Operational Checks: Operators should conduct thorough visual inspections before starting 

work, checking for fluid levels, tire pressure, and any signs of damage. 

 Load Capacity: It's crucial to stay within the weight limits of the power truck or tractor to avoid 

overloading and potential accidents. 

https://www.deere.com/en/tractors/row-crop-tractors/
https://www.deere.com/en/tractors/row-crop-tractors/
https://www.deere.com/en/tractors/compact-tractors/
https://www.deere.com/en/tractors/compact-tractors/
https://www.hagerty.com/media/automotive-history/garden-tractors-are-cheap-fun-pathways-to-the-vintage-hobby/
https://www.hagerty.com/media/automotive-history/garden-tractors-are-cheap-fun-pathways-to-the-vintage-hobby/
https://www.deere.com/en/tractors/row-crop-tractors/
https://www.deere.com/en/tractors/compact-tractors/
https://www.hagerty.com/media/automotive-history/garden-tractors-are-cheap-fun-pathways-to-the-vintage-hobby/


 Safe Manoeuvring: Always maintain a safe speed, be aware of your surroundings, and avoid sharp 

turns or sudden stops that could cause rollovers. 

 Bystander Safety: Keep pedestrians and other workers at a safe distance when operating power 

trucks or tractors. 

 PPE (Personal Protective Equipment): Wear appropriate PPE such as seat belts, hard hats, and 

safety glasses when operating this type of machinery. 

By following these safety guidelines and using power trucks and tractors appropriately, workers can ensure a 

safe and productive work environment. 

 

 

Lifting tackles are a crucial component of lifting machinery, used to securely attach loads to cranes, hoists, 

or other lifting equipment. They are responsible for bearing the weight of the load and transferring it safely 

to the lifting machinery. Here's a breakdown of some common lifting tackles and their safe use: 

Chains: 

 High strength steel chains specifically manufactured for lifting applications. 

 Different grades of chain have varying weight capacities. 

 Regularly inspect chains for wear, cracks, or deformation, and replace them if damaged. 

 Never use twisted or kinked chains. 

 Never modify chains by welding or cutting them. 

Slings: 

 Wire rope slings: Flexible slings made of woven steel wire rope. Come in various configurations 

like single leg, double leg, or endless loops. 

Opens in a new window liftingequipmentstore.us 

Wire Rope Sling  

 Synthetic fiber slings: Made from high-strength synthetic fibers like nylon or polyester. Lighter 

than wire rope slings but have lower heat resistance. 

Opens in a new 

window tsriggingequipment.com 

https://liftingequipmentstore.us/products/single-leg-wire-rope-sling-eye-eye
https://liftingequipmentstore.us/products/single-leg-wire-rope-sling-eye-eye
https://tsriggingequipment.com/synthetic-fiber-rope-slings
https://tsriggingequipment.com/synthetic-fiber-rope-slings
https://tsriggingequipment.com/synthetic-fiber-rope-slings
https://liftingequipmentstore.us/products/single-leg-wire-rope-sling-eye-eye
https://tsriggingequipment.com/synthetic-fiber-rope-slings


Synthetic Fibber Sling  

 Choose slings with a capacity exceeding the weight of the load. 

 Inspect slings for cuts, fraying, or broken strands before each use. 

 Never use a damaged sling. 

 Use slings correctly according to their intended lifting configuration. 

Rings and Hooks: 

 Lifting rings: Welded metal rings permanently attached to a load for lifting. Capacity limitations are 

usually stamped on the ring. 

Opens in a new window amazon.com 

Lifting Ring  

 Lifting hooks: Heavy-duty hooks used for attaching slings or chains to loads. Come in various 

shapes and capacities. 

Opens in a new window www.amazon.com 

Lifting Hook  

 Ensure rings and hooks are free from cracks, distortion, or other damage. 

 Never use a hook with a blunted or damaged tip. 

Shackles: U-shaped metal components with a pin that secures the loop closed. Used to connect slings, 

chains, or other lifting tackles. 

https://www.amazon.com/uxcell-4400Lbs-Strength-Lashing-Lifting/dp/B00AUB6CD8
https://www.amazon.com/uxcell-4400Lbs-Strength-Lashing-Lifting/dp/B00AUB6CD8
https://www.amazon.com/Lifting-Hoisting-Construction-Engineering-Industries/dp/B084LC3FL7
https://www.amazon.com/Lifting-Hoisting-Construction-Engineering-Industries/dp/B084LC3FL7
https://www.amazon.com/uxcell-4400Lbs-Strength-Lashing-Lifting/dp/B00AUB6CD8
https://www.amazon.com/Lifting-Hoisting-Construction-Engineering-Industries/dp/B084LC3FL7


Opens in a new window amazon.com 

Shackle  

 Choose shackles with a capacity exceeding the total lifting weight. 

 Ensure the shackle pin is properly secured and the safety latch is engaged. 

 Never use a shackle with a bent pin or a loose fit. 

Swivels: Allow lifting components to rotate freely, preventing twisting of slings or chains. 

Opens in a new window amazon.com 

Swivel  

 Select swivels with a capacity exceeding the lifting weight. 

 Inspect swivels for smooth operation and proper lubrication. 

 Never use a seized or damaged swivel. 

Eye bolts: Threaded bolts with a looped end for attaching lifting equipment. 

Opens in a new window amazon.com 

Eye Bolt  

 Choose eye bolts with a capacity exceeding the lifting weight. 

 Ensure they are securely screwed into a strong and stable base. 

 Never use an eye bolt with damaged threads or a loose fit. 

Important Considerations for Safe Use: 

 Always refer to manufacturer's instructions for specific capacities, inspection procedures, and 

proper use of each lifting tackle. 

 Never overload lifting tackles. Exceeding weight limits can lead to catastrophic failure. 

https://www.amazon.com/Crosby-1018650-Shackle-Galvanized-Working/dp/B005648TIK
https://www.amazon.com/Crosby-1018650-Shackle-Galvanized-Working/dp/B005648TIK
https://www.amazon.com/Rannb-Stainless-Double-2755LBS-Mooring/dp/B07DQNJQ17
https://www.amazon.com/Rannb-Stainless-Double-2755LBS-Mooring/dp/B07DQNJQ17
https://www.amazon.com/uxcell-Metric-Machinery-Shoulder-Lifting/dp/B0159M260U
https://www.amazon.com/uxcell-Metric-Machinery-Shoulder-Lifting/dp/B0159M260U
https://www.amazon.com/Crosby-1018650-Shackle-Galvanized-Working/dp/B005648TIK
https://www.amazon.com/Rannb-Stainless-Double-2755LBS-Mooring/dp/B07DQNJQ17
https://www.amazon.com/uxcell-Metric-Machinery-Shoulder-Lifting/dp/B0159M260U


 Regularly inspect all lifting tackles before each use and remove any damaged components from 

service. 

 Store lifting tackles properly in a clean, dry environment to prevent corrosion or damage. 

 Train operators on the proper selection, use, and inspection of lifting tackles. 

By using lifting tackles correctly and prioritizing regular inspections, you can ensure the safe and reliable 

lifting of materials in your workplace. 

Calculation of safe working load. 

The safe working load (SWL) of a lifting tackle or lifting equipment is the maximum weight it can 

safely handle without risk of failure. Here's how to calculate the SWL: 

Formula: 

SWL = Minimum Breaking Load (MBL) / Safety Factor (SF) 

Explanation: 

 MBL (Minimum Breaking Load): This is the maximum load a lifting tackle or equipment can 

withstand before breaking. It's usually stamped or labelled on the equipment itself or found in the 

manufacturer's specifications. 

 Safety Factor (SF): This is a number chosen to account for various uncertainties and potential risks 

during lifting operations. A higher safety factor provides a greater margin of safety but reduces the 

maximum lifting capacity. Here's a general guideline for safety factors:  

o 4:1 to 5:1: Commonly used for lifting equipment and tackles. 

o 6:1 to 10:1: Used for lifting operations with high risk or critical consequences of failure. 

Example: 

Let's say you have a chain sling with a Minimum Breaking Load (MBL) of 10,000 lbs and you want to 

determine its safe working load using a safety factor of 5:1. 

SWL = 10,000 lbs (MBL) / 5 (Safety Factor) SWL = 2,000 lbs 

Therefore, the safe working load of this chain sling is 2,000 lbs. It's crucial to never lift more than this 

weight with this specific sling to ensure safety. 

Important Considerations: 

 This is a simplified formula, and some lifting equipment might have additional debating factors 

based on configuration or specific use. Always refer to the manufacturer's instructions for the 

specific lifting tackle or equipment you're using. 

 The SWL only considers the strength of the lifting tackle itself. Other factors like the lifting 

machinery's capacity and sling angles during lifting also need to be considered for a safe operation. 

 Regular inspections of lifting tackles are essential to ensure they haven't been damaged or weakened, 

which could affect their SWL. 

By understanding and applying the SWL concept, you can ensure that lifting operations are conducted 

within safe weight limits, minimizing the risk of accidents and injuries. 



Testing of Lifting Tools and Tackles under the Factory Act and 

Relevant IS Codes 

The Factory Act, 1948 plays a crucial role in ensuring the safety of workers involved in material handling 

operations. Here's a breakdown of the relevant provisions and testing requirements for lifting tools and 

tackles: 

The Factory Act: 

 Section 29: This section mandates that all lifting machines, chains, ropes, and lifting tackles used in 

factories must be:  

o Of good construction, sound material, and adequate strength. 

o Properly maintained. 

o Thoroughly examined by a competent person at least once every 12 months, or at intervals 

specified by the Chief Inspector. 

o Have the safe working load (SWL) plainly marked on them, or displayed in a prominent 

position if marking is not practical. 

Competent Person: 

 The Factory Act emphasizes the importance of a "competent person" performing the thorough 

examination of lifting tools and tackles. 

 This person should possess the necessary knowledge, skill, and experience to identify potential 

defects and assess the safety of the equipment. 

 The Act allows State Governments to authorize competent persons within their jurisdiction. 

IS Codes: 

The Bureau of Indian Standards (BIS) publishes a series of Indian Standard (IS) codes that provide specific 

guidelines and technical details for various aspects of lifting equipment and tackle testing. Here are some 

relevant IS codes: 

 IS 15649 (2002): Specification for Wire Rope Slings for General Lifting Purposes: This code 

specifies requirements for the design, manufacture, performance, and testing of wire rope slings. 

 IS 1825 (2007): Specification for Chain Slings, Vertical: This code covers the design, 

manufacture, performance, and testing of vertical chain slings. 

 IS 302 (1967): Code of Practice for Inspection and Testing of Lifting Tackle (First Revision): 
This code outlines general procedures for the visual and functional examination of various lifting 

tackles, including chains, slings, hooks, shackles, and eye bolts. 

 IS 807 (1984): Specification for Cranes and Hoists (First Revision): This code covers the design, 

construction, installation, testing, and operation of cranes and hoists. While not specific to lifting 

tackles, it provides relevant information on proof load testing procedures for lifting machinery. 

Testing Procedures: 

The specific testing procedures will vary depending on the type of lifting tackle being examined. However, 

some general principles include: 

 Visual Inspection: A thorough visual examination is conducted to identify any cracks, deformations, 

corrosion, wear, or other damage that could compromise the SWL. 

 Dimensional Checks: Critical dimensions of the lifting tackle might be measured to ensure they 

conform to the manufacturer's specifications and haven't deviated due to wear or usage. 



 Functional Testing: In some cases, functional testing might be performed to assess the operational 

integrity of the tackle. This could involve simulating lifting operations with a test load or verifying 

the smooth operation of swivels. 

 Proof Load Testing: For certain lifting tackles, especially those that have been repaired or modified, 

a proof load test might be conducted. This involves applying a load exceeding the SWL to the tackle 

to verify its structural integrity. 

Documentation: 

The competent person performing the examination should document their findings in a thorough report. This 

report should include: 

 Details of the lifting tackle examined (type, identification number, SWL). 

 Observations from the visual inspection and any identified defects. 

 Results of any dimensional checks or functional tests. 

 Overall assessment of the tackle's suitability for continued use. 

Conclusion: 

By adhering to the provisions of the Factory Act and following the relevant IS codes, factory owners and 

operators can ensure that lifting tools and tackles are regularly inspected, properly maintained, and safely 

tested. These measures contribute significantly to promoting a safe work environment for personnel 

involved in material handling operations. 

 

Sources:     Responsibility of competent person. 

As defined in the Factory Act, 1948, a competent person plays a crucial role in ensuring the safety of 

lifting equipment and machinery within a factory setting. Here's a breakdown of their key responsibilities: 

Expertise and Qualifications: 

 Possess the necessary knowledge, skill, and experience relevant to lifting equipment and tackle 

inspection. This might involve formal training, certifications, and practical experience. 

 Stay up-to-date with relevant regulations, standards (like IS codes), and best practices for lifting 

equipment and tackle testing. 

Examination and Testing: 

 Conduct thorough examinations of lifting tools and tackles, including chains, slings, hooks, shackles, 

and eye bolts, at least once every 12 months or at intervals specified by the Chief Inspector. 

 Follow appropriate testing procedures outlined in relevant IS codes (e.g., IS 15649 for wire rope 

slings, IS 1825 for vertical chain slings, IS 302 for general lifting tackle inspection). 

 This may involve visual inspections, dimensional checks, functional testing, and in some cases, proof 

load testing. 

Assessment and Reporting: 

 Carefully assess the condition of the lifting equipment and tackle based on the examination and 

testing results. 

 Identify any defects, damage, or wear that could compromise the safe working load (SWL) of the 

equipment. 



 Clearly document the findings of the examination in a report. This report should include details of 

the equipment examined, observations, test results, and an overall assessment of its suitability for 

continued use. 

 If the lifting equipment or tackle is found to be unsafe, the competent person should recommend 

taking it out of service until repairs or replacements are made. 

Additional Responsibilities: 

 Participate in the selection and procurement of new lifting equipment and tackle, ensuring they meet 

safety standards and have appropriate SWL ratings. 

 Develop and implement training programs for operators on the safe use, inspection, and maintenance 

of lifting equipment and tackle. 

 Stays informed about any incidents or accidents involving lifting equipment and tackle within the 

factory and advise on corrective measures to prevent future occurrences. 

 Collaborate with management to ensure the availability of resources and budget necessary for proper 

maintenance and timely replacement of lifting equipment and tackle. 

Importance of Competent Persons: 

Competent persons serve as a critical line of defence in preventing accidents and injuries related to lifting 

operations. Their expertise in identifying potential equipment failures and ensuring adherence to safety 

regulations promotes a safe work environment for factory personnel. 

Appointing a Competent Person: 

The Factory Act empowers State Governments to authorize competent persons. Factory owners or operators 

should appoint qualified individuals who meet the experience and expertise criteria to fulfil this crucial role. 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 4: 

HAND TOOLS AND PORTABLE POWER TOOLS 

Hand tools and portable power tools are essential for various tasks in construction, maintenance, repair, and 

DIY projects. While they offer convenience and efficiency, improper use can lead to accidents and injuries. 

This chapter explores the main causes of tool accidents and control measures to ensure safe work practices. 

1. Main Causes of Tool Accidents 

Here are some of the most common causes of hand tool and portable power tool accidents: 

 Using Improper Tools: Using the wrong tool for the job can lead to breakage, slipping, or loss of 

control, resulting in injuries. 

 Inadequate Maintenance: Dull blades, damaged handles, worn-out parts, or faulty electrical cords 

on power tools can increase the risk of accidents. 

 Unsafe Work Practices: This includes bypassing safety features, working in awkward positions, 

failing to secure work pieces, or not wearing appropriate personal protective equipment (PPE). 

 Horseplay and Distractions: Focusing on other activities or engaging in horseplay while using tools 

can lead to a loss of concentration and increase the risk of accidents. 

 Lack of Training: Inadequate knowledge about the proper use, limitations, and safety precautions 

for specific tools can lead to mishandling and potential injuries. 

 Fatigue: Working long hours or being fatigued can impair judgment and coordination, increasing the 

risk of accidents. 

 Improper Storage: Leaving tools scattered around the workspace or storing them improperly can 

lead to tripping hazards or damage to the tools themselves. 

2. Controlling Tool Accidents 

By implementing the following control measures, workplaces and individuals can significantly reduce the 

risk of accidents involving hand tools and portable power tools: 

 Use the Right Tool for the Job: Select tools specifically designed for the task at hand, considering 

factors like material, size, and required force. 

 Proper Tool Maintenance: Develop a regular maintenance program to inspect tools for damage, 

ensure blades are sharp, and replace worn-out parts promptly. Maintain electrical cords on power 

tools to prevent fraying or damage. 

 Safe Work Practices: Always follow recommended safety procedures. This includes wearing 

appropriate PPE (eye protection, gloves, and respirators as needed), securing work pieces with 

clamps or vices, and maintaining a clean and organized work area. 

 Focus on the Task: Avoid distractions and horseplay while using tools. Give your full attention to 

the job at hand. 

 Training and Education: Provide comprehensive training programs for workers on the safe use, 

limitations, and maintenance procedures for specific tools they will be using. 

 Manage Fatigue: Schedule breaks throughout the workday to prevent fatigue and maintain focus. 

 Proper Storage: Store tools in designated locations, using toolboxes, racks, or pegboards for easy 

access and to prevent tripping hazards. 

3. Additional Considerations 

 Ergonomics: Select tools that are comfortable to hold and use to minimize fatigue and the risk of 

repetitive strain injuries (RSIs). 



 Guarding: Ensure safety guards on power tools are always in place and functioning properly. Never 

remove or disable safety features. 

 Electrical Safety: Use power tools with Ground Fault Circuit Interrupter (GFCI) protection, 

especially in wet or damp environments. Regularly inspect electrical cords for damage. 

 Reporting Unsafe Conditions: Encourage workers to report any damaged tools, unsafe work 

practices, or potential hazards to supervisors immediately. 

By following these guidelines and fostering a culture of safety awareness, workplaces and individuals can 

ensure the safe and effective use of hand tools and portable power tools, preventing accidents and injuries. 

 Hand Tools and Portable Power Tools: 
 Purchase, Storage, Supply, Inspection, Maintenance & Repair 

Ensuring the safe and efficient use of hand tools and portable power tools goes beyond just proper operation. 

A well-defined system for acquisition, management, and upkeep is crucial. Here's a breakdown of key 

aspects to consider: 

Purchase: 

 Needs Assessment: Identify the specific tools required for the tasks at hand. Consider tool 

versatility, frequency of use, and user skill level. 

 Quality over Price: While cost is a factor, prioritize purchasing high-quality tools from reputable 

brands. Durable tools with good ergonomics will last longer and minimize the risk of failure. 

 Compliance with Standards: Ensure tools comply with relevant safety standards (e.g., ANSI in the 

US). Look for certifications on the tool itself or consult manufacturer specifications. 

 Standardization: Consider standardizing on specific tool types and brands within a workplace to 

simplify maintenance, training, and replacement parts inventory. 

Storage: 

 Designated Areas: Allocate designated storage spaces for all tools, categorized by type (e.g., 

wrenches, screwdrivers, saws). This promotes organization and reduces clutter. 

 Secure Storage: Store tools securely in toolboxes, cabinets, or on pegboards to prevent damage, 

loss, or tripping hazards. Utilize shadow boards to visually identify missing tools. 

 Environmental Considerations: Store tools in dry, clean environments to prevent rust or corrosion. 

 Climate Control: For sensitive tools, maintain appropriate temperature and humidity levels to avoid 

warping or damage. 

Supply: 

 Inventory Management: Maintain an updated inventory of tools to identify low stock levels and 

schedule timely replacements. 

 Issuing Procedures: Develop a system for issuing tools to workers, ensuring they are returned in 

good condition and any damage is reported. 

 Restricted Access: Restrict access to certain tools or high-risk power tools to authorized and trained 

personnel only. 

Inspection: 

 Regular Inspections: Implement a program for regular tool inspections. The frequency might vary 

depending on tool type and usage intensity. Daily checks for basic functionality are recommended. 

 Pre-Use Inspections: Encourage workers to conduct a quick inspection of tools before each use, 

checking for damage, loose parts, or dull blades. 

 Post-Use Inspections: Inspect tools after use to identify any developing issues or damage that might 

require maintenance or repair. 



 Record Keeping: Maintain records of tool inspections, documenting any identified problems and 

corrective actions taken. 

Maintenance: 

 Cleaning: Develop cleaning procedures for tools after each use to remove dirt, debris, or lubricant 

build-up that could hinder functionality. 

 Lubrication: Lubricate tools according to manufacturer recommendations to ensure smooth 

operation and prevent wear. 

 Sharpening: Sharpen blades on cutting tools (e.g., knives, chisels) regularly to maintain efficiency 

and safety. 

 Replacement Parts: Keep a stock of commonly used replacement parts (e.g., drill bits, saw blades) 

readily available for prompt repairs. 

Repair: 

 Minor Repairs: Train authorized personnel to perform minor repairs like replacing worn-out parts 

or tightening loose components. 

 Major Repairs: For major repairs exceeding in-house capabilities, outsource the tool to qualified 

repair shops or utilize manufacturer warranty services. 

 Repair vs. Replace: Develop a clear decision-making process for determining if a damaged tool can 

be repaired cost-effectively or if replacement is more practical. 

Additional Considerations: 

 Training: Provide training programs on proper tool care and maintenance procedures for personnel 

responsible for tool upkeep. 

 Safety Culture: Foster a culture of safety awareness where workers are encouraged to report 

damaged or malfunctioning tools promptly. 

 Proper Disposal: Establish procedures for the proper disposal of worn-out or damaged tools beyond 

repair, considering environmental regulations. 

By implementing a comprehensive system for purchase, storage, supply, inspection, maintenance, and repair 

of tools, organizations can ensure the availability of safe and reliable tools for their workers, promoting 

efficiency and minimizing the risk of accidents and injuries. 

Detectable tool failure refers to signs or symptoms that indicate a hand tool or portable power tool is 

damaged, malfunctioning, or nearing the end of its useful life. By identifying these signs early on, you can 

prevent accidents and injuries, and ensure the tool is repaired or replaced before complete failure. Here are 

some common detectable causes of tool failure, categorized by type: 

Hand Tool Failures: 

 Visual Damage: Cracks, chips, bends, or excessive wear on the tool body, handle, or working parts 

(e.g., chipped hammerhead, bent screwdriver shaft). 

 Loose Parts: Wobbly handles, loose rivets, or fasteners that can come undone during use. 

 Dull Blades: Blades that require excessive force to operate, leaving ragged edges or failing to cut 

cleanly. 

 Corrosion: Rust or pitting on metal parts, especially for tools stored in humid environments. 

 Sticking Mechanisms: Difficulty opening or closing adjustable tools (e.g., pliers, wrenches) due to 

grime build-up or worn components. 

 



Portable Power Tool Failures: 

 Electrical Issues: Sparking, flickering lights, unusual burning smell, or tripping of circuit breakers 

when the tool is plugged in. 

 Unusual Noises: Loud grinding, screeching, or rattling noises not typical during normal operation. 

 Vibrations: Excessive vibration beyond the expected level for the tool, indicating potential 

imbalance or internal damage. 

 Power Loss: Sudden loss of power or inability to maintain power while the tool is plugged in and 

switched on. 

 Smoke or Burning Odour: Smoke emanating from the motor or burning plastic smell, indicating 

overheating or electrical problems. 

 Faulty Switches: Switches that stick, malfunction, or fail to turn the tool on or off properly. 

 Damaged Cord or Plug: Frayed, cracked, or damaged electrical cords or loose plugs that pose a 

potential electrical hazard. 

General Detectable Signs: 

 Reduced Performance: The tool requires more effort to operate than usual to achieve the same task, 

indicating potential dulling, misalignment, or internal friction. 

 Difficulty Controlling the Tool: Increased difficulty in precisely controlling the tool during 

operation, which could be due to tool damage, user fatigue, or improper technique. 

 Unusual Behaviour: Any deviation from the tool's typical behaviour, such as erratic movement, 

wobbling, or binding, should raise a red flag. 

Remember: 

 If you detect any of these signs of tool failure, stop using the tool immediately. Report the issue to 

the designated personnel for repair or replacement. 

 Never attempt to use a tool you suspect is damaged or malfunctioning. It poses a significant safety 

risk. 

 By being proactive and attentive to detectable signs of tool failure, you can prevent accidents and 

ensure a safe work environment. 

Here's a breakdown of safe practices for using various tools, categorized by type: 

General Safe Use Practices: 

 Use the right tool for the job: Don't force a tool to perform a task it's not designed for. Using the 

wrong tool can lead to breakage, slipping, or loss of control. 

 Inspect tools before use: Check for damage, loose parts, dull blades, or faulty electrical cords on 

power tools. Never use a tool in questionable condition. 

 Wear appropriate PPE: This may include safety glasses, gloves, respirators, or ear protection 

depending on the tool and task. 

 Maintain a clean and organized workspace: Clutter can increase the risk of tripping or slipping. 

 Secure work pieces: Use clamps or vices to hold work pieces firmly in place, preventing them from 

moving or slipping while you work on them. 

 Focus on the task: Avoid distractions and horseplay while using tools. Give your full attention to 

the job at hand. 

 Maintain good posture and balance: Avoid awkward positions that could strain your muscles or 

lead to loss of control of the tool. 

 Cut away from yourself: When using cutting tools like knives or chisels, always direct the sharp 

edge away from your body. 

 Never carry sharp tools in your pocket: Use a toolbox or holster to safely transport sharp tools. 



 Store tools properly: Store tools in designated locations when not in use to prevent damage and 

tripping hazards. 

Safe Use of Specific Tools: 

 Hammers: Wear safety glasses to protect your eyes from flying debris. Strike the nail head squarely 

to avoid bending or missing the nail. 

 Saws: Ensure the saw blade is sharp and securely fastened. Use a push stick for small work pieces to 

keep your hands away from the blade. 

 Screwdrivers: Use the correct screwdriver size for the screw head to avoid damaging the screw or 

the tool. Don't use a screwdriver as a pry bar. 

 Wrenches: Apply force to the end of the wrench handle, not the middle. Use the correct size wrench 

to avoid stripping the nut or bolt. 

 Power Tools: Follow the manufacturer's instructions for safe use. Always unplug the tool before 

changing blades or attachments. Keep your hands away from moving parts. 

 Knives and Utility Knives: Use a sharp blade to minimize the risk of slipping. Retract the blade 

when not in use. Cut away from yourself. 

 Chisels and punches: Wear safety glasses and gloves. Use a hammer with the appropriate weight 

for the chisel size. Strike the chisel squarely on the top to avoid mushrooming (splitting) the top of 

the chisel. 

Remember: 

 Safety is paramount. If you are unsure about how to use a tool safely, ask for instruction or training 

before proceeding. 

 By following these safe use practices, you can minimize the risk of accidents and injuries while 

working with various tools. 

Hand Tools for Cutting: Metals, Wood, and Miscellaneous Materials 

Here's a breakdown of various hand tools commonly used for cutting different materials: 

Metal Cutting: 

 Hacksaw: A versatile saw with a reciprocating blade for making straight cuts in metal pipes, rods, 

sheets, and other solid shapes. 

 Metal Snips: Shears designed for cutting thin sheet metal. Available in straight cut, left cut, and 

right cut varieties for different applications. 

 Aviation Snips: Similar to metal snips but with a geared mechanism for increased cutting power in 

thicker sheet metal. 

 Cold Chisel and Hammer: The chisel is a hardened steel bar with a sharp edge used for breaking 

off pieces of metal or creating grooves. It's struck with a hammer for controlled fracturing. 

 Files: Hand-held tools with various tooth patterns used for shaping, smoothing, and deburring metal 

edges after cutting. 

Wood Cutting: 

 Handsaw: A generic term for various saws with different blade designs, such as:  

o Crosscut saw: For cutting across the grain of wood, with large teeth for fast cuts. 

o Rip saw: For cutting along the grain, with finer teeth for cleaner cuts. 

o Coping saw: A small saw with a thin blade for intricate cuts and curves. 

 Jigsaw: A handheld saw with a reciprocating blade that can cut curves and intricate shapes in wood. 



 Wood Chisel and Mallet: Similar to the cold chisel but designed for wood, with a bevelled edge for 

controlled wood removal and shaping. The mallet delivers a less forceful blow than a hammer to 

prevent splitting the wood. 

 Utility Knife: A versatile tool with a replaceable blade for cutting thin wood, cardboard, and other 

materials. 

Miscellaneous Cutting: 

 Tin Snips: Similar to metal snips but specifically designed for cutting thin sheet metal used in 

ductwork or roofing applications. 

 Pliers with Cutters: Combination pliers with built-in wire cutters for clipping wires, cables, and 

other small materials. 

 Cable Cutters: Heavy-duty shears specifically designed for cutting thick cables or wires. 

 Sectional Pipe Cutters: Tools that wrap around a pipe and tighten to create a clean cut through 

plastic, copper, or other thin-walled tubing. 

 Rotary Shears: Handheld rotary cutters with a circular blade for cutting through various materials 

like fabric, leather, rubber, and thin sheet metal. 

Additional Considerations: 

 The specific tool choice depends on the material thickness, desired cut type (straight, curved, etc.), 

and application. 

 Always wear appropriate safety gear like gloves and safety glasses when using cutting tools. 

 Keep cutting tools sharp for optimal performance and safety. A dull tool requires more force to use, 

increasing the risk of slipping or losing control. 

By understanding the different types of hand tools available and their intended uses, you can select the right 

tool for the job and ensure clean, efficient, and safe cutting of various materials. 

Specialized Hand Tools: Torsion, Shock, and Non-Sparking 

While common hand tools handle everyday cutting, gripping, and manipulation tasks, specific jobs require 

more specialized tools designed for unique purposes. Here's a breakdown of three such categories: 

1. Torsion Tools: 

Torsion tools are designed to apply a twisting force, often used for tightening or loosening bolts or nuts that 

require high torque. Here are some common types: 

 Torque Wrenches: These wrenches have a calibrated mechanism that allows you to apply a precise 

amount of torque to a fastener. They are crucial for preventing over tightening or under-tightening 

critical components. 

 Ratchets and Sockets: These tools work together, with the ratchet mechanism allowing for 

continuous turning in one direction without needing to reposition your hand. Sockets come in various 

sizes to fit different nut and bolt heads. 

 Crowfoot Wrenches: These wrenches have a head angled at 90 degrees, allowing access to tight 

spaces where a straight wrench wouldn't fit. 

 Pipe Wrenches: These adjustable wrenches have serrated jaws that grip onto round objects like 

pipes or tubes for tightening or loosening them. 

 

 



2. Shock Tools: 

Shock tools are designed to deliver a sudden, forceful impact to break loose a stuck fastener or object. Here 

are some examples: 

 Impact Wrenches: These power tools use compressed air or electricity to deliver a high-torque 

rotational impact, ideal for stubborn bolts or applications requiring significant force. 

 Chisels and Hammers: While typically used for metal cutting, chisels and hammers can also be 

used for forceful prying or breaking apart objects. Use caution to avoid damaging surrounding 

materials. 

 Drift Punches: These are solid metal rods used to drive out pins, dowels, or other tightly fitted 

components with a hammer blow. 

3. Non-Sparking Tools: 

Non-sparking tools are made from materials that minimize the risk of sparks during use. They are essential 

in environments where flammable materials or gases are present to prevent accidental ignition. Here are 

some common types: 

 Non-Sparking Wrenches and Sockets: These tools are typically made from bronze or beryllium 

copper, which don't generate sparks upon impact unlike steel tools. 

 Brass Hammers: These hammers have a softer brass head that won't create sparks when striking 

metal surfaces. 

 Composite Tools: Some tools are made from composite materials like nylon or fiberglass, offering 

non-sparking properties and reduced weight. 

Important Considerations: 

 Always choose the right tool for the job. Using a tool not designed for high torque or impact can lead 

to breakage and potential injury. 

 Wear appropriate safety glasses and gloves when using any of these tools. 

 Follow manufacturer instructions for safe use and maintenance of these specialized tools. 

By understanding the purpose and limitations of these specialized hand tools, you can select the appropriate 

tool for your specific task and ensure safe and efficient work practices. 

Portable Power Tools: Selection, Inspection, and Maintenance for Safety 

Portable power tools offer increased efficiency and power for various tasks compared to hand tools. 

However, their safe use requires careful selection, regular inspection, and proper maintenance. Here's a 

breakdown of these crucial aspects: 

Selection: 

 Needs Assessment: Identify the specific tasks you need the tool for. Consider factors like material 

type, required power output, and project size. 

 Power Source: Choose between corded electric tools for continuous use or cordless battery-powered 

tools for portability. Consider battery life and availability of replacement batteries for cordless 

options. 

 Safety Features: Look for tools with built-in safety features like double insulation for electrical 

safety, guards to protect against accidental contact with blades or bits, and automatic shut-off 

mechanisms in case of malfunction. 

 Ergonomics: Select a tool that is comfortable to hold and operate for extended periods. Consider 

weight, handle design, and vibration levels. 



 Reputation and Brand: Opt for reputable brands known for quality and safety standards. Look for 

certifications on the tool itself or consult manufacturer specifications. 

Inspection: 

 Pre-Use Inspection: Before each use, develop a habit of conducting a quick visual inspection of the 

tool. This includes checking for:  

o Damage to the power cord or plug on electric tools. 

o Cracks, loose parts, or worn components on the tool body. 

o Sharpness and condition of blades or bits. 

o Security of guards and other safety features. 

o Cleanliness and lubrication (as recommended by the manufacturer). 
 Periodic Inspections: In addition to pre-use checks, schedule more thorough periodic inspections, 

following the manufacturer's recommended intervals. These inspections might involve:  

o Testing functionality of switches and triggers. 

o Verifying proper grounding (for electric tools). 

o Checking for internal wear or damage requiring professional maintenance. 

Maintenance: 

 Cleaning: Develop a cleaning routine to remove dust, debris, or lubricant buildup that can hinder 

performance or pose safety risks. Follow manufacturer instructions for cleaning specific components. 

 Lubrication: Lubricate the tool according to the manufacturer's recommendations to ensure smooth 

operation and prevent wear. Use the recommended lubricants for optimal performance. 

 Sharpening Blades/Bits: Maintain sharp blades or bits on cutting tools (e.g., saws, drills) to ensure 

efficient cutting and minimize the risk of accidents due to excessive force. 

 Replacement Parts: Keep a stock of commonly used replacement parts (e.g., drill bits, saw blades, 

carbon brushes for electric motors) readily available for prompt repairs. 

 Records: Maintain records of inspections and maintenance performed on the tools, documenting any 

identified issues and corrective actions taken. This helps track tool health and schedule timely 

maintenance. 

Additional Safety Tips: 

 Always wear appropriate Personal Protective Equipment (PPE): This may include safety 

glasses, gloves, respirators, and hearing protection depending on the tool and task. 

 Use the right tool for the job: Don't force a power tool to perform a task beyond its capacity. 

 Maintain a clean and organized work area: This prevents tripping hazards and allows for better 

focus on the task at hand. 

 Never carry a tool by the cord or hose: Use designated handles or straps for safe carrying. 

 Unplug the tool before changing blades, bits, or attachments. 
 Be mindful of the cord's position: Avoid running the cord over sharp edges or hot surfaces to 

prevent damage. 

 Report any malfunctions or safety concerns immediately. Don't continue using a faulty tool. 

By following these guidelines for selection, inspection, and maintenance, you can ensure that your portable 

power tools are safe, reliable, and function optimally for your projects. Remember, prioritizing safety and 

proper tool care is essential for preventing accidents and injuries in the workplace or during DIY tasks. 

Special Precautions for Tools in High-Hazard Installations 

Working in environments like LPG, oil installations, oxygen plants, and explosives manufacturing facilities 

requires a heightened level of safety due to the inherent risks of fire, explosion, and toxic fumes. Here's a 

breakdown of special precautions to consider when selecting and using tools in these high-hazard 

installations: 



Tool Selection: 

 Material Compatibility: Select tools made from materials that are non-sparking and have no 

potential for creating static electricity discharge. This minimizes the risk of igniting flammable 

materials or vapors.  

o Common safe materials include: brass, bronze, beryllium copper, aluminum-bronze, and 

certain composite materials. 

 Certification: Ensure tools are certified for use in hazardous environments. Look for markings or 

labels indicating compliance with relevant safety standards (e.g., ATEX in Europe for explosive 

atmospheres). 

 Permits and Restrictions: Some facilities might have specific permit requirements or restrictions on 

the types of tools allowed. Familiarize yourself with the facility's safety protocols. 

Tool Use: 

 Hot Work Permits: Always obtain a hot work permit before using any tool that could generate heat 

or sparks, such as drills, grinders, or welding equipment. This ensures proper precautions are taken to 

prevent ignition. 

 Ear thing and Bonding: Ground and bond tools appropriately to prevent static electricity buildup 

that could create a spark. Follow the facility's specific procedures for grounding and bonding tools. 

 Open Flames and Smoking: Strictly avoid open flames and smoking in these environments. 

 Cleaning and Maintenance: Maintain tools in excellent condition. Clean them regularly to remove 

any accumulated flammable materials or debris. Follow manufacturer instructions for lubrication 

using lubricants specifically approved for hazardous environments. 

 Training: Workers should receive proper training on the safe use of tools in hazardous 

environments. This includes understanding the specific risks associated with different tools and the 

appropriate precautions to take. 

Additional Considerations: 

 Personal Protective Equipment (PPE): Wear appropriate PPE beyond basic safety glasses and 

gloves. This might include flame-resistant clothing, respirators for specific environments, and 

specialized footwear with conductive soles to prevent static build-up. 

 Ventilation: Ensure adequate ventilation is present when using tools that generate dust, fumes, or 

vapours. 

 Spill Response: Have a plan in place for responding to spills of flammable liquids or hazardous 

materials that might occur during tool use. 

 Housekeeping: Maintain a clean and organized work area to minimize clutter and tripping hazards. 

Remember: 

Safety is paramount in high-hazard installations. By following these special precautions and adhering to the 

facility's specific safety protocols, workers can significantly reduce the risk of accidents and injuries. If you 

are unsure about any aspect of tool selection or safe use in a high-hazard environment, always err on the side 

of caution and consult with a supervisor or safety professional. 

 

 

 

 

 



CHAPTER 5 

 WORKING AT HEIGHT 

Working at height is an activity where a person could fall and suffer injury. It's a prevalent risk in many 

workplaces and even some household tasks. This chapter explores the definition of working at height, 

potential hazards, and essential safety measures to prevent falls. 

1. Defining Working at Height 

There isn't a universal height that defines "working at height." The key concept is the potential for injury 

from a fall. Here are some general guidelines: 

 Any work above ground level: This includes working on ladders, scaffolds, roofs, platforms, 

elevated work platforms (EWPs), or even working from a step stool. 

 Work near edges or openings: Even working at ground level can be considered working at height if 

there's a risk of falling through an opening or from an edge (e.g., working near an excavation pit). 

 Work involving risk of falling into water: Falling into deep water can be just as dangerous as 

falling from a height onto a solid surface. 

Essentially, if there's a possibility of a fall causing injury, it's considered working at height and 

requires safety precautions. 

Here are some additional points to consider: 

 The risk of injury from a fall increases with the height. The greater the distance fallen, the more 

severe the potential injuries. 

 The nature of the surface fallen onto also influences the severity of injury. Falling onto concrete 

is far more dangerous than falling onto soft soil. 

Understanding the concept of working at height is crucial for identifying potential fall hazards and 

implementing appropriate safety measures in various work environments. 

2. Hazards Associated with Height Work 

Working at height poses several potential hazards, and understanding these risks is essential for ensuring 

worker safety. Here's a breakdown of some common hazards: 

 Falls from height: This is the most significant risk associated with working at height. Falls can 

happen from ladders, scaffolds, roofs, platforms, or even from tripping over uneven surfaces while 

working at elevation. 

 Falling objects: Tools, materials, or debris dropped from above can cause serious injuries to workers 

below. 

 Electrocution: Working near power lines or electrical equipment at height introduces the risk of 

electrical shock if proper precautions are not taken. 

 Slips and trips: Uneven surfaces, poor weather conditions, or improper footwear can lead to slips or 

trips while working at height, increasing the risk of falls. 

 Musculoskeletal disorders (MSDs): Awkward postures, repetitive motions, and heavy lifting 

associated with working at height can cause strain and pain in muscles, tendons, and ligaments. 

 

 



 

3. Precautionary Measures for Safe Work at Height 

To minimize the risks associated with working at height, a hierarchy of controls should be implemented. 

This hierarchy prioritizes the most effective measures first: 

 Eliminate the need to work at height: If possible, redesign the work to eliminate the need for 

working at height altogether. This might involve using alternative methods or equipment. 

 Use collective fall protection systems: These systems prevent a fall from happening in the first 

place. Examples include guardrails, safety nets, fall arrest systems with harnesses, and scaffolding 

with proper guardrails and toe boards. 

 Use fall positioning systems: These systems limit the distance a worker can fall if they do lose their 

balance. Body harnesses with lanyards attached to secure anchor points are common examples. 

 Use administrative controls: These controls involve establishing safe work procedures, providing 

proper training for workers, conducting risk assessments before starting work, and ensuring proper 

supervision. 

 Use personal protective equipment (PPE): This includes wearing safety glasses, helmets, gloves, 

safety harness, reflective apron and appropriate footwear to minimize the potential for injuries if a 

fall does occur. 

Additional Safety Measures: 

 Weather conditions: Avoid working at height during adverse weather conditions like strong winds, 

rain, or snow, as these can increase the risk of slips and falls. 

 Housekeeping: Maintain a clean and organized work area at height to prevent tripping hazards from 

loose materials or debris. 

 Inspections: Regularly inspect all equipment used for working at height (ladders, scaffolds, 

harnesses) to ensure they are in good condition and haven't sustained any damage. 

 Emergency procedures: Have a plan in place for responding to a fall from height, including 

procedures for rescuing fallen workers and providing first aid. 

Remember: 

Safety is paramount when working at height. By implementing a combination of these precautionary 

measures, employers and workers can significantly reduce the risk of falls and other hazards associated with 

working at elevated positions. 

Hazards and Precautions in Height Work 

Working at height is an activity where a person could fall and suffer injury. It's a prevalent risk in many 

workplaces, and even some household tasks. Here's a breakdown of the dangers associated with height work 

and essential safety measures to prevent falls and other hazards: 

Hazards: 

 Falls from height: This is the most significant risk. Falls can happen from ladders, scaffolds, roofs, 

platforms, or even from tripping over uneven surfaces while elevated. 

 Falling objects: Tools, materials, or debris dropped from above can cause serious injuries to workers 

below. 

 Electrocution: Working near power lines or electrical equipment at height introduces the risk of 

electrical shock if proper precautions are not taken. 

 Slips and trips: Uneven surfaces, poor weather conditions, or improper footwear can lead to slips or 

trips while working at height, increasing the fall risk. 



 Musculoskeletal disorders (MSDs): Awkward postures, repetitive motions, and heavy lifting 

associated with working at height can cause strain and pain in muscles, tendons, and ligaments. 

Precautionary Measures: 

 Hierarchy of Controls: This prioritizes the most effective measures first:  

o Eliminate the need to work at height: If possible, redesign the work (e.g., using alternative 

methods or equipment) to avoid elevation altogether. 

o Collective fall protection systems: These prevent falls from happening (e.g., guardrails, 

safety nets, fall arrest systems with harnesses, scaffolding with proper guardrails and toe 

boards). 

o Fall positioning systems: These limit the distance of a fall (e.g., body harnesses with 

lanyards attached to secure anchor points). 

 Administrative Controls:  
o Establish safe work procedures. 

o Provide proper training for workers on fall hazards, equipment use, and rescue procedures. 

o Conduct risk assessments before starting work to identify potential hazards and implement 

control measures. 

o Ensure proper supervision. 

 Personal Protective Equipment (PPE):  
o Wear safety glasses, helmets, gloves, safety harness and appropriate footwear to minimize 

injury from a fall or falling objects. 

Additional Safety Measures: 

 Weather conditions: Avoid working at height during strong winds, rain, or snow. 

 Housekeeping: Maintain a clean and organized work area to prevent tripping hazards. 

 Inspections: Regularly inspect all equipment used for working at height (ladders, scaffolds, 

harnesses) to ensure they are in good condition. 

 Emergency procedures: Have a plan for responding to a fall from height, including rescue and first 

aid procedures. 

Remember: 

Safety is critical. By implementing these measures, employers and workers can significantly reduce the risk 

of falls and other hazards associated with working at height. 

Here are some safety features to consider when designing and constructing staircases: 

General Stair Design: 

 Rise and Run:  
o The rise is the vertical height between two treads (steps). 

o The run is the horizontal distance between the leading edges of two consecutive treads. 

o Consistent rise and run dimensions throughout the staircase are crucial for maintaining a 

predictable and comfortable walking pace. Building codes typically specify acceptable ranges 

for these dimensions. 

 Treads:  
o Minimum width requirements are mandated by building codes to ensure sufficient foot 

placement for safe walking. 

o The leading edge, also called the nosing, should be slightly rounded or have a slight overhang 

to reduce the risk of tripping. 

o Consider slip-resistant materials for the tread surface, especially in areas prone to moisture or 

grease. 



 Landings:  
o Landings are platforms at the beginning, end, and potentially in between floors of a staircase. 

o Minimum landing size requirements are specified in building codes, ensuring enough space 

for manoeuvring at transitions between levels. 

 Headroom: Adequate headroom clearance above the walking surface throughout the entire stair path 

is essential to prevent head bumps. Building codes typically dictate minimum headroom heights. 

Stairway Guardrails and Handrails: 

 Guardrails: Required on open sides of a staircase to prevent falls. Building codes specify minimum 

height and strength requirements for guardrails. 

 Handrails: Installed on walls adjacent to stairs to provide support while ascending or descending. 

Handrails should be continuous along the entire run of the stairs, extending a comfortable distance 

beyond the top and bottom steps. Building codes typically dictate minimum handrail height and 

diameter for proper gripping. 

Additional Safety Features: 

 Stair nosing visibility: Use contrasting colours or materials for the nosing to improve visibility, 

especially in low-light conditions. 

 Stairway lighting: Ensure adequate lighting throughout the entire staircase for safe navigation. 

 Stairway signage: Consider visual aids like signage indicating the number of steps or reminding 

users to watch their step. 

 Non-slip strips: Apply slip-resistant strips on the nosing of treads for extra traction, particularly in 

outdoor staircases or areas prone to moisture. 

 Closed risers: While not always required, closed risers can improve stability and prevent objects 

from rolling down the stairs. 

Building Codes and Regulations: 

 Always adhere to relevant building codes and safety regulations when designing and constructing 

staircases. These codes specify requirements for dimensions, materials, guardrails, and other safety 

features. 

By incorporating these safety features into your staircase design and construction, you can significantly 

reduce the risk of slips, trips, and falls, promoting a safe and comfortable walking experience. 

Ramps, Working Platforms, and Gangways: Safety Features 

Ramps, working platforms, and gangways are all essential components in various workplaces, providing 

access to elevated work areas or facilitating movement of people and equipment. However, ensuring their 

safety is paramount. Here's a breakdown of key safety features for each: 

Ramps: 

 Slope: The incline of the ramp should be gradual to prevent slips and falls. Building codes typically 

specify maximum allowable slopes for ramps depending on user type (pedestrian, wheelchair, etc.). 

 Surface: The ramp surface should be slip-resistant, especially outdoors or in areas prone to moisture. 

Consider materials like textured concrete, rubber mats, or metal grating with raised treads. 

 Handrails: Install handrails on both sides of the ramp for additional support, especially for ramps 

with steeper inclines. Building codes typically dictate minimum handrail height and diameter. 

 Curbs: Curbs along the edges of the ramp help prevent people or objects from rolling off. 

 Drainage: Proper drainage is crucial to prevent water from accumulating on the ramp surface, 

creating a slipping hazard. 



 Landings: If the ramp is long or has a significant change in elevation, incorporate landings at regular 

intervals for rest and to break up the incline. Building codes might specify minimum landing size 

requirements. 

Working Platforms: 

 Guardrails and toe boards: Guardrails with a minimum height requirement (as specified in 

building codes) should surround all open sides of the platform to prevent falls. Additionally, toe 

boards should be installed along the platform perimeter to prevent objects from falling off and to 

minimize the risk of falls for workers leaning against the edge. 

 Access and egress: Provide safe and secure access points to the platform, such as stairs or ladders 

that meet safety standards (e.g., proper guardrails, slip-resistant steps). 

 Load capacity: The platform should be designed and constructed to withstand the intended weight 

load (workers, materials, equipment). Posting the maximum weight capacity on the platform is a 

good practice. 

 Surface: The platform surface should be slip-resistant, especially if used in wet or greasy 

environments. 

 Fall arrest systems: In some cases, depending on platform height and work activities, fall arrest 

systems with harnesses and secure anchor points might be necessary. 

Gangways: 

 Guardrails and toe boards: Similar to working platforms, gangways require guardrails with proper 

height and toe boards along open sides to prevent falls. 

 Surface: Slip-resistant surfaces are essential for gangways, especially if used outdoors or in areas 

exposed to moisture or grease. 

 Width: The gangway width should be sufficient to allow for safe passage of workers and equipment. 

Building codes might specify minimum width requirements for gangways. 

 Support: The gangway should be securely supported to prevent wobbling or tipping. This might 

involve anchoring it to a stable structure or using appropriate support legs. 

 Weight capacity: The gangway should be designed to handle the anticipated weight load (workers, 

materials). Posting the maximum weight capacity is a good safety practice. 

 Self-levelling mechanisms (optional): For gangways used to access vehicles with varying heights, 

self-levelling mechanisms can be beneficial to ensure a safe and stable connection point. 

Additional Considerations: 

 Regular inspections: All these structures (ramps, platforms, gangways) require regular inspections 

to identify any damage, wear, or loose components that could pose safety hazards. 

 Maintenance: Address any identified issues promptly through repairs or replacements to maintain 

the structural integrity and safety features of these elements. 

 Training: Workers who use these structures should be adequately trained on their safe operation and 

potential hazards. 

By incorporating these safety features and following safe work practices, you can significantly reduce the 

risk of accidents and injuries associated with using ramps, working platforms, and gangways. 

 

 

 

 



Different Types of Ladders, Scaffolds, Boatswain's Chair, and Safety Harnesses: 

Here's a breakdown of these frequently used tools for working at height, along with their functionalities and 

safety considerations: 

Ladders: 

 Step ladders: Self-supporting ladders with a flat platform at the top. Ideal for short-term tasks where 

frequent movement isn't necessary. (Safety note: Never stand on the top step of a step ladder) 

 Straight ladders: Portable, single-section ladders for reaching specific heights. Require a secure 

leaning surface and user caution to prevent falls. 

 Extension ladders: Adjustable-length ladders that can be extended to reach various heights. Ensure 

proper locking mechanisms are engaged before use and secure the base of the ladder to prevent 

slipping. 

 Multi-position ladders: Versatile ladders that can be configured in multiple ways (step ladder, 

straight ladder, scaffold trestle) for various tasks. Follow weight capacity limitations and ensure 

proper configuration for intended use. 

General Ladder Safety: 

 Always inspect ladders before each use for cracks, loose parts, or other damage. Never use a 

damaged ladder. 

 Place the ladder on a stable and level surface. 
 Maintain a 3-to-1 ratio: for every 1 unit of height the ladder leans against a wall, the base of the 

ladder should be 3 units away from the wall for stability. 

 Never stand on the top step of a step ladder. 
 Maintain three points of contact (two hands and a foot or two feet and a hand) with the ladder 

while climbing or descending. 

 Do not overload the ladder. Always adhere to the weight capacity limit. 

Scaffolds: 

 Supported scaffolds: Temporary platforms supported by independent legs or frames. Examples 

include:  

o Truss scaffolds: Versatile scaffolds made of interlocking metal tubes. 

o Baker scaffolds: Heavy-duty scaffolds commonly used in construction. 

o System scaffolds: Modular scaffolds offering flexibility in size and configuration. 

 Suspended scaffolds: Platforms suspended by ropes or cables from overhead structures. Require 

proper anchoring and fall arrest systems for workers. 

 Aerial lifts: Powered platforms that can be elevated and maneuvered for access to various heights. 

Often require specific operator training and certification. 

Scaffold Safety: 

 Scaffolds should be erected, used, and dismantled by competent persons familiar with proper 

assembly procedures and safety regulations. 

 Guardrails and toe boards: Must be installed on all open sides and ends of scaffolds to prevent 

falls. 

 Fall arrest systems: Mandatory for scaffolds exceeding a certain height or lacking proper guardrails. 

 Regular inspections: Conduct regular inspections of scaffolds to identify and address any potential 

hazards. 

Boatswain's Chair (Boson’s Chair): 



 A single-person suspended platform used for accessing elevated work areas, often in industrial 

settings or maritime environments. 

 Requires a secure suspension point, a winch or other means of raising and lowering the chair, and a 

fall arrest system with a harness for the worker. 

Boatswain's Chair Safety: 

 Only qualified personnel should be authorized to use a boatswain's chair. 

 Thorough inspections: Inspect the chair, suspension ropes, and fall arrest system before each use. 

 Secure anchor point: Ensure the boatswain's chair is securely suspended from a suitable and 

structurally sound anchor point. 

 Fall arrest system: Always wear a properly fitted safety harness connected to a reliable fall arrest 

system. 

Safety Harnesses: 

 Full-body harnesses designed to distribute the force of a fall and prevent serious injury. 

 Used in conjunction with fall arrest systems (lanyards, lifelines, anchor points) for various 

applications, including working on scaffolds, roofs, or suspended platforms. 

Safety Harness Considerations: 

 Choose the right harness type for the specific task and work environment. 

 Proper fit is crucial: A harness should be snug but comfortable, allowing for freedom of movement. 

 Inspect the harness before each use for any signs of wear, damage, or deterioration. 

 Harnesses should be replaced if they have been involved in a fall or show any signs of significant 

wear. 

Remember: 

Working at height poses inherent risks. Using the appropriate equipment (ladders, scaffolds, boatswain's 

chair) and following safety protocols (inspections, fall protection) is essential to minimize the risk of falls 

and other hazards. If you are unsure about the safe use of any equipment or procedures when working at 

height, always consult with a qualified professional. 

Hazards Associated with Working on Roofs and Safety Measures 

Working on roofs is a high-risk activity due to the potential for falls and other dangers. Here's a breakdown 

of the common hazards and essential safety measures to prioritize when working on a roof: 

Hazards: 

 Falls from height: This is the most significant risk associated with roof work. Even a fall from a low 

height can cause serious injuries. Factors like roof pitch, weather conditions, and lack of proper fall 

protection increase the risk of falls. 

 Slips and trips: Uneven roof surfaces, wet or icy conditions, and loose debris can all lead to slips 

and trips, potentially resulting in falls. 

 Falling objects: Tools, materials, or debris dropped from the roof can injure workers below. 

 Electrocution: Power lines near the roof or electrical equipment on the roof can pose a risk of 

electrocution if proper precautions are not taken. 

 Heatstroke and dehydration: Working on roofs in hot weather can lead to heatstroke and 

dehydration, especially if proper hydration and breaks aren't taken. 

Safety Measures: 



 Fall protection: This is the most critical safety measure.  

o Guardrails and safety nets: If feasible, install guardrails or safety nets around the perimeter 

of the work area to prevent falls. 

o Personal fall arrest systems (PFAS): These systems include a full-body harness, lanyard, 

and secure anchor point. Workers should be properly trained on the safe use of PFAS. 

 Planning and preparation:  
o Conduct a thorough risk assessment before starting work to identify potential hazards and 

implement appropriate control measures. 

o Check the weather forecast: Avoid working on roofs during high winds, rain, or snow, as 

these conditions significantly increase the risk of slips and falls. 

o Inspect the roof surface: Look for any weak spots, damaged areas, or trip hazards before 

starting work. 

o Develop a fall rescue plan: Have a plan in place in case a worker falls, including procedures 

for rescuing the worker and providing first aid. 

 Safe work practices:  
o Always wear appropriate PPE: This includes safety glasses, a hard hat, gloves with good 

grip, and slip-resistant boots. 

o Maintain three points of contact: When walking on a roof, maintain three points of contact 

with the surface at all times (two hands and a foot or two feet and a hand) for increased 

stability. 

o Use designated walkways: If available, use designated walkways on the roof to minimize 

walking on the actual roof surface. 

o Be aware of your surroundings: Pay attention to power lines, skylights, vents, and other 

potential hazards on the roof. 

o Communicate clearly: Maintain clear communication with other workers on the roof to 

avoid accidental falls or dropped objects. 

 Housekeeping: Keep the work area on the roof clean and free of debris to minimize trip hazards. 

 Training: Workers should be properly trained on safe work practices for roof work, including fall 

protection systems, hazard identification, and emergency procedures. 

Additional Considerations: 

 Roof strength: Ensure the roof is strong enough to support the weight of workers, materials, and 

equipment. 

 Fragile surfaces: Be cautious of skylights, ventilation systems, or other fragile roof components that 

could break underfoot. 

 Working alone: Avoid working on a roof alone if possible. Having another person present can help 

in case of an accident. 

By prioritizing these safety measures and planning your work carefully, you can significantly reduce 

the risks associated with working on roofs and ensure a safe work environment for yourself and 

others. 

Preventing falls at floor level is crucial for maintaining a safe environment in homes, workplaces, and 

public areas. Here's a breakdown of key strategies to minimize the risk of tripping and slipping hazards: 

Good Housekeeping: 

 Clear walkways: Keep all walkways clear of clutter, debris, electrical cords, or loose rugs to prevent 

tripping hazards. 

 Storage: Properly store materials, tools, and equipment in designated areas to avoid creating 

obstructions. 

 Spills: Clean up spills promptly to prevent slips. Post a warning sign if the floor is still wet after 

cleaning. 



 Waste disposal: Regularly empty trash cans and dispose of waste properly to avoid overflowing bins 

creating obstacles. 

Maintaining Surfaces: 

 Floor condition: Regularly inspect floors for uneven surfaces, cracks, holes, or damaged tiles that 

could cause tripping. Repair any identified damage promptly. 

 Slip-resistant surfaces: In areas prone to moisture or grease (kitchens, bathrooms, entryways), 

consider using slip-resistant floor mats or coatings. 

 Lighting: Ensure adequate lighting throughout the entire space to improve visibility and prevent 

tripping over unseen obstacles. 

Footwear: 

 Proper footwear: Encourage everyone to wear shoes with good tread and avoid smooth-soled 

slippers or sandals that can increase the risk of slipping. 

 Work environments: In specific workplaces, provide appropriate footwear based on the potential 

hazards (e.g., safety boots with good traction in industrial settings). 

Signage: 

 Wet floor signs: Use bright and visible wet floor signs to warn people about freshly mopped or 

cleaned floors. 

 Step warning signs: Post signs to warn people about changes in floor level, such as steps or ramps. 

Additional Considerations: 

 Doormats: Place doormats at entrances to capture moisture and debris from shoes, reducing the risk 

of tracking it onto the floor and creating slipping hazards. 

 Handrails: Install handrails along stairs and in areas where people might need extra support while 

walking, especially for the elderly or those with mobility limitations. 

 Electrical cords: Run electrical cords along walls or beneath carpets to prevent tripping hazards. 

Use cord covers for added safety. 

 Awareness: Encourage people to be aware of their surroundings and avoid walking while distracted 

by phones or other devices. 

By implementing these preventive measures and promoting a culture of safety awareness, you can 

significantly reduce the risk of tripping and slipping hazards, fostering a safe environment for 

everyone. 

Working on Fragile Roofs and Rule 62A of the Odisha Factory Rules, 1950 

Working on fragile roofs requires extra caution due to the increased risk of falls. Here's a breakdown of 

safety considerations with specific reference to Rule 62A of the Odisha Factory Rules, 1950 (OFR 1950): 

Rule 62A of OFR 1950: 

This rule focuses on "Every fragile roof on which work is carried on shall be efficiently protected by 

safety nets or other equally safe measures." It mandates that any fragile roof where work is being done 

must have safety measures in place to prevent falls. 

Fragile Roof Identification: 



 Materials: Roofs made from materials like glass, fibreglass, plastic panels, or certain types of metal 

sheeting can be considered fragile. 

 Structural integrity: Roofs with visible cracks, signs of sagging, or weak supports are also at risk of 

collapse and should be considered fragile. 

 

 

 

Safety Measures for Fragile Roofs: 

 Fall Arrest Systems: As referenced in Rule 62A, safety nets are a primary measure. These nets 

should be installed below the work area to catch workers in case of a fall. 

 Guardrails: If feasible, install guardrails along the perimeter of the work area to prevent falls from 

the edge of the roof. 

 Personal Fall Arrest Systems (PFAS): Workers should wear full-body harnesses with lanyards 

securely attached to a safe anchor point on the roof structure (excluding the fragile roof itself). This 

provides additional fall protection even if a safety net is present. 

 Roof Access and Egress: Ensure safe access and egress points to the roof. Ladders should be 

properly secured to prevent slips, and consider additional fall protection measures during ladder use. 

 Work Practices:  
o Minimize the number of workers on the roof at any given time to reduce the weight load 

and risk of falls. 

o Store materials carefully: Avoid overloading the roof with tools and equipment. 

o Plan work tasks to minimize walking on the fragile roof surface as much as possible. 

Additional Considerations: 

 Fragility assessment: Before starting work, conduct a thorough assessment of the roof's fragility to 

determine the most appropriate safety measures. 

 Competent persons: Only allow competent persons familiar with working at height and fall 

protection systems to carry out work on fragile roofs. 

 Weather conditions: Avoid working on fragile roofs during adverse weather conditions like strong 

winds or rain, as these can further compromise the roof's integrity. 

Remember: 

Safety is paramount. OFR 1950 Rule 62A clearly emphasizes the need for fall protection on fragile roofs. 

By strictly adhering to this rule, implementing the recommended safety measures, and prioritizing safe work 

practices, you can significantly reduce the risk of falls and injuries while working on these high-risk 

surfaces. 

Further Guidance: 

 Consult a qualified professional, such as a structural engineer, to assess the roof's fragility and 

recommend appropriate safety measures for the specific situation. 

 Review additional regulations and best practices for working at height and fall protection, as outlined 

in the Odisha Factory Rules and other relevant safety standards. 

By combining a strong understanding of the rule, a focus on safety measures, and consulting with 

professionals when necessary, you can ensure that work on fragile roofs is carried out safely and 

compliantly. 



Screening Workers and Work Permit Systems for Height Work 

Working at height is inherently risky, so ensuring workers are qualified and prepared is crucial. Here's a 

breakdown of two important processes to enhance safety in height work: 

1. Worker Screening 

Worker screening aims to identify individuals who are physically and mentally capable of working safely at 

height. This screening process typically involves several steps: 

 Medical evaluation: A medical assessment by a qualified healthcare professional can identify any 

medical conditions that might put the worker at risk while working at height (e.g., heart problems, 

balance issues, uncontrolled epilepsy). 

 Physical fitness evaluation: This might involve assessing factors like strength, stamina, and 

coordination; ensuring workers have the physical capabilities to handle the demands of working at 

height safely. 

 Vertigo and fear of heights test: While not universally mandated, some workplaces might assess a 

worker's susceptibility to vertigo or a fear of heights, as these can significantly impact their ability to 

work safely at elevated positions. 

 Training and competency evaluation: Workers should receive comprehensive training on safe 

work practices for working at height, including fall protection systems, hazard identification, rescue 

procedures, and specific equipment operation (e.g., ladders, scaffolds). An evaluation after training 

helps ensure workers understand and can properly implement these practices. 

2. Work Permit System for Height Work 

A work permit system adds another layer of control and ensures proper planning before work at height 

commences. Here's a typical workflow: 

 Permit application: Workers or supervisors submit a permit application outlining the details of the 

planned work at height, including:  

o Location of work 

o Nature of the work activity 

o Equipment and tools to be used 

o Fall protection measures 

o Workers involved 

 Risk assessment: The permit application triggers a risk assessment process. A designated person 

(safety officer, supervisor) analyzes the proposed work to identify potential hazards and ensure the 

planned controls (fall protection, safe work practices) are adequate to mitigate those risks. 

 Permit approval: Based on the risk assessment, the permit is either approved or denied. Approval 

signifies that the planned work meets safety requirements and can proceed. The permit might outline 

specific conditions or limitations for the work. 

 Work execution: Workers adhere to the permit's guidelines and established safety procedures while 

performing the work at height. 

 Permit closure: Upon completion of the work, the permit is closed, indicating that the work was 

done safely and all equipment has been secured. 

Benefits of Screening and Work Permits: 

 Reduced risk of accidents and injuries: By ensuring workers are qualified and have the necessary 

training, and by planning work activities carefully, the risk of falls and other hazards is significantly 

reduced. 

 Improved safety awareness: The screening and permit process promote a culture of safety 

awareness among workers and supervisors. 



 Clear communication and accountability: The work permit system ensures clear communication 

of work plans, safety protocols, and responsibilities among those involved. 

Remember: 

These two practices are essential components of a comprehensive height safety program. By implementing 

worker screening and a work permit system, you can significantly contribute to a safer work environment 

for everyone involved in height work activities. 

 

Precautions for Work at Height in Specific Constructions: 

Working at height poses inherent risks, and specific precautions are necessary depending on the work 

environment. Here's a breakdown of essential safety measures for three common high-rise construction 

scenarios: 

1. Construction of High-Rise Buildings: 

 Fall Protection Systems:  
o Guardrails and safety nets: These should be installed throughout the construction process, 

with guardrails being the primary fall prevention measure and safety nets acting as a 

secondary backup. 

o Personal Fall Arrest Systems (PFAS): Workers should wear full-body harnesses with 

lanyards securely attached to safe anchor points on the building structure (not scaffolding or 

other temporary structures). 

 Scaffolding Safety:  
o Erection and dismantling: Only qualified personnel should erect, dismantle, and inspect 

scaffolding. 

o Guardrails and toe boards: Ensure all open sides and ends of scaffolding have proper 

guardrails and toe boards to prevent falls and dropped objects. 

o Fall arrest systems: Consider integrating fall arrest systems into the scaffolding design, 

especially for high work areas. 

 Falling Object Protection: Use debris netting or other measures to prevent falling objects from 

injuring workers below. 

 Communication and Planning: Clear communication between workers, supervisors, and crane 

operators is crucial to prevent accidents during material handling and hoisting activities. 

 Weather Conditions: Avoid working at height during strong winds, heavy rain, or thunderstorms. 

2. Chimney Repair or Maintenance: 

 Confined Space Considerations: Chimneys are often considered confined spaces, requiring specific 

entry procedures and monitoring for potential hazards like oxygen deficiency or toxic fumes. 

 Fall Protection: Use a boatswain's chair with a fall arrest system for workers accessing the chimney 

interior. Ensure a secure anchor point for the chair and proper training for workers using it. 

 Rescuing Systems: Have a plan and equipment in place for rescuing a worker who falls within the 

chimney. 

 Ventilation: Ensure adequate ventilation inside the chimney before and during work to remove any 

hazardous fumes or dust. 

 Communication: Maintain clear communication between workers inside and outside the chimney. 

3. Painting High-Rise Structures: 



 Scaffolding or Suspended Platforms: Use stable and secure scaffolding or suspended platforms 

that meet safety standards. These platforms should have proper guardrails and toe boards. 

 Fall Arrest Systems: Workers should wear full-body harnesses with lanyards securely attached to 

safe anchor points. 

 Wind Considerations: Avoid working at height during strong winds, as this can significantly 

increase the risk of falls. 

 Painting Equipment: Ensure painting equipment is properly secured and not left dangling where it 

could fall and injure someone below. 

 Housekeeping: Maintain a clean work area on the platform or scaffolding to prevent slips and trips. 

 Weatherproofing: Protect painted surfaces from rain or other weather elements that could 

compromise the paint job while work is ongoing. 

Additional Considerations: 

 Training: Workers involved in high-rise construction, chimney work, or high-rise painting should 

receive comprehensive training on fall protection systems, safe work practices, hazard identification, 

and emergency procedures specific to their tasks. 

 Regular Inspections: Regularly inspect all equipment used for working at height (ladders, scaffolds, 

harnesses) to ensure they are in good condition and haven't sustained any damage. 

 Emergency Procedures: Have a plan in place for responding to a fall from height, including rescue 

procedures and first aid. 

By prioritizing these safety precautions and tailoring them to the specific work environment, 

employers and workers can significantly reduce the risk of falls and other hazards associated with 

working at height in high-rise construction, chimney maintenance, and high-rise structure painting. 

Personal Protective Equipment (PPE) for Working at Height: Fall Arresters 

and Safety Nets: 

When working at height, using the right Personal Protective Equipment (PPE) is crucial for mitigating the 

risk of falls. Here's a breakdown of essential PPE and fall protection systems: 

Fall Arrest Systems: 

These systems are designed to catch a worker in case of a fall, preventing them from reaching the ground 

and sustaining serious injuries. There are two main components: 

 Full-body harness: This distributes the force of a fall across the worker's thighs, chest, and 

shoulders, minimizing injuries. Harnesses come in different types for various work applications. 

 Lanyard: A strong and flexible connecting link between the harness and a secure anchor point. 

Lanyards come in different lengths and with various features (shock-absorbing lanyards are highly 

recommended). 

Anchor Point: 

A secure structural element (beam, wall) that can safely support the weight of a falling worker and the forces 

involved in arresting the fall. Never attach a fall arrest system to scaffolding, ladders, or other temporary 

structures. 

Fall Arrest System Use: 

 Workers should be properly trained on how to select, inspect, wear, and use fall arrest systems 

safely. 



 The system components (harness, lanyard, anchor point) must be compatible with each other and 

appropriate for the specific work environment. 

 Regular inspections of all fall arrest system components are crucial to ensure their functionality and 

identify any signs of wear or damage. 

Safety Nets: 

These large nets are positioned below the work area to catch a falling worker. They are a secondary fall 

protection measure, and fall arrest systems with harnesses should be the primary method whenever possible. 

Safety Net Considerations: 

 Net installation: Safety nets must be installed by competent persons according to safety standards 

and manufacturer's instructions. 

 Inspection and maintenance: Regular inspections are necessary to identify any tears, holes, or 

weak spots in the net. 

 Net clearance: There should be sufficient clearance between the work surface and the safety net to 

minimize the possibility of a worker hitting the net during a fall. 

 

Additional PPE for Working at Height: 

 Safety helmet: Protects the head from falling objects or impacts. 

 Safety glasses or goggles: Shields the eyes from dust, debris, or splashes. 

 Work gloves: Provides hand protection from cuts, scrapes, or electrical hazards. 

 High-visibility clothing: Improves worker visibility in low-light conditions, especially important for 

outdoor work or near traffic. 

 Slip-resistant footwear: Provides good traction to prevent slips and trips, especially important when 

working on uneven surfaces or wet environments. 

Remember: 

Using the right PPE and fall protection systems is vital for working at height safely. Always prioritize fall 

arrest systems with harnesses and secure anchor points. Safety nets can be a valuable secondary layer of 

protection, but they should not be the sole method of fall prevention. Regular training, proper inspection of 

equipment and adherence to safety procedures are essential for a safe work environment at height. 

 

 

 
 

 


	CHAPTER 1
	HISTORY OF SAFETY
	Safeguarding of machine:
	CHAPTER 2
	MANUAL MATERIAL HANDLING AND STORAGE OF MATERIALS
	2.1 Introduction
	Lifting and Carrying Objects of Different Shapes, Sizes, and Weights
	Safe and Efficient Storage of Materials
	Sources:     Responsibility of competent person.

	CHAPTER 4:
	HAND TOOLS AND PORTABLE POWER TOOLS
	1. Main Causes of Tool Accidents
	2. Controlling Tool Accidents
	3. Additional Considerations

	WORKING AT HEIGHT
	1. Defining Working at Height

	Hazards and Precautions in Height Work
	Different Types of Ladders, Scaffolds, Boatswain's Chair, and Safety Harnesses:
	Personal Protective Equipment (PPE) for Working at Height: Fall Arresters and Safety Nets:

