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How Our Written Courses Work 
This document is the course text. You may review this material at your leisure 
before or after you purchase the course.  
After the course has been purchased, review the technical material and then 
complete the quiz at your convenience.  
A Certificate of Completion is available once you pass the exam (70% or greater). 
If a passing grade is not obtained, you may take the quiz as many times as 
necessary until a passing grade is obtained). 
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Module 1: Introduction 

Learning Objectives 
By the end of this section, you will be able to: 

• Evaluate the economic and safety impacts of crane-related accidents on construction projects. 

• Identify the fundamental operational and training differences between hydraulic rough terrain 

cranes and crawler lattice boom friction cranes. 

Executive Summary: Cranes are indispensable construction workhorses that perform safely only when 

operated within specific manufacturer design parameters. While mechanical failures account for only 

11% of accidents, they result in the most catastrophic injuries and costs; therefore, rigorous adherence 

to preventive maintenance, regular inspections, and type-specific operator training is mandatory to 

mitigate high-consequence risks. 

Design Fundamentals and Risk Assessment 
Construction sites function as complex communities where various activities and heavy equipment 

operate simultaneously. The crane is often the most critical and expensive asset on-site, with a single 

150-200 ton mobile crawler crane frequently exceeding $800,000 to $1,000,000 in capital cost. 

The High Cost of Failure 
Crane-related accidents represent a significant portion of construction injuries and fatalities. Beyond the 

human toll, the financial impact of an accident can be staggering: 

• Equipment Damage: Direct loss of the crane and surrounding machinery. 

• Project Delays: Massive costs associated with schedule disruption. 

• Investigation Costs: Legal and forensic expenses that can drive total losses into the millions. 

    Safety Constraint: Statistics indicate that while mechanical failures represent only 11% of crane 

accidents, they typically result in major accidents involving fatalities and spectacular media coverage. 

These are frequently caused by a lack of preventive maintenance or inadequate training. 

Modern Crane Technology 
Manufacturers now produce stronger and lighter cranes with improved speed, utility, capacity, and 

reach. These advances require all safety professionals and engineers to keep abreast of modern 

operating procedures to recognize potential hazards before they lead to incidents. 
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Figure: Modern Ringer Crane 500 Ton Capacity 

Inspection and Training Framework 
This module focuses on three core areas to ensure operational safety: 

1. Basic Crane Operations: Lifting mechanics and operational criteria. 

2. Standardized Inspection Checklists: Critical components for periodic review. 

3. Regulatory Compliance: Adherence to OSHA, ASME/ANSI B30.5, and PCSA standards. 

      Design Tip: Professional Engineers should ensure that not only the operator but all personnel 

working near rigging and hoisting activities receive basic training in crane operations to improve site-

wide hazard identification. 

Comparative Crane Mechanics: Hydraulic vs. Lattice Boom 
Engineering specifications and operating controls vary significantly between crane types. Understanding 

these nuances is critical for effective oversight. 

Table 1-1: Operational Comparison of Common Crane Types 

Feature Hydraulic Rough Terrain Crane Crawler Lattice Boom Friction Crane 

Control Movement 
Smooth adjustment of boom 
controls. 

Tends to be jerky; requires higher skill 
for smooth placement. 

Load Charts 
More extensive and complicated 
due to varying boom lengths. 

Simplified due to fixed boom length. 

Operational 
Requirement 

Requires specific training on 
multiple chart variations. 

Requires extensive motion control and 
anticipation of boom movement. 



 
Crane and Hoist Safety 

Copyright 2026  Page 3 

 

Figure: Varity Of Hydraulic R/T Cranes 

 

 

Figure: Mobile Crawler Crane 
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Figure: Operator’s View Lattice Boom 

      Design Tip: Do not assume an operator proficient in one crane type can safely operate another 

without specific education and training on that particular piece of equipment. 
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Checkpoint Quiz 

1. Which factor is identified as the primary reason for crane accidents involving mechanical failure?   

a) Manufacturing defects in the boom structure  

b) Use of outdated load charts  

c) Lack of preventive maintenance or adequate personnel training  

d) Operating in wind speeds exceeding 15 mph 

Answer: (c). Studies indicate that mechanical failures are frequently attributed to a lack of maintenance 

or insufficient training and experience of the personnel involved. 

2. How does the load chart for a hydraulic crane typically compare to that of a lattice boom friction 

crane?  

a) It is more simplified because of the telescoping boom.  

b) It is more extensive and complicated due to variations in boom length.  

c) It is identical, as both follow ASME B30.5.  

d) It is only used for personnel hoisting. 

Answer: (b). Because hydraulic cranes have adjustable boom lengths, their load charts are more 

complex and require more training to interpret correctly compared to fixed-length lattice booms. 

3. What percentage of crane accidents are attributed to mechanical failure?  

a) 11%  

b) 25%  

c) 54%  

d) 80% 

Answer: (a). According to data from the Construction Safety Association of Ontario, mechanical failures 

represent 11% of crane accidents, though they lead to the most severe outcomes. 
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