Crane Safety Training for Engineers and Supervisors

Presented by the Construction Institute of ASCE
Funded by an OSHA Susan Harwood Training Grant

Introduction:
COURSE OBJECTIVE:

This course is intended for construction engineers, supervisors, and owners, who want to learn more about crane safety on construction sites, and how to develop comprehensive crane safety plans that are both safety-program-compliant and project-specific.  The goal of this training is to raise awareness of engineers’ and management’s roles, responsibilities, and influence with regard to safety on the construction worksite – including crane safety.  The ASCE/CI OSHA-sponsored Crane Safety Training course will prepare engineers and supervisors to utilize their management and technical training to implement safety as a core objective of the construction project.  

The program will also provide high-level technical background, legal and regulatory explanations; and expert guidance to deal effectively with all players on the project – owner to subcontractor - relative to crane operations.

LEARNING OBJECTIVES: 

· Identify the elements of a site specific crane safety plan
· Recommend best practices regarding management roles and responsibilities for crane safety on construction sites – from owner to subcontractor
· Become familiar with the different types of mobile cranes
· Cover hazards associated with crane operation and explain how the crane safety plan will minimize the risk of crane accidents

· Explore current regulations, standards and certification programs
TOPICS COVERED: 

· Establishing a Crane Safety and Lifting Program

· Mobile Cranes and Alternate Lifting Methods

· Rigging Awareness
· Site Preparation
· Preventing Crane and Lifting Accidents

· Regulations and Legal Aspects

Course Organization:
This participant’s guide has been developed to expand on the information provided in the workshop slides.  Seasoned crane professionals will guide you through the sessions while providing their unique experiences and lessons learned.  The slides and participant’s guide are prepared for you as take away resource for later reference.  To maximize the benefit of this training, we encourage you to take notes, participate actively in classroom exercises, ask questions, and share your experiences – this will enrich the experience for all in attendance.  A companion website will be available for you as a resource and discussion platform because we know that safety does not contain itself to a 3-hour training course (http://content.asce.org/ci/crane_safety/index.html).
The ASCE/CI Crane Safety Training Course is designed as a 3-hour core training session with information that all engineers, managers, supervisors should have when working with cranes on construction sites.   There are also three supplementary “plug-in” modules:  Rigging Operations, Alternative Lifting Methods, and Standards, Regulations and Certifications, that can be added to the training session if requested.  All of this material will be provided to every registered participant in the course slides and participant’s guide; however, this material may not be covered in the classroom depending on the time allotted for the on-site training session.

The learning objectives for each module will be clearly indicated at the beginning of the module.  At the end of each module, there will be a comprehension check for your own use to help you realize the important take away points intended by the instructors and to help you gauge your understanding of the material presented.
Glossary:

1. ANSI:  American National Standards Institute.  Provides the accrediting methodology for development of ASME standards among others.
2. ASME:  American Society of Mechanical Engineers.  Produce a collection of 28 volumes on the safe use of equipment in the workplace
3. Boom:  A pivoting structure attached to the upper that supports the ball and/or block.
4. Boom Angle:  The angle above or below horizontal of the longitudinal axis on the boom base section.  

5. Boom Length:  The distance along the centerline of the boom from the center of the boom foot pin to the center of the boom point sheave pin.
6. Crane:  A Crane is a lever and the simple principles of movement apply.  The weight of the load, times the distance from the fulcrum, is the overturning moment.  
7. Critical Lift:  Any lift: utilizing multiple cranes; exceeding 85% of total capacity of the crane at lift radius; over an occupied structure or public street; of lifting an item of high value or long replacement time.
8. Jib:  An extension attached to the boom point to provide additional boom length for lifting specified loads.
9. Load Moment: The force applied to the crane by the load.  The leverage the load exerts on the crane. (Calculation:  gross load times the horizontal distance form the tipping axis to the center of gravity of the suspended load).
10. Outrigger: Extendable or fixed members attached to the mounting base that rest on supports at the outer ends used to support the crane. 
11. Qualified Person:  One who, by possession of a recognized degree, certificate, or professional standing, or who by extensive knowledge, training and experience has successfully demonstrated ability to solve or resolve problem relating to the subject matter, the work, or the project. (OSHA definition)
12. Radius: The horizontal distance between the centerline of rotation and the center of gravity of a suspended load.
13. Rated Capacity:  The maximum allowable lift for the crane.  A crane can safety operate at rated capacity only when operating at the minimum lifting radius which is the horizontal distance from the center of the rotation of the crane to the center of gravity of the load; with minimum boom length.  In the industry the size of the crane is commonly referred to as the rated capacity.  
14. Tipping Axis:  The point or line about which a crane tips – commonly called the fulcrum.
15. Lift Director:  Responsible for each lift or series of lifts on a jobsite.  Ensures compliance with crane safety plan and appropriate lift plan.
16. Safety Coordinator: Coordinates all crane activities and control operations on the site.  Only one safety coordinator on a job site.  Safety Coordinator may be responsible for multiple Lift Directors.
Crane Safety Training

SITE SPECIFIC SAFETY PLANNING
Participant’s Guide to Presentation Slides

Many of the slides in the training session will be self explanatory.  Where we felt more explanation was needed in order to reference and understand the slides at a later time, we have provided the following additional information.
MODULE:  Site Specific Crane Safety Planning
	Slide 1
	The American Society of Civil Engineers Construction Institute Crane Safety Committee was formed in 1989 and has continually studied crane activities on construction sites --the coordination, planning and operation.  As a result of these studies, it is apparent that planning of crane operations is a key ingredient of safety.  
Planning includes location, operation, training of workers, and most importantly, assignment of responsibilities. 
Coordination of construction activities on a site is extremely important, especially with crane operations. As construction sites become more complex, the need for material handling increases exponentially.  Cranes perform his function.
Because of new engineering designs and new jobsite requirements, manufacturers have built stronger, yet lighter cranes in response.  This has resulted in increased speed, sophistication, increased capacity and reach, making the crane an indispensable workhorse for construction.  These advancements, coupled with increased use, have resulted in increasing accidents.



	Slide 2
	The material presented does not necessarily reflect the views and policies of the U.S. Department of Labor, nor does mention of trade names, commercial products or organizations imply endorsement by the U.S. Government.

This program is intended to provide general information to engineers and managers for use in identifying and addressing their responsibilities with respect to construction worksite safety, in particular, crane safety.  It is intended to provide management guidelines for the control of crane operations on construction sites.

Obviously, no three hour program can possibly cover all safety issues that may be encountered at a construction worksite.  Therefore, this program is not a substitute for prudent judgment or professional expertise, not does it constitute legal advice.  It does, however, provide a basis for evaluating crane operations and procedures.



	Slide 3
	Cranes are an integral part of construction operations and are used in every conceivable type of construction.  Industrial Plant Construction, Maintenance, High Rise Construction, Commercial Construction, Residential Construction.  There is hardly a construction site which does not utilize a crane at some time during the project.  Statistical data indicates that cranes are involved in significant numbers of accidents resulting in death, injury and property damage.  The numbers and frequency of these accidents have not significantly changed over the years.  Newer cranes with various electronic safety devices, such as load moment indicators, and other features may have eliminated some types of accidents and contributed to others.  Operator training has been the most effective technique to date for reducing crane accidents.  These efforts have greatly reduced “operator error” types of accidents.

Operators, however, are not the only entities involved in crane operations, and the knowledge and skill of the operator is only a part, although important part of crane safety.  A look at the Responsibility Matrix on slide #7 identifies the many entities involved in crane operations.  As you can see there are numerous entities identified as part of a crane operation.  We do not intend to discuss each of these, but present this chart to give you a perspective of the numbers involved.  Of particular importance to this discussion are a few that we will discuss.



	Slide 6
	Let’s talk about the first item:  Contract Documents.  There are many entities involved in just this category:  Industry associations, professional societies, certification, standards, regulatory.  These entities provide guidance for crane operations.

Owner:  Primary active agent will have input into the contract documents.  The owner may have specific requirements, limitations or his own procedures implemented through the contract.  This is common with sophisticated industrial owners and large owners and developers.  Even less sophisticated owners will, through the A&E require by contract compliance with regulations and various industry standards.  Most contracts are now requiring a site specific safety plan and require the PC/GC/CM to be responsible for reviewing and implementing such a plan.

Standard Form documents, such as AIA Documents have requirements.

10.1.1 in NOTES

10.2.2 in NOTES



	Slide 7
	The documents may require a Site Specific Safety Plan or a Site Specific Safety Program.  As we will see later to be site specific, it is not a program.  What it really needs to be Site Specific – requires a PLAN.  

The contract documents generally set forth the requirements of a Site Specific Safety Plan.  If not specifically delineated in the contracts, requirements imposed or standards require the Site Specific Safety Plan.  Some contractors have learned that this planning actually facilitates the job and saves $$$s.

A full size image of this matrix can be found in the Appendix.



	Slide 8
	Each entity listed in the matrix will have some function in crane safety.

And, CRANE SAFETY requires that each of these functions be addressed.



	Slide 9
	Choosing the right bidders may be subject to several key factors- including safety records, specific experience, good supervision, the proper equipment for the job, or the ability to provide a package deal.

The OWNER knows the limitations of the site and what he expects from the contractor -- What areas the contractor may work in – The times that operations are permitted – Blocking streets – closing highways – access to his facilities.



	Slide 11
	Contract Documents – Set Specific requirements and define what the owner expects. 



	Slide 12
	The Business Roundtable, a group of buyers of major construction services, asserts that active owner participation in the pre-construction and construction operations reduces accidents and lowers accident costs. A report prepared for The Business Roundtable, “Improving Construction Safety Performance” indicates accidents cost nearly 7% of the total spent annually by users of industrial, utility and commercial construction.


	Slide 14
	The only difference between PC, GC and CM is the type of contract they have with the owner.


	Slide 17
	It is the user who is responsible for the lift plan.  The user may change many times on a construction site when multiple cranes are on site and multiple lifts will be performed.



	Slide 18
	Many of these functions may be performed by independent firms, but are the responsibility of the service provider.

The service provider is the entity who brings the crane on site and operates it.  It may be a rental crane.  It may be contractor owned.  It may be a shared crane for the use of all contractors.  It is generally the responsibility of one entity.



	Slide 19
	We have all seen large notebooks labeled “Safety Program” sitting on the shelf in the contractor’s office, or they may be submitted as a requirement with the bid package.    What are they?     What do they do?

Each and every entity will have a Safety Program expressing the company’s or entity’s philosophy and policy toward safety in its operations.  This program shall address all of the activities in which the company or entity becomes involved.  A Crane Safety Program is a part of the overall program.

Safety Programs shall be consistent throughout the company and provide the basis for safe operations.  A safety Program provides the core knowledge and procedures utilized by an entity.  The program shall contain criteria for use and inspection of cranes, training of personnel, inspection programs.  Parts of a Safety Program may not be utilized on each jobsite, but is a part of the entity’s program.  Because of the larger scope of responsibilities, the Safety Program for a PC/CM shall be more comprehensive than that of a sub-contractor whose activities may be of a lesser scope.  The PC/CM Safety Program need not be as detailed for activities which are performed by the sub-contractor, but shall establish parameters for acceptable performance by the sub-contractor.  

This program will focus on the Safety Plan and particularly the Site Specific Safety Plan



	Slide 20
	Provides CORE safety knowledge, i.e., regulatory requirements, industry consensus standards, industry best practices and basic company operational guidelines.  Usually includes data, references and procedures which may not be applicable to a specific job.

The PC/GC/CM’s Safety Program will define the requirements of any crane brought onto the construction site.  This Crane Safety Program shall establish the criteria for inspection of the crane, definition of critical lifts, lease or ownership requirements and operator qualification.  A Safety Program establishes procedures for internal company operations.  Is a good program useful?  Unequivocally, YES!

Multiple contractors on a construction site, each with their own Safety Program, working on the site need to implement their Safety Programs in a consistent and harmonious manner to avoid overlap, omissions and conflicts.  The process by which this is accomplished is the Site Specific Plan, which reflects the overall safety on the site and defines responsibilities for each activity and coordinates the activities of the many contractors.

What is a PLAN?



	Slide 21
	A Plan is the orderly or systematic procedure for achieving some objective.

Companies use plans to achieve some projected goal – schedule, earnings, growth, new product, safety.

The key word in the statement is “orderly”.

A Site Specific Safety Plan is an orderly or systematic procedure for achieving safety on a construction project.  It should be thought of in the same context as a construction plan or a critical path schedule.  A Site Specific Crane Safety Plan is an essential part of the overall Site Specific Safety Program.

A Site Specific Plan should implement the requirements of the contract documents.  It should implement the contractor’s safety program.

THE KEY WORD IS ORDERLY!



	Slide 22
	A program is a prescribed method of accomplishing something.
FOR EXAMPLE:  What forms do we utilize for an inspection?  Where are they sent?  How many copies.  Are they utilized for re-inspection or corrective action, etc?  A program to perform equipment inspections does not just happen.  It must be implemented.

A PLAN IS a means of implementation and describes who does the inspection and when he is to do them.  A plan Is the implementing force of the program. 



	Slide 24
	A plan is a means to a goal --- If we want a safe job, planning is a prerequisite.  If we want a safe job-we must plan for a safe job, they don’t just happen

A training program a critical element in a safety program - training is a part of a safety program.  THE TRAINING NEEDS TO BE PERFORMED IN SEQUENCE WITH THE JOBSITE----EXCAVATION SAFETY TALKS ARE NOT EFFECTIVE IF THE OPERATIONS BEING PERFORMED IS MASONRY OR STEEL ERECTION -- we need to plan our training for the jobsite.

The greatest training PROGRAM is not effective unless the implementation is planned

86% of the Fortune 500 companies require a Site Specific Safety Plan (SSSP) and they are getting more detailed in their reports, these are the contractors’ customers and they are beginning to learn what is required for an effective plan.


	Slide 25
	Most of the contractors do it because the owner has demanded it as a part of the contract documents.

A PROGRAM IS NOT A PLAN. A PLAN IS A MEANS OF IMPLEMENTING A PROGRAM!!
Mostly large owners are requiring a site specific safety plan, but the concept is spreading fast.  Banks and financial institutions are starting to add the requirements to their financing agreements. 


	Slide 26
	A Site Specific Safety Plan starts at the Pre-Bid Phase!



	Slide 27
	The planning pre-bid should reflect requirements imposed by the owner and the design team.

· Access to the owner’s facilities.

· Protection of adjacent properties

· Protection and use of the utilities

· Safety requirements – HazMat, etc., that the owner is aware of

These issues are addressed in the contract documents.



	Slide 29
	Work items must have safety issues addressed.  If you bring crane on site:  You know that in addition to other requirements, you will need to address:

· Ground conditions

· Swing area/adjacent buildings

· Weather conditions – lay down areas, warning system



	Slide 31
	These next three slides are from a contract from just such an owner the contractor who bid the job did not bother to read the Supplemental General Conditions.

Surprise- 10.1 and 10.2 aren’t bad, just normal stuff.

NOTE:  it says “CONTRACTOR” which could mean after award of contract.  It may be too late.  More sophisticated owners are requiring this information with bid submission or at the pre-award meetings.



	Slide 33
	Prior to start of work

Notice the owner has identified 6 items that are to be specifically addressed



	Slide 34
	SSSP- Reflects the hazards and integrated into the project schedule.

Nowhere is that more important than the crane site safety plan!



	Slide 38
	Contract Document – General

Safety Program – Initiates requirements

Site Specific Safety; Plan – Defines who, how, when. Where!

Don’t need to include procedures and standards specified in program.



	Slide 44
	Duties of the Crane Safety Coordinator
1. Assure that certifications for all cranes on site are current.  (Crane operator?)

2. Assure that required inspections are current and that noted remedial action is completed

3. Assure that permitted work locations for the various cranes have been identified.

4. Maintain a site plan which reflects permitted work areas and travel paths for all cranes.

5. Develop a procedure for site severe weather warnings and verify that it is operational

6. Review and maintain lift plans for all lifts on site and assure proper approvals have been maintained.



	Slide 45
	One safety coordinator on site may be responsible for multiple lift directors.

There is a new requirement in New York City that a crane safety coordinator must be identified.

Duties of the Lift Director
1. Assures copy of lift plan is current, present in work area and signed in accordance with safety plan

2. Assures all parties understand their functions (i.e. riggers, operators, etc.)

3. Assigns designated leader of rigging crew and identifies this leader to all other parties concerned with the lift.

4. Assures signal person is assigned and is identified to operator and others concerned with the lift

5. Addresses outrigger area of dual responsibility by assigning responsibility for setting up outrigger and determining suitability of outrigger set up

6. Review and maintain lift plans for all lifts on site and assure proper approvals have been maintained.



	Slide 46
	This module is linked directly to one of the main objectives of this course- that of getting started on your own crane and lifting program

The other objectives remain emphasizing the need for knowledge of crane and lifting activities and a reaffirmation of the need for engineers in construction

The emphasis here is more on the lifting aspects of such a plan- as you probably have in place in your general safety program some rules regarding cranes and their use

A comprehensive plan can easily combine both and accommodate other related topics such as personnel platforms.


	Slide 48
	Definition of a lift plan requirement is site related and subject to the definition of the owner and PC/GC/CM.

There are generally 3 lift requirements.  CRITICAL LIFTS ARE DEFINED FIRST.

Requirements are different for all types of lifts.



	Slide 49
	Lifting function is divided into three parts:

1. User/ Rigger - Communications

2. Crane Provider – Operator

3. Lift Director – required for all lifts

A full size image of this diagram can be found in the Appendix.



	Slide 50
	Restrictions:

Swing area:
Weather/wind conditions, operational radius

Max Weight of Load:

LID, Tare weight, capacity

Procedures:

Lift, swing, boom, etc.



	Slide 53
	These next two slides are comprised of actual broad topics pulled from several existing lift safety plans.
These examples come from plans developed by oil refineries, chemical plants, and large EPC contractors.


	Slide 54
	Here ‘confined spaces’ means a tight place (tight hole) to place the lifting equipment, not being inside of a vessel or similar confined place.
This is of more concern when the adjacent barriers are operating process equipment.
The ‘mechanical equipment installation’ topic includes general rules for the erection of rotating and other equipment.
Many companies find that the lift safety plan is a most convenient place to place the standards and required forms when using a personnel platform.
You may wish to use many of these topics in your plan.


	Slide 55
	Nearly all plans include attachments of useful information- mostly forms and examples.  These are some of the more common attachments found in such plans



	Slide 56
	The form also mentions rigging subcontractors and allows for attachments.


	Slide 58
	Most sites are congested.  The PC/GC/CM must define in the Site Specific Safety Plan which contractors will have cranes on site.

When cranes and lifting capability are shared, a procedure for sharing among the various contractors must be established.  Many sites have a designated Crane Service Supplier.  The responsibility of the crane Service Supplier and the crane user must be defined in each lift plan if this situation exists.



	Slide 59
	It goes without saying the crane is capable of performing safely and economically when operated within the design parameters set by the manufacturer and when adequate pre-planning and coordination is implemented.  These actions not only improve the safety of the operation, they also reduce crane operating costs.

A thorough understanding of cranes, their capabilities and limitations is extremely important for everyone involved in construction today – particularly those at the supervisory and management levels.

Without this basic level of understanding, full realization of improving the safety of the operation and reducing crane operating costs will not be achieved. 

Lifting cranes are classified based on crane rated loads in the direction of least stability with outriggers set.  This example is from the PCSA – Power Crane and Shovel Association.  This depicts the overturning moment of the crane.

(1) The first number is the crane radius in feet for the maximum rated load, with base boom length.

(2) The second number is the rated load (expressed in pounds divided by 100, and rounded off to the nearest whole number) at 40-ft. radius, with 50-ft boom length.

This example illustrates a truck crane rated 40 tons at 12-ft radius with base boom length, and 19,600 pounds at 40-ft radius with 50-ft boom length.  “40-ton truck crane (Class 12-196)”



	Slide 60
	Earth beneath their support points, (tracks, outriggers or tires) for stability.  Crawler cranes load the point or front of their track when reaching over the front and the track closes to the load when reaching over the side (see diagram).  Truck cranes load their outrigger pads in a similar manner.  These soil conditions vary from jobsite to jobsite and around a jobsite.  Soil condition (remember:  moisture and freezing can affect the soil stability) underground structures, utilities, embankments/excavations.  All must be considered when planning crane locations and/or movement.  The location of cranes and their proposed movement is critical to other construction operations.  THERE IS NO KNOWN SAFETY DEVICE TO EVALUATE OR PROTECT AGAINST INADEQUATE SOIL CONDITIONS – ONLY A RELIABLE SOIL ANALYSIS.



	Slide 61
	In order to function, cranes must be level.  The turntable on which the crane rotates must be kept level.

Cranes must be completely and properly assembled.  Most cranes will require assembly – boom sections, jib sections, counter weight, hook block, etc. Cranes have different sized boom sections.  Different lengths of booms and jibs may be inserted.  Different counterweights may be used, as well as hook blocks.  All of these components must be properly assembled in accordance with manufacturer’s instructions and the load charts must reflect these components.



	Slide 63
	Before we look at types and configurations, let’s look at the basic principles of craning.

A CRANE is a lever and the simple principles of movement apply.  The weight of the load, times the distance from the fulcrum, is the overturning moment.  

The weight of the crane and counter weight, times the distance behind the fulcrum, is the resistance moment.  As long as the resisting moment is greater than the overturning moment, the crane is stable.

Crawlers are @ 85% of tipping.  Truck cranes are @ 80%.  



	Slide 64
	The crawler crane has long been considered the work horse of the industry.

These machines are mostly lattice boom and can be configured with various lengths of inserts and capacities of booms and either a fixed job or a luffing jib.

Load charts can be complex because of the various combinations and require specially prepared working pads.

Many lattice boom machines operate with a clutch and brake system and therefore are referred to as a “friction” machine.  Newer machines are controlled by hydraulic motors.



	Slide 65
	The one on the left is a fixed jib and the one on the right is a luffing jib.

Primary purpose of a jib is to provide additional horizontal reach at high boom angles. Note this reduces capacity of main boom point (See load charts)

They may be utilized on both lattice booms and hydraulic booms.

Erected jibs have a major effect on the capability of a crane to operate in high winds.



	Slide 66
	Jibs, particularly luffing jibs, complicate erection of boom and jib and also require complex procedures for lowering.  This is critical when planning for boom lay-down areas in the event of storms or inclement weather.



	Slide 67
	Formerly, these were usually called “hydraulic truck cranes” or “Hydracranes”.  The demise of the “friction” crane has resulted in a subtle name change.



	Slide 68
	Actually, they can walk, as in this case, where special outrigger wheels have been supplied.

Ground support for outrigger pads is more critical than with a crawler.

Most are similar to comparable models on crawlers.



	Slide 69
	Capacity to pick and carry on rubber is severely limited.  (See manufacturer’s recommendations).  Must be level to lift and travel.



	Slide 70
	AT cranes were popular in Europe before coming to North America.

Usually multiple axle drives.

Must be able to be leveled to lift.

Greatly reduced capacity, if any, to travel with load.  See manufacturer’s charts.



	Slide 71
	Easily set up

Have some restriction and criteria as other cranes.



	Slide 73
	Contractors frequently spend a disproportionate amount of time trying to gain needed information, whether for an informal bid or a lump sum proposal. 

Most companies will furnish a ground bearing restriction in pounds per square foot (psf). Unfortunately these are based somewhat on nearby borings and are geared for a long term surcharge, rather than a very short duration one

Site preparation is most important for the providing a compact and level surface for matting under large crawler cranes

Working overtime can be more important for out-of-town contractors working too far away from home to easily go home for weekends. Working some overtime  get them in and out much quicker and save money in the longer term

Work area priority is most important on a crowded job site or during a major shutdown or outage, where an area can be flooded with other equipment and workers 



	Slide 75
	The following slides will try to clarify some of these issues



	Slide 76
	This is a list of some of the possible items that should be sorted out in advance, especially for lump sum work

Civil work might include providing a level and compacted base for set-up or protection of undergrounds

Auxiliary equipment might include assist cranes, compressed air, or electric generators

Rigging could include vendor provided or special rigging

Some refineries prefer to furnish their own fuel to save money and to avoid rather than having a competitor’s truck in the plant

Radio frequencies might be an issue and the client may wish to furnish their own radios

Some plants or general contractors prefer to perform their own crane inspections



	Slide 119
	Structural strength will be discussed in more detail later in this module



	Slide 126
	This table shows key hoisting data for determining the parts of line required for any given operation



	Slide 127
	With today’s larger and more complex cranes, many configurations of boom, jib, and auxiliary counterweight are available

All of the load charts for all of these configurations could make a very thick book

The result can be a series of capacity charts inches thick



	Slide 130
	When a higher percentage of cranes were lattice boom, a major cause of accidents involved being crushed by boom sections in the disassembly operation

This could have been avoided by planning ahead, proper blocking, and realizing the consequences of each operation




PLUG-IN MODULE:  Alternative Lifting Methods

	Slide 2
	The material presented does not necessarily reflect the views and policies of the U.S. Department of Labor, nor does mention of trade names, commercial products or organizations imply endorsement by the U.S. Government.

This program is intended to provide general information to engineers and managers for use in identifying and addressing their responsibilities with respect to construction worksite safety, in particular, crane safety.  It is intended to provide management guidelines for the control of crane operations on construction sites.

Obviously, no three hour program can possibly cover all safety issues that may be encountered at a construction worksite.  Therefore, this program is not a substitute for prudent judgment or professional expertise, not does it constitute legal advice.  It does, however, provide a basis for evaluating crane operations and procedures.



	Slide 3
	Historically, multi-crane lifts were frequently made as cranes were not nearly as large and the alternates were derricks and gin poles, or lifting in smaller sections.
Because of the negative factors, multi-crane lifts should be made with caution and with good planning.


	Slide 19
	This slide shows a tailing curve as well as the similar curve for the main lift crane, showing how the change is relatively sudden for both cranes and when the vessel is nearly vertical.


	Slide 20
	 Although cranes and lifting with cranes remains the basis of this course, other common and important lifting methods on jobsites should be discussed.



PLUG-IN MODULE:  Rigging Operations

	Slide 2
	The material presented does not necessarily reflect the views and policies of the U.S. Department of Labor, nor does mention of trade names, commercial products or organizations imply endorsement by the U.S. Government.

This program is intended to provide general information to engineers and managers for use in identifying and addressing their responsibilities with respect to construction worksite safety, in particular, crane safety.  It is intended to provide management guidelines for the control of crane operations on construction sites.

Obviously, no three hour program can possibly cover all safety issues that may be encountered at a construction worksite.  Therefore, this program is not a substitute for prudent judgment or professional expertise, not does it constitute legal advice.  It does, however, provide a basis for evaluating crane operations and procedures.



	Slide 4
	Why do we include ‘rigging’ in this course?
The new OSHA regulations will shift more responsibility to management.

This infamous New York City tower crane accident was a result of the failure of synthetic slings.

A mistake was made

Mr. Rapetti is the owner of a small company and was the field superintendent for jumping the tower crane.  Instead of a civil suit, he is being arrested and is handcuffed- and does not look very happy.

The charges were: Slaughter, Criminally Negligent homicide, Assault, and Reckless Endangerment.  If convicted, hew could face up to 27 years in prison.


	Slide 5
	Most accidents involving rigging are not the ones where a load is dropped, but the smashed fingers and toes, cuts, contusions, and falls resulting from the hooking and unhooking of the rigging.

The exposure increases as the rigging gets larger.

There are even fatalities.



	Slide 6
	These four important concepts of rigging will be developed throughout the course:  Positive Connection, Rotation, Equalization, Center of Gravity.
Look out for them



	Slide 7
	This graph was originally developed to aid design for the use of ‘running lines’ in sheaves in cranes and related applications

It was adapted to use with wire rope slings and is considered to be a part of all rigging calculations.

It works like this:

1. The small ‘d’ is the diameter of the wire rope

2. The large ’D’ is the diameter of the sheave (or other cylindrical surface)

3. Obtain the ratio by dividing D/d

4. Plot on the curve to obtain the efficiency

5. Then multiply the efficiency by the doubled capacity of the wire rope

6. The efficiency can also be calculated



	Slide 8
	This table shows six different materials commonly used in sling manufacture

Each has its own characteristics and some should not be used in certain conditions



	Slide 9
	This table compares two common types (nylon and polyester) and the conditions where they should not be used.



	Slide 10
	Here is an example of a good positive connection using welded lifting lugs

The design of lugs can vary in many ways.
It’s hard to see what kind of connection is used with this prestressed bridge section, but it remains a good ‘positive connection’
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	Trunnions are another possibility for attachment, although not usually offering a positive connection 

Trunnions are frequently found on heavy and compact equipment such as transformers…..and generators, as shown here
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	This is most important if you ever are in the position to design any lifting hardware

It is a special summation of much of ASME B30.20

All below-the hook (BTH) devices are designed to this standard

This does not include lifting lugs, trunnions, or similar devices welded to the item to be lifted
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	It is based on the same principles as your normal AISC design, but provides a few wrinkles, including design categories
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	Equalization is also found in construction equipment
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	Knowing the center of gravity is very important and this one was probably determined through trial and error.
In this case, the lifting frame does not provide a wide enough spread, a situation that could cause an accident if the load were to be severely bumped



	
	

	
	

	
	


PLUG-IN MODULE:  Standards, Regulations, Certifications 
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	The material presented does not necessarily reflect the views and policies of the U.S. Department of Labor, nor does mention of trade names, commercial products or organizations imply endorsement by the U.S. Government.

This program is intended to provide general information to engineers and managers for use in identifying and addressing their responsibilities with respect to construction worksite safety, in particular, crane safety.  It is intended to provide management guidelines for the control of crane operations on construction sites.

Obviously, no three hour program can possibly cover all safety issues that may be encountered at a construction worksite.  Therefore, this program is not a substitute for prudent judgment or professional expertise, not does it constitute legal advice.  It does, however, provide a basis for evaluating crane operations and procedures.
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	ASME =  American Society of Mechanical Engineers

ASME Standards are developed using accredited methodology by the American National Standards Institute  (ANSI)

The ASME B30 Standards are a collection of 28 volumes on the safe use of equipment in the workplace
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	In 2002, OSHA established the Crane and Derrick Negotiated Rulemaking Advisory Committee in response to industry stakeholders demanding an update of national crane standards. 

The current regulations were created in 1971 and have been updated twice — in 1988 and 1993. 

In 2006, the committee published its proposed rule in the Federal Register. The proposed rule addresses issues including ground conditions, assembly and disassembly, crane operation near power lines, certification and training of operators, use of safety devices, and inspection of cranes. In addition, the committee focused on how to ensure that the crane operators are well qualified. 

When the committee published its proposed rule on Oct. 9, 2008, OSHA opened it up to public comments for the following two months. The document was opened to further commentary on March 17, when OSHA started informal public hearings.
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	Certification is essentially the final link in a process designed to educate people in the correct way to operate cranes.  Well-trained Operators, with independently verified knowledge and skills make less mistakes, and therefore have fewer accidents, than those with lesser or inferior knowledge.
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	To preserve its status as an independent, impartial, testing authority, NCCCO does not offer training.  However, it does provide an objective means of verifying that training has been effective – that learning has, in fact, taken place.  Only third-party, independent certification can do this, and then only if it has been validated by the industry it is intended for, and recognized as psychometrically sound by certification specialist.  NCCCO has met all these criteria.

The key elements of the NCCCO program are that it:

· actively encourages training, yet is separate from it;

· verifies that training has been effective;

· was developed in a non-regulatory environment;

· is modeled on ANSI/ASME consensus framework;

· meets recognized professional credentialing criteria;

· has participation from all industry sectors.
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