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Presenter
Presentation Notes
The results of the study were first published in summer 2014 detailing the background, means and methods of the analysis.



-Preventable or Not- 
Study Results Tidbits 

• 94% of crane accidents examined occurred as a result of some type of 
error due to human decision making 

• More fatalities of Other Field Personnel (OFP) as a result of crane 
accidents than of those actually involved in the lift 

• 48.5% of all overturns (stability) occurred as a result of overloading 
the crane 

• 17.4% of those were associated with operational aid turned off or 
disconnected 

• 29.8% of all crane accidents had no load on the hook 
• 56.7% of all rigging failures occurred as a result of lack of softeners 



Data Bank 
• 1983-2013:  716 crane accidents-507 Categorized 
• Crane accidents in 49 of 50 States and Internationally-South Africa-

Brazil-Canada-Puerto Rico-Turks & Caicos-Virgin Islands, Grand 
Bahama Island 

• Crane Types 
• Tower 
• Mobile 
• Bridge 
• Hydraulic 
• Cableway 
• Derrick 
• Pedestal 
• Gantry 
• MEGA 
• Launching Girders 
• Other 

 
 



10 - Crane Study Categories 

• Commercial Construction 
• Work with multiple users on a site 
• Almost Exclusive use of tower cranes 
• Consistent lifting but with different loads/radii 
• Lifts are often made in tight quarters-multiple workers 
• Multiple ranges of lifts:  General, Production & Critical 

• Highway/Road & Bridge Construction 
• Often lifts have to be done at night 
• More critical lifts-dual crane picks 
• Unprepared crane ways-continuous crane movement-native soil 
• Tight fits-complicated 
• Multiple Random Power Lines Over Roads 
 

Presenter
Presentation Notes
Although or study covers cranes in all industries as the base data, we felt it very beneficial to also break down the data into actual uses in each of the 10 industries as each has their own distinct work requirements.  Commercial Construction:  Highway Road & Bridge:  



• Industrial/Manufacturing 
• Greatest number of “certified” operators 

• First to controls gets to operate the crane 

• Continuous use 24/7-maintenance is problematic 
• Usually consistent or identical lifts 

• Moving product from one point to another 

• Irregular or complicated center-of-gravity calculations/lifting-piping 

• Residential Construction 
• No qualified riggers – lack of rigging/lifting experience 
• Operator is often brought into the lift-held to a higher standard 
• Workers Do Not Understand Load Drift 
• Lack of Tag Lines 

Crane Study Categories 

Presenter
Presentation Notes
Industrial/Manufacturing:  Industrial type work was identified for study purposes as construction of a structure that is not inhabited such as treatment plants, refineries, etc.  Residential Construction:



• Marine Industry 
• 24-Hour operations 
• Multiple blind lifts during operations 
• General idea of weights but not known until lifted 
• Lifting off barges and ships 

• Mining Industry 
• Maintenance-Potential chemical exposure 
• Unknown ability of riggers 
• Equipment can remain idle for a long period of time between uses 
• Multiple Shifts/Operators of a Single Unit 

Crane Study Categories 

Presenter
Presentation Notes
Marine Industry:   Mining Industry:



• Arborists/Logging Industry 
• Follows different standard-ANSI Z133 
• Unknown weights and control of load 
• Unknown rigging ability of climber who is also the Lift Director 
• Logging-24/7 repetitive operations 

• Agriculture Industry 
• No qualified riggers – lack of rigging/lifting experience 
• Weight of load seldom known 
• Site obstructions-power lines 
• Creative uses of rigging 

Crane Study Categories 

Presenter
Presentation Notes
Arborists/Logging:  Agriculture:



• Oilfield-Land Base Industry 
• Maintenance Issues-Remote areas 
• Availability of qualified operators 
• Multiple types of lifts with multiple companies 
• 24-Hour operations 

• Oilfield-Offshore Industry 
• Maintenance/Exposure Issues 
• Equipment idle for long periods of time 
• Sufficiently trained riggers 
• Dynamic loading and offloading boats 
• 24-Hour operations 

Crane Study Categories 

Presenter
Presentation Notes
Oilfield-Land Base:  Oilfield-Offshore:



• 1983 - 2013 
• 716 Crane Accidents 
• 507 Accidents Categorized         CASES         % 

• Commercial Construction -   192       37.9 
• Industrial/Manufacturing -   141       27.8 
• Highway Construction -       57       11.2 
• Residential Construction -     19         3.7 
• Marine Industry -         33         6.5 
• Mining Industry -             9         1.8 
• Arborist/Logging -        7         1.4 
• Oilfield-Land Base Industry -     31         6.1 
• Oilfield-Offshore Industry -     17         3.4 
• Agriculture Industry -        1         0.2 

TOTAL    507 

 

Crane Study Basis-Cases/Category 

Presenter
Presentation Notes
Commercial construction led the way in the number of incidents in that industry with 37.9% of the accidents.  Industrial/Manufacturing was second at 27.8% and third was Highway Road and Bridge at 11.2%.



Breakdown by Crane Types 

• Mobile-Hydraulic  164 32.4  %  
• Track Lattice    95 18.8  %  
• Tower Crane    58 11.5  %  
• Mobile-Lattice    55 10.9  %  
• Mobile RT     42   8.3  % 
• Boom Truck     30   5.9  % 
• Overhead     24   4.7  % 
• Track Hydraulic      7   1.4  % 
• Special Crane      7   1.4  % 
• Gantry       5   1.0  % 
• MEGA       5   1.0  % 
• Straddle Crane      5   1.0  % 

Presenter
Presentation Notes
The mobile hydraulic crane was involved in 32.1% of the incidents we examined, followed by Track Lattice at 20.1%, Tower Cranes at 11.4% and Mobile Lattice at 10.8%.



Accident Types 
• Crane Overturn   18.5 % 
• Boom Collapse       18.5 % 
• Crane Travel/De-Railed  15.8 % 
• Unstable/Dropped/Lost Load  10.1 % 
• Rigging Failure     5.9 % 
• Power Line Contact     4.1 % 
• Boom/Jib Dropped     3.9 % 
• Assembly/Disassembly    3.4 % 
• Landed Load Stability    2.4 %  
• Two Block      1.8 % 
• Trip/Slip/Fall/Jump From Crane   1.6 % 
• Signaling      1.4 % 
• Personnel Basket Failure    0.8 % 
• Slewing Assembly Failure    0.6 % 
• ***Worker Contact   33.9 % 



Crane Stability Causes 
• Soil Failure/Trench/Slope                     7% 

• Signals                      3% 

• Swing-Dynamic Loading                     4% 

• Traveling The Crane-Drive/Rail              6% 

• Traveling w/Suspended Load                  2% 

• Wind                      6% 

• Wrong Set-Up-Mode-A2B                     4% 

• Wrong Weight-By Others                     9% 

• Wrong Weight-Not Known                     6% 

• Mat Displacement                     2% 

• Overriden-A2B                     7% 

• Structural Failure                     2% 

• Upper Not Locked-Rotates                     3% 

• Use By An Unauthorized Person             1% 

• Wrong Weight-Demolition                     4% 

• Wrong Wt-Fluids/Matls in Load               3% 

• Altered Or Damaged A2B                      1% 

• Stuck Load                         1% 

 

• Additional Load Suddenly Applied                       4% 

• Crane Out Of Level            4% 

• Wrong Weight-Operator                              8% 

• Crane Struck By Other Equipment                       1% 

• Foundation Failure            3% 

• Improper A/D Procedures                     6% 

• Insufficient-Removed CW                               4% 

• Lifting Device Failed            1% 

• Lost Load-Stability            3% 

• Maintenance Issue            1% 

• Manufacturing Defect                                   3% 

• No Out-Boom Extended-No Load            2% 

• Op/Aid Turned Off/Disconnected            3% 

• Outrigger Failure-Soil                                    1% 

• Outrigger Failure-Structural            4% 

• Outriggers Not Extended                             10% 

• Overload                              49% 

• Pulling A Load-Lateral Load At Tip                         2% 

 



Boom Collapse Causes 

• Boom Impact                   9.3% 

• Dynamic Loading                                      7.0% 

• Foundation Design                   1.2% 

• High Boom-Into Backstops                  9.3% 

• Maintenance Issue                   7.0% 

• Manufacturing Defect                                    9.3% 

• Operational Aid Turned Off/Disc                 17.4% 

• Overload                              29.1% 

• Overridden LMI or A2B                   7.0% 

• Prior Damage/Repair To Boom/Jib                   10.5% 

• Side Loaded                                     18.6% 

• Structural Failure                  11.6% 

• Stuck Load                    5.8% 

• Wind Loading-Boom/Tower                 14.0% 

• Wrong Weight - Demolition                   4.7% 

• Abuse-Lack of Maint.                                       3.5% 

• Additional Load is Suddenly Applied                 1.2% 

• Altered Or Damaged A2B                   1.2% 

• Crane Was Rigged Improperly                   1.2% 

• Dynamic Loading                                       7.0% 

• Failure at Landed Load                   1.2% 

• Tie-In Design                    2.3% 

• Wrong Setup-Mode - LMI                   2.3% 

• Wrong Weight - By Others                   4.7% 

• Wrong Weight - Not Known                                2.3% 

• Wrong Weight - Operator                    2.3% 

• Wrong Weight - Fluids/Mats In Load                   1.2% 

• Wind Loading-Load                          1.2% 

 



Load vs No Load On-The-Hook 

• Load On-The-Hook 
• 356 Incidents  70.2% 

• No Load On-The-Hook 
• 151 Incidents  29.8% 

Presenter
Presentation Notes
This statistic pretty well confirms that many crane accidents occur when there is no load on the hook.  Approximately 30% of the accident occur during travel, swinging, booming and assembly/disassembly.  Even if a lift is not planned, consideration must be given to the potential for hazards in crane operations.  



Injuries & Deaths 



• 507 Accidents Categorized        # Deaths   
• Commercial Construction -     55              
• Highway Construction -        32 
• Industrial/Manufacturing-     29       
• Oilfield-Land Base Industry -       11        
• Marine Industry -      10        
• Residential Construction -       3        
• Mining Industry -        3        
• Arborist/Logging -        2        
• Oilfield-Offshore Industry -       2        
• Agriculture Industry -        0       

TOTAL    147 

 

Crane Study Basis-Deaths/Category 

Presenter
Presentation Notes
Our analysis documented 147 deaths in the 506 accidents recorded.  Obviously numerous accidents involved multi fatalities.  The largest number of deaths occurred in the Commercial Construction industry while second was Highway Road and Bridge (32) and Industrial/Manufacturing third (29).



• 507 Accidents Categorized        # Deaths  
• Other Field Personnel -      51        
• Operator -       38        
• Ironworker -       24        
• Rigger -        20        
• Management -       10        
• Pedestrian/Bystander -        3        
• Oiler -          1        
• Signal Person -         0  

  TOTAL    147 

 

Crane Study Basis-Deaths/Trade 

Presenter
Presentation Notes
The most astounding information we identified was that more workers that are not involved in the lift which we called Other Field Personnel are killed than any other specific trade that is involved in lifts.  More operator related fatalities occurred than any other member of the lift crew. Ironworkers were third and although they were not directly involved in rigging the load the load comes in close to their work area and are often injured or killed as a result.



• 507 Accidents Categorized        # Injuries         
• Commercial Construction -   118 
• Industrial/Manufacturing -     80 
• Highway Construction -      29        
• Oilfield-Land Base Industry -     13        
• Oilfield-Offshore Industry -     13          
• Residential Construction -     10        
• Marine Industry -        9        
• Mining Industry -        3        
• Arborist/Logging -        3        
• Agriculture Industry -        0        

TOTAL    281 

 

Crane Study Basis-Injuries/Category 



Crane Study Basis-Injuries/Trade 

• 507 Accidents Categorized        # Injuries          
• Rigger -        91 
• Other Field Personnel -      82 
• Ironworker -       50 
• Operator -       29 
• Pedestrian/Bystander -      14 
• Signal Person -         9 
• Management -         5        
• Oiler -          1        

TOTAL    281 

 

Presenter
Presentation Notes
Dealing specifically with injuries more riggers are injured than any other trade which is understandable as they are the closest to the load.  However, right behind that number are other field personnel again that have nothing to do with the lift have only 9 fewer injuries.  



Total Deaths/Injuries By Industry 
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Presentation Notes
When we compare deaths and injuries by industry commercial construction leads the way in both as we have examined more commercial construction jobs than any other industry.  Highway Road & Bridge, Marine and Mining have equal or greater deaths than injuries.   In HR&B and Marine workers are normally in close quarters with limited means to avoid contact with the load or crane.  Most mining incidents occur during assembly and disassembly and more specifically when working with swing away jibs.  It can be seen that workers that rarely erect and remove a jib are more prone to make a mistake resulting in a death or injury.
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Presenter
Presentation Notes
Our analysis confirmed that there were more injuries and deaths of other field personnel than any other trade.  Further, there were more deaths than injuries of operators and management (lift director/site supervisor) than injuries.  



Type of Crane Operations 



Type of Crane Operations 
(507 Accidents) 

• Bare Lease/Operated   20.3% 
• Borrowed/Unauthorized Use    6.0% 
• Owned/Operated by User   18.2% 
• Service Provider-Operator   42.6% 

• (Crane Rental Companies) 



Bare Lease/Operated 
(103 Accidents) 

• Boom/Jib Collapse    28.2%  -  29 
• Crane Overturn    20.4%  -  21 
• Worker Contact/Load-No Accident   8.7%  -    9 
• Assembly/Disassembly     5.8%  -    6 



Owned/Operated by User 
(182 Accidents) 

• Boom/Jib Collapse    21.4%  -  39 
• Crane Overturn    17.6%  -  32 
• Boom/Jib Dropped      8.2%  -  15 
• Worker Contact/Load-No Accident    6.6%  -  12 



Service Provider-Operator 
(216 Accidents) 

• Crane Overturn     17.6%  -  38 
• Worker Contact/Load-No Accident  15.3%  -  33 
• Unstable/Dropped/Lost Load  13.4%  -  29 
• Boom/Jib Collapsed    11.1%  -  24 



Responsibilities of Parties 



Duties & Responsibilities 
-Where It Began- 

• Iron Workers – 1960’s 
• International Association of Bridge, Structural and Ornamental Iron Workers 



Publications by Don Dickie 
• Don Dickie –  1970 – 1998 

Presenter
Presentation Notes
Beginning in the early 1970’ three publications which are often referred to as the “Bibles” of crane operations.  The books were published by a very good friend of mine, Mr. Don Dickie.  The books were the Mobile Crane Manual, Crane Handbook and Rigging Manual.  Included in these books were the duties and responsibilities of parties involved in lifting operations.  



ASCE Manuals and 
Reports 

on Engineering 
Practice 
No. 93 

Published:  1998 

1998 
- 

2007 

First Publication  
in the United States 

Specifically Dealing with  
Duties & Responsibilities 

Presenter
Presentation Notes
In San Francisco in 1989 a tower accident occurred that killed several and injured 22 people.  The American Society of Civil Engineers established a task force to evaluate cranes on construction sites and generate the first US version of duties and responsibilities.  The publication was ASCE Manuals and Reports on Engineering Practice No. 83, Crane Safety on Construction Sites.  For about 6 years, I taught a course at the University of Wisconsin on this publication and the importance of identifying the responsibilities of crane operations for their crews.  This publication was the primary guideline for crane operations until ASME published their version in 2007.  



ASCE 93 
Zones Of 

Responsibilities 

Primary 
Parties 

Presenter
Presentation Notes
As part of the ASCE publication a graph was developed to depict more clearly what areas of responsibilites belong to each trade.  



ASME B30.5-2007 
Duties & Responsibilities 

2007 
- 

Present 

Current National 
Consensus Standard 

Presenter
Presentation Notes
Finally, following years of debate ASME B30.5, Mobile and Locomotive Cranes included in their publication their version of the duties and responsibilities.  The resulting titles and description of their respective duties is remarkably similar to those originally developed in the 1960’s.  This publication would be a basis for determining the responsibilities of the parties of each of the accident I examined over the years.  With the advent of the certification and the fact that a number of accidents were examined prior to 2007, I decided to assign responsibilities to the parties of accidents as far back as 1983, even though they were not opening known at that time.  I felt this would be a good method to examine the trends of responsibilities prior to the adoption of the ASME standard and also following implementation of the certification process.  Is certification working.  This summer I will be updating the study to over 600 accidents and then evaluate the date of implementation of the various certifications.  Are they working?



Responsibility Flow Chart 

Lift Director 

Crane Owner/User/ 
Service Provider 

Crane Operator Riggers 

Site Supervisor 

Signalperson 

Presenter
Presentation Notes
If we place the duties and responsibilities into a flow chart it becomes even more clear as to who reports to who and what are they supposed to be doing.



Parties Involved With Lifts 
• Site Supervisor    
• Lift Director    
• Rigger     
• Operator     
• Service Provider   
• Owner/User    
• Signal Person      
• Other        
• Crane Manufacturer 
• Manufacturer of Load 
• Maintenance/Inspection Personnel 

   



Quantifying Contribution to Incident 
• The responsible parties were categorized as either “primary” or 

“secondary”. 
 

• A primarily responsible party has been defined as a party who 
failed in their responsibility in such a way that, without their 
breach of responsibility, the accident would not have occurred. 
 

• A secondarily responsible party has been defined as a party 
whose breach of responsibility exacerbated the accident, but it 
would have occurred regardless due to other factors; or, the 
person in some form was aware of a potentially unsafe 
condition but did nothing.  



Typical Responsibility Assessment 



Presenter
Presentation Notes
This is a typical assessment of a crane accident to show how the data was categorized.





Breslin Area 
• Dual pick and carry with a load using 2-4100’s 
• Operators would pick up the long span truss and 

travel to its designated location for placement. 
• Hand signals were used rather than radios.  One 

person gave the signal to the operator and the 
spotter on the roof; who in turn transfer the 
signal to the opposite side of the stadium to the 
other spotter; who then signaled the crane 
operator on the other side of the stadium 

• There was no directional guidance or speed 
control for the operators to follow 
 



Crane A travels faster than Crane 
B and does not travel parallel; 
but rather gets further away. 

A B 



Operator drops load as 
he begins to tip 

A B 



Load strikes seating; 
Crane A boom rebounds 

A B 



As load falls, it pulls Crane B 
into ring the beam. 

A B 



A B 



Boom impacts ring 
beam and buckles A B 



A B 



First boom rebounds 
and shears chords. 

A B 



A B 



A B 



A B 





Breslin Center - Dual Pick 
Michigan State University 

Type of Lift/Operation: 
 

Noted Deficiencies: ¤  Lack of control line for parallel dual  
     crane travel. 
¤  Lack of station markers for uniform  
     travel control. 
¤  Lack of hardwired communication  
     between operators. 
¤  Lack of compacted crane-way for level  
     travel. 

Critical 

Responsibilities:    Primary: Lift Director 

Secondary: Operator 



Primarily Responsible (All Incidents) 

• Operator    27.4 % 
• Lift Director   24.9 % 
• Rigger    21.3 %  
• Site Supervisor   16.8 %   
• Mechanical/Maintenance       6.1 % 
• Crane Manufacturer    5.7 % 
• Owner/User        4.1 % 
• Other       4.1 % 
• Manufacturer of Load    2.2 % 
• Signal Person     1.9 % 
• Service Provider      1.6 %   
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Secondary Responsible (All Incidents) 

• Operator    20   -  27.8% 
• Lift Director   18   -  25.0% 
• Rigger      2   -  22.2%  
• Site Supervisor     8   -  11.1%   
• Mechanical/Maintenance       2   -    2.8% 
• Crane Manufacturer   NA  -     -- 
• Owner/User        2   -    2.8% 
• Other       1   -    1.4% 
• Manufacturer of Load   NA  -     -- 
• Signal Person     4   -    5.6% 
• Service Provider     NA  -     --    
  TOTAL    72 

 
 



Secondary Responsible (All Incidents) 

• 72 out of 507 (14.2%) crane incidents had at least one person that 
was aware of the situation but did not take action or did not perform 
their job. 

• Operator responsibility is trending down; however, with the 
continuous advent of new technology and “leaner/meaner” cranes, 
training has to keep pace. 

• Specific attention has to centered around the Lift Director and their 
increased responsibilities. 
 



Service Provider Statistical Data 



Service Provider-Crane/Operator 
216 Incidents-Categories 

• Commercial Construction   91 
• Highway/Road & Bridge   19 
• Industrial/Manufacturing   55 
• Logging/Arborist         5 
• Marine Industry     10  
• Mining Industry       1    
• Oilfield-Land Base    21 
• Oilfield-Off Shore      1 
• Residential Construction   13 
• Agricultural      -- 



Service Provider-Crane/Operator 
216 Incidents-Type of Operation 

• Standard Production Lift 137 
• Critical Lift      22 
• Crane Travel            15 
• General Lift    11 
• Crane Not In Use    10 
• Assembly/Disassembly     8 

• (Assisting with Outriggers) 

• Lifting Personnel/Basket    8 
• Demolition      5 



Service Provider-Crane/Operator 
216 Incidents-Crane Types 

• Mobile Hydraulic                  131 
• Track Lattice   30 
• Mobile Lattice   25 
• Boom Truck   13 
• Mobile RT      9 
• Tower-Hammer Head    5 
• Other      2 
• Special Gin Pole     2 
• Mega Crane     1 
• Tower-Luffing     1 



Service Provider-Crane/Operator 
216 Incidents-Crane Capacity 

• 15-99 Tons   105 
• 100-199 Tons     54 
• 200-299 Tons     41 
• 300-599 Tons      9 
• 2-14 Tons       5 
• Greater than 600 Tons    2 



Service Provider-Crane/Operator 
216 Incidents-Type of Work 

• MEP Equipment/Transformers  46 
• Materials Handling/Miscellaneous 36 
• Steel Erection-Girders-Rebar  36 
• Assembly/Disassembly   15 
• Demolition    12 
• Pre-Cast Girders/Beams/Tees  11 
• Wooden Beams/Trusses     8 
• Arborists      7 
• Swinging/Booming/Operations-No Load   7 
• Traveling with No Load     6 

 

• Crane Not in Use   5 
• Structural Steel Platforms  5 
• Handling Forms   4 
• Concrete Tilt-Wall   3 
• Power/Wind/Generators  3 
• Ship Loading/Unloading   3 
• Transmission Towers-Cell Towers  3 
• Traveling with Load   2 
• Concrete Placement   1 
• Lifting Personnel   1 
• Maintenance on Crane   1 

 



Service Provider-Crane/Operator 
216 Incidents-Accident Types 

• Crane Overturn   38 

• Worker Contact/Load-No Accident 33 

• Unstable/Dropped/Lost Load  29 

• Boom/Jib Collapsed   24 

• Rigging Failure   18 

• Power Line Contact   12 

• Landed Load-Stability Failure    8 

• Worker Contact/Crane-No Accident   6 

• Trip/Slip/Fall/Jump From Crane    4 

• Other         3 

• Assembly/Disassembly    2 

• Personnel Basket Failure    2 

• Boom/Jib Dropped       1 

• Crane Travel/De-Railed    1 

• Signaling       1 

 



Service Provider-Crane/Operator 
216 Incidents-103 Injuries By Trade 

• Rigger    51 
• Other Field Personnel  23 
• Ironworker   17 
• Signal Person    5 
• Pedestrian/Bystander   3 
• Operator     2 
• Management    1 
• Oiler       1 



Service Provider-Crane/Operator 
216 Incidents-42 Deaths By Trade 

• Other Field Personnel  13 
• Rigger    12 
• Ironworker    7 
• Operator     6 
• Management    2 
• Oiler       1 
• Pedestrian/Bystander   1 
• Signal Person   -- 



Summary of Overall Findings 



Use of Study to Improve Safety 

• Identify those accident topics in each industry which are most 
problematic 

• Implement internal lift planning and/or operational 
procedures 

• Identify corresponding areas of certification or training trends 
• Respond to industry interests relative problematic issues 

 



Latest Industry Hot Topic 
• Major Oil Companies/Refineries in the US are pushing for removal of 

the override key from the cab of the crane. 
• Incorporate some type of warning device that let’s workers and 

supervisors know that the crane has been overridden. 
• Key outside the cab or given to a supervisor 

• EN 13000:2010 Required  that the override switch be located outside the 
operator’s cab to discourage the use of the override function by the operator. 

• Report, August 2015:  After 5 years, “In Europe there have been no accidents 
reported on cranes delivered after May 2010 related to operating outside of 
the permitted capacities.  Moreover, we have had zero complaints from 
operators and no reports of situations where the new position of the override 
switch caused an issue.”  



• The highest occurrence of accidents were associated with: 
• Unknown or wrong weight 
• Overriding or turning off the LMI 
• Rigging 
• External engineering design 
• Improper signals-Tower crane incidences 

Findings: Commercial 



Engineering Issues 

• Weight/Stability Calculations-Demolition   
• Special Application-Field Changes-Speed   
• Design Change/Refurbish-Other than OEM  
• Tower Crane Base Design     
• Tower Crane Floor Tie-In     
• Shop-Built Crane      

 



• Elevated number of accidents associated with operator errors 
in manufacturing 

• Reduce number of operators permitted to operate the crane 
• Operator Training in accordance with ASME & OSHA requirements-

National Certification Program 

• Complex shapes with unknown center-of-gravities in Industrial 
lifts 

Findings: Industrial/Manufacturing 



Findings: Highway/Road & Bridge 

• Almost 50% of the accidents occurred with no load 
on the hook 

• The majority of the “no-load” accidents were 
associated with crane movement with poor or 
substandard preparation 

• Largest number of critical lift accidents 
• Secondary issues were crane movement on the site 

associated with power line contact 
• Third factor was A/D 
 



• Significant number of complex and critical lifts corresponded to the 
highest percentage of Site Supervisor responsibilities  

• Highest number of accidents with the boom striking stationary objects 
and collapsing 

• Greater number of deaths than injuries per incident 
• Workers in elevated positions that are near load 
• Demolition and erection of long span girders-Lateral Torsional Buckling 

• >140 feet – PLAN YOUR PICK POINTS 

Findings: Highway/Road & Bridge 



• Lack of lift planning experience resulted in elevated accidents 
associated with the Lift Director and Rigging 

• Workers lack of understanding of load drift-use of tag lines 
• Instability of the load after being lifted confirmed problematic 

issues with rigging 
• Lack of experience field personnel often required the operator 

to rig and direct the lift 
• Get confirmation that there will be certified riggers on the 

site or bring your own and bill the time. 
 
 

Findings: Residential 



• Boom close proximity to side of the ship resulted in multiple 
buckled booms 

• Multiple objects are rigged for each lift-dislodged/falling 
portions of the load 

• Most lifts are IN THE BLIND-multiple workers trying to 
control/place/pick load- 

• Workers touching or close proximity to load 

Findings: Marine 



• Unknown weights-all estimates or best guess resulting in 
overturn 

• Climber controls the operation (Lift Director) 
• Rigs the load that has unknown c.g. 
• Location of the cut determines the weight of the load 
• Once the tree is cut, the crane cannot release the load 

• Lifting workers with the crane – ANSI Z133 
 

Findings: Logging/Arborist 



Key Issues for Crane Rental Companies 

• 94% of crane accidents examined occurred as a result of some 
type of error due to human decision making 

• Remember, certification is a mechanism to demonstrate a person has 
achieved a certain, minimum level of expertise in their trade 

• Continued training and actual operational experience for a specific crane or 
rigging is paramount 

• An operator may be certified to run a specific size/type of crane…but is he/she 
familiar with the actual crane he/she will be operating…Make sure the operator 
is familiar and comfortable with that crane 

• Even short stints of operations are beneficial 

 



Key Issues for Crane Rental Companies 

• More fatalities of Other Field Personnel (OFP) as a result of 
crane accidents than of those actually involved in the lift 

• Prior to making a lift have the operator ensure that personnel are 
clear of the load-remember, loads drift when first picked 

• Do not allow personnel close to the load that are potential pinch 
points 



Key Issues for Crane Rental Companies 

• 48.5% of all overturns (stability) occurred as a result of 
overloading the crane 

• 17.4% of those were associated with operational aid turned off or 
disconnected 
 

• Wrong weight determination or provided by others.  Proceed carefully 
until the load indicating device confirms the load is within allowables 

• Override key…..Establish a procedure for the operator when 
confronted with potential overload.  Refuse to lift. 



Key Issues for Crane Rental Companies 

• 29.8% of all crane accidents had no load on the hook 
• Train operators on the allowed configuration when traveling 
• When travelling/moving, know where power lines are located  

• Particularly when working concrete traffic barriers 
• Appoint a spotter to warn operator prior to reaching lines 

 



Key Issues for Crane Rental Companies 

• 56.7% of all rigging failures occurred as a result of lack of 
softeners 

• Identify sharp edges on loads 
• Ensure softeners are in place 
• Ensure softeners remain in place after the load is initially lifted 

• Recommend raising the load 8-12 inches  
• Ensure all softeners have not moved/slipped 



Continued Expansion of the Study 
 

Currently 925 (716) Crane Accidents 
Evaluated 

Study Now at 600 (506) 



Tip of the Iceberg 

• Database provides nearly endless combinations of 
information 

• Tailored charts can be produced to specific to 
Industries, Crane Types, Crane Sizes, Lift Types, 
Accident Types, Type of Collateral Issues, and many 
more 

• Retrieve information about specific planned lifts to 
better understand potential issues and prepare better 
safety plans and lift plans 

• Production of White Papers, Trends and Articles 
resulting from study data 



Tower Crane Life Expectancy 
AN EXAMINATION OF RECENT TRENDS TO ESTABLISH AGE LIMITS-JANUARY 2015 

www.haagengineering.com/technical-papers 



Age of Cranes at Time of Incidents 
• Range from 0 to 92 years old 
• Average age is 16.9 years 
• Median age is 14 years 
• Data confirmed there is no correlation between crane 

age and accidents 
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MEDIAN AGE:  14 Years 



Wind vs Tower Cranes 
WHAT REALLY HAPPENS? 

American Cranes & Transport (ACT) – May 2016 



Thank you! 
Questions? 

jwiethorn@haagglobal.com 
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