
California Department of Public Health 
Occupational Health Branch 

 

FATALITY ASSESSMENT AND CONTROL EVALUATION PROGRAM 
(CA/FACE) 

A stationary engineer died when the multi-piece tire  
and wheel he was disassembling exploded 

Case Report: 19CA002   
 
SUMMARY 

A stationary engineer working at an airport died when the tire and wheel he was disassembling 
exploded. The tire and wheel had been removed from an airport passenger boarding bridge and 
placed in the airport maintenance shop by the employees on the previous shift. The victim and 
a co-worker were removing the nuts and bolts that held the wheel together when the tire and 
wheel assembly exploded, striking the victim in the head and neck. The valve stem was not 
removed from the tube within the tire to release the air pressure. The CA/FACE investigator 
determined that, in order to prevent similar future incidents, employers with workers who 
change multi-piece tires should: 

• Implement policies and procedures as part of a safety program to ensure that tires are 
deflated prior to wheel disassembly.  

• Remove all pneumatic tires and replace with solid rubber tires. 

• Consider providing employees with certified training in commercial tire service (CTS), or 
hire companies with CTS technicians.      
 

INTRODUCTION 

On February 19, 2019, at approximately 11:30 p.m., a 37-year-old male stationary engineer died 
when the tire and wheel assembly he was disassembling exploded. The CA/FACE investigator 
received notification of this incident on February 22, 2019, from the Cal/OSHA Weekly Fatality 
Report. On March 4 and 26, 2019, contact was made with the employer of the victim. On July 
11, 2019, the CA/FACE investigator traveled to the incident scene and interviewed the victim’s 
supervisor and the safety manager. The co-worker who was with the victim was unable to be 
interviewed for this investigation. The county coroner, fire department, and sheriff’s 
department reports of the incident were also obtained and reviewed. 

 

 



EMPLOYER 

The employer of the victim was a national company that provides maintenance and operations 
services for airports (gate, terminal, and baggage areas). The employer had been supplying and 
servicing equipment at a county airport for more than 20 years. The employer had 30 
employees at the incident location working three shifts, seven days a week. There were 11 
stationary engineers working for the employer at this site, four of whom were onsite at the 
time of the incident. The victim started his shift on the day of the incident at 9:00 p.m. 
 
WRITTEN SAFETY PROGRAMS AND TRAINING 
 
The employer had a written injury and illness prevention program (IIPP) with all the essential 
elements required by regulation. Safety meetings were held on a monthly basis and were 
documented. Tire safety and changing was a topic of a safety meeting six months prior to the 
incident.   
 
WORKER INFORMATION 
 
The victim was a 37-year-old male who was a licensed electrical mechanic and had been 
employed by the company for seven years. His job title was stationary engineer and typical job 
tasks were to provide preventive and corrective maintenance to the equipment and machines 
owned and operated by the employer. The victim and his co-worker were both trained and 
familiar with the tire changing procedures and had done this task many times in the past. 
 
INCIDENT SCENE  
 
The incident scene was a maintenance shop located within a county airport. The shop 
contained all the tools, equipment, and spare parts for the machinery used at the airport in 
their daily operations (Exhibit 1). 

 

 
Exhibit 1. The incident scene. 

 



EQUIPMENT 
 
The tire assembly involved in this incident was removed from a passenger jet bridge (boarding 
bridge) used to load and unload passengers from arriving and departing flights (Exhibit 2). 
 

 
Exhibit 2. A mobile bridge similar to the one in the incident 

used to load and unload passengers. 
 
The pneumatic rubber tires on the passenger boarding bridge were 24-ply tubeless tires 
designed to carry 27,700 pounds of load. The size of the tire was 40 X 14 inches, and when 
properly inflated, the air pressure could reach 200 pounds per square inch (psi). The tire was 
part of a multi-piece wheel assembly that was held together with the 12-bolt pattern (Exhibit 
3). 
 

 
Exhibit 3. Tire and wheel assembly similar to the one involved in the incident,  

showing the 12-bolt pattern holding the wheel assembly together. 



 
In this type of assembly, the pneumatic tire is placed over the bottom half of the wheel 
assembly, the other half of the wheel assembly is placed on top and the tire is secured with 12 
bolts. When pressurized air is forced into the tire through the valve stem, the tire expands and 
seals against the rim flanges of the wheel assembly.  
 
MULTI-PIECE WHEEL HAZARD 
 
A multi-piece wheel consists of two or more parts, one of which is a side or locking ring designed to hold 
the tire on the wheel by interlocking components when the tire is inflated. The principal hazard of 
multi-piece wheels is pressurized air that, when suddenly released, can cause the tire or wheel 
assembly to be thrown through the air, potentially striking anyone who is near (Exhibit 4). In a 
multi-piece rim wheel incident, the wheel components separate and are released with a violent 
force. The risk of injury or death is greater with larger multi-piece wheel assemblies like the one 
in this case. 

 
 Exhibit 4. Trajectory of multi-piece rim parts placed on the ground and mounted on a vehicle. 
 
INVESTIGATION 
 
On the evening of the incident, the victim and his co-worker picked up their job assignments 
from their supervisor. One of their assignments was to replace a damaged tire from a multi-
piece wheel assembly from a passenger boarding bridge. Workers on the previous shift had 
removed the multi-piece wheel assembly and placed it in the maintenance shop. The valve 
stem was in place, but there was no other indication or communication about whether the 
wheel assembly had been deflated at the time it was placed in the maintenance shop. At 
approximately 11:15 p.m., the victim and co-worker began the process of disassembling the tire 
and wheel. The victim was standing over the tire and wheel assembly using an electrical impact 
wrench and socket to remove the nuts on the 12-bolt pattern while the co-worker laid on the 
floor to access the nuts on the bottom side and hold them in place. As they were removing the 
eleventh bolt and nut, the air pressure inside the tire exceeded the holding capacity of the 
remaining nut and bolt and an explosion occurred. The top portion of the wheel assembly 
struck the victim in the neck, propelling him several feet in the air and causing him to land on 
the concrete floor. The co-worker was knocked unconscious and had severe injuries. The noise 



of the explosion alerted other workers within the surrounding area. Emergency services were 
immediately notified and responded, but the victim was pronounced dead at the scene. The co-
worker was transported to a local hospital where he was treated for his injuries and released 
several days later.   
 
CAUSE OF DEATH 
 
According to the death certificate, the cause of death was blunt force trauma to the head and 
neck. 
 
RECOMMENDATIONS 
 
The CA/FACE investigator determined that, in order to prevent future incidents, employers with 
workers who change multi-piece tires should: 

Recommendation #1: Implement policies and procedures as part of a safety program to ensure 
that tires are deflated prior to wheel disassembly. 

 

  
Discussion: In this incident, the victim and co-worker began working on the wheel assembly 
without deflating the tire. The employer had written safety procedures and training that included 
the deflation of tires, and the victim had performed this task many times in the past. According to 
employer procedures, the workers on the previous shift were responsible for deflating the tire 
prior to removal from the boarding bridge. It is not known why the tire was not deflated at the 
time it was removed and placed in the maintenance shop. It is also not known if the victim 
assumed that the tire was deflated prior to beginning work. The warning label (Exhibits 5 & 6) 
regarding deflation was present on the tire, and the valve was still present.  
 
The victim was an experienced employee and had disassembled the tire safely on numerous 
occasions in the past. The company policy was to have workers deflate the tire prior to removing 
it from the boarding bridge. In this procedure, the valve stem must be removed, and the tire is 
then taken to the maintenance shop for disassembly. In this incident, the tire stem was in place 
and the tire inflated. It is not known if the victim may have assumed that the tire had been 
deflated, but he did not verify by checking the valve stem. Although the employee had received 
safety training, there was no written method or active communication to ensure that the tire was 
deflated by workers on the prior shift. Although there was a requirement that the valve stem 
should be removed prior to placing in the maintenance shop, there was no effective procedure to 
ensure that compliance with this occurred. For example, written check-off sheets and/or periodic 
and regular safety audits with direct observation can be used to ensure that safe work practices 
are followed. In addition, employee safety training should be verified through written testing, 
oral confirmation, or demonstration. If these procedures had been implemented, the victim may 
have realized that the tire was still inflated and this incident could have been prevented.   
 
 
 



 
Recommendation #2: Remove all pneumatic tires and replace with solid tires.    
 
Discussion: In this incident, pneumatic tires were used for the boarding bridge, and they required 
periodic changing due to wear. Changing a pneumatic tire always presents a potential hazard of 
explosion with serious injury. Solid rubber tires are often filled with compressed polymers 
(plastic) rather than air or can be a solid molded product. When solid tires are changed, they 
cannot explode and pose a risk to personnel. If a solid tire had been used at this work site, it 
could not have exploded, thereby preventing this fatality.  
 
Recommendation #3: Consider providing employees with certified training in commercial tire 
service (CTS), or hire companies with CTS technicians.      
 
Discussion: Tire changing is a task that requires specialized skills and training in order to ensure 
that the task is performed safely. Tire pressure entails a serious risk of explosion, and working 
with tires also has a number of other risks. Tires have increased in size and mass and, 
consequently, the tire pressure has also increased. Workers should receive specialized 
certifications to ensure safety measures are understood and implemented. For example, the Tire 
Industry Association is an organization that certifies employees in commercial tire service (CTS) 
and can augment safety training provided by the employer. Alternatively, the company could 
have hired an outside contractor with certified CTS technicians. If the tire had been changed by a 
CTS technician, this death may have been prevented.    
 
ADDITIONAL EXHIBITS 

    
 

 

 

 

 

 

 

 

 

Exhibit 5.  Warning sticker placed on all tire/wheel 
assemblies used on passenger boarding bridges. 

 



Exhibit 6.  Second warning sticker placed on all tire/wheel assemblies used 
on passenger boarding bridges. 
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******************************************************************************* 

FATALITY ASSESSMENT AND CONTROL EVALUATION PROGRAM 

The California Department of Public Health, in cooperation with the Public Health Institute 
and the National Institute for Occupational Safety and Health (NIOSH), conducts 

investigations of work-related fatalities. The goal of the CA/FACE program is to prevent fatal 
work injuries. CA/FACE aims to achieve this goal by studying the work environment, the 
worker, the task the worker was performing, the tools the worker was using, the energy 
exchange resulting in fatal injury, and the role of management in controlling how these 

factors interact. NIOSH-funded, state-based FACE programs include: California, Kentucky, 
Massachusetts, Michigan, New York, Oregon, and Washington. 

******************************************************************************* 

Additional information regarding the CA/FACE program is available from: 

California FACE Program 
California Department of Public Health 

Occupational Health Branch 
850 Marina Bay Parkway, Building P, Third Floor 

Richmond, CA  94804 
www.cdph.ca.gov/face

https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/FACE/Pages/FACE.aspx
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/FACE/Pages/FACE.aspx
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