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FACE Report Number: 2000-10 June 1, 2000

Construction Laborer Dies After Being Pinned Between the Bucket of a Mini-
Excavator and an Air Compressor - North Carolina

SUMMARY

A 43-year-old mae construction

laborer (the victim) died and a
bystander was injured after they
were pinned between the bucket of

a mini-excavator and an air

compressor. Itwasthevictiny'sfirg

day at work for a masonry
contractor whose crew was
removing and replacing a
whed chair ramp leading up to the

side entrance of a restaurant.

According to the coroner’s report, Mini-Excavator

just prior to the incident, the victim

had taken a break from breaking up asphdt and concrete and was standing to the sde watching the
excavator operator remove debris. As he watched, the operator swung the excavator around and the
excavator bucket struck an arr line attached to an air compressor, pulling it loose. The air line tangled
around the bucket. Thevictim, acoworker, and abystander, who was afriend of the excavator operator,
entered the area between the excavator and the air compressor to see what had happened. The bucket
suddenly became disentangled and started to swing to the right. The operator moved the controls and the
bucket moved back to theleft toward the air compressor, pinning the victim and the bystander between the
bucket and the compressor. Workersnotified thegenerd contractor, who wasworking inddethe restaurant.
Hecalled 911 at 2:55 p.m. According to the policereport, police and emergency medical services(EMYS)
personne arrived a 2:59 p.m. EMS personnd immediately attended to the bystander, who had a scalp
laceration, and then attended to the victim. EMS transported both individuas to a locd hospitd. The
victim was admitted and emergency surgery was performed. Interna bleeding caused by compresson
injuries sustained in the incident could not be stopped and he died the following morning. The bystander
was trested in the emergency room for a scalp laceration and released. NIOSH investigators concluded
that, to help prevent smilar occurrences, employers should:

Fatality Assessment and Control Evaluation (FACE) Project

The National Institute for Occupational Safety and Health (NIOSH), Division of Safety Research (DSR), performs
Fatality Assessment and Control Evaluation (FACE) investigations when notified by participating states (North
Carolina, Pennsylvania, South Carolina, Tennessee, and Virginia); by the Wage and Hour Division, Department of
Labor; or when arequest for technical assistance is received from NIOSH-funded state-level FACE programs in
Alaska, California, lowa, Kentucky, Massachusetts, Minnesota, Missouri, Nebraska, New Jersey, Ohio, Oklahoma,
Texas, Washington, West Virginia, and Wisconsin. Thegoal of these evaluationsisto prevent fatal work injuriesin
the future by studying the working environment, the worker, the task the worker was performing, the tools the
worker was using, the energy exchangeresultingin fatal injury, and the role of management in controlling how these
factorsinteract.
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» provideworkerswith trainingin therecognition and avoidance of unsafe conditions
and the required safe work practices that apply to their work environments

* ensure that equipment operators have been trained to use the equipment they are
assigned to operate at the job site

Additiona notes'recommendations;

* Rental companiesshould ensurethat earth-moving equipment isfunctioning properly
and that a manufacturer’s operator’s manual is supplied to customers at the time of
rental.

INTRODUCTION

A 43-year-old male congruction laborer (the victim) died and a bystander was injured after they were
pinned between the bucket of a mini-excavator and an air compressor. On November 9, 1999, officials
from the South Carolina Department of Labor, Office of Occupationd Safety and Health notified the
Divison of Safety Research (DSR) of thisfatdity. On January 24, 2000, a DSR occupationd safety and
hedlth specidist conducted an investigation of theincident. Personne from the South Carolina Department
of Labor, the city police department, and the county medical examiner’s office were interviewed. The
employer and the victim’'s coworkers had moved out of state and were not available for interview. The
generd contractor was not available for interview. Photographs of the incident Site, a police report, and
the coroner’ s report were obtained during the course of the investigation.

The employer was a masonry contractor who had been in business for over 15 years and employed 7
people, including himsdf. The masonry crew at the Ste on the day of the incident included the excavator
operator, who had worked for the company for 10 years and who had operated a mini-excavator 5to 6
times over the last 2 years, amason’s apprentice, who had worked for the company for 7 years, and the
victim, who wasworking hisfirst day for the employer. The employer was not present on the Site and the
genera contractor wasins dethe restaurant when theincident occurred.  According to the SC Department
of Labor, the employer did not have records that showed evidence of a safety program or safety training.
The incident occurred on the first day of work at the Ste. The job was to be completed in 4 days.
According to SC Department of Labor records, this was the firg fatdity in the company’s history.

INVESTIGATION

The masonry contractor had been hired by a general contractor to remove and replace both a Saircase
leading to an exit door at the end of a restaurant and a whedchair ramp located aongside the building
leading to an entrance at the Sde of the restaurant. The victim and acoworker had been assigned to break
up asphat and concrete with pneumatic jack hammers. Another crew member, operating amini-excavator,
was digging up and moving the broken asphdt and concrete. All of the equipment — mini-excavator, ar
compressor, and jack hammers — had been rented by the general contractor for use by the masonry
contractor and his crew.
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Photo 1. Mini-Excavator. The mini-excavator used in the incident had a 23-inch-wide
bucket attached. A bystander was stuck by the bucket and then the bystander and the
victim were pushed againgt an air compressor.

The track-mounted mini-excavator used in the incident had a 10-foot, 9-inch digging depth and had a 23-
inch-wide bucket attached (Photo 1). 1t waslocated between the restaurant and atowableair compressor.
Theleft track of the excavator was approximately 12 feet from the side of the restaurant and theright track
was gpproximately 6 feet from the body of the air compressor. Thetop of the air compressor, positioned
onitscart, sood approximately 5 feet from the ground (chest height). It was gpproximately 3 feet wide
and 6 feet long. Two air lines were connected to the air compressor and ran through the areain which the
excavator was operating. Oneair line extended from the air compressor over the asphalt parking lot to the
jackhammer used at the end of the building. The other airlineran to ajackhammer used near the sde of the
building where the whed chair ramp was being replaced. The incident Site layout is shown in Photo 2.

The three-man work crew began work at approximately 8 am. and took their lunch bregk at noon. After
lunch, the victim and a coworker continued to break up asphat and concrete. Sometime between 1:30
p.m. and 2:26 p.m., the victim and his coworker stopped working with the jack hammers and stood out of
theway and to the Sde, asthe mini-excavator operator dug up and moved the broken asphalt and concrete.
A femde bystander, who was a friend of the operator of the excavator, was also watching the work

progress.
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Photo 2. Incident Ste Layout. Two air lines were removed before this photograph
was taken. One air line extended from the front of the air compressor to end of
building (rear stairs removal ared), and another extended from the front of the air
compressor to the side of the building (ramp removal area).

According to the coroner’s report, the operator swung the excavator around, and the excavator bucket
gruck an air line on the air compressor. The air line broke loose and tangled around the bucket. The
victim, hiscoworker, and the bystander entered the area between the excavator and the air compressor to
see what had happened. The bucket suddenly became disentangled and started to swing to theright. The
operator moved the controls and the bucket moved back to theleft, toward the air compressor pinning the
bystander and then the victim between the bucket and the compressor (Photo 3). The excavator operator
moved the bucket away to release them. The coworker, who had gone with them into the swing path but
who had not been hurt, helped the victim walk to histruck and st down. Thevictim wasdert and told his
coworker that his ribs hurt. The genera contractor, who was in the restaurant, called 911 at 2:55 p.m.
According to the police report, police and emergency medica services (EMS) personnd arrived at 2:59
p.m. EMS personnel attended immediately to the bystander, who had ascal p |aceration, and then attended
to the victim, who was gitting in histruck. EMS transported both individuasto aloca hospitd. Whilein
the EM Struck, the victim became unresponsive, digphoretic, and hemo dynamically unstable. Thevictim
was admitted and emergency surgery was performed but interna bleeding caused by compressioninjuries
could not be stopped. He died the following morning at 12:26 am., gpproximately 9 1/2 hours fter the
incident. The bystander was treated in the emergency room for a scalp laceration and released.
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L B CAUSE OF DEATH
Air Line & - ¢| Themedica examiner listed the cause of desth

Connections

as exsanguination (interna bleeding) due to
compression injury of chest and abdomen.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Employers should
provide all workers with training in the
recognition and avoidance of unsafe
conditions and in required safe work
practices that apply to their work
environments.

Discussion: According to 29 CFR 1926.21
(b)(2), “the employer shall instruct each
employee in the recognition and avoidance of
unsafe conditions and the regulations gpplicable
to hiswork environment to control or iminate
any hazards or other exposure to injury or
illness” In thisincident, the victim had not been
provided with training in hazard recognition and
avoidance and may have faled to recognize the
hazards present when he walked into the swing
path of the excavator. Hazard recognition and
avoidance training may have helped the crew
recognize that before they began work, they
should have set up safety barriers around the
swing pattern of the excavator and positioned
air lines outside the reach of the excavator
bucket. Training al workersto stay clear of al moving machinery and particularly out of the swing path of
excavators, can help prevent workers from becoming injured or killed in machine-related incidents.

Photo 3. Bucket of Mini-Excavator and Air
Compressor. One of the air lineswas pulled free of
its connection to the air compressor. When the
bystander and the victim entered the area to
investigate, they were momentarily pinned between
the mini-excavator bucket and the air compressor.

Recommendation #2: Employers should ensure that equipment operators have been trained to
use the equipment they are assigned to operate at the job site.

Discussion: According to the SC Department of Labor report, the excavator operator had worked for the
masonry company for the past 10 years and had operated excavators 5 or 6 times over the past 2 years.
He normaly worked as amason. He had not operated the excavator used on the Site prior to the day of
the incident. Employers should ensure that their equipment operators have had operator training for the
type of equipment they are to operate at the job ste. This includes operator training for operation of
equipment owned by the employer and for equipment obtained from arental company. According to SC
Department of Labor records, there was no operator’s manud at the job ste for the excavator in use on
the day of the incident. NIOSH investigators contacted the equipment rental agency that had rented the
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equipment to the generd contractor, and found thet they did not have an operator’ smanud for the excavator.
Employers should ensure that operator’ s manuas are obtained with renta equipment. These manuascan
be used to develop standard operating procedures and training in safe operation of the equipment.

During the course of the investigation, the operator's manud for the mini-excavator used in the incident
was obtained from aloca distributor. The operator’s manua cautions al operators to read the manua
before operating the machine and to follow dl safety derts provided. Among the warningsin the manua
isthat operators“ make surethe areaiis clear of people before boom or unit swinging” and “ make surethe
areaiis clear of people before operating the bucket.”

Additionaly, had equipment operator training been provided, it should have included manufacturer’s
procedures to follow in the event of an obstruction, such as the air line entanglement. The procedure
includes ensuring that the arealis clear of people, and then lowering al attachmentsto the ground, stopping
the engine, removing the key, and relieving hydraulic pressure by moving each control lever indl directions.
Following the procedure, the operator could dismount the machine and remove the entanglement.

ADDITIONAL NOTESSRECOMMENDATIONS
Rental companies should ensurethat earth moving equipment isfunctioning properly and that
a manufacturer’s operator’s manual is supplied to customers at the time of rental.

Discusson: Rentd companies should inspect their equipment prior to rental to ensure that equipment
functions properly. Rental companies should provide an operator’ s manua with each piece of equipment
they rent. Rental agreements could be written to include a requirement that the rental company provide a
demonstration of both the equipment’ s safety features and safe operating procedures to workerswho are
assigned to operate the equipment.

REFERENCES
Code of Federal Regulations 29 CFR 1926.21(b)(2), 2000 edition. U.S. Government Printing Office,
Office of the Federd Regigter, Washington, D.C.

INVESTIGATOR INFORMATION

Thisinvestigation was conducted by DolorisN. Higgins, Occupeationd Safety and Health Specidist, NIOSH
Divison of Safety Research, Surveillance and Fied Investigation Branch, Fatdity Assessment and Control
Evduation Team.
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