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Carpenter Dies After Being Struck by Uncontrolled Concrete Bucket When
CraneTipsOver - Ohio

SUMMARY
On October 13, 1999, a 50-year-old mae carpenter (the victim) a a municipa congtruction Ste
died after he was struck by a loaded concrete bucket during a crane tip-over. The victim was
removing forms from a newly
constructed concrete wall while a
concrete finishing crew was filling
empty forms about 15 to 20 feet
away (see Photo). Concrete was
being hoisted from gtreet leve with
a crawler-mounted mobile crane - = o
and landed under the direction of s ——— e
aroof-top spotter.  As the crane  fu
operator hoisted a bucket load of
concrete, swung it over the roof,
and boomed out toward the empty
forms, the crane lost stability,
tipping toward the victim. When
the crane operator realized what
was occurring, he radioed a
warning to the spotter who relayed

the warning to roof-top workers.  photo. Crane Tip-Over at Library Expansion Project

The victim had started to move  (Photo courtesy of The Blade/Toledo,Ohio)
when the uncontrolled concrete

bucket swung toward him, striking his head and shoulder. Workers notified emergency personnel
who responded within 6 minutes. The victim was pronounced dead & the scene.

| Empty Forms
' |and Concrete

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 theWage and Hour Division,
Department of Labor; or when a request 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. The goal of these evaluationsis
to prevent fatal work injuries in the future by studying the working 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.
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NIOSH investigators concluded that, to help prevent smilar occurrences.

« employers, craneowners, and operatorsshould ensurethat cranesare operated within
their safe lifting capacities as recommended by the crane manufacturer’sload chart

« crane owners should ensure that monitoring instruments used for guidance during
hoisting operations are accurately calibrated and operating correctly

» employersshould develop and implement safework proceduresto ensurethat workers
in or near thelanding area of hoisted loads are notified when loads arein the air

» employersshould develop and implement safework proceduresto ensurethat workers
and crane operatorshavea clear and complete under standing of thelanding locations
before loads are hoisted.

INTRODUCTION

On October 13, 1999, a50-year-old carpenter (the victim) at a municipa construction Ste died after
he was struck by a loaded concrete bucket during a crane tip-over. On October 14, 1999, Ohio
FACE daff and gaff from NIOSH's Divison of Safety Research (DSR) learned of the incident and
contacted the Occupational Safety and Health Adminigtration (OSHA) compliance officer assgned
to the case. On October 26, 1999, a DSR safety engineer and the Ohio FACE investigator met with
the OSHA compliance officer and reviewed the case file. A vigt to the incident Ste was made and
photographs and measurements were taken. The employer’s Fidd Safety Officer and the Corporate
Safety Director of the construction management company overseeing the project were interviewed.

The library expansion project had been initiated about 1%2 years prior to the incident. The county
had contracted with a construction-management company with 44 years experience to oversee the
project and had contracted other firms to perform the construction. Each contractor had safety
responsibility for their own employees. However, the management company’s Corporate Safety
Director routinely visited the jobsite to conduct work observations and inspections.

The victim’'s employer was a 51-year-old construction company employing 300 to 400 workers,
depending on market conditions. Twenty-eight employees had been assigned to the library-expansion
project and were engaged in various congtruction activities, including completion of concrete curbs,
walls, and walkways for a roof-top green space. The employer had three fidld safety officers who
traveled among various jobsites conducting training and safety observations.  The training program
conssted primarily of on-the-job training through toolbox talks and work observations conducted
by the job superintendents and safety officers. Job superintendents attended a 10-hour construction
safety course. The victim was a journeyman carpenter with 16 years experience with the company.
This was the employer’s second fatdity.

The employer had contracted with a crane rentd company to supply the crane dong with a certified
crane operator of 26-years experience.
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INVESTIGATION

The Manitowoc West Series 111 crawler-mounted lattice-boom crane had been built in 1998 and
had been in use for 2,713 hours at the time of the incident. It was equipped with a computerized
load-moment indicator (LMI) which monitored hoisting data and provided a readout of lift conditions
for the crane operator. When properly programmed, the LMI activates a warning light when 90% of
rated capacity is reached. When 100% of rated capacity is reached, an audible darm is sounded and
boom hoist up-and-down functions are interrupted. At the time of the incident, the crane mounted
a 150-foot main boom with a 30-foot, 15-degree-offset jib. It had been set up at street level adjacent
to the southwest face of the new library addition and was being used to hoist a 1-cubic-yard capacity
concrete bucket from Street level to rooftop.  Because the rooftop work areas were not visible from
the crane cab, bucket loads of concrete were landed under the direction of a spotter located on the
roof and communicating with the crane operator by radio.

At the time of incident, the bulk of the new structure had been completed and workers were engaged
in adding electrical and mechanical systems, finishing the building's interior and constructing a
rooftop green space on the new addition. At about 8:30 am. on the day of the incident, a concrete-
finishing crew including a radio-equipped spotter, 3 concrete finishers, and a laborer, began pouring
concrete into empty forms on the rooftop green space located approximately 25 feet above street
level. Severa loads of concrete were successfully hoisted and poured into forms located near the
southwest face of the building between 80 and 106 feet from the crane’'s center pin (see Figure).
According to the concrete truck driver, the bucket was filled to maximum capacity for the first load.
Then he had been directed to fill the next three buckets only haf-full. After pouring these three
loads, the concrete crew moved away from the southwest face to begin filling forms which were a
little over 130 feet from the crane's center pin. The crane operator lowered the empty bucket to
sreet level and the concrete truck driver filled it to half capacity. The crane operator signaled the
driver to fill the bucket to full cgpacity and after the bucket was full, the crane operator hoisted it,
swvung it over the roof and toward the empty forms at the direction of the spotter. At some point
during the lift, the victim arrived on the rooftop after a work break and began stripping forms from
a completed wall about 15 feet away from the concrete crew’s location.  As the crane operator
moved the bucket toward the empty forms by lowering the boom (i.e., increasing swing radius),
witnesses at street level observed the crane gart to wobble and then dowly tip forward toward the
building. The crane operator, redizing that the crane had lost stability and was tipping over toward
the workers, radioed to the spotter to clear the area.  He attempted to recover the crane by booming
in (i.e, decreasing swing radius) but was unsuccessful.  The finishing crew cleared the area, cdling
warnings to other roof-top workers located nearby. The victim gpparently heard the warnings and
was attempting to move when the bucket, swinging out of control, struck his head and shoulder.
Workers notified emergency personnel who responded within 6 minutes.  The victim was pronounced
dead at the scene. Evduation of the crane configuration, the distance of the intended landing site
from the crane's center pin, and the manufacturer’s load chart indicate that the crane' s recommended
capacity had been exceeded.
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CAUSE OF DEATH
The county’s deputy coroner established the cause of deeth as blunt head and chest injuries.

RECOMMENDATIONS/DISCUSSION
Recommendation No. 1: Employers, crane owners, and operators should ensurethat cranesare
operated within their safe capacities as recommended by the crane manufacturer’sload chart.

Discussion: Measurements conducted after the incident indicate that the intended landing site for
the loaded concrete bucket was approximately 132 feet from the crane' s center pin. The manufacturer’s
load chart ligts a capacity of 3,620 Ibs. for this radius (see Appendix). The hoisted load at the time
of the incident including the headache ball, 50 feet of load line, rigging fixtures, and the loaded
concrete bucket was estimated to be 5110 Ibs,, 1,490 |bs. above the recommended load chart capacity
(see Appendix for a complete tally of hoisted weights).

The operator could not see the landing spot; the earlier lifts had been landed near the center of the
building (see Figure). Although the concrete crew moved away from the roof edge when they
relocated, they aso moved to the south. From the crane operator’s perspective at street levd, this
new location may have appeared to be closer to the crane (i.e., shorter radius). After the incident,
the crane operator stated that he had been “working back toward the crane’ a the time of the tip
over (i.e, the landing locations getting closer to the crane€'s center pin as work continued). Because
of these circumstances, the crane operator may have believed that the crane would be operating a a
shorter radius where the crane would have greater lifting capacity. As mentioned previoudy, the
crane was equipped with a computerized LMI designed to interrupt the hoist operation when hoisted
loads reached 100% of manufacturer’s rating. After the incident, the operator stated that the LMI
had been indicating about 2700 Ibs. during the morning's lifts. The LMI was examined and tested by
manufacturer’s representatives and found to be indicating fase readings. Load-moment indicators
and amilar instruments may offer protection againg injury and loss from crane overloads by providing
information of load parameters to guide the judgement of a competent operator. However, their use
cannot be subdtituted for the judgement of a qualified operator with knowledge of the hoisted loads,
swing radius, and load chart information.

Recommendation No. 2: Crane owners and manufacturers should ensure that monitoring
instrumentsused for guidanceduring hoisting operationsare accurately calibrated and operating
correctly.

Discusson: The LMI had been cdibrated approximately 5 months prior to the incident during an
annua ingpection of the crane. However, during a discussion with the crane rentd company’s Generd
Manager, investigators learned that the LMI had been providing erroneous readouts of lift conditions
during and subsequent to the incident. Examinations and tests by the manufacturer and the renta
company were unable to determine the cause of the mafunction. The Generd Manager <o indicated
that subsequent to the incident, the company had experienced similar problems with other cranes
equipped with the same type of LMIs and that the manufacturer had modified the instrument to use
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a different style and type of computer. According to the police report, the crane operator when
interviewed, stated that the LMI had been indicating lifted load weights of 2700 Ibs. prior to the
incident. Load indicating devices incorporate electronic and electro-mechanical instruments that
may be somewhat sensitive, requiring periodic maintenance, verification, and re-calibration. [1]
Annua ingpection of hoisting equipment is required by OSHA standard 29 CFR 1926.550, (a) (6).
[2] However, it may be necessary to verify the accuracy of LMIs more frequently.

Recommendation No. 3: Employers should develop and implement safe work procedures to
ensure that workersin or near the landing area of hoisted loads are notified when loads arein
theair.

Discusson: Apparently, the lift was dready in progress when the victim arived a the roof-top work
area and began to grip forms from the wall. It is not known if he was aware that a lift was in
progress. When the crane operator realized that the crane was tipping over and the load was
uncontrolled, he radioed the spotter, who called a verbal warning of danger to workers on the
rooftop. The victim had just started to move away when the uncontrolled concrete bucket struck
him. The crew of workers pouring and finishing the concrete structures on the building's roof were
closely coordinated with the hoisting operations since the crane spotter was part of their crew.
However, other roof-top workers performing tasks unrelated to the pour may not have been as
knowledgeable or attentive to the lift as the concrete crew. During hoisting operations, signals or
warnings sounded in the area to dert other workers when suspended loads are about to be landed
could provide protection from the hazards of uncontrolled hoist loads. Signs could be posted at Al
entrances to notify workers accessing the work area that lifts are being conducted. Additionaly,
work operations near the landing location that are not directly associated with the hoisting operation
could be temporarily stopped and the workers cleared from the area until the load is successfully
landed.

Recommendation #4: Employers should develop and implement safe work proceduresto ensure
that workersand crane operatorshaveaclear and complete understanding of thelanding locations
before loads are hoisted.

Discussion: As previously mentioned, the new landing location may have appeared to the crane
operator to be closer to the crane's center pin than it was. When landing locations are not visble to
crane operators and they must rely on signals or radio communications from spotters, extra care
should be exercised to ensure that the lift conditions are fully understood by al workers controlling
or directing the lift. This could be accomplished a pre-lift meetings during which the day’s hoisting
work, including the swing radius for the intended work areas, would be planned. When switching
landing locations crane operators and spotters should verify that hoisting parameters, such as swing
radius, are completely understood.

REFERENCES
1. Shapiro HI, Shapiro JP, Shapiro LK [1999], Cranes and Derricks, Third Edition, McGraw-Hill,
New York, NY.

Page 5



m Fatality Assessment and Control Evaluation Program
IOSH Investigative Report #2000-12

2. 29 CFR 1926.550 (a)(6) Code of Federal Regulations, U.S. Government Printing Office, Office
of Federd Register, 1999.

3. Dickie DE, Mobile Crane Manua [1999], Construction Safety Council of Ontario, Toronto,
Canada.

ACKNOWLEDGMENTS
Permission from The Blade/Toledo Ohio to reprint the photograph of the crane tip-over is appreciated.

INVESTIGATOR INFORMATION

Thisincident was investigated by Paul H. Moore, Safety Engineer, NIOSH Divison of Safety Research,
Surveillance and Fed Investigations Branch, Fatality Assessment and Control Evauation Team and
Melvin Stdlworth, M.S, OHIO FACE Investigator, Ohio Department of Hedlth.

Page 6



m Fatality Assessment and Control Evaluation Program
IOSH Investigative Report #2000-12

North

Concrete Truck

l

Landing Site Prior to Incident,
80 to 106 Feet from Crane

Center Pin 7

O

Roof Top

Landing Site During
Incident, 132 Feet From
CraneCenter Pin

Empty Forms——>» ?

Victim

Street Level

o)
/

/

Mobile Crane (IMMustration not to scale. Shows
relative locations only.)

Figure. Southwest Corner of Library

Page 7



m Fatality Assessment and Control Evaluation Program
IOSH Investigative Report #2000-12

APPENDI X
Hoisted Load Taly
headache ball from police Photo ... 650 Ibs.
shackle & hook from OSHA field NOLES .......ccoeeeeeiiiice e, 30 Ibs.
50 feet of load line @ 2 1DS, Per fOOL........cccouverrerirrere e 100 Ibs.
bucket + cured concrete from consultant evaluation ...........ccccceeeevevecceceecreenee. 4330 Ibs.
[ TOTES (= N [0 = [N 5110 lbs.

Rated Capacities from Load Chart (75% of tipping)

Swing Radius Manufacturer's Rated Capacity
130 feet 3970 Ibs
135 feet 3620 Ibs

Note: The load chart does not list a capacity for a radius of 132 feet. Recommended practice for
safe hoigting dictates use of the capacity a the next greater swing radius,[3]
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