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Hispanic Construction Laborer Dies After Portable Silo Collapse - North
Carolina

SUMMARY

A 45-year-old maeHispanic congtruction
laborer (thevictim) died after aretractable
leg on a portable silo collapsed, causing
the silo to fall over and crush him. The i ; : ¥
silo contained aggregates to mix stucco, [l S AR ST (1
which other crew memberswereapplying s :
to chimneys on the roof of newly
constructed condominium units. The
victimwasoperating theslo, dumpingthe
aggregatesthrough the silo’schuteinto a
cement mixer to prepare the stucco that
was to be applied. A coworker used a
forklift to raisethe silo off thevictim and
other workerspulled thevictimcdear. The
victim had afaint pulse. Theemergency
medical services responded and
transported the victim to the hospital
where hewas pronounced dead. NIOSH
investigators concluded that, to help
prevent similar incidents, employers
should

Y i

remaining standing silo ontheright, and the scrap lumber
used for foot padsfor thesilolegs.

e ensurethat equipment is set up according to manufacturers’ recommendations and
specifications

Fatality Assessment and Control Evaluation (FACE) Program

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR), performs
Fatality Assessment and Control Evaluation (FA CE) investigationswhen notified by participating states (North
Carolina, Pennsylvania, South Carolina, Tennessee, and Virginia); by the Wageand Hour Division, Department of
L abor; or when arequest for technical assistanceisreceived from NIOSH-funded state-level FACE programsin
Alaska, California, lowa, Kentucky, Massachusetts, Michigan, Minnesota, Nebraska, New Jersey, New Y ork,
Oklahoma, Oregon, Washington, West Virginia, and Wisconsin. Thegoal of FACEisto prevent fatal work injuries
by studying thework environment, theworker, thetask theworker wasperforming, thetool stheworker wasusing,
theenergy exchangeresultinginfata injury, and therole of management in controlling how thesefactorsinteract.
FACE investigatorsevaluateinformation from multiple sourcesthat may include: interviewsof employers, workers,
and other investigators; examination and measurement of thefatality site, and related equipment; and review of
recordssuch asOSHA, police, medical examiner reports, and employer saf ety proceduresand training records.
TheFACE program does not seek to determinefault or place blame on companiesor individual workers. Findings
aresummarizedin narrativereportsthat i ncluderecommendationsfor preventing similar eventsinthefuture. For
further information visit the FACE websiteat www.cdc.gov/niosh/facelfaceweb.html or cal toll free 1-800-35-NIOSH.
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* inspect equipment on a daily basis before the start of work and immediately repair
any damaged components

e develop, implement, and enforce a comprehensive written safety program for all
workers which includes training in the recognition of hazards that might be
encountered during the performance of their duties and the avoidance of unsafe
conditions

INTRODUCTION

OnAugust 22, 2002, a45-year-old mae Hispanic construction laborer (thevictim) died after aretractable
leg on a portable slo collapsed, causing the silo to fall over and crush him. On August 29, 2002, the
Nationd Ingtitute for Occupationd Safety and Hedlth (NIOSH), Division of Safety Research (DSR), was
notified of theincident by officiasof the North Carolina Occupationa Safety and Health Administration
(NCOSHA). On September 17-20, 2002, aDSR safety and health manager conducted an investigation
of the incident. The incident was discussed with employer representatives, the site superintendent,
representatives of the silo manufacturer, an accident reconstructionist for the silo manufacturer, thelead
police detective, and the NCOSHA compliance officer assigned to the case. Police and NCOSHA
photographstakenimmediatdy following theincident werereviewed and the silo, doubleleg pin and cotter
pinswere photographed.

The employer was a masonry contractor that employed 20 Hispanic workers, 9 of whom were at the
incident site. None of the workers at the site could speak or understand English. The company owner
could spesk broken English. An Hispanic NCOSHA compliance officer trand ated witness sSatementsinto
English. It could not be determined how long the company had been in operation. Therewas no evidence
that the company had any type of safety and health program. The company owner said he had instructed
hisemployeesin theuse of fal protection; however, thistraining was not documented. Whenthe portable
slowasddivered to the Site, amanufacturer representative conducted training in the operation of thesilo.
The company owner trandated the training for the workers, who were then i ssued operation manualsfor
the silo that were written in Spanish and English. Thetraining covered the proper transport, setup, and
operation of the portablesilo. Thistraining was conducted severa weeks before the victim washired by
the employer. Thevictim, who had worked for the employer for 2 weeks, had received notraining. This
wasthe employer’ sfirst fataity. Theliteracy level of the workers could not be determined.

INVESTIGATION

The employer had been subcontracted by a subcontractor to apply stucco to the chimneys on 13 new
three-story condominium units. To assist in the mixing of the aggregates, the employer had rented two
portable silosand mechanical mixers. The mixers had been delivered to the site and set up severd weeks
before theincident.

Thesloswereequipped with four telescoping legs. Thesloswerelifted from theddivery flatbedsusinga
forklift. Two fork tubes, 26 inches apart, were located at the bottom of the silo. Theforklift forkswere
inserted into the tubes and the silos were lifted and transported to the desired location. The process of
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setting up the sllos consisted of lifting them dightly and pulling two-pronged hitch pins (Photo 1) from the
legsand receiver tubes. Thesiloswerethen raised higher until thetelescopic legswereat full adjustment.
The hitch pinswere then reinserted through the receiver tubes and silo legs, securing them from collapse.
The siloswere then lowered to the ground onto pieces of scrap lumber of variouslengths and widthswhich
wereused aspadsfor thelegs. Sincethesilosweredelivered, they had been moved and set up with the
legs extended two additiona times.

Photo 1. Thisphoto illustrates the two-pronged hitch pin used to hold the silo legsin place.

Ontheday of theincident, the silloswere positioned between condominium units 12 and 13. Thevictim
was operating the silo dispensing aggregates into the mixer and preparing the stucco. A coworker was
using aforklift to raisethe mixtureto theroof of unit 12, and two coworkerswere applying the mixtureto
the chimneys on unit 12.
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Asthe coworkerson theforklift and
roof were performing their duties, they
heard aloud crash. Asthey looked
in the direction of the silos, dl they
could see was alarge cloud of dust
caused by the aggregates when the
slo collapsed. Asthe dust cleared,
they saw that the victim was pinned
underneath the silo. Thecoworkers
came down from the roof, and they
and theforklift operator went to assist
thevictim. They decided to usethe
forklifttolift thesloand freethevictim.

As the silo was lifted, the two
coworkerspulledthevictimclear. As
thevictim was being pulled free, the
superintendent for the general
contractor arrived at the scene and
cdled 911. Hethenwent tothevictim
and found thevictim not breathing but
had a faint pulse. He initiated
cardiopulmonary resuscitation (CPR)
while the forklift operator went to unit 2 to get the victim’semployer. EMS personnel transported the
victim to the hospital where he was pronounced dead.
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Photo 2. Thisphoto illustratesthe sprung cotter key on the
left and a properly functioning cotter key ontheright.

Investigation at the scene reveal ed that scrap lumber was used asfoot padsfor thesilo legs. Examination
of the hitch pin from the coll gpsed leg showed that the cotter key holding it in place was sprung and would
fal out if turned upside down or if vibration occurred (Photo 2). Thelead police detective said that when
hearrived at the scene, the hitch pin waslying on the ground next to the collapsed leg.

Evidence suggeststhat the scrap lumber leg pads may have shifted, causing thesiloto start to roll to the
side. Asthepressurewasrelieved ontheleg that collapsed, the hitch pin fell from the telescopic leg and
receiver tube. Thisallowed thelegtofully collgpse andthesilotofal to theground.

CAUSE OF DEATH
The death certificatelisted the cause of death as crushing injuriesto the chest.

RECOMMENDATIONS/DISCUSSION
Recommendation #1. Employers should ensure that equipment is set up according to
manufacturers’ recommendationsand specifications.

Discussion: Thesilo manufacturer’ s safety manual recommended that the silo legs be placed on either 8-
inch-wide by 12-foot-long by 4-inch-thick concrete footers with a minimum compressive strength of
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3,500 pounds per square inch or three ¥+inch-thick, 2-foot-square pieces of treated laminated plywood
held together by screws. Thiswould ensurethe stability of thesilo. The scrap lumber used asfoot padsfor
thelegswas not secured in any way and may have shifted, causing the silo to begintoroll to theside.

Recommendation #2: Employers should inspect equipment on a daily basis before the start of
work and immediately repair any damaged components.

Discusson: Thesprung cotter key holding the hitch pininthesiloleg fell out of the hitch pinleg ether before
or asthesilo beganto roll sideways, dlowing thesilo leg to collgpse and the silotofall. Discussonswith
the manufacturer representative led to the conclusion that it was highly unlikely that the hitch pin vibrated
free from the silo leg during normal operation because of the silo weight (approximately 2 tons when
empty). Inspection of the equipment before the start of or during work may have identified the sprung
cotter key. Had the cotter key been replaced, it may have prevented the total collapse of thesilo.

Recommendation #3: Employersshould develop, implement, and enforcea comprehensivewritten
safety program for all workerswhich includestraining in the recognition of hazards that might
be encountered during the performance of their duties and the avoidance of unsafe conditions.

Discusson: A comprehensve safety program should be devel oped thet includestraining in hazard recognition
and the avoidance of unsafe conditions. Employers should not alow workersto perform any work until
appropriate safety training has been provided for the tasks assigned. In thisincident, the victim had not
been provided with safety training.

OSHA regulationsrequire employersto train workersto recognize and avoid unsafe conditionsthat may
be present in their work environment and to provide training on the regulations applicable to their work
(e.g., 29 CFR 1926).! Employersareto assurethat each employee has been trained, as necessary, by a
“competent person.” If apotential language barrier exists, the employees should receivethetrainingin
their primary language. Any training materials used should match theliteracy level of theemployeesbeing
trained.
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Office of the Federal Register, Washington, D.C.
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