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Two Hispanic Guardrail Installers Die After Being Struck by a Guardrail -
North Carolina

SUMMARY

OnMarch 31, 2003, two Hispanic guardrail instalers
(thevictims), ages 33 and 20, died after being struck
by a section of heavy-duty guardrail that was
suspended from a chain attached to the post-pulling
jack of atruck-mounted post driver. A crew of six
menwereingalling guardrail a theincident site. One
of the men was seated in the rear operator station of
the truck-mounted post driver and was attempting to
back thetruck and movetheguardrail horizontaly when
the truck suddenly jerked and traveled backward.
Coworkers positioned in front of the truck saw the
truck jerk, then saw the guardrail hang up briefly ona
post, flip up into the air, and strike two coworkers (the
victims) whowere placing boltsinaprevioudy ingdled
guardrail section approximately 25 to 35 feet behind
thetruck. Thetruck cameto astopinthetrafficlane
on the opposite side of theroad. After stopping the
truck, the operator used his cell phone to call 911.
Emergency Medica Services (EMS) and police
personnel responded within minutes. EM S personnel Incident Ste

provided emergency care to the 20-year-old victim,

who was then transported by medical helicopter to aregional trauma center where he was pronounced
dead |ater that day. The 33-year- old victim was pronounced dead at the scene by the county coroner.

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, Ohio, Pennsylvania, South Carolina, Tennessee, and Virginia); by theWageand Hour Division, Department
of Labor; or when arequest for technical assi stanceisreceived 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.
The FACE 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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NIOSH investigators concluded that, to help prevent similar occurrences, employers should

ensure that equipment operators have been trained in the proper use of equipment
they are assigned to operate in accordance with manufacturers’ specifications and
recommendations

conduct a job safety analysis (JSA) to determine the appropriate equipment and
standard operating procedures that should be followed when moving heavy-duty
guardrail sections with mechanized equipment

develop, implement, and enforce a written comprehensive safety program which
includes training in hazard recognition and in the avoidance of unsafe conditions,
including, but not limited to, hazards associated with working in proximity of vehicles
and equipment

ensurethat workerswho are part of a multilingual workforce comprehend instruction
in safe work proceduresfor all tasks to which they are assigned

develop and enforce a policy that requires all employees working in highway
construction work zones to wear high-visibility apparel.

Additiondlly,

manufacturers should clearly identify how equipment is to be used, i.e. the truck-
mounted post driver isonly to beused for driving and pulling postsand isnot intended
for other uses, such as hoisting

manufacturersshould explorethe possibility of incorporating emergency stop switches
on therear control panel of truck-mounted post drivers.

Additiondly,

state departments of transportation should consider requiring that contract proposals
include a written comprehensive safety program that addresses safe operating
proceduresand worker training for all tasksto be performed under the contract, and
requires that high visibility apparel be worn by all workers on highway construction
jobs.

INTRODUCTION

OnMarch 31, 2003, two Hispanic guardrail instalers (the victims), ages 33 and 20, died after being struck
by a section of guardrail that was suspended from a chain attached to the post-pulling jack of atruck-
mounted post driver when thetruck suddenly jerked and traveled backwards. On April 7, 2003, officids
of the North Carolina Occupational Safety and Health Administration (NCOSHA) notified the National
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Ingtitute for Occupationa Safety and Hedlth (NIOSH), Division of Safety Research (DSR), of theincident.
Thevictims employer was contacted on April 7, 2003, and requested that DSR interviews be delayed,
but subsequently decided against company and employee interviews. On April 16, 2003, a DSR
occupational safety and health team investigated theincident. The DSR team reviewed the incident with
NCOSHA compliance officersassgned tothecase. Investigatorstraveled to the county sheriff’ s department
wherethey met with the detective assigned to the case. The detective accompanied investigatorsto the
incident sitewhereinvestigatorstook photographsand reviewed the sheriff’ s department casefindings.
Witness statements taken during the NCOSHA and sheriff’ sinvestigationswerereviewed. Thesheriff’'s
department used an interpreter from anearby university to help witnesses explain what they saw during the
incident. The State Transportation project manager providing oversight for the project wasinterviewed by
telephone, aswas the county coroner.

OnJune 10, 2003, aDSR occupationa safety and health speciaist and a safety engineer traveled to the
site where the equi pment used in the incident was manufactured. They interviewed the manufacturer’s
representative, and observed as he demonstrated the operation of atruck-mounted post driver similar to
the one used in theincident.

Theemployer wasafencing company that had been in operation for 40 years, normally employing 50 full
time employeesin three states. The company speciadized in selling and ingtaling fencing, and in highway
guardrail installation. The employer had been contracted by the State Department of Transportation to
ingtall guardrail and fencing along selected highwaysin North Carolina. A crew of Sx men, oneforeman
who a so operated the equipment and 5 Hispanic laborers, were assigned to ingtall guardrail on a4-lane
divided highway bridge over arailroad bed.

The 33-year-old victim had worked for the company for 5 months and had been a U.S. resident since
1990. The 20-year-old victim had worked for the company for three weeks and was aMexican Nationdl.
Both had emigrated from Mexico and spoke primarily Spanish. One of the other three Hispanic coworkers
who witnessed the incident spoke both Spanish and English, while the other two spoke primarily Spanish.
Theforeman had 29 years experience operating equipment. He had worked for thiscompany inthe past,
had taken other jobs, and returned to this company 9 months before the incident. He had operated the
truck-mounted post driver used the day of the incident for approximately nine months. He spoke only

English.

Theemployer had asafety program writtenin English. Thisprogram did not include standard operating
proceduresfor guardrail installation. The employer reported to NCOSHA investigatorsthat training was
provided on the job and was not documented, and that the company’s vice president discussed safety
each morning with the company’ sforemen. Each foreman wasto convey safety informationto their crews
beforegartingwork. NCOSHA investigators|earned through witnessinterviewsthat the bilingua coworker
had been used to communicate the foreman’ s safety information to other Spanish speaking coworkers.
Thiswasthe company’ sfirst workplacefatality.
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INVESTIGATION

The scene of theincident was a4-lane divided highway bridge over arailroad bed. The bridge had been
built in the late 1960s. The employer had been contracted by the State to install guardrails on severa
bridgesand to install wireropein median stripsaong asection of 4-lane divided highway. Thework had
been in progressfor 2 months and the crew wasingtalling aguardrail on the eastbound divided highway
bridgewhen theincident occurred. The NCDOT required the use of aspecific type of guardrail on older
highway bridges. Thistype of guardrail hasthree humps and two valleys and is made of ¥inch thick 10-
gaugegavanized meta (Photo 1). It was25incheswideand comesinlengthsup to 25 feet which weigh

PULL JACK

(SLEEVE) [l
| OVERLAP FOR
P THE
2’| GUARDRAILS

Photo 1. This photo illustrates the truck-mounted post driver used on the day of theincident.
An* X" markstheinstalled section of guardrail. The section of guardrail being lowered
wasto be slid onto the existing guardrail, likea sleeve. A“Y” marksthe pull jack of the
post driver. Photograph courtesy of the County Sheriff’ s Department.
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approximately 500 pounds. These guardrailswere being installed in front of the existing cement bridge
railing and are designed to redirect traffic back into thetravel lane uponimpact. According to the State
project manager, traffic control had been set up in accordance with the NCDOT requirements and the
Manua on Uniform Traffic Control Devices.! Both the emergency lane and thetravel lane next to the
work areawere closed to traffic.

Ontheday of theincident, the crew secured metal poststo the cement railing on the eastbound bridge and
installed two 25 foot sections of guardrail without incident. Because the guardrailsweretoo heavy to be
placed manualy, each guardrail was attached to the pull jack of the truck-mounted post driver by achain,
and then mechanically placed.

At thetime of theincident, the crew foreman was operating the truck-mounted post driver from therear
operator station (Photo 2). Thetruck hasthe capability of being re-positioned from either inside the cab
or from the rear operator station. The post driver/post-puller equipment is mounted on the truck and is
operated from the rear operator station. Two Hispanic coworkers had attached the guardrail to the pull
jack with achain and then moved to aposition near the front of thetruck. Another Hispanic coworker

Photo 2. Thisphotoillustratestherear operator seat and equipment controls. Thisequip-
ment is operated from a seated position. Photograph courtesy of the NCOSHA.
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was standing next to the rear of the truck and was hel ping position the guardrail that wasto bedid over a
previoudy ingtaled guardrail, likeadeeve (Photo 1). Two Hispanic workers (thevictims) were positioned
25 to 35 feet to the west and behind the truck placing boltsin previoudy installed guardrail. None of the
crew waswearing high-visihility clothing or high visibility heed gear.

The truck-mounted post driver was parked facing east on the right shoulder of the eastbound lanes,
paralld and approximately 7 feet from previoudy installed guardrail posts (Figure). The foreman was
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Figure. Adapted fromdrawing by County Sheriff’ s Department of i ncident scene
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lowering the guardrail into place when acoworker who was hel ping guide his movement of the guardrail
section asked him to move the truck back 6 to 8 inches so that he could get the guardrail into position to
dideit in place. According to the truck operator’s statement, given to county sheriff’s department
investigators, he reached up and pressed the reverse button on the rear control panel, the parking brake
lever was down (engaged), and he had hisfoot on the brake pedal. He reported he did not know what
happened next but the truck took off in reverse and he stopped it in the traffic lane before it reached the
guardrail onthe opposite sde of theroad. Theguardrail flippedintheair but hedid not seethe guardrail
hit the men because he wastrying to stop thetruck. Thetruck operator reported to NCOSHA invegtigators
that he had lowered the foot extension on the post driver to help stop thetruck’ sreverse movement.

The coworker who had been helping guide the truck operator reported that the truck brushed against him
asit moved backwards, but that he was not injured. Both coworkers standing near thefront of the truck
told sheriff’ sdepartment investigators that they heard the engine“rev” (speed up) and saw thetruck jerk
backwards. They saw theguardrail flip upintheair and strikethevictims. One of these coworkerstold
NCOSHA investigatorsthat he saw the guardrail hang up briefly on apost and then swing into thevictims.
Thedamaged post was|ocated approximately 17 feet from thelocation of thevictims (Photo 3). Theopen
hook that secured the chain around the guardrail unhooked and the guardrail and unbroken chain cameto
rest inthe closed travel lanejust afew feet beyond the location of the victims (Photo 4).

After the operator stopped the truck, he climbed off the rear operator’ s seat and entered the truck’ scab
where he used hiscdll phoneto cdl 911. Dueto the extent of the injuries sustained by thevictims, nofirst
aid was rendered by coworkers. They dragged the guardrail from the closed travel lane to the closed
emergency lane. EMS and
police responded within
minutes. EMS personnel
provided emergency caretothe
20-year-old victim who was
then transported by medical
helicopter to aregiond trauma
center where he was
pronounced deed later that day .
The 33-year-old victim was
pronounced dead at the scene
by the county coroner.

Equipment | nformation
Company records obtained by
NCOSHA indicated that an
annual inspection had been
performed on the truck on

October 1, 2002, at whichtime  photo 3. This photo illustrates the damaged post located 17 feet
no repairs were needed. gaqt of victims.
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Maintenance was performed routinely every 3,000 to 5,000 miles and was documented. Thetruck was
not due for maintenance at thetime of theincident.

NIOSH investigators met with arepresentative of the company that manufactured the truck-mounted post
driver on June 10, 2003. Thetruck-mounted post driver, termed a“pounder” by thosein theindustry, was

LOCATION OF i

VICTIMS

Photo 4. Thisphoto illustratesthe location of the victims and the guardrail following the
incident. Thetruck had been driven back to theright shoulder and parked following the
incident. Photograph courtesy of the County Sheriff’ s Department.
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an aftermarket add-on which was mounted on aheavy duty diesel truck with an automeatic transmission.
Both truck and the post driver were purchased new in 2001. End users wanting thistype of equipment
routinely purchase atruck and then send the truck to the manufacturer of the post driver who theningtalls
the post driver onto thetruck chassis. The post driver isdesigned to both drive postsinto and pull posts
from theground. The post driver includesacontrol station at the rear of the truck from which the sested
operator can operate the post driver. The operator can also remotely position the truck from the rear
control station. The post driver can be combined with both manual and automatic transmission vehicles.
Controlsto remotely operate thetruck aredightly different for each transmisson type. (For example, the
first lever from theleft on the automatic transmission valve bank remotely steersthetruck whilethefirst
lever on the standard transmission valve bank is used to move and stop the truck). The manufacturer and
NIOSH investigators noted that the transmisson operator’ smanua supplied with thetruck containswarnings
that the automatic transmission must not be shifted from neutra to drive or reverse when thethrottleis open
because of the possibility of sudden movement of thevehicle.

According to NCOSHA investigators,
the employer had taken the truck to a
service center following theincident. A Lighi N | -
diagnostic check on thetruck’ sengine — : PULL JACK WAS BENT

was performed and the service center . o [ . ﬁTTF;E Tagtp OtFLV'AS;
R el . 1 i op of mast not shown

found no malfunction. Because
coworkerswho witnessed the incident
reported hearing the enginerev (speed
up) just before it jerked backwards, ey IR - -
NCOSHA and the county sheriff's § # | : 45| PULLJACK'S 1§
department investigators hypothesize §ff = ~ ggerplAgﬁ V.
that the operator may have pressed on

the gas peda as he placed the vehicle
inreverse, speeding up the engine and
causing thetruck to jerk backward.

NIOSH investigators and the
manufacturer’ srepresentativereviewed
photographsof thetruck-mounted post
driver taken by the Sheriff’ soffice after
theincident and noted that photographs
indicate that the pull jack on the post
driver wasdamaged (Photo 5), corners
were sheared off guardrail posts, and
the guardrail that was being lowered
suffered damageto one end and at the
center where the chain had been
secured. NIOSH investigatorsand the
manufacturer’ s representative believe

which was bent during theincident. It also illustrates how
the chain wasattached. Photograph courtesy of the County
Sheriff’ sDepartment.
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that evidence and witness statements suggest that the operator pushed the gas peda instead of the brake
by mistake, causing the engine to speed up and the truck to jerk backward. The section of suspended
guardrail hung up briefly on apost and then didodged. The energy rel eased when the guardrail disodged
damaged guardrail postsinits path and caused the suspended guardrail to strikethe victimswith consderable
force.

CAUSE OF DEATH

Thedesth certificate stated that the cause of death for the 33-year-old victim was head traumawith basilar
scull fracture and transection of the brain stem. The death certificate Stated that the cause of death for the
20-year-old victim wasblunt traumahead injury.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that equipment operators have been trained in
the proper use of equipment they are assigned to operate in accordance with manufacturers
specifications and recommendations.

Discussion: Employers should train equipment operatorsin the proper use of equipment and ensure that
the equipment manufacturers safety recommendations areincorporated into thetraining. Once completed,
the content of the training program and the names of those compl eting the training should be documented
and retained with other company safety records.  The operator’ smanua for thetransmission used on the
truck and the operator’s manual for the post driver were not kept on the equipment. The owner had a
copy of eech a the company’ soffice. Becausethese manudscontain listsof manufacturer recommendations
for safe operation of thetruck and post driver, they should be kept on the equipment at all times. Operator
training could have been used to reinforce that the post driver should be used only for pounding and pulling
posts, and not for lifting materials such as guardrails, afunction for which the post driver was not designed
Thetruck used during the incident was anewer model and had an automatic push button transmission,
older models had manud transmissions. The placement of control levers on the transmission vave bank
for each isunique. Training workers using the operator’s manual for the specific piece of equipment
assigned, hel psworkersidentify safety recommendations and features unique to the machinein use.

OSHA has devel oped astandard for performance based training for powered industrial truck operators.
Employersare encouraged to usethisstandard asamodel for operator training for other types of equipment,
such astruck-mounted post drivers, which are not covered by the standard. The requirements applicable
to powered industria truck operator training are located in 29 CFR 1910.178(1).2

Recommendation# 2: Employers should conduct a job safety analysis (JSA) to determine the
appropriate equipment and standard operating proceduresthat should be followed when moving
heavy-duty guardrail sectionswith mechanized equipment.

Discussion: A job safety andysis(JSA) providesasystematic method for determining the stepsthat should
be taken to perform ajob safely.® The proper equipment for lifting the guardrails and methods used for
lifting theload and positioning of workers during thelift can be analyzed during ajob safety analysisand
safety procedures developed for safe material handling. The JSA would be used to consider and then
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select the gppropriate equipment and methods for lifting and positioning heavy duty guardrails. Inthis
instance, using an appropriately designed moveable hydraulic jack or atruck-mounted crane designed and
rigged for thistype of task may have been identified asthe equipment best suited for lifting and positioning
theguardrail. After the JSA hasbeen completed, standard operating procedures (SOPs) should be devel oped
and written and all workers should betrained to follow the SOPs.

Recommendation #3: Employersshould devel op, implement, and enforce awritten comprehensive
safety program which includes training in hazard recognition and in the avoidance of unsafe
conditions, including, but not limited to, hazards associated with working in proximity of
vehicles and equipment.

Discusson: OSHA regulationsrequire employersto train workersto recognize and avoid unsafe conditions
that may be present in their work environments and to provide training in regulations applicable to their
work (e.g. 29 CFR 1926.21(b)(2)).# Training should beavita part of acompany’ s safety program and
should address, a a minimum, al known and anticipated hazards. In thisincident, workers may have
failed to recognize the hazards present while working in a highway work zone, working in proximity to
moving equipment, and working where guardrailswere being mechanicaly positioned. Training should be
provided that hel psworkersrecognize hazardsin their environment and trainsthemin the sandard operating
procedures.

Additiona information regarding highway work zone safety measures can befound inaNIOSH publication
“Building Safer Highway Work Zones: Measuresto Prevent Worker Injuriesfrom Vehidesand Equipment”
which is available by calling 1-800-356-4674.°

Recommendation #4: Employers should ensure that workers who are part of a multilingual
workforce comprehend instruction in safework proceduresfor all tasksto which they areassigned.

Discusson: Companiesthat employ workerswho do not understand English should identify thelanguages
spoken by their employees, and design, implement, and enforce a multi-language saf ety program. The
safety program should be developed at the literacy level that corresponds with the literacy level of the
company’ sworkforce. Companies may need to consider providing specid safety training to workerswith
low literacy to meet their safety respongbilities. The program, in addition to being multi-language, should
include acompetent interpreter to explain worker rightsto protection in theworkplace, safework practices
workers are expected to adhereto, specific safety protection for dl tasks performed, waysto identify and
avoid hazards, and who should be contacted when safety and health issuesarise.

Recommendation #5: Employersshould develop a policy that requiresall employeesworkingin
highway work zones to wear high-visibility apparel.

Discussion: High vigbility apparel was not worn by workersin thisincident and it was not identified by
investigators as a contributing factor. However, asageneral safety policy, employersshould requireall
employeesworking in highway work zonesto wear company-supplied high vigihility gppard. Highvishility
gpparel isdefined by ANSI/ISEA as*personal protective safety clothing intended to provide conspicuity
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during both daytime and nighttime useage.® High visibility apparel alowsworkersto be seen moreeasily
and isrecommended for workers on foot in highway work zonesto help prevent worker injuries.®

Recommendation #6: Manufacturers should clearly identify how equipment isto be used, i.e.
thetruck-mounted post driver isonly to be used for driving and pulling postsand isnot intended
for other uses, such as hoisting.

Discusson: Manufacturers should consider writing the operator’ smanuasto makeit clear to the operators
what the equipment can and cannot be safely used for. For example, the manufacturer should Sate that the
truck-mounted post driver isnot to beused asahoist. Labeling the machine with information regarding its
appropriate uses may aso be helpful.

Recommendation #7: Manufacturersshould explorethe possibility of incorporating emergency
stop switches on the rear control panel of the truck-mounted post driver.

Discussion: The manufacturer of the equipment used in this incident is researching the possibility of
incorporating an emergency stop “kill switch” on therear control panel of the truck-mounted post driver.
According to the equipment manufacturer’ srepresentative, operators may believe that smply turning the
ignition key off from the rear operator station will immediately stop the truck, but thisis not how the
equipment functions. When the ignition key is turned off, the vehicle will come to a stop when it hits
something or rollsto astop when it loses momentum and reacheslevel ground.

Additionally, state departments of transportation should consider requiring that contract
proposals include a written comprehensive safety program that addresses safe operating
procedures and worker training for all tasks to be performed under the contract, and requires
that high visibility apparel be worn by all workers on highway construction jobs.

Discussion: To help foster safe work environments for contracted employees, state departments of
trangportation can leve theplaying fieldamong all potentid contractorsby requiring awritten safety program
inbid specifications. Unlesssafety is part of the bid specifications, contractors may risk losing jobswhen
they bid higher to account for costs of training, maintenance, and other safety elements. Inbid specifications,
agencies can gipulate that al workers on foot be equipped with high-visbility apparel. Additiondly,
contracting agencies can pre-qualify al contractors and subcontractors to ensure that they have good
safety records and can periodically re-evaluate the pre-qualified list of contractors.®
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