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Flagger Struck From Behind and Killed by a Truck Intruding Into a
Highway Construction Work Zone - Wisconsin

SUMMARY

On October 18, 1999, a 33-year-old femae highway construction laborer (the victim), was struck and
killed by a truck while flagging traffic. The victim was struck from behind by a 10-ton sraight-sde
produce truck. Prior to the incident, the victim (Flagger 1) was on the south side of the highway facing
west with her flag, preparing to stop al eastbound traffic on the highway. Another flagger (Hagger 2) was
on the north side of the highway,
approximately 50 feet east of the
victim, and was stopping westbound
traffic. Flagger 2 signaled the
westbound producetruck to stop and
the truck had almost come to a
complete stop when a westbound
tractor trailer approached at
gpproximately 55 miles per hour and
gruck the produce truck in the right
rear. The produce truck was struck
with such force that it was
momentarily arborne and the driver
could not control his vehicle; the
produce truck was propelled across
the eastbound lane directly into the Incident Scene

path of thevictim, who wasdlill facing

west with her back to the oncoming truck. Flagger 2, onthe north side of theroad, was ableto jump clear
of the impacting trucks. He was unable to see or warn the victim.  Fire rescue personne arrived within
minutes, followed by the arrival of an aeromedica helicopter.  The victim was pronounced dead & the
scene. The driver of the tractor trailer was aso injured and transported by helicopter to a trauma center.
The driver of the produce truck was uninjured. Investigators concluded that, to help prevent smilar
occurrences, employers’highway construction contractors 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 (Alaska,
California, lowa, Kentucky, Massachusetts, Minnesota, Missouri, Nebraska, New Jersey, Ohio, Oklahoma, Texas,
Washington, West Virginia, and Wisconsin) or the Wage and Hour Division, Department of Labor. Thegoal of these
evaluationsisto prevent fatal work injuriesin the future by studying the working environment, the worker, the task
theworker was performing, thetool stheworker was using, the energy exchangeresulting infatal injury, and therole
of management in controlling how these factors interact.
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» consider theuseof additional warning signsand traffic control devicesto supplement
theminimum signsrecommended by the Manual on Uniform Traffic Control Devices
(MUTCD)*

* provide and require use of hand-held or other portable radio communications
equipment by flaggers at all times

Additionaly, NIOSH recommends that:

» state highway authorities should consider the use of law enforcement officers in
cruisers at each end of large highway construction work zones and the use of radar
surveillance for traffic speed control

» state highway authorities reduce speed limits in construction work zones on high-
traffic-density highways to a maximum of 45 mph

INTRODUCTION

On October 18, 1999, a 33-year-old female laborer who was working for a construction contractor a a
highway construction haul crossing was struck from behind by atruck and killed. On November 1, 1999,
officids of the Wisconsin Divison of Public Hedth natified the Divison of Safety Research (DSR) of the
fatality. On November 9, 1999, two DSR Occupational Safety and Hedlth Specidists accompanied by
two staff members of the Wisconsin Divison of Public Hedth went to the incident Site to conduct an
investigation. Theincident wasreviewed withthe OSHA Compliance Officer who had madeapreiminary
investigation. Additiondly, apost incident videotape of theincident scene, aswel asanumber of photographs
of the site taken by the OSHA Compliance Officer, were reviewed. A review of the incident was dso
conducted with the construction contractor’ s safety manager and with the project engineer contracted by
the state with oversight responghbility for the project. The incident was dso reviewed with the County
Sheriff’s Department, and copies of the investigating officer’s reports as well as additiona photographs
were reviewed.

The congtruction contractor was well established in the state, with 50 years of highway construction
experience. The company employs approximately 280 employees. Therewere 11 employeesworking a
the work dte on the date of the incident. The contracting company has a safety officer and a labor/
management safety committee. Monthly safety meetings are held. The company has written safe-work
procedures for each task. Employees are provided with on-the-job training; this training specificaly
addresses hazards associated with the dangers and potentia for injuries related to highway-construction
work and traffic management flagging operations. Training records are maintained by the company. There
is no forma measurement of training effectiveness. The victim had 6 years experience with the company
and had over 6 months experience as aflagger. She was working as a congtruction laborer; however, on
the day of the incident she was given the assgnment to flag traffic. She was working a norma day shift
when the incident occurred. The state does not have a mandatory flagger-certification program.
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INVESTIGATION

The incident occurred on a two-lane state highway that runs east and west, connecting two interstate
highways. The State Highway Department had contracted with the construction contractor to expand the
highway tofour lanes. Theroad isahigh-traffic-dengity highway and traffic isespecialy intense during rush
hours. Thereisahigh volumeof commercid truck traffic on theroad, in part becauseit isaconnecting link
between the two interstate highways. As part of the contract agreement, the construction contractor was
not to impede traffic flow on the highway by reducing posted speed limits.

Thetotd length of the highway congtruction zonewas about 8 miles. Signs marking the highway congruction
zones were a the beginning and end of the zone. A “Be Prepared to Stop” warning sign was placed 900
feet east of the crossing and a Flagger symbol warning sign was posted 294 feet east of the incident Ste,
warning oncoming motorigts of the highway work zone ahead, and that flag operations were in effect
(Figure1). Photo 1 showsthe actua signs as seen by the motorists as they approached the crossing from
the east heading westward. There were also smilar signs posted to the west for east-bound traffic. The
sgnsmarking the highway work zone and flagging operation met the sandards and guidelinesrecommended
in Part VI of the Manua on Uniform Traffic Control Devices(MUTCD).! The posted state speed limit on
the section of highway where the incident occurred is 55 miles per hour.

It was mid-day and the weather was clear and road conditions were dry. The victim (Flaggerl) was
working &t the south side of a clay-topped road-crossing used by earth moversto movefill from one side
of the highway to the other. The road-crossng was covered daily with aclay pad which was built up to
goproximately 6 to 9 inchesin height. The pad was used on the highway surface to protect the surface
from damage that could be caused when the earth movers crossed the highway from the north and south.
It was removed &t the close of businesseach day. Theincident occurred on the fourth day of construction
activity a this specific Ste.

Thevictimwasfacing west, preparing to stop eastbound traffic. Another flagger (Flagger 2) was positioned
on the north sde of the highway directing the westbound traffic to sop. The visibility was good and the
crossing could easily be seen by vehicular traffic approaching from both east and west. Flagger personne
werewearing reflective vests and hard hats. They were using flag/stop/d ow signs and were communicating
verbaly and by visud signds. Therewasabarrier (typell, 36 inches high by 2 feet wide, having 2 orange
and white gtriped boards mounted horizontally on a saw horse type stand) located at the victim'’ s location
(Figure 2).

On the day of the incident the flaggers had been stopping traffic as necessary to alow the earth moversto
usethe crossing, starting at approximately 8:00 am. At gpproximately 2:15 p.m., astraight-side produce
truck (Photo 2) was moving westbound, dowing to astop asdirected by Flagger 2. Thevictim wasfacing
west, away from this traffic, preparing to stiop eastbound traffic. A westbound vehicle, a tractor trailer
(Photo 3), was agpproaching the crossing a an estimated 55 miles per hour (Figure 3).

The tractor trailer, weighing gpproximately 22 tons, struck the produce truck, weighing approximately 10
tons, in theright rear. Flagger 2 was jumping clear and could not see or warn Hagger 1 (Figure 4).
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The produce truck was struck with greet force and it was propelled over the clay pad at the crossing; the
produce truck momentarily became airborne and out of control, moving southwest across the eastbound
lane of the highway (Figure5). Thisvehicle hit the victim in the back, dragging her approximately 30 feet
in awesterly direction dong the south side of the highway.

The victim received massve internd trauma and externd injuries and was pronounced dead at the scene.
The deceased victim was trangported to a nearby medica center by emergency response personnd. The
driver of the tractor trailer was serioudy injured. It took rescue personnel 2 hours to remove the tractor
trailer driver from the cab of histruck. He was then transported to a medica center by an aeromedical
evacudtion helicopter. The driver of the produce truck was not injured.

The impact with the tractor trailer moved the produce truck approximately 202 feet across the highway
where it cameto rest in afidd in awestward direction pardld to the highway. The tractor trailer moved
gpproximately 100 feet after impact and cameto rest in awestward position in aditch aong the north sde
of the highway (Figure 6).

CAUSE OF DEATH
The Medica Examiner’s report stated the cause of degth to be exsanguination due to massve interna
trauma and externa violence.

RECOMMENDATIONSDISCUSSION

Recommendation #1: Employers/highway construction contractors should consider the use of
additional warning signs and traffic control devices to supplement the minimum signs
recommended by the Manual on Uniform Traffic Control Devices (MUTCD).*

Discusson: The MUTCD setsforth the basic principles that govern the design and usage of traffic control
ggns and devices. The Sgns in use throughout the highway congruction work zone met the minimum
standards and guidelines recommended in the MUTCD for a two-lane work zone with a haul crossing.

In a police interview in the hospitd, the tractor trailer driver stated he was aware he was in a highway
congtruction work zone, that he saw the produce truck stopped ahead of him, and that he also saw the
flagger (Flagger 2) moving toward therear of the stopped truck. He stated that he did not know the speed
he was traveling a the time of the incident, but that he was moving with the flow of traffic. The use of
supplemental Sgns and warning devices such as rumble grips may have given the trector trailer driver
advanced warning and he may have been able to use better judgement to dow his vehicle and avoid the
impact with the produce truck.

The use of supplementd or large eectrified Sgns and warning lights may increase awareness and vigilance
as motorists approach a crossng where flaggers are actively stopping traffic. There was no congtruction
activity during the DSR Investigator’s pogt-incident visit to the crossing ste. However, there was some
congtruction activity on another road near theincident gte. 1t wasnoted that large € ectrified warning sgns
were deployed as an added precaution at this Ste. Rumble strips may also dert motorists of hazards
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ahead. AsoutlinedintheMUTCD, rumble strips provide avibratory and an audible warning that augment
visud stimuli. Thefirst rumble strip should be placed before the other advanced warning signsand devices.
Rumble strips may be fixed permanent or portable devices. Supplemental signs showing distancesin feet
to the work zone ahead, distances in feet to the flagger’ s position, and atruck crossng Sgn may adin
keeping motorists aware of the potential hazards and of the need to stop if necessary. The clay pad at the
crossing should have been seen asabump hazard, especidly for traffic moving at the posted speed limit of
55 mph. The addition of abump sign, properly placed, may have acted as an added warning for motorists
to dow down (Figure 7).

Recommendation #2: Employers/highway construction contractors provide and require use of
hand-held or other portable radio communications equipment by flaggers at all times.

Discusson: The use of hand-held radios is common in flagging operations and often is mandated by the
distance between flagger pogtions. Additiondly, there is other radio communication equipment on the
market, such as the radios used by law enforcement departments. This equipment can be mounted over
the shoulders dlowing the individua to communicate while kegping his or her hands free for other actions.
Ontheday of theincident theflaggerswerein close proximity to one another, gpproximately 50 feet gpart.
They were usng visud and verba sgnasto one another. Due to noise from vehicle traffic and the earth
movers, it is doubtful that effective verbad communication was maintained between the flaggers. It may
have been possiblefor Flagger 2 to warn the victim of the gpproaching tractor trailer, had the flaggersbeen
in radio contact with each other.

Recommendation #3: State and county authorities consider the use of law enforcement officers
in cruisersat each end of large highway construction work zonesand the use of radar surveillance
for traffic speed control.

Discusson: It isa common practice in many dates, counties, and municipaities to have increased law
enforcement vishility and radar speed-control survelllance at both ends of large highway- congruction-
work zones. The presence of law enforcement and use of radar surveillance during active construction
work periods would help to maintain traffic speeds at or below the posted speed limit.

Recommendation #4. State Highway Authorities consider speed limits in construction work
zones on high-traffic-density highways to a maximum of 45 mph.

Discussion: Highway-construction-work zones are high-hazard areas. Many states have adopted policies
for reducing posted speed limits in highway-congruction-work-zones. Under normal circumstances the
MUTCD recommends that reduced speed zoning should be avoided as much as practical. However, in
highly vulnerable Stuations that threaten the highway construction worker such asflagging operationson a
two-lane high-traffic-density road, incremental speed zonereductionsmay bewarranted. A reduced speed
of 45 mph till keeps traffic-flow moving; however, reducing the speed limits increases the reaction times
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for both motorists and construction workers. Many highway-construction-work zones have even lower
gpeed limits in place based on the hazards that are present for both the motorists and the site workers.

It should aso be noted that in addition to posting Speed reductions, many sates, including Wisconsin, have
legidated that traffic fines be doubled for speed violations in highway-construction-work zones. States
have taken this added measure in the hope that motorists will heed posted highway-construction-work
zone warning Sgns, traffic-control devices, and the safety of congruction workersin the zone.

REFERENCES

1. Manua on Uniform Traffic Control Devices(MUTCD), 1988 Edition, Revision 3, September 3, 1993,
Revision No. 4, issued January 4, 1995 and ErrataNo. 1, issued April 11,1995, (15M-11-96), Part V1.
Standards and Guidesfor Traffic Controlsfor Street and Highway Congtruction, Maintenance, Utility, and
Incident Management Operations, U.S. Department of Transportation Federal Highway Administretion,
printed by American Traffic Safety Services Association, Fredericksburg, VA.
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Figurel. Part VI of the (MUTCD) Standards and Guidelines for a
Two-Lane Highway With a Haul-Crossing, Using Flagging as the
Method for Temporary Traffic Control
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Figure 2. Typell Baricade Mounted on a Sawhorse Sand
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Figure 3. Pre-Event
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Flagger 1, the victim, is facing east-
bound traffic. She had her back to the
oncoming westbound traffic.

Figure4. Event 1
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The force of the semi-trailer truck
impacting the right rear of the lightly
loaded produce truck propelled the
produce truck out of control at great
S speed in a south west trajectory into the
path of Flagger 1, the victim.

% Flagger's sign
J | —
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e

Flagger 1, the victim, was still
facing eastbound traffic with
her back to the oncoming
truck.

Figure5. Event 2
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w The produce truck crossed the highway
striking flagger 1, the victim from behind,
moving the victim and running over her.
Her body came to rest in a grassy ditch on
the south edge of the Highway.

The produce truck came to rest facing
west approximately 220 feet from initial
impact with the semi-truck.

Figure 6. Post-Event
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Use of supplemental signs and warning devices may have given motorists
additional information regarding the crossing and flag operations ahead.

Figure 7. Supplemental Sgns and Warning Devices
Recommended in the MUTCD

Page 13



m Fatality Assessment and Control Evaluation Program
IOSH Investigative Report #2000-02

"Be prepared to stop” sign approximately 900 E
feet from the crossing

The highway warning signs as they were
actually set up at the site, heading westbound
toward the crossing.

Photo 1. Highway Warning Sgns as They Were Actually Set Up
at the Ste, Heading Westbound Toward the Crossing
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Photo 2. Sraight Sde Produce Truck Partially Loaded, Approximately 10 Tons
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Photo 3. Semi-Tractor Trailer Truck Loaded, Approximately 22 Tons
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