INNOVATION

Presence lighting and digital speed signs
help protect roadway workers

N

early one-third of work zone
crashes involved speeding and
roughly four out of 10 occurred on
interstate highways, according to
the latest national statistics.
Those numbers demonstrate
the importance of finding ways
to decrease the risks for roadway
workers whose lives are at stake
as they work to repair the nation’s
roadways and install lifesaving
devices, often at night. With many
of the projects taking place on
interstate highways where speed
is already a risk factor, recent
studies have looked at ways
to improve safety and heighten drivers’ awareness as they
approach a work zone filled with
people and equipment.
Two studies suggest that the
presence of lighting and a digital
speed limit sign can improve
safety by increasing drivers’
awareness of the work zone and
reducing vehicle speed.
Purdue University and
the Indiana Department of
Transportation (InDOT) collaborated on a recent study,
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“Evaluation of the Impact
of Presence Lighting and
Digital Speed Limit Trailers on
Interstate Speeds in Indiana
Work Zones,” published
this spring in the Journal of
Transportation Technologies.
The study, conducted by Rahul
Suryakant Sakhare, Jairaj C. Desai,
Jijo K. Mathew, John D. McGregor
and Darcy M. Bullock, looked specifically at nighttime work zone
settings. The authors used lighting
plus digital speed limit trailers,
both of which are readily available
from commercial suppliers. The
research was conducted along a
1.5-mile section of Interstate 65 in
Indiana over a three-day period in
September 2020.
Lighting units were placed
about a mile prior to the beginning of the work zone and spaced
at 0.1-mile intervals leading up to
the taper.
The purpose of the lighting
units was to increase road users’
awareness of the work zone they
were approaching. Those units
were in addition to any roadway

lighting already present and the
lighting needed to perform work
zone activities. One flashing digital speed limit trailer was placed
at the beginning of the work
zone and another one within the
work zone.
The work zone setup involved a
right-lane closure in a rural road
setting with a work zone posted
speed limit of 55 mph.
Speed data was collected in
2020 from Friday, Sept. 11 to
Sunday, Sept. 13. The researchers
used commercially available connected vehicle speed data for this
study. Time, speed and location
data were collected every 3 to 5
seconds for 195 vehicles.
Analysis of the data showed
that vehicle speeds reduced
and posted speed compliance
increased as vehicles entered
the illuminated area just before reaching the first light. The
median speeds reduced by 4 to 13
mph from 11 p.m. to 7 a.m. in the
presence of lighting and a digital
speed limit trailer.
The study attributed the speed
reduction to the lighting.
In 2019, the most recent year
for which statistics are available,
762 fatal crashes occurred at
work zones, according to Federal
Highway Administration (FHWA)
work zone facts and statistics. Of
those fatal crashes, 293 occurred
on interstates. Those crashes
killed 842 people, including 690
drivers and passengers, 140 pedestrians and bicyclists, and 135
roadway workers, according to
the FHWA data.
A previous study conducted
by Steve Kite, state work zone
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engineer for the North Carolina
Department of Transportation
(NCDOT), looked at the same
issues as the Purdue study and
drew similar conclusions.
An interim report of “An
Evaluation of the Effectiveness
of Digital Speed Limit Signs and
Work Zone Presence Lighting
on Speed Compliance During
Lane Closure Operations,” found
that speeds were reduced in
the presence of lighting and a
digital speed limit sign, based
on speed data collected at two
study locations.
One location was along an 8.5mile stretch of Interstate 95 in
a rural area with four lanes and
a 55 mph speed limit. The other
was along an 8-mile stretch
of U.S. 264 in Pitt and Greene
counties, also in a rural, four-lane
stretch of roadway but with a 60
mph speed limit.
The I-95 location was observed
from Oct. 8-24, 2019, and had
average daily traffic of 50,00055,000 vehicles per day. The U.S.
264 location had average daily
traffic of 20,000-25,000 vehicles
per day.
The NCDOT collected speed
data using two speed sensors in
the advance warning area, which
was located between 0.5 mile
before the changeable message
sign and the merge area, according to the Dec. 31, 2019, interim
report of the study.
The first speed sensor was
placed in close proximity to the
first lane closure sign (Right Lane
Closed Ahead) and the second
one was placed in close proximity
the last lane closure sign (Right
Lane Closed).
The spacing between lighting
varied as a function of the light
output and fixture area. Speed
data was collected for three
nights under three scenarios:
1. Base condition - Static speed
limit signs and no lighting.

Purdue University and
the Indiana Department
of Transportation
(InDOT) collaborated
on a study of the
impact of presence
lighting on work zones
in nighttime settings.
This photo shows the
approach to a work
zone with Ver-Mac
lighting installed at
regular intervals. The
opposite page shows
the same setting
without the lighting.

2. Only digital speed limit signs
were installed (no lighting).
3. Digital speed limit signs and
lighting were installed.
The study found that the presence of digital speed limit signs
and lighting were effective in
reducing speeds in work zones
with an average reduction of 12
to 14 mph. However, the presence
of the digital speed limit signs,
with flashing beacons activated,
had the biggest influence on
compliance with the work zone
speed limit.
The increased awareness of
work zones due to the lighting
combined with the cues provided by the digital speed limit
signs could explain the speed

reductions and compliance of
motorists approaching a work
zone, Kite suggested in his study.
To ensure the effectiveness of
lighting and digital speed limit
signs, he recommended the use
of flashing beacons in situations
where the posted speed limit in
a work zone is lower than the
normal speed limit.
Both the North Carolina and
Indiana studies suggest that
lighting and a digital speed limit
sign can improve safety by increasing road users’ awareness to
the presence of work zones and
improving compliance with work
zone speed limits.
To reach Nagham Matout,
nagham.matout@atssa.com.

Location characteristics for
the 2019 North Carolina DOT study
Study Location #1

Study Location #2

Interstate 95

U.S.-264 in Pitt/Greene
Counties

8.5

8

Rural four-lane
interstate

Rural four-lane freeway

Work Zone Posted
Speed Limit (mph)

55

60

Observation Period

Oct. 8- 24, 2019

Oct. 30-Nov. 17, 2019

Average Daily Traffic (vehicles per day)

50,000-55,000

20,000-25,000

Location
Length (miles)
Facility Type
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