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Safety Edge in NC

WHAT IS SAFETY EDGE?

— National Implementation

IS IT CONSTRUCTIBLE?
— 2011 Johnston County Pilot Project

WHAT WERE THE LESSONS LEARNED?
— 140 Miles placed in 2011

HOW WELL DOES IT HOLD UP OVER TIME?
— 2011 Johnston County Pilot Project
— 2008 Iredell County Test Project

Road Map



« Safety Edge potentially reduces crashes where the Shoulder Drop
Off was a contributing factor within the crash

- w I’ Courtesy of FHWA

These photos are from sites in Georgia that DID N@ehSafety Edge. The photos demonstrate the edge
drop offs that occur over time once vehicles havetleftedge of pavement and rut out the dirt and grass
shoulder material. The exposed pavement edge is neatilyalyeand in these photos is 2” to 6” in depth.
The vertical edge, along with the depth of the drop affises increased tire friction on the side wall of a
drivers tire when they run off the road and try to cdraek on. The driver tends to pull the wheel hard in a
steering maneuver to get back on the road. Once thelsases from the vertical edge from increased side
wall tire friction, the vehicles tends to shoot bagkonto the pavement causing the driver to lose control o
his vehicle.



Safety Edge versus “NO” Safety Edge

Courtesy of FHWA : ' . , - Courtesy of FHWA

With Safety Edge Without Safety Edge

This slide demonstrates the 30 degree shaped and formed paeslge created by using a safety edge
device VERSUS the standard pavement edge that is apprekinrd&t60 degrees with a non-shaped and
non-formed pavement edge that crumbles and breaks afideapotential 90 degree pavement edge.
Photos above are from a Georgia Safety Edge Implen@mtat



» Details from FHWA (January 2012)
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Recommended Rise to Run ratio range 1:1.2 to 1:2.0. The range of slope is equal to 26° to 40°

The safety edge forms a 30 degree slope during the paving pnostesaid of a 45 to 90 degree slope that
standard paving practices currently construct. Photosead@ from a Georgia Safety Edge
Implementation.

FHWA January 2012 Specifications state that the finished edge should be between 26 degrees and 40
degrees.

The latest FHWA Safety Edge Specifications were postedde in January 2012 at the following webpage:
http://www.fhwa.dot.gov/everydaycounts/technology/safdggédocs/gsse. pdf

The latest FHWA Safety Edge Design and Construction Guaeposted for use in January 2012 at the
following webpage:

http://www.fhwa.dot.gov/everydaycounts/technology/safdgytdesignconst/se_des_gde.pdf

The latest FHWA Everyday Counts Safety Edge Webpage
http://www.fhwa.dot.gov/everydaycounts/technology/safégggintro.cfm



 Hot Mix Installation — SR 1355

These photos are from the first %2 mile of implemgoia

Photos from March 17, 2011. Map 6 — SR 1355 (1.58 miles). 1&5"Hdft Mix. Shoe — NCDOT
Prototype 1.



 Hot Mix Installation — SR 1355

These photos are from the first %2 mile of implemeota Notice in the picture on the right how the safe

edge shape is in play for most of the slope, howevér thé depth of the edge drop-off, it causes the asphalt
to fall off when it exceeds the safety edge shape.

Photos from March 17, 2011. Map 6 — SR 1355 (1.58 miles). 1&5"Hdft Mix. Shoe — NCDOT
Prototype 1.
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Mix Installation — SR 1355

Same curve as shown in previous slide. This photo demates how the shoulder material should be pulled
flush to the new pavement surface.

Map 6 — SR 1355 (1.58 miles). 1.5” Lift, Hot Mix. Shoe — NCDRxbtotype 1. Photos from May 11,
2011.



 Hot Mix Installation — SR 1938
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Photos from April 7, 2011. Map 1 — SR 1938 (1.89 miles). 1.5} Hifit Mix. Shoe — Carlson End Gate.



Photos from April 7, 2011. Map 1 — SR 1938 (1.89 miles). 1.5} Hifit Mix. Shoe — Carlson End Gate.
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Photos from April 7, 2011.

Map 1 — SR 1938 (1.89 miles). 1.5] Hitit Mix. Shoe — Carlson End Gate.
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 Hot Mix Installation — SR 1938

Notice in the pictures above how the safety edge ssapepiay for most of the slope, however with the
depth of the edge drop-off, it causes the asphalt toffaVleen it exceeds the safety edge shape.

Photos from April 7, 2011. Map 1 — SR 1938 (1.89 miles). 1.5 Hifit Mix. Shoe — Carlson End Gate.
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 Hot Mix Installation — SR 1938
%

This photo demonstrates how the shoulder material sheufilled flush to the new pavement surface.

Photo from May 11, 2011. Map 1 — SR 1938 (1.89 miles). 1.5”Hiit, Mix. Shoe — Carlson End Gate.
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« \Warm Mix Installation — SR 1)007
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Photos from April 6, 2011. Map 4 — SR 1007 (2.10 miles). 1.5 W&rm Mix. Shoe — Troxler.
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Photos from April 6, 2011. Map 4 — SR 1007 (2.10 miles). 1.5 Wkrm Mix. Shoe — NCDOT Prototype
2.
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 \Warm Mix Installation — SR 1007

This photo demonstrates how the shoulder material sheufilled flush to the new pavement surface.

Photo from May 11, 2011. Map 4 — SR 1007 (2.10 miles). 1.5"\W#tm Mix. Shoe — NCDOT Prototype
2.
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Cross Section Options

« Cross Section 1 — Effectively Reduces Cross-Sectional Width

‘L3.4"

New Pavement @") " New Shoulder

Drop Off (0")

Existing Shoulder
Existing Pavement (8")

The Cross Section 1 above represents when the tbe afedge is placed at the old edge of pavement and
the breakpoint of the wedge is 3 to 5 inches in fronottieedge of pavement (distance dependent on the
thickness of the lift). This places the entire edggshover existing pavemewhich effectively reduces

the existing cross-sectional width of the new pavement lift.

Cross Section 1 represents what North Carolina didnmesof the 2008 through 2010 projects.
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New Shoulder
Drop Off (0")

Existing Shoulder

Existing Pavement (8")

The Cross Section 2 above represents when the breakyoie wedge is placed at the old edge of
pavement and the toe of the wedge is 3 to 5 inches auttfre old edge of pavement (distance dependent
on the thickness of the lift). This places the entidge shape over saihich effectively keepsthe existing
cross-sectional width the same on the new pavement lift asthe old pavement lift.

Cross Section 2 represents 90 percent of what NortHitgaudid in the 2011 Projects.
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Cross Section Options

» Cross Section 2 — Cross-Sectional Width Remains the Same
« 2" Edge Drop Off with a 12" Tire Rut

New Pavement (2") New Shoulder

Drop Off (2")

Existing Shoulder
Existing Pavement (8")

12" Tire Rut

The Cross Section 2 above represents when the breakyoie wedge is placed at the old edge of
pavement and the toe of the wedge is 3 to 5 inches auttfre old edge of pavement (distance dependent
on the thickness of the lift). This places the entidge shape over soil which effectively keeps the egisti
cross-sectional width the same on the new paventeaslihe old pavement lift.

This slide represents what would occur if there wasxastirgg 2 inch edge drop-off. The edge would
extend out an additional 3.4 inches on a 2 inch lift (desas increase from 3.4 inch increase when there is
no edge drop off). Keep in mind that the edge devices makety edge shape that is 6 to 9 inches wide
(dependent on device). For this example of a 6.8 inigtysadge shape (from a 2 inch edge drop-off), the 6
inch safety edge device would only make the shape fdirshé inches after the edge breakpoint, then the
asphalt would fall off as usual. This will be demongtdain multiple photos throughout this section.
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Cross Section Options

» Cross Section 2 — Cross-Sectional Width Remains the Same
« 4" Edge Drop Off with a 12" Tire Rut

New Pavement (2") New Shoulder

Drop Off (4")

Existing Shoulder
Existing Pavement (8")

12" Tire Rut

The Cross Section 2 above represents when the breakyoie wedge is placed at the old edge of
pavement and the toe of the wedge is 3 to 5 inches auttfre old edge of pavement (distance dependent
on the thickness of the lift). This places the entidge shape over soil which effectively keeps the egisti
cross-sectional width the same on the new paventeaslihe old pavement lift.

This slide represents what would occur if there wasxastireg 4 inch edge drop-off. The edge would

extend out an additional 6.8 inches on a 2 inch lift (deas increase from 3.4 inch increase when there is
no edge drop off). Keep in mind that the edge devices makety edge shape that is 6 to 9 inches wide
(dependent on device). For this example of a 10.2 inettlysadge shape (from a 4 inch edge drop-off), the
9 inch safety edge device would only make the shape fdirsh® inches after the edge breakpoint, then the
asphalt would fall off as usual. This will be demongtdain multiple photos throughout this section.
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« Cross Section 3 — Effectively Increases Cross-Sectional Width

3.4"

New Pavement (2") - New Shoulder

New Sub Pavement

Existing Shoulder

Existing Pavement (8")
o - Alkisidsiansaiiib il

The Cross Section 3 above represents when the tbe wofedge is placed at the edge of the new sub
pavement and the breakpoint of the wedge is 3 to 5 inohesnm the edge of the new sub pavement
(distance dependent on the thickness of the lift). plases the entire edge shape over new sub pavement
which effectively increases the existing cross-seeti width of the new pavement lift (distance dependent
on the amount of paved shoulder increase within thefgppobject).

Cross Section 3 represents 10 percent of what NortHitgaudid in the 2011 Projects.
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Location below from Installation in Georgia

Breakpoint on wedge Existing pavement edge

Toe of wedge

Courtesyof F. HIVA &
= )
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Location below from Installation in Georgia

Breakpoint 0 wedge

L
et

Location of the
existing pavement
edge under overlay .

" Courtesy of FHWA
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« \Warm Mix Installation — SR 1921

Photos from March 24, 2011.
Prototype 1.

Map 2 — SR 1921 (0.64 miles). 15 Wdrm Mix.

Shoe — NCDOT
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« Warm Mix

Photos from March 24, 2011.
Prototype 1.

Installation — SR 1921

Map 2 — SR 1921 (0.64 miles). 15 W#rm Mix. Shoe — NCDOT
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 Hot Mix Installation — SR 1354

Notice the roller is hanging over the safety edge aaatlye is not deforming/losing its angle.

Photos from March 21, 2011. Map 5 — SR 1354 (1.61 miles). 1&5"Hdaft Mix. Shoe — NCDOT
Prototype 1.
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Notice the roller is hanging over the safety edge aaatlye is not deforming/losing its angle.

Photos from March 21, 2011. Map 5 — SR 1354 (1.61 miles). 1&5"Hdaft Mix. Shoe — NCDOT
Prototype 1.
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 Roadway Preparation Work

The photos above demonstrate clipping of the shouldeystpriresurfacing.

Photos from March 17, 2011. Map 6 — SR 1355 (1.58 miles). 1£"Hdft Mix. Shoe — NCDOT
Prototype 1.
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The photos above demonstrate when clipping of the shsulBeNOT completed prior to resurfacing and
the asphalt breakpoint is placed far right of the exjséidge of pavement. The asphalt breakpoint in this
photo was approximately 12” to 16" to the right of the thgsedge of pavement. The approximate location
of the existing edge of pavement is highlighted in the @batthe right with a red arrow.

This occurred on approximately 200’ of approximately 10 noleserved.

Photos from March 29, 2011. Map 2 — SR 1921 (0.64 miles). 1&5"W#drm Mix. Shoe — NCDOT
Prototype 1.
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Roadway Pre

The photos above demonstrate when clipping of the shsulBeNOT completed prior to resurfacing and
the asphalt breakpoint is placed far right of the exjsédge of pavement. The asphalt breakpoint in this
photo was approximately 12” to 16" to the right of the tingsedge of pavement. When this section was
rolled, the extension of the new asphalt beyond tistiex edge of pavement as well as the new pavement
being laid over existing grass, caused the pavement ¢k atahis location. The approximate location of
the existing edge of pavement is highlighted in both phalbose with a red arrow.

This occurred on approximately 500’ of approximately 10 noleserved.

Photos from April 6, 2011. Map 4 — SR 1007 (2.10 miles). 1.5 W&rm Mix. Shoe — Troxler.
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« \WWarm Mix Installation — SR 1007

This photo demonstrates how the shoulder material sheufilled flush to the new pavement surface.

Photo from May 11, 2011. Map 4 — SR 1007 (2.10 miles). 1.5"\W#tm Mix. Shoe — NCDOT Prototype
2.
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 Hot Mix Installation — SR 1938
%

This photo demonstrates how the shoulder material sheufilled flush to the new pavement surface.

Photo from May 11, 2011. Map 1 — SR 1938 (1.89 miles). 1.5”Hiit, Mix. Shoe — Carlson End Gate.
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This photo demonstrates how the shoulder material sheufilled flush to the new pavement surface.

Photo from May 11, 2011. Map 3 — SR 1327 (0.94 miles). 1.5"\W#tm Mix. Shoe — NCDOT Prototype
1.

33



 Hot Mix Installation — SR 1354

This photo demonstrates how the shoulder material stheufdilled flush to the new pavement surface.

Photo from May 11, 2011. Map 5 — SR 1354 (1.61 miles). 1.5"Hift, Mix. Shoe — NCDOT Prototype 1.
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« \Warm Mix Installation — SR 1921
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This photo demonstrates how the shoulder material stheufdilled flush to the new pavement surface.

Photo from May 11, 2011. Map 2 — SR 1921 (0.64 miles). 1.5"\Wétrm Mix. Shoe — NCDOT Prototype
1.
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Driveway / Cross Road

Using the electric drill to raise and lower the deadlews for a smooth driveway / cross road transition.

Photos from March 29, 2011. Map 8 — SR 1345 (0.75 miles). 1&5"W#drm Mix. Shoe — NCDOT
Prototype 2.

36



* Driveway / Cross Road

Using the electric drill to raise and lower the deadlews for a smooth driveway / cross road transition.

Photo from May 11, 2011. Map 8 — SR 1345 (0.75 miles). 1.5"\W#rm Mix. Shoe — NCDOT Prototype
2.
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* Driveway / Cross Road

—

Using the electric drill to raise and lower the dewatlews for a smooth driveway / cross road transitid.
a concrete driveway.

Photo from July 19, 2011. Robeson County — SR 1339 (10.20 mile®)” Lift, Hot Mix. Shoe — NCDOT
Prototype 2.
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Driveway / Cross Road
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Using the electric drill to raise and lower the deadlews for a smooth driveway / cross road transitisin.
a gravel driveway.

Photo from July 19, 2011. Robeson County — SR 1339 (10.20 mile®}” Lift, Hot Mix. Shoe — NCDOT
Prototype 2.
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Safety Edge  versus  No Safety Edge

2 |
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FHWA visited a few of the Pilot Project sites anddexkto take sample densities with and without the
safety edge device in play. The photos above demongieatxige of pavement with and without safety
edge. The safety edge was raised for approximately 100fofdbe density test sections. We have not yet
received the results of this testing. The next tvdeslrepresent the same.

Photos from April 6, 2011. Map 4 — SR 1007 (2.10 miles). 1.5 Wkrm Mix. Shoe — NCDOT Prototype
2.
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* Measured using App on Smart Phone

The photos above demonstrate final 30 degree angle webkaneseeing on the Pilot Project sites. We have
seen angles as low as 26 degrees. Notice the final thkgle with Droid X Angle Finder App.

Photos from March 24, 2011. Map 2 — SR 1921 (0.64 miles). 1&5"Wdrm Mix. Shoe — NCDOT
Prototype 1.
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The photos above show the difference that may belsareen final angles on hot mix versus warm mix.

The photo on the left is hot mix, and after beingellhe edge shape has some minor roll up on the top of
the safety edge shape. This may result in a finished gnegeer than 30 degrees. The finished angle was
closer to 40 degrees.

The photo on the right is warm mix, and after bein¢gedothe edge appears to flatten out (as shown in the
previous slide). This may result in a finished angle tkas 30 degrees. The finished angle was closer to
26 degrees.

In January 2012, FHWA released new specifications wherénished safety edge product is acceptable
between 26 and 40 degrees.

Left - Photo from March 21, 2011. Map 5 - SR 1354 (1.61 mile§! Lift, Hot Mix. Shoe — NCDOT
Prototype 1.

Right - Photo from March 24, 2011. Map 2 — SR 1921 (0.64 mile®). LiEt, Warm Mix. Shoe — NCDOT
Prototype 1.
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» Devices in Orange are on the Marke
|

TransTech
Georgia DOT

-7 - — | ol
Courtesy of FHWA ﬁ Courtesy of FHWAS %

Safety Edge devices that are currently on the markegiuiamhase are from TransTech, Advant Edge, Troxler,
and Carlson (items highlighted in Orange). Safety EdgaécBs cost between $2,000 and $4,000.

The TransTech, Advant Edge, and Troxler devices fitherriside corner of the paving machine.
INTERNAL DEVICES.

The Carlson device places the edge device on the outdide paving machine (replace standard end gate
with end gate shoe). EXTERNAL DEVICES.

The other devices shown are what DOT's have expetedenith or what contractors have built for their
use.
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Internal Device — Be Aware of Horizontal Float

= i3

Device 1s
free to swing
horizontally.

o,

o Courtesy of FEWA .0
S

This slide demonstrates the 30 degree shaped edge makee(Tvexy similar to Trans-Tech)) in photo on
the left. The photo on the right demonstrates the p@gers potential to rotate out from the end gate,
resulting in a safety edge form that could be from 30 to §0egs.
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 Internal Device — Worked Marginal on this Screed
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This slide demonstrates the safety edge placed on a 10’@aeesection that was being resurfaced with 12’
lanes. If the paver had to go to 11’ lanes somewhet@i® cross-section of road, the safety edge would
have to come off of the machine.
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» |nternal Device — Did Not Work on this Screed

i\

This slide demonstrates that the internal safety edgeegewould not fit on this machine due to the bolt
placement and metal bracing on the end gate. Alsoisthid0’ paver and would have the same problems
with paving lanes less than 12’ due to the Auger placerhanhiernal shoe could be developed to fit.
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Internal Device — Did Not Work on this Screed

This slide demonstrates that the internal safety edgeegewould not fit on this machine due to the rear
kick plate. Also, this is a 10’ paver and would have timeesproblems with paving lanes less than 12’ due to
the rear kick plate.
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External Device

This slide demonstrates external safety edge devicds(Dar
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 External Device

This slide demonstrates external safety edge devicds(Dar
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Advant-Edge

This slide demonstrates Fixed Edge and Internal Safety Belgees (TransTech, Troxler, and Advant
Edge). The Advant Edge has the ability to be switchedooeither the right or left side of the paver.
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» Variable Edge Devices

Carlson End Gate Advant-Edge

This slide demonstrates external safety edge devicds@@amand the internal safety edge device (Advant
Edge). Both have the ability to have variable edgestlamAdvant Edge has the ability to be switched out
to either the right or left side of the paver.
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» Size of Edge per Devices

Carlson End Gate Advant-Edge
N & | p—

~ 107 safety shape

This slide demonstrates external safety edge devicds@@amand the internal safety edge device (Advant
Edge). External devices produce an approximate 6” safapeshinternal devices produce and approximate
10" safety shape.
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This slide demonstrates the wear on the device aftemgpd0 miles of road in Robeson County.
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« Wear from Usage — Bottom of Edge Grinded Down

This slide demonstrates the wear on the device aftemga0 miles of road in Robeson County.
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This slide demonstrates the damage to the screw dévioe shoe is not raised and lowered properly and
the device happens to snag objects along the roadsideasweomcrete driveways).
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« Harnett County —
Y .

Notice the 45 degree edge of pavement left from the Isfomilder extension.

Photos from April 8, 2011. SR 2215 (1.97 miles). 1.5” Lift, Wavlix. Shoe — NCDOT Prototype 2.
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The toe of the wedge was placed at the edge of the nepasement.

Photos from April 11, 2011. SR 2215 (1.97 miles). 1.5” Liftym/dix. Shoe — NCDOT Prototype 2.
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« Harnett County — SR 2215

The toe of the wedge was placed at the edge of the nepasement.

Photos from April 11, 2011. SR 2215 (1.97 miles). 1.5” LiftyWaix. Shoe — NCDOT Prototype 2.
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* Hot Mix Installation — SR 1938 (6 months)

These photos are the 6 month after observation.

Photo from November 18, 2011. Map 1 — SR 1938 (1.89 miles). it5Hbt Mix. Shoe — Carlson End
Gate.
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* Hot Mix Installation — SR 1938 (7 year)

SR, .

These photos are the 1 year after observation.

Photo from May 17, 2012. Map 1 — SR 1938 (1.89 miles). 1.5” Lt Mix. Shoe — Carlson End Gate.
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* Hot Mix Installation — SR 1938 (7 year)

These photos are the 1 year after observation.

Photo from May 17, 2012. Map 1 — SR 1938 (1.89 miles). 1.5” Ldt, Mix. Shoe — Carlson End Gate.
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 Warm Mix Installation — SR 1921 (6 months)

Photo from November 18, 2011. Map 2 — SR 1921 (0.64 miles).
Prototype 1.

fit5\Warm Mix. Shoe — NCDOT
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« Warm Mix Installation — SR 1921 (1 year)

Photo from May 17, 2012. Map 2 — SR 1921 (0.64 miles). 1.5” Li#ixriWMix. Shoe — NCDOT Prototype
1.

63



 Warm Mix Installation — SR 1327 (6 months)

Laad i o

Photo from November 18, 2011. Map 3 — SR 1327 (0.94 miles). #t5Warm Mix. Shoe — NCDOT
Prototype 1.
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« Warm Mix Installation — SR 1327 (1 year)

Photo from May 17, 2012. Map 3 — SR 1327 (0.94 miles).

1.

1.5” LifikreMix. Shoe — NCDOT Prototype
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 Warm Mix Installation — SR 1007 (6 months)

L vy

These photos are the 6 month after observation.célthe pen in the photo on the right, the safety edge
shape is fully exposed.

Photo from November 18, 2011. Map 4 — SR 1007 (2.10 miles). #tHWarm Mix. Shoe — NCDOT
Prototype 2.
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Photo from November 18, 2011.
Prototype 2.

 Warm Mix Installation — SR 1007 (6 months)

Map 4 — SR 1007 (2.10 miles). #t5Warm Mix. Shoe — NCDOT
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Warm Mix Installation — SR 1007 (71 year)

These photos are the 1 year after observation. &ttepen in the photo on the right, the safety edgeesha
is fully exposed.

Photo from May 17, 2012. Map 4 — SR 1007 (2.10 miles). 1.5” L#ixrivMix. Shoe — NCDOT Prototype
2.
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* Hot Mix Installation — SR 1355 (6 months)

=

These photos are the 6 month after observation.célthe pen in the photo on the right, the safety edge
shape is fully exposed.

Photo from November 18, 2011. SR 1355. 1.5” Lift, Hot MBhoe — NCDOT Prototype 2.
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* Hot Mix Installation — SR 1355 (71 year)

These photos are the 1 year after observation. &ltte pen in the photo on the right, the safety edgeesha
is fully exposed.

Photo from May 17, 2012. SR 1355. 1.5” Lift, Hot Mix. Shd¥GDOT Prototype 2.
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 Warm Mix Installation — SR 1547 (before)
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These photos are the before observation.

Photo from March 2011. SR 1547. 1.5” Lift, Warm Mix. Skha¥CDOT Prototype 2.
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 Warm Mix Installation — SR 1547 (6 months)

These photos are the 6 month after observation.

Photo from November 18, 2011. SR 1547. 1.5” Lift, Warm Mshoe — NCDOT Prototype 2.
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 Warm Mix Installation — SR 1547 (1 year)

These photos are the 1 year after observation.

Photo from May 17, 2012. SR 1547. 1.5” Lift, Warm Mix. Shd¢CDOT Prototype 2.
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 Warm Mix Installation — SR 1547 (6 months)

These photos are the 6 month after observation.

Photo from November 18, 2011. SR 1547. 1.5” Lift, Warm Mshoe — NCDOT Prototype 2.
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These photos are the 1 year after observation. &ltte pen in the photo on the right, the safety edgeesha
is fully exposed.

Photo from May 17, 2012. SR 1547. 1.5” Lift, Warm Mix. Shd¢CDOT Prototype 2.
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* QObservation Site A (-0.5 years and 1.5 years)

Left side is before (2.0 inch drop-off), right side isaft (1.25 inch drop-off). This site re-rutted in therafte
1 period. Notice that edge is exposed in the after penddippears to be holding up to traffic.
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* Observation Site A (3.0 years)

Notice that edge is exposed in the after 2 period and apjeaesholding up to traffic.
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Left side is before (4.0 inch drop-off), right side isaft (1.75 to 3.0 inch drop-off). This site re-rutted in
the after 1 period. Notice that edge is exposed in the périod and appears to be holding up to traffic.
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Notice that edge is exposed in the after 2 period and apjdaesholding up to traffic.
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Observation Site C (-0.5 years and 1.5 years)

Left side is before (3.25 inch drop-off), right side ieaft (0.0 inch drop-off). This site DID NOT re-rutted
in the after 1 period. Notice that when vehicles diorap-off the road and rut out the edge, soil does stay
on the 30 degree slope and grass does grow on that slope.
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* QObservation Site C (3.0 years)

This site DID NOT re-rut in the first after 1 period D rut over the next 1.5 years in the after 2 period.
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* QObservation New Site A (1.5 years)

This is a site where a rut did not exist in the befogod, but a rut occurred in the after 1 period (2.5 inch
drop-off). Notice that edge is exposed in the after pegiied appears to be holding up to traffic. Notice the
tractor-trailer parked in front of the state vehiclBhis site is parking for tractor-trailers who eathad

dinner across the street. This edge is getting heaffic tr
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Observation New Site A (3.0 years)

T P

Notice that edge is exposed in the after 2 period and apjdaesholding up to traffic.
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» QObservation New Site B (1.5 years)

This is a site where a rut did not exist in the befagod, but a rut occurred in the after 1 period (2.75 inch
drop-off). Notice that edge is exposed in the after Jogeand appears to be holding up to traffic.

84



Observation New Site B (3.0 years)
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Notice that edge is exposed in the after 2 period and apjdaesholding up to traffic.

85



Safety Edge in NC
WHAT IS SAFETY EDGE?

— National Implementation

IS IT CONSTRUCTIBLE?
— Yes, it is constructible

WHAT WERE THE LESSONS LEARNED?
— Various constructability items to be aware of

HOW WELL DOES IT HOLD UP OVER TIME?
— Seems to be holding up fine

« North Carolina Safety Edge Web Site

Contact Info: Shawn A. Troy stroy@ncdot.gov  919-773-2897

Road Map
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North Carolina Summary
+ The Safety Edge “IS CONSTRUCTIBLE”:

— There is a safety edge device that will work on any paving
machine and in all conditions

— Approximately 20 Miles placed from 2008 to 2010
— Approximately 140 Miles placed in 2011
— Approximately 150 Miles will be placed in 2012

« Safety Edge Cost:

— Based on 160 roadway miles ~ 320 edge miles completed to
date, Safety Edge did not add additional cost to the paving
projects. We DID NOT detect a difference in cost, asphalt
used, or pull rates out of the paving machine over the
historical values we have seen for typical paving jobs.

— There is a cost associated with the safety edge device
purchased.

— Paving crew labor cost may increase during initial use, but
once experienced there appeared to be no noticeable
difference

Safety Edge +SCONSTRUCTIBLE

Safety Edge Cost
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North Carolina Summary

» Contractor Responses:
— Mixed Comments
— Initially Concerned
— After some minimal experience, complied with contracts

— Biggest concern was slowing the paving operation and
reducing production — these concerns did not materialize

— Some contractors liked the safety edge because it created
less post work fixing the broken pavement edge from the their
trucks having to drive over the new edge during operation

« NCDOT Staff Responses:

— Mixed Comments

— 2 of the 14 Divisions are requiring it in 2012 contracts
— Additionally, 7 of the 14 Divisions will try on a project basis

— Construction Office was supportive once cost items were
observed to be minimal on overall project costs

Contractor Responses

NCDOT Staff Responses
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North Carolina Summary

» Maintenance Items:
— Proven durability under heavy truck usage from three year
observational analysis of an ~8 mile section of road (US 21)

— Where shoulder rutting occurred prior to resurfacing, the
same shoulder rutting occurred after resurfacing with the
safety edge

— There was no noticeable increase or decrease in shoulder
rutting from using the safety edge

« Safety ltems:
— At this point in time, not definitive either way

— Midwest Research Institute Safety Analysis of April 2011
(FHWA-HRT-11-024) stated the best measure for the safety
edge treatment was a 5.7 percent reduction in total crashes
on rural two-lane highways

— Crash Data is being reexamined by Safety Firm hired by
FHWA to include sites completed through 2011 from multiple
additional states, including all of NC’s Sites

— Safety benefit may be detectable once System Policy exists

Maintenance ltems
Safety Items:

North Carolina will be completing its own before atigéiacrash analysis at sites completed in 2012. This
analysis will have both treatment and control sit€sirrently in our safety analysis site pool there7&e

safety edge site implementations (treatment) fota td 157 miles, and there are 124 NON safety edge site
implementations (control) for a total of 64 miles.e \&fe also completing an observational analysis of 8
sections that received safety edge and 8 sections thBiQIl receive safety edge. This observational
analysis will occur in 6 month increments at all 18ssiior a 36 month period.

MRI Safety Analysis Bullets:

89



North Carolina Perspective

No apparent issues from constructability

No apparent issues from cost

Clearly appears to have maintenance benefits
Clear benefit to contractor touch up work

May assist in errant vehicle recovery during a potential
run-of-road over-correct crash scenario

May have tort liability benefits due to exposed
pavement edge during construction process

North Carolina — Overall Perspective
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