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Presenter
Presentation Notes
Safety Edge:  Technical Overview

The purpose of this technical overview is to introduce the purpose and need for the Safety Edge; the practical solution the Safety Edge provides; and the features and benefits.  This presentation also is an opportunity to answer questions and discuss the advantages of the Safety Edge.

Three messages are key to communicating the benefits of the Safety Edge.  The Safety Edge—

  Saves lives.
  Is low cost.
  Improves durability.

This Safety Edge Technical Overview contains the following:

  Purpose and Need
  A Practical Solution
  Conclusion

This is your elevator speech to all your partners.  The Safety Edge-��·         Reduces crashes and saves lives by mitigating pavement edge drop-off��·         Is a low cost, systematic improvement applied during paving��·         Improves durability by reducing edge raveling ��Communicate that the Safety Edge is a simple but extremely effective solution that can help save lives by allowing drivers who drift off highways to return to the road safely.  The FHWA's goal is to accelerate the use of the Safety Edge technology, working with States to develop specifications and adopt this pavement edge treatment as a standard practice on all new and resurfacing pavement projects.��
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Presenter
Presentation Notes
67% of all fatal roadway departure crashes occur on rural highways, most of them on 2-lane roads.  

This is the type of roadway where the Safety Edge can have the most benefit. 

The Safety Edge is a solution to a problem that can occur on almost any roadway, which can be incorporated into our systems as we pave and repave the roadways at very little cost.  As you’ll see in the following presentation, there are both safety and pavement longevity benefits to be gained with this low-cost improvement.

The Safety Edge can and should be applied to other roadway types (divided and pavement with paved shoulders, and urban roads without curbs), but these type of pavements are the most critical in terms of potential fatality reduction.
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Presentation Notes
When surveying a candidate project for drop-off locations, you most likely will notice the condition is prominent in the following locations.  The following slides take a closer look at these areas.





Presenter
Presentation Notes
Common occurrence in horizontal curves due to tire wear.  Also super-elevation accounts for drainage and erosion on the inside of the curve.


Mail Boxes



Presenter
Presentation Notes
Mail delivery vehicles often leave the paved surface causing edge rutting. This condition can be found at nearly 100% of mailboxes w/o paved turnouts. Also, the mailbox may be a roadside hazard in and of itself.

This is an example of an extreme location.
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Presenter
Presentation Notes
Notice how grass starts exactly where the sunlight hits. Also, this in in a slight horizontal curve. Cut trees back would remove obstacles and allow light for vegetation. 

Florida places sod adjacent to the paved surface to encourage growth. 
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Presenter
Presentation Notes
It is important to note that the addition of the Hot Mix Asphalt (HMA) overlay increases the drop-off height. Inclusion of the Safety Edge Detail can show that the agency is providing “Due Care” to mitigate existing and created drop-off locations.
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Presenter
Presentation Notes
Speed, Driver Experience, Vehicle cannot be controlled—

Drop-off height is what agencies typically try to control, but it is intermittent and varies by location

Shape of the pavement edge is the only thing we can control over the life of the pavement!
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Presenter
Presentation Notes
This graph was developed as a result of the findings of research at Texas Transportation Institute and published in Transportation Research Board (TRB) first State of the Art Report, The Influence of Roadway Surface Discontinuities on Safety January 1, 1984.  

In this study they only rated shape A, B, and C.

The relative degree of safety for each edge shape was based on an average of subjective ratings by four drivers with varying driver skills from professional to novice driving three sizes of sedans and a pick-up trucks (tires from 12” to 15”) at speeds of 35, 45, and 55 mph. This matrix of ratings was averaged to develop the ratings. 

This is a function of three main factors (speed of the vehicle, drop off height, and pavement edge).  As shown in the graph, we are recommending that the Safety Edge (Shape D) is the safest shape. The research was published in the TRB 10th State of the Art Report  Influence of Roadway Surface Discontinuities on Safety , May 2009 (CIRCULAR E-C134)

Shape B is typical of conventional HMA overlay edge condition.  And Shape A is typical of concrete pavements and new HMA.

As a result of the  field demonstrations, it was found that a 30o edge profile was easier to construct and had better performance than the 45o edge. The 30o edge profile   was classified as Shape “D”.
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Presenter
Presentation Notes
The process of asphalt resurfacing with the Safety Edge varies little from the conventional method other than the addition of the shoe to the paver.  

As always, it is preferred to clip the existing shoulder to eliminate any debris or soft soil and weeds.  

The overlay is then placed and the shoulders pulled flush with the top of the pavement.  

Paving proceeds at the same rate as conventional paving.  

The device requires only a minimal amount of monitoring by the screed operator to ensure the shoe is tight to the existing shoulder.  

The Safety Edge has been applied to a number of different SuperPave mixes and even installed on a warm-mix asphalt.


The Hardware

Trans Tech Shoulder
- Wedge Maker™
transtechsys.com

troxlerlabs.com
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Presentation Notes
Trans Tech Hardware connects to the screed not to the end gate.  

This is a major difference between the commercial hardware and the Georgia design.  

The Trans Tech device uses a spring to produce the downward force and to allow for the vertical jog. 

Both of these devices “extrude” the asphalt into the fillet shape allowing for some compaction.  

Think of this action like an airplane wing.  

As the asphalt moves under the hardware the spring pressure is forcing downward creating a compacting force.  

The angle of this device and the bull—nose leading edge of the GDOT hardware re-orient the aggregate into a more dense configuration.

Another company (Advant-Edge Paving) also makes a commercially available unit that has proven to produce a quality safety edge.  

One major difference between the two devices is that the Transtech Shoulder Wedgemaker has a right and left shoe, depending on which side of the screed it is attached to, while the Advant-Edger can be used on either side.

Troxler has also begun marketing a product called the SafeTSlope Edge Smoother. 

This is the same design as the Trans Tech device shown here.
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Presenter
Presentation Notes
In the demonstration project the roller followed the roller pattern in the approved mix design.

The roller pattern was typical to the mix used and incorporated a vibrator roller that did not hang over the breaking point of the pavement edge.

Recent projects have shown that some mixes are more tender and may require some considerations  and it varies  due to the mix , temperature, AC content, etc.  

On occasion the roller hanging over the edge by 6 inches has worked well, where in other projects the roller has stayed away from the edge until it is cooler.

The concern is the roller will push the face more vertical and exceed the 35 degrees tolerance.
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Presenter
Presentation Notes
Note particularly the loose material coming out of the paver not using the safety edge shoe.  

This material will be lost as the pavement ages.

This will lead to raveling and an inconsistent edge.

Note also the straight line at the pavement edge, the tight and smooth look of the pavement by the paver using the shoe.
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Presenter
Presentation Notes
The safety edge has also been constructed with PCC pavements.  

Conventional concrete forming attachments can be added to the paver to create the SE profile.  

We do not expect many applications of the Safety Edge with concrete pavements, but it has be done.  

The cost factors are different since the material is all additional.  However the typical concrete edge is the shape A which is the most severe edge shape and the safety edge would provide a significant safe improvement.





Presenter
Presentation Notes
The Safety Edge is not an alternative to a flush shoulder.  

It is a temporary safety measure during construction and a permanent feature for where edge rutting occurs in the future.  

Routine maintenance of shoulders should be conducted to maintain a flush shoulder.  


Angle Measurement

Ik

Line depicts a plane parallel to
Pavement Surface from the toe of the g
wedge surface :



Presenter
Presentation Notes
This is a close up of the edge showing the angle measurement.  

The Safety Edge should create a 30o angle (up to 35 degrees for construction tolerance) as measured at the toe of the slope (the vehicle re-entry point).
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Presentation Notes
Two methods to measure the angle.  Note that the angle measurements are precise to approximately +/- 3-5 degrees.
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Presenter
Presentation Notes
Notice the shape of the HMA has conformed to shape of the graded shoulder and shape of the previous pavement.


correlate with edge depth.

The lift of asphalt is 1.5 inches as can be seen at
the centerline.

Across the road it shows about a 4 inch depth
because the shoulder was lower after clipping the
shoulder
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Presentation Notes
Lift thickness does not correlate with edge depth.
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Presenter
Presentation Notes
Recent research shows that drop-offs seem to recur at the same rate with the Safety Edge as without. 

This location was a drop-off prior to resurfacing and was pulled flush after resurfacing.

This picture shows that drop-offs will recur at the same location since the Safety Edge is designed to mitigate the drop-off effects and not stop the erosion that caused the drop-off.

Note the good stand of sod beyond this drop-off, which is typical through this project.

Note also the wedge is large at this location, because there was a previous drop-off.

If you were to go to the sod area and pull back the soil you would note the wedge is not as large since the shoulder drop-off was not as deep so the wedge was not as large.
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Presenter
Presentation Notes
Notice the crack on the edge of the pavement and the loose material sloughing off when the conventional paving process is used.  

Contrast this to the finished appearance of the safety edge.  

The lateral confinement produces greater compaction at the pavement edge.  

This provides additional support to the pavement and reduces edge raveling.


Paving with
the Safety

Paving without
the Safety Edge
shoe

Safety Edge Installation
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Presenter
Presentation Notes
This photo compares edges immediately behind the paver (before the hot-mix asphalt was rolled).  Note the difference in slope on each side of the straight edge.  Visually the material is better compacted with the Safety Edge than the material without the Safety Edge. 

Photo note: Maine demo project, August 2010 


aine Control Section w/o Safe


Presenter
Presentation Notes
Looking more closely at the section where the Safety Edge shoe was not used on the project (about 100 feet from the location shown on the previous photo), note the crack in the edge highlighted by the pen sticking in it.  The asphalt beyond the crack will break off and be wasted.
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Presenter
Presentation Notes
Six years after this Safety Edge installation, the shape is still in ‘Like New’ condition.  

The control section without the safety edge has raveled to a near vertical edge (Shape B in previous graph).  

Notice the cracking that is beginning to develop near the edge on the section w/o the safety edge.

These are the locations where there were edge drop-offs noted in the preconstruction evaluation.

Even though these shoulders were pulled back flush with the pavement the drop-offs re-emerged after just one year.  Can you guess why??  

These Locations were both in full shade during most of the day and grass did not re-establish.


Durability
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Presenter
Presentation Notes
On a project in Iowa, we noticed that the loaded asphalt trucks were routinely rolling over the Safety Edge that had been paved the day before.  

There was no physical deterioration where the truck crossed back onto the pavement. 
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Presenter
Presentation Notes
(Reference Dr. William Lawson/Texas Tech TRB Presentation) 

There is no easy way to summarize the research findings in a couple of slides, mainly because this research yielded so much information, and it is very difficult to boil things down. 
 
However, a couple of highlights can be made.

First, what has come to be known as “Tracy’s Law”  -- this being named after the Project Director -- offers the key to dealing with pavement edge issues from a maintenance perspective.  

Here it is:  “If you lose the edge, you lose the road.” What do I mean?

As you may be aware, in Texas (and this is also probably true for your state as well) pavement edge maintenance is only one of 22 items for which a written L.O.S. standard exists in the TxDOT Maintenance Manual, and for which TxDOT maintenance personnel are responsible. 
 
If we are only talking one out of 22, why then, should pavement edges be given special attention?

Tracy’s Law, I believe, holds the answer to this question, and the logical and empirical  basis for this claim  can be seen in the TxMAP data that TxDOT has collected the past 3 years.



Texas Maintenance Assessment Program

(TXMAP)
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Presenter
Presentation Notes
(Reference Dr. William Lawson/Texas Tech TRB Presentation) 
TxMAP is the acronym for the Texas Maintenance Assessment Program, and this is TxDOT’s statewide system whereby they evaluate a statistical sample of all their roads for the pavement condition, traffic operations, and roadside. TxDOT is now in their 4th year of collecting these data.  

For the three available years, they all look about like this. The bars represent the 25 Districts.  In TxMAP, there are some 21 items that are rated, and the two most significant for our purposes are “OVERALL” and “Pavement Edges”.  What I want to point out is… 
These TxMAP data show a remarkable amount of correlation between edge condition and overall performance at the top, and more particularly, the bottom, of the rankings.  GOOD NEWS/ BAD NEWS…

Let us assume that an important goal for TxDOT personnel would be to achieve a District overall ranking at or near the top of the overall rankings for the State.  The TxMAP data in this Table show that, in order for a District to rank as one of the top 3 districts in the State overall for non-interstate assessment, it was necessary to rank in the top 9 in the State on edge maintenance. This correlation suggests that good edge maintenance strategy is necessary for good roads.

But the correlation is even stronger at the bottom of the list.  With the exception of one anomaly, for all three years data have been collected, those districts that ranked in the bottom 3 of the State overall fell within the bottom 4 on edges.  Stated another way, if a District ranked at the bottom of the list on edges, it was the bottom of the list overall..
 
What this means is that good edge maintenance strategy is not only important in achieving good roads, but without good edge maintenance, a District cannot achieve good roads.  Stated simply, the TxMAP findings support Tracy’s Law, “If you lose the edge, you lose the road.” 

It is on this basis we contend that good pavement edge maintenance strategy is perhaps the key element of a successful highway maintenance program. 

When Maintenance Section personnel think of their job in terms of Tracy’s Law, their focus and priorities become clear.  This is very profound, and ranks as one of the central findings of this research.



Benefits of the Safety Edge

e Temporary safety benefit during construction

* |[ncrease production—shoulder work after
overlay complete

* Providing “Due Care”
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Presentation Notes
Temporary—for before the shoulders are pulled back flush and permanent for when edge rutting does occur in the future.  

This may also allow for a construction expedient.  

The contractor may be able to postpone the regrading of the shoulders until after the completion of the overlay.
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Presenter
Presentation Notes
This slide is included to recognize that there are other techniques to reduce the frequency or severity of ROR accidents.  The SE can be used in coordination with these efforts or when these details are not feasible.  


-
.
o

* Paving Process

oximately $3000 — No change in paving
speed -
— No itional operation

itoring

r additional asphalt ©

1ds on shoulder

dition) e quality



Every Safety Edge Counts

: .-f'ety Edge provides benefits to all stakeholders:
s, contractors and the driving public.

ety Edge saves lives and improves pavement
rability.

Edge costs less than ent

ing budgets.

an help reduce paveme crashes!



Every Day Counts

Innovation Initiative

Contact Information

For training or more information on this Every Day Counts Initiative, please
contact your local FHWA Division Office.

To learn more about EDC, visit:

http.//www.thwa.dot.gov/everydaycounts
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