
Conducting Sign 
Retroreflectivity Inspections

Training for Conducting Visual 
Sign Retroreflectivity Inspections 
and Measuring Retroreflectivity of 

Traffic Signs

Presenter
Presentation Notes
Hello and welcome to Inspector Training for Sign Retroreflectivity.

This course is intended for those folks in the field performing maintenance of signs, particularly sign retroreflectivity.  New MUTCD rules are in place regarding the maintenance of sign retroreflectivity.  This course will walk you through the assessment techniques available for conducting sign maintenance in terms of retroreflectivity. 
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Ground Rules

•
 

Facilities
–

 
Restrooms, drinks, snacks, phones

–
 

Other considerations
•

 
Cell phones and pagers on silent

•
 

Ask questions and make comments to the 
group as they occur to you

•
 

Be considerate of others

Presenter
Presentation Notes
This is where you discuss the facilities at the location the course is being taught.
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Course Instructor(s)

•
 

Names
–

 
Short bio

Presenter
Presentation Notes
Introductions for the course instructors.
Name, affiliation, education, qualifications, and other pertinent info.
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Participant Introductions

•
 

Name
•

 
Agency

•
 

Position/duties

Presenter
Presentation Notes
Go around the room with self introductions.  Have participants describe their job duties related to sign maintenance so you know the audience better.  Take up to 10 minutes or so if needed.  

If you have more time, ask participants what they already know about the new minimum retro requirements.  
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Purpose of Course

•
 

Provide background information
•

 
Describe MUTCD 

•
 

Review new
 

MUTCD minimum retroreflectivity 
requirements

•
 

Understand sign inspection methods that can be 
used to evaluate sign retroreflectivity in 
compliance with new requirements.

•
 

Learn traffic sign inspection techniques that can 
assess retroreflectivity

Presenter
Presentation Notes
Intended audience is maintenance personnel. 
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Content & Schedule

•

 

Welcome

 

15 
•

 

Background

 

20 
•

 

Retroreflectivity

 

40 
•

 

New retroreflectivity requirements 15 
•

 

Training Slides
–

 

Visual Inspection Methods
•

 

Comparison Panel Procedure

 

30
•

 

Calibrated Signs Procedure

 

30
•

 

Consistent Parameters Procedure

 

30 
–

 

Retroreflectivity Measurements

 

30 
•

 

Resources 5

TOPIC TIME

Presenter
Presentation Notes
<There is flexibility here for breaks but keep in mind there are demonstrations too.  If you want to make this shorter, you could eliminate some demonstrations or some slides.>
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Questions
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Why Do We Install Signs?

Required by MUTCD?

To help drivers
safely navigate 

 roadways
(including older)

NO

Engineering Decision?
YES!

Why?

Presenter
Presentation Notes
The main point here is that we install signs to convey information to drivers.  At some point, a decision was made that the information was needed or somehow improved safety or mobility.  Therefore, the information needs to be available to the driver at all times, including nighttime.  Therefore, it is important to use retroreflective signs and maintain those signs.  



9

Key Issue: Older Drivers
•

 
18.9 million drivers age 70+ in 2000

•
 

20.6 million drivers age 70+ in 2006  
–

 
48% increase from 1990 to 2006

•
 

1990 —
 

8% of drivers were 70+
•

 
2006 —

 
10.2% of drivers were 70+ 

•
 

“Older”
 

driver population will continue 
to grow as baby-boomers age

Presenter
Presentation Notes
Nighttime visibility of traffic control devices is becoming increasingly important as our population ages.  By the year 2020, about one-fifth of the U.S. population will be 65 years of age or older.  In general, older individuals have declining vision and slower reaction times.  Signs that are easier to see and read at night can help older drivers retain their freedom of mobility and remain independent. 

I think many of you have heard or seen numbers like these.  This is not new news.  However, it is important that we maintain our roadways for the road-users and be aware that the road-user demographics are changing.  The underlying issue behind today;s training is maintaining the signs for all road-users, including this growing demographic.  
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MUTCD

•
 

MUTCD applies to all roads .. 
“open to public travel”
–

 
includes toll roads and roads 
within shopping centers, parking 
lots, airports, sports arenas, and 
other similar business and 
recreation facilities that are 
privately owned but where the 
public is allowed to travel without 
access restrictions. 

Manual on Uniform Traffic Control Devices

Presenter
Presentation Notes
Do you know what types of roads fall within the jurisdiction of the MUTCD?  Which roads are exempt from the MUTCD?

<Instructor to have some dialogue with class participants using the previous two questions.>
<Official answer is animated with mouse click> 

The FHWA has recently made a clarification regarding the type of roads that fall within the jurisdiction of the MUTCD.  Here is language from that clarification:

The traffic control devices (TCD) are critical for the safe and efficient transportation of people and goods. The Manual on Uniform Traffic Control Devices (MUTCD), by setting minimum standards and providing guidance, ensures uniformity of traffic control devices across the nation. The use of uniform TCDs (messages, location, size, shapes, and colors) helps reduce crashes and congestion, and improves the efficiency of the surface transportation system. Uniformity also helps reduce the cost of TCDs through standardization. The information contained in the MUTCD is the result of either years of practical experience, research, and or the MUTCD experimentation process. This effort ensures that TCDs are visible, recognizable, understandable, and necessary. The MUTCD is a dynamic document that changes with time to address contemporary safety and operational issues. 

NOTE:  MUTCD does not apply to: Military bases and other gated properties where access is restricted and private railroad grade crossings are not included in the term “open to public travel.” 
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MUTCD

•
 

Section 2A.06 –
 

Design of Signs
–

 
The basic requirements of a highway sign are 
that it be legible to those for whom it is 
intended and that it be understandable in time 
to permit a proper response. Desirable 
attributes include:

•
 

High visibility by day and night; and 
•

 
High legibility (adequately sized letters or symbols, 
and a short legend for quick comprehension by a 
road user approaching a sign). 

Presenter
Presentation Notes
The Manual on Uniform Traffic Control Devices (MUTCD) is incorporated by reference in 23 Code of Federal Regulations (CFR), Part 655, Subpart F and shall be recognized as the national standard for all traffic control devices installed on any street, highway, or bicycle trail open to public travel in accordance with 23 U.S.C. 109(d) and 402(a). 

The MUTCD already contains several items on retroreflectivity and having high performing signs.  

<Instructor: please go over the text --- highlighting the relevant items>
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MUTCD
•

 
Section 2A.08 –

 
Retroreflectivity or Illumination

–
 

…signs shall be retroreflective or illuminated to show 
the same shape and similar color by both day and 
night, unless specifically stated otherwise...  

–
 

The requirements for sign illumination shall not be 
considered to be satisfied by street or highway 
lighting.

•
 

The responsibility for the design, placement, 
operation, maintenance, and uniformity of traffic 
control devices shall rest with the public agency 
or the official having jurisdiction. 

Presenter
Presentation Notes
The Manual on Uniform Traffic Control Devices (MUTCD) is incorporated by reference in 23 Code of Federal Regulations (CFR), Part 655, Subpart F and shall be recognized as the national standard for all traffic control devices installed on any street, highway, or bicycle trail open to public travel in accordance with 23 U.S.C. 109(d) and 402(a). 

The MUTCD already contains several items on retroreflectivity and having high performing signs.  

<Instructor: please go over the text --- highlighting the relevant items>
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MUTCD Sign Maintenance
MUTCD Section 2A.22 Maintenance 

Maintenance activities should consider proper 
position, cleanliness, legibility, and daytime and 
nighttime visibility (see Section 2A.09). Damaged or 
deteriorated signs should be replaced.

To assure adequate maintenance, a schedule for 
inspecting (both day and night), cleaning, and 
replacing signs should be established. 

Steps should be taken to see that weeds, trees, 
shrubbery, and construction, maintenance, and utility 
materials and equipment do not obscure the face of 
any sign.

Presenter
Presentation Notes
Ask participants if they are meeting the MUTCD criteria in this section?
Get specific … do they do a nighttime inspection?  What do they look for?  How often?  Do they look at sign retroreflectivity?  How do they deem if it is adequate?  Do they have an established procedure?  Have them describe it?  You will be able to use the info gained in this series of questions later in the presentation when discussing visual nighttime inspection methods.  

http://mutcd.fhwa.dot.gov/htm/2003r1r2/part2/part2a.htm#section2A09
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More than just Retroreflectivity
Reasonably safe for 

 day or night travel?

MUTCD Principles:
•

 

Fulfill a need; 
•

 

Command attention; 
•

 

Convey a clear, simple meaning; 
•

 

Command respect from road users; and 
•

 

Give adequate time for proper response. 

Presenter
Presentation Notes
According to the MUTCD, the purpose of traffic control devices, as well as the principles for their use, is to promote highway safety and efficiency by providing for the orderly movement of all road users on streets and highways throughout the Nation.  Traffic control devices notify road users of regulations and provide warning and guidance needed for the reasonably safe, uniform, and efficient operation of all elements of the traffic stream.  

Discuss MUTCD principles.  How do they relate to the series of pictures?  How do they relate to maintenance of traffic signs … and particularly, how do they relate to min retro levels?

Add notes but then ask what else is wrong with this picture? 
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Night Travel and Crashes

Presenter
Presentation Notes
This graph shows the fatality rates between nighttime and daytime driving.  The graph shows that the fatality rate at night is almost 3 fatals per million miles of travel.  During the daytime the rate is just above 1.  Even though there is less nighttime driving, the actual fatality rate during nighttime is almost 3 times higher than daytime fatality rates.  There are probably several reasons for this difference.  Can you name a few?

<answers: fatigue, alcohol, and reduced nighttime roadway visibility>  
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Nighttime Driving

DaytimeDaytime
Many cues availableMany cues available

Driver task relatively easyDriver task relatively easy

NighttimeNighttime
Few cues remainFew cues remain
Task more difficultTask more difficult

Retroreflectivity provides nighttime guidanceRetroreflectivity provides nighttime guidance

Presenter
Presentation Notes
ANIMATED
Photos are for the same location, day/night.
Day: drivers have so many cues, they don’t even think about the driving and can probably do it relatively safe.  Cues available: guardrail, vegetation, snow banks in the winter, textured shoulders, and TCDs.  Night, only retroreflective TCDs remain. With so few cues remaining at night, they become critical!  It is the retroreflective properties of devices that make them visible at night.
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Retroreflective Signs

Daytime signing here is complementary

Nighttime signing here is necessary

Presenter
Presentation Notes
Now I’ll show you a few slides of some roadways where signing was not required but I think you will see why a decision was made to use signing.  
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Another Day/Night Example

Presenter
Presentation Notes
You can see from these examples why the signing was added.  But I also think you will be able to see why it is important to maintain the signs’ retroreflectivity.  Note, there are no pavement markings on this road.  
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Another Example
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Another Example

Presenter
Presentation Notes
Let’s take a look at these pictures.  How many Chevrons can you see in the top photo?  How about the bottom?  
How would you rate the condition of these signs?  How about the retroreflectivity?  
In the next couple hours, we’ll be going over ways to evaluate the retroreflectivity of these of signs like these.  



21

Daytime sign visibility can be low 

But… 
what about nighttime visibility? 

Presenter
Presentation Notes
In many cases, the signs at night are the primary way the road authority communicates horizontal alignment changes to the nighttime drivers 

Now what about retroreflectivity?  What is retroreflectivity?  Let’s talk about retroreflectivity now.  



Retroreflectivity Concepts

Presenter
Presentation Notes
OK.  Now we’re going to talk about retroreflectivity for a while.  It is important that you understand this term and what it means in order to understand the inspection methods we’ll be discussing later.  
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RETROreflection

Presenter
Presentation Notes
There are 3 general ways that light is reflected. The matte or diffuse reflection shown In the upper left is how light reflects off almost every surface such as the paper in front of you, the floor, the walls, and even outdoors.  The next method is the specular reflection.  This is much less common than diffuse reflection but occurs when the sun is setting over water or when your driving at night on a rainy road and a car is coming at you in the opposite lane and you receive glare from their headlamps shining off the wet pavement.  Both of these types of reflection are specially designed for specific applications.  For instance, this projector screen is designed to be an excellent diffuse reflector so you see the same brightness and color and all angles.  Mirrors in you bathroom are designed to be good specular reflectors.  Then there is retro-reflection.  This is almost always specially designed for a very specific application --- highway signs and pavement markings.  With retro-reflection, the light is redirected back to the source, regardless of what angles the light hits the surface.  
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Retroreflection
 Informal Definition

•
 

A ratio of the amount of 
light returned from a 
sign versus the amount 
hitting the sign

•
 

A way to measure the 
efficiency of a material

Light OUT of sign
Light INTO sign

= Retroreflectivity

Presenter
Presentation Notes
The term retroreflectivity is a way to describe the “efficiency”  of a material.  We already talked about how retroreflective materials are specifically designed for signs.  There are several ways to measure the efficiency of these sign products but in general, retroreflectivity is usually thought of as a way to quantify the ability of a sign material to reflect light back to the driver.  In its simplest terms, retroreflectivity can be thought of as a way to measure the amount of light leaving a sign versus the amount of light hitting the sign.  
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Retroreflective Elements

•
 

Glass spheres and microsized prisms are the 
current technologies used to make sign 
materials retroreflective 

•
 

The light is returned to the source in a cone 
shaped pattern

Presenter
Presentation Notes
When the reflected light from objects reaches our eyes, it makes the objects visible to us. Retroreflectivity redirects a majority of the light shining on an object back toward the light’s source. if most of the light is reflected back to the source, and light from the object that reaches our eyes make the object visible, where does the eye need to be for the object to appear the brightest? <answer is near headlamp> 

Retroreflective materials are not “perfect” retroreflectors, or else all of the incident light would be reflected back to the original source (i.e.: your headlights). Rather, the retroreflected light is distributed in some beam pattern, usually a cone or near conical distribution. Because a driver’s eyes are within this cone around the headlight, the sign becomes visible to the driver.  Glass bead technology typically provides a more nearly conical distribution, while prismatic retroreflectors may be designed to produce quite different retroreflected beam patters.   

The retroreflected beam shape and the various sign sheeting materials will be discussed later, but simply the retroreflective materials actually use diffused or mirror concepts to make it work. Light enters the sheeting cover, hits the glass bead, refracts (bends), hits the back of the bead, for encapsulated sheeting there is a silver mirror surface there which uses mirror technology to reflect the light.  The light returns in the same direction it came.  For engineering grade sheeting, the light must go beyond the back of the bead, thru more plastic, eventually reaching a mirror surface.
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Sign Sheeting Materials 

Engineering Grade

Hi-Intensity
Beaded

Microprismatic

Presenter
Presentation Notes
Handout FHWA sheeting ID guide.  Ask participants what type of sheeting they have in their jurisdiction.  
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Sign Sheeting

(First Retroreflective Sheeting) (Types I & II – e.g. Engineering Grades)

Presenter
Presentation Notes
Exposed lens sheeting was the first type of sign sheeting to provide retroreflectivity.

The top graph explains how some of the glass beads were “exposed” on the surface.  This did provide retroreflection, or light returning back to the source.  This is shown in the lower graphs.

The problem with exposed lens sheeting is that when water was on the surface, the light is refracted in the wrong directions where the water meets the beads.  This meant that it was not “retroreflective” when wet, such as during and following rain or in the morning when condensation is on the surface. (Note that this is still how most pavement marking materials are constructed, which is why there are difficulties in detecting pavement markings under wet night conditions.)
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Sheeting Types

(Type III – e.g. High Intensity)

Presenter
Presentation Notes
The next development in sign sheeting was encapsulated lens sheeting.  This sheeting has the beads completely under plastic, like enclosed lens sheeting, but actually has an air space on top of the bead.  Other changes made to this sheeting is the use of a mirror coat right on the back of the bead instead of a distance behind the bead.  Then the bead is different so it would focus the light on the back of the bead instead of a distance behind the bead.  All these changes made the sheeting more efficient at returning light.



29

Video Demonstration

Presenter
Presentation Notes
This video uses animation and describes how prismatic sign sheeting retroreflectivity redirects light back toward the course.  
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Retroreflectivity Cone

Retroreflector

Light Source 
Direction

Reflected light 
gets dimmer as 
distance from light 
axis increases

Reflected light 
is brighter near 
light axis

Presenter
Presentation Notes
ANIMATED
Light is reflected back in a cone shape.  The light is brighter in the center, which is called the illumination axis.  As you move further away from the axis, the reflected light gets dimmer.  Demonstration using flashlights and reflective signs.  Participants are using flashlights on the signs to see illuminance, moving the flashlights away from the sign makes dimmer.  
DEMONSTRATION
Instructors have students point a flashlight at a sign in the front of the room.  They move the light closer and further away from their eyes to show how the amount of reflected light decreases as the light gets further from their eyes.
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Flashlight Demonstration -
 

Cone

Dimmer

More dim

Bright

Demo 

Greg will get sample materials

Presenter
Presentation Notes
Time expected for demo: 5-10 minutes

Flashlight demo emphasizing cone of retroreflection. 

Big flashlight with 12 by 12 material being held by participant in front of projection screen (cover LCD projector light).  Instructor needs to hold flashlight against projector screen and shine at sign.  A cone of light will be seen on the screen.  Use different samples to show how much brighter some materials are versus others.  Also show how cone of reflected light is wider and shaped differently.  
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Cone of Retroreflection

Cone Size is Important

Presenter
Presentation Notes
<ANIMATED> The difference between sheetings is evident in the amount and manner in which light is sent back to a driver.  The sheeting retroreflects light in the general but opposite direction of the incoming headlight. The driver can be close to his/her headlights and therefore has small observation angle (such as in a passenger sedan or a sports car), or have a larger separation and therefore a larger observation angle (such as a heavy vehicle). 
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Perpendicular Perpendicular 
to signto sign

Entrance angle (Entrance angle ())
Between source and Between source and 

target axistarget axis
(blue and green lines)(blue and green lines)

Observation angle (Observation angle ())
Between source and receptorBetween source and receptor

(red and blue lines)(red and blue lines)





Key Geometry Angles
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Flashlight Demonstration –
 Retroreflective Angles

Dimmer

More dim

Bright

Demo 

Need photo of demo signs

Presenter
Presentation Notes
Time expected for demo: 5-10 minutes

Using penlights and demo signs.  Show cone size first by asking participants to hold flashlight on their nose.  Then keep flashlight pointing toward the sign and move flashlight toward their chest.  Sign becomes less bright because your moving the axis of cone.  Each demo sign is made of different materials so they same exercise will produce different results from demo sign to demo sign.  

One they have this concept down, describe that what they are doing is changing the observation angle.  You can describe it this way….when the flashlight is on your nose, think of the observation angle being small, the angle between the light and your eyes.  This might be similar to driving a sports car where the driver sits low and near the same height as the headlamps.  When the flashlight is down near their chest, the observation angle is larger, the angle between their flashlight and their eyes. This might be similar to driving a large truck where the driver sits high above the vehicle headlamps. 

One they have this concept down, rotate one of the demo signs while they hold their flashlight in a constant position.  Rotate the sign from side to side (45 degrees to flat to 45 degrees).  The angle that is changing is called the entrance angle.  Most materials perform steady within +/- 30 degrees.  
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Perpendicular Perpendicular 
to signto sign

Entrance angle (Entrance angle ())
Between source and Between source and 

target axistarget axis
(blue and green lines)(blue and green lines)

Observation angle (Observation angle ())
Between source and receptorBetween source and receptor

(red and blue lines)(red and blue lines)





Key Geometry Angles

Presenter
Presentation Notes
With this slide you can review the angles of retroreflectivity.  The observation angle is by far the most critical angle when it comes to describing retroreflectivity.  Specifying retroreflectivity without noting the observation angle (and to some degree, the entrance angle) is like specifying horsepower in a car without noting the RPMs and torque.  The key geometry is 0.2 for the observation angle and 4 degrees for the entrance angle.  
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Summary

•
 

Does retroreflectivity by itself describe how 
bright a sign will look?

•
 

Everything else equal, how will a driver in 
a sports car see a nighttime sign versus a 
driver in a big truck?

Presenter
Presentation Notes
<Instructor: this is intended to be a quiz.  Ask for answers from the class participants before going over the answer>
Does retroreflectivity by itself describe how bright a sign will look?  The answer is no.  There are many other things that go into the nighttime apprearance (brightness) of a traffic sign other than retroreflectivity.  For instance, the amount of light reaching the sign, the size of vehicle the observer is in (more specifically, the distance vertical between the headlamps and the observer’s eyes).  

Everything else equal, how will a driver in a sports car see a nighttime sign versus a driver in a big truck?  Driver in the car will see the sign as brighter.  They are closer to the center of the cone of retroreflection.  
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Questions
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Questions for You

•
 

What is unique about RETROreflection?

•
 

Where do you find examples of 
retroreflection?

•
 

Why is the cone of retroreflection 
important?

Presenter
Presentation Notes
<Have audience respond before giving answers>

What is unique about RETROreflection?  --- it is a special case of reflection where the light shines back to the source

Where do you find examples of retroreflection?  ---- traffic signs, pavement markings, eyes of some animals at night …

Why is the cone of retroreflection important?  ---- we have vehicles of all sizes using the road system.  The cone of retroreflection has to be adeqaute to accommodate all nighttime roadusers.  




New Requirements

MUTCD Sign Retroreflectivity 
Maintenance Requirements

Presenter
Presentation Notes
ASK:  Who remembers what the MUTCD is?   The Manual on Uniform Traffic Control Devices (MUTCD), by setting minimum standards and providing guidance, ensures uniformity of traffic control devices across the nation. 

ASK: And who remembers who has to use the MUTCD? MUTCD applies to all roads .. “open to public travel”  includes toll roads and roads within shopping centers, parking lots, airports, sports arenas, and other similar business and recreation facilities that are privately owned but where the public is allowed to travel without access restrictions. 

Also, make sure it is clear to the audience that public agencies are not responsible for installing/maintaining traffic control devices on private property of shopping centers and business facilities. And if they do, they are probably increasing their agency’s tort liability.  
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Final Rule

•
 

Published on Dec 21, 2007
–

 
Vol

 
72, No. 245

•
 

Revision #2 of the 2003 
Edition of the MUTCD

•
 

Effective Jan 22, 2008

Presenter
Presentation Notes
On Dec 21 2007, the Final Rule for minimum sign retroreflectivity was published in the Federal Register.  This change to the MUTCD is officially described as Revision 2 of the 2003 Edition of the MUTCD.  Let’s look closer at the Final Rule.  
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MUTCD Changes
•

 
Portions of the MUTCD revised:

•
 

Introduction
–

 
Compliance dates

•
 

Part 1
–

 
1A.11 -

 
relation to other publications

•
 

Chapter 2A
–

 
2A.09 - minimum sign retroreflectivity

–
 

2A.22 -
 

sign maintenance
•

 
Minor editorial changes to cross-references
–

 
2A, 2B, and 6F

Presenter
Presentation Notes
These are the parts of the MUTCD that had at least some changes because of the final rule.  Most of the changes were in Section 2A.09.  Let’s look at that section in more detail….
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New MUTCD Language
 Section 2A.09 Maintaining Minimum Retroreflectivity

•
 

“Standard: 
Public agencies or officials having jurisdiction 
shall use an assessment or management 
method that is designed to maintain sign 
retroreflectivity at or above the minimum levels 
in Table 2A-3”

Presenter
Presentation Notes
This is the meat of the new requirement.  <READ ALOUD SLOWLY>

It is a shall statement meaning it must be satisified.  

You must: use a maintenance method to maintain your signs at minimum retroreflectivity levels.  
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New MUTCD Language
 Section 2A.09 Maintaining Minimum Retroreflectivity

•
 

“Support: 
Compliance…

 
is achieved by having a method 

in place and using the method to maintain the 
minimum levels established in Table 2A-3.  
Provided that…

 
a method is being used, an 

agency would be in compliance…
 

even if there 
are some individual signs that do not meet the…

 levels at a particular point in time.

Presenter
Presentation Notes
<ask the audience to read this statement … give them a minute … then ask them what it means to them>

Another key change was the additonal language provided in this support statement.  Essentially, this statement clarifies what the MUTCD language means by adding the first sentence describing what is intended to be considered to be in compliance.  The second sentence clarifies that not all signs have to meet the minimum levels at all times.  
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Calibration Signs

–
 

Comparison Panels
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
In the new MUTCD language, there are specific methods listed that can be used to maintain traffic sign retroreflectivity.  These are generally described as assessment methods, which are those listed on the left, and management methods, which are those listed on the right.

ANIMATION

In this class, we’ll be focusing on the assessment methods.  

However, there are options for future methods based on engineering study or a combination of any of the methods.  
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Sign Color
Sheeting Type (ASTM D4956-04) 

Additional
CriteriaBeaded Sheeting Prismatic Sheeting

I II III III, IV, VI, VII, VIII, IX, X

White on 
Green

W*
G ≥

 

7
W* 

G ≥

 

15
W*

G ≥

 

25 W ≥

 

250; G ≥

 

25 Overhead

W*
G ≥

 

7 W ≥

 

120; G ≥

 

15 Ground-

 
mounted

Black on 
Yellow or
Black on 
Orange 

Y*; O* Y ≥

 

50; O ≥

 

50 

Y*; O* Y ≥

 

75; O ≥

 

75 

White on Red W ≥

 

35; R ≥

 

7 

Black on White W ≥

 

50 



 

The minimum maintained retroreflectivity levels shown in this table are in units of cd/lx/m2

 
measured at an observation angle of 0.2

 

and an entrance angle of -4.0.
For text

 

and fine symbol signs measuring

 

at least 1200 mm (48 in) and for all sizes of bold 
symbol signs
For text

 

and fine symbol signs measuring less than 1200 mm (48 in)
Minimum Sign Contrast Ratio ≥

 

3:1 (white retroreflectivity ÷

 

red retroreflectivity)
*  This sheeting type should not be used for this color for this

 

application.

New MUTCD Table 2A.3
Minimum Maintained Retroreflectivity Levels

Presenter
Presentation Notes
<NOTE:  Please spend extra time with this slide and go through examples and ask questions>

This is the table in the MUTCD that identified the minimum retroreflectivity levels for different sign types and different sheeting types.  It looks confusing at first but lets walk through some examples of how to use this data.  

The “x” in the table means that, for those signs with color matching the row header, that the material designated by the “x” is not bright enough, even when brand new.  This has caused some confusion so let me clarify some more.  Some people have heard that the new minimum retroreflectivity requirments eliminate the option to use engineering grade sheeting for all signs.  This is not true.  The table allows engineering grade sheeting to be used on white on red signs and black on white signs.  

For overhead guide signs, no beaded material can be used for the legends.  This means engineering grade, super-engineering grade, and high-intensity.  For shoulder mounted guide signs, which receive more headlamp illumination than overhead signs, the resetrictions for legend material only eliminates the engineering grade materials.  

STILL NO BLUE AND BROWN MIN LEVELS


Now lets go over an example.  Let’s say you have a 36-inch Curve warning sign.  What is the minimum retroreflectivity allowed?  In other words, the retroreflectivity level you cannot let this sign fall below.  The first column shows sign color.  The thrid row is for warning signs --- either yellow or orange.  Now let’s look at the notes #2 and #3.  The Curve warning sign is considered a Bold symbol sign.  So the minimum retroreflectivity for this sign is 50.  However, note that Type I material is not acceptable.  Type I material is Engineering Grade.  This means that even when Type I material is new, it is not bright enough for this sign.  
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Presenter
Presentation Notes
If you do not know the type of sheeting on your sign, use this reference to identify the specific type of material.  
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What signs need replaced?

Pictures do not accurately show retroreflectivity! 

Presenter
Presentation Notes
Classroom discussion to answer the question.  <answer is that all are OK.  They are new signs of different materials from engineering grade (Type I) to various Types of prismatic materials).  

Everyone wants to know what the numbers look like.  Unfortunately, it is not that easy.  There are many different factors in play as we discussed earlier.  Let’s try to review what some of those factors are.  Who can name a factor and describe how it can make pictures of signs difficult to represent what the driver sees? 

<Discuss with class the factors and how they relate to nighttime pictures>
< Announce: do not to use pictures a training tool>
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Exempt Signs
•

 
Parking/Standing/Stopping

•
 

Walking/Hitchhiking
•

 
Adopt-A-Highway

•
 

Blue or Brown Backgrounds
•

 
Exclusive Use of Bikes
or Peds

Note: Must still meet other
requirements in MUTCD
(inspections, retroreflective,
etc,)

Presenter
Presentation Notes
Not all the signs have to meet the minimum levels.  For example, here is a list of exempt signs.  

Although some Blue and Brown signs are just as important as those signs impacted by the new requirements, when the rule-making process commenced to add the minimum retroreflectivity levels to the MUTCD, the research to develop minimum retroreflectivity levels for blue and brown signs was just beginning.  That research has recently been completed and if the recommendations are added to the MUTCD, then the process will have to go through rule-making, just like any change or addition to the MUTCD.  The research report for blue and brown signs is available on the fhwa web page: fhwa.dot.gov/retro
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Clarification

•
 

Fluorescent colors
–

 
fluorescent yellow --

 
> yellow 

–
 

fluorescent yellow-green  --
 

> yellow
–

 
fluorescent orange  --

 
> orange

Presenter
Presentation Notes
Instructor: go over slides and then ask participants if EG can still be used?  If so, what type of signs? 
Type I Engineering Grade sign sheeting may still be used for white, green, and red backgrounds. Type I Engineering Grade sign sheeting also may still be used for the white legend on a sign with a red background. Thus, STOP signs and black-on-white regulatory signs may still be made from Type I Engineering Grade sign sheeting.
However, when agencies review their signing practices and their choice of sign materials, the annualized costs of the signs using factors such as expected sign life should be considered. Even though a particular type of sheeting might initially meet the minimum retroreflectivity levels when it is new, it might quickly degrade to below the minimum retroreflectivity levels, thus losing its effectiveness at night and requiring replacement the next time its retroreflectivity is assessed. The use of higher performance sheeting, even though it has a higher initial cost, might provide a better life-cycle cost for the agency. 


Instructor: Ask audience for other questions.  

Note, FHWA keeps a running log of Retro FAQs on their website.  fhwa.dot.gov/retro
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Summary
•

 
Do the new MUTCD requirements specify 
how often you need to inspect your signs 
for retroreflectivity? 

•
 

If the requirements are in the MUTCD, 
what types of roads need to be in 
compliance?  

Presenter
Presentation Notes
Do the new MUTCD requirements specify how often you need to inspect your signs for retroreflectivity?  No.  But you could follow up with an additional question about which methods might require an agency to set a policy on how often the signs are inspected.  The two main methods that need a policy for frequency are the visual inspection method and the measured sign retroreflectivity method.  

If the requirements are in the MUTCD, what types of roads need to be in compliance?  The MUTCD applies to all road open to public travel.  This does includes local roads, neighborhood roads, even parking lots and park roads.  
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Can we decide to replace signs 
based on daytime inspections?

Presenter
Presentation Notes
Remember, it is not possible to inspect retroreflectivity during the daytime except with retroreflectometer.  For example, let’ study this daytime picture for a minute.  Which of these signs has adequate retro <ask for audience feedback>  and which of these signs is needing to be replaced <ask for audience feedback> 

Show nighttime picture.

Ask how many got it right.  Discussion if needed.  
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Quiz

•
 

Which of these signs:
–

 
Needs to be replaced?

–
 

Is near the minimum retroreflectivity level?
–

 
Is adequate and good for a few more years?

A B C

Presenter
Presentation Notes
<Instructor should generate class room discussions>  
<ask specific people their answer … and why> 
Take your time with this slide
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Quiz Answers

•
 

Pictures of retro are sensitive to light and 
position of camera/flash
–

 
More light = brighter sign

•
 

Example:
–

 
Same: sign, camera, and camera/flash position

–
 

Different: flash intensity (amount of light)

Presenter
Presentation Notes
Answer --- the sign is fine.  It is a new prismatic sign.  The only thing that changes in the pictures was the amount of light.

This is why you cannot use a picture of a sign as a guide to determine whether in-service signs needs replaced.  Through this course, we will review the methods that have been established that you can use to satisfy the new MUTCD requirements in terms of maintaining your traffic sign retroreflectivity.  

Note: Retro white = 650, Retro red = 200



Training for Inspectors

Presenter
Presentation Notes
Now that we’ve gone over the basics that you need.  We’re going to get into the specific methods that you can use to maintain traffic sign retroreflectivity.  Note that the following material is meant to provide you the information you need to implement the methods.  It will ultimately be up to you to do the work adequately and document the work…which will be your defense in potential litigation.  
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Management Methods

MUTCD Methods
•

 
Visual assessment

•
 

Measured retroreflectivity 
•

 
Expected sign life

•
 

Blanket replacement
•

 
Control signs

•
 

Future methods
•

 
Combination of methods

www.fhwa.dot.gov/retro

Presenter
Presentation Notes
The intent of the methods is to provide a systematic means for agencies to maintain traffic sign retroreflectivity at or above the minimum levels. The FHWA has determined that agencies that use an approved method to maintain traffic sign retroreflectivity are in conformance with the minimum maintained retroreflectivity requirements established in the MUTCD. The methods shown here have been deemed by FHWA to be adequate as long as they are properly implemented.  This training have been developed to assist you with properly implementing the inspection methods.  

http://www.fhwa.dot.gov/retro


56

Methods Using Inspection

•
 

Visual Inspection Method
–

 
Comparison Panel Procedure

–
 

Calibrated Sign Procedure
–

 
Consistent Parameter Procedure

•
 

Retroreflectivity Measurement Method
–

 
Measurements made with Hand-Held Devices

Presenter
Presentation Notes
These are the methods that we’ll focus on today.  Of the Visual Inspection Method, there are three different procedures.  We’ll go over each procedure in detail.  In addition, another assessment method also exists where traffic sign retroreflectivity is measured with retroreflectometers.  We’ll go over this method as well because there are some important details to this method that you will need to know before you start measuring signs.  
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Visual Inspection Requirements

•
 

Trained inspector
•

 
Nighttime inspection

•
 

Need to tie to minimum values 
by using one of the following 
techniques
–

 
Comparison panels procedure, or

–
 

Calibration signs procedure, or
–

 
Consistent parameters procedure

Presenter
Presentation Notes
Wash DOT and TX DOT research has shown that nighttime inspections can be effective, especially with trained/educated inspectors.  Therefore, it is important that the inspector be trained in the proper procedures for conducting the evaluation.  The main focus of this presentation is to provide with you with the information you need to be prepared to conduct visual inspection or measure sign retroreflectivity.  
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Visual Inspection Method:
 Comparison Panel Procedure

Presenter
Presentation Notes
Let’s get into this.  The first of the three visual inspection methods we’ll go over is called the comparison panel procedure.  As the name implies, this procedure consists of small panels at pre-determined retroreflectivity levels that are used to visually inspect signs identified as marginal during nighttime inspections.  There is a photo here on the left showing a set of comparison panels and a photo on the right showing how the panels are used.  

Let’s look at the panel mounted to the Stop sign.  What do you think that photo illustrates?  <here a few responses>  Answer---we’ll be going over how to use comparison panels in the next 30 minutes.  
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
You’ve seen this slide already but I am going to use it to remind you where we are within the MUTCD Methods.  Right now we’re about to go over the comparison panel procedure, which is one of the three procedures outlined under the visual inspection method.  
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Overview

•
 

Any vehicle, any inspector age is OK.
•

 
The “initial”

 
inspection occurs at highway 

speeds.
•

 
When a marginal sign is spotted, 
–

 
Safely pull over to inspect the sign,

–
 

Install comparison panel on the sign, 
–

 
Evaluate from at least 25 feet, 

–
 

Hold a flashlight near inspector’s ear.  

Comparison Panel Procedure

Presenter
Presentation Notes
Now let’s go over the general technique for the comparison panel procedure.   

Make sure you follow appropriate safety procedures when conducting this inspection technique.  You’ll need the proper safety clothing, your vehicle safely off the road, and if there is not enough safe roadside / right of way, a proper traffic control plan will need to be initiated following Part 6 of the MUTCD.    
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Comparison Panels

•
 

Comparison panels must 
have a retroreflectivity level 
at least that designated in 
the MUTCD

•
 

The procedure must be 
done at night

These panels have retroreflectivity 
levels at the levels in the MUTCD
minimum retroreflectivity table

Comparison Panel Procedure

Presenter
Presentation Notes
The picture shows how this procedure is done once the comparison panel is attached to the sign.  Even though it is a daytime picture the procedure MUST be done at night. The tie to the minimum retroreflectivity levels is having comparison panels at the minimum levels or above the minimum retroreflectivity levels.  Let’s look back at the minimum retroreflectivity table.
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Sign Color
Sheeting Type (ASTM D4956-04) 

Additional
CriteriaBeaded Sheeting Prismatic Sheeting

I II III III, IV, VI, VII, VIII, IX, X

White on 
Green

W*
G ≥

 

7
W* 

G ≥

 

15
W*

G ≥

 

25 W ≥

 

250; G ≥

 

25 Overhead

W*
G ≥

 

7 W ≥

 

120; G ≥

 

15 Ground-

 
mounted

Black on 
Yellow or
Black on 
Orange 

Y*; O* Y ≥

 

50; O ≥

 

50 

Y*; O* Y ≥

 

75; O ≥

 

75 

White on Red W ≥

 

35; R ≥

 

7 

Black on White W ≥

 

50 



 

The minimum maintained retroreflectivity levels shown in this table are in units of cd/lx/m2

 
measured at an observation angle of 0.2

 

and an entrance angle of -4.0.
For text

 

and fine symbol signs measuring

 

at least 1200 mm (48 in) and for all sizes of bold 
symbol signs
For text

 

and fine symbol signs measuring less than 1200 mm (48 in)
Minimum Sign Contrast Ratio ≥

 

3:1 (white retroreflectivity ÷

 

red retroreflectivity)
*  This sheeting type should not be used for this color for this

 

application.

New MUTCD Table 2A.3
Minimum Maintained Retroreflectivity Levels

Presenter
Presentation Notes
The comparison panels need to be at a pre-determined retroreflectivity.  The value has to be at least that indicated in this table for the corresponding sign color.  For instance, warning sign retroreflectivity comparison panels needs to be at least 50 cd for text and fine symbol signs measuring at least 1200 mm (48 in) and for all sizes of bold symbol signs and 75 candela for text and fine symbol signs measuring less than 1200 mm (48 in).  One way to simplify this is having an agency minimum of 75 cd for all warning signs.  
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Source of Comparison Panels

•
 

With a retroreflectometer, an agency can 
find in-service signs near the minimum 
levels.  These signs can be removed from 
service and cut into smaller pieces. 

•
 

An agency can also look through their 
scrap yard.

•
 

As of June 2008, there are no known 
sources for ordering comparison panels.

Comparison Panel Procedure

Presenter
Presentation Notes
Note, as of June 2008, there are no available source to buy comparison panels.  However, if you have access to a retroreflectometer, you can create your own using signs from the field or signs that you may have already removed.  
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Field Procedure

Comparison Panel Procedure

Presenter
Presentation Notes
Pics show daytime inspection but it MUST take place at night.  When a marginal sign is identified during the nighttime inspection, the inspectors need to pull over and install a comparison panel to the suspect sign.  Then inspect the sign and the comparison panel with a flashlight.  A minimum evaluation distance of 25 feet is recommended.  If the comparison panel is brighter than the sign, the sign needs replaced.  

Instructor: here are some other things to talk about if you have time. Example: other personal safety issues associated with being on a roadside in the dark, e.g., need to watch footing to avoid holes, open drains, slippery vegetation on slopes, etc, etc.  What about plants such as poison ivy that while perhaps apparent upon visual inspection during the day are not so visible after dark? 

Also, in many areas of the country, most two-lane roads have only a two- to three-foot usable shoulder.  This means the vehicle will be partly on the road in an environment with many curves and grades (i.e., sight line restrictions).  In this case, there would need to be the appropriate TCP from the MUTCD.  If shadow vehicles are used, their lighting needs to be coordinated with the inspection so as not to interfere.  
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Field Procedure

Comparison Panel Procedure

Presenter
Presentation Notes
Here are some addition photos showing the procedure.  You will almost always need a ladder to perform this technique.  And of course, the proper visibility garments with retroreflective materials.  
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Pass or Fail ?

Comparison Panel Procedure

Presenter
Presentation Notes
Now let’s look at some examples.  Does this sign need replaced? 
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Pass or Fail ?

Comparison Panel Procedure

Presenter
Presentation Notes
How about this sign?  Does it need replaced?
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Pass or Fail ?

Comparison Panel Procedure

Presenter
Presentation Notes
What about these street name signs?  
This slide can have some great discussion.  Most participants will focus on the white panel and letters to discuss whether the sign meets or not.  After that discussion, point out the green panel.  From the slide, it looks like the sign would fail when compared with the white panel, but the background would pass when compared to the green panel.  What then?  Let the participants discuss at first.  <answer is that if either fails, then the sign fails>
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Pass or Fail ?

Comparison Panel Procedure

Presenter
Presentation Notes
Does the sign on the right need replaced? .  This sign is right on the edge of passing.  Discussion:  if it barely meets, maybe it’s OK to meet the rule, but if it’s marginal, maybe it’s in the best interest of the agency to go ahead and schedule replacement so you don’t have to waste time next year evaluating it again.



70

Comparison Panel Demonstration 
Using MiniSigns

•
 

Need comparison panels.  
•

 
Commercial grade yellow. 

•
 

3 x 6 inch substrates
•

 
100 panels.  

•
 

Sticker for back that says for demo purposes 
only

•
 

Send finished product to Greg. 
•

 
AD commercial grade ordered (June 11)

•
 

Centerline DFW making panels (July 16)

Comparison Panel Procedure

Presenter
Presentation Notes
This is a placeholder.  
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Comparison Panel Checklist
•

 

Be well rested
•

 

Select inspection vehicle and have headlamps aimed
•

 

Select inspection routes (both directions)
•

 

Prepare inspection forms (example shown later)
•

 

Have sign list if available (for each inspection route, a list of signs 
you expect to see, in order of the direction of travel)

•

 

Clip board, pen lights, dash cam, tape recorder, laptop, 
•

 

Comparison panels
•

 

Ladder
•

 

Retroreflective garments
•

 

Flashing lights for safety when installing comparison panel  
•

 

Cannot start in earnest until complete darkness

Comparison Panel Procedure

Presenter
Presentation Notes
In order to be efficient, it might help to install a dash cam and/or use a tape recorder.  These are not required but could help identify your bad signs and document the inspections … which would be useful if a tort claim ever developed based on sign retroreflectivity.  
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Pass or Fail ?

Comparison Panel Procedure

Presenter
Presentation Notes
Comparison panels need to be maintained.  Here is an example of a comparison panel that has aged past the minimum levels (next to a comparison panel of the proper retroreflectivity).  
Minimum retroreflectivity levels depend on material type
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Quiz

•
 

How often do you need to stop and use 
the comparison panels?

•
 

What size do the comparison panels need 
to be?

•
 

What color do the panels need to be?
•

 
What retroreflectivity level should the 
panels be?

Comparison Panel Procedure

Presenter
Presentation Notes
This slide is intended to generate discussions.  Could be 5 to 10 minutes or more.

Answers:

How often do you need to stop and use the comparison panels? <There is no specific recommendation for this.  The answer is an often as needed or when marginal signs are found during the inspeciton process.  The more an inspector does, the better he will be at judging the sign>

What size do the comparison panels need to be? <Again, there is no specific recommendation for this question.  If they are too small, there will not be enough material to make a good comparison.  If they are too big, there will be awkward.  Panels 4 inch by 8 inch work well>


What color to the panels need to be?  <they need to be the colors that represent your signs.  White, Yellow, Green, Red, etc…>

What retroreflectivity level should the panels be?  <no less than the values in the table in the MUTCD.  >
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Inspection Method :
 Calibrated Signs Procedure

Presenter
Presentation Notes
The second technique under the visual inspection method is called the calibration signs technique. The trained inspector would calibrate their eyes to a sample of signs that have been pre-determined to be near the minimum levels.  The inspector would look at the sample signs at night in the inspection vehicle they will be using.  They would then drive their roads and document those signs that appear to not meet the same brightness as the sample signs.
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
Again, you’ve seen this slide already but it serves as a good reminder to where we are within the MUTCD Methods.  Right now we’ve gone through the comparison panel procedure and we’re about to go over the calibration signs procedure, which is another one of the three procedures outlined under the visual inspection method.
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Overview

•
 

Any vehicle, any inspector age is OK.
•

 
Before leaving the maintenance yard, the 
inspectors visually inspects a set of 
representative signs in an effort to calibrate their 
eye before starting the nighttime inspections.

•
 

The calibration signs should be viewed at 
distances from 600 to 100 feet

•
 

Use low beams.
•

 
The inspection occurs at highway speeds.

Calibrated Signs Procedure

Presenter
Presentation Notes
Now let’s go over the general procedure for the calibration signs technique.    
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Calibration Signs

•
 

Calibration signs must 
have a retroreflectivity 
level at least that 
designated in the 
MUTCD

•
 

The inspection has to be 
done at night

Calibrated Signs Procedure

Presenter
Presentation Notes
The picture shows calibration signs mounted on a maintenance yard fence for convenience.  These signs should be covered when they are not being used to keep the signs are the desired retroreflectivity levels and condition.  If possible, the sign retroreflectivity level should be checked once in a while.  Let’s look back to the table of minimum retroreflectivity levels in the MUTCD.
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Sign Color
Sheeting Type (ASTM D4956-04) 

Additional
CriteriaBeaded Sheeting Prismatic Sheeting

I II III III, IV, VI, VII, VIII, IX, X

White on 
Green

W*
G ≥

 

7
W* 

G ≥

 

15
W*

G ≥

 

25 W ≥

 

250; G ≥

 

25 Overhead

W*
G ≥

 

7 W ≥

 

120; G ≥

 

15 Ground-

 
mounted

Black on 
Yellow or
Black on 
Orange 

Y*; O* Y ≥

 

50; O ≥

 

50 

Y*; O* Y ≥

 

75; O ≥

 

75 

White on Red W ≥

 

35; R ≥

 

7 

Black on White W ≥

 

50 



 

The minimum maintained retroreflectivity levels shown in this table are in units of cd/lx/m2

 
measured at an observation angle of 0.2

 

and an entrance angle of -4.0.
For text

 

and fine symbol signs measuring

 

at least 1200 mm (48 in) and for all sizes of bold 
symbol signs
For text

 

and fine symbol signs measuring less than 1200 mm (48 in)
Minimum Sign Contrast Ratio ≥

 

3:1 (white retroreflectivity ÷

 

red retroreflectivity)
*  This sheeting type should not be used for this color for this

 

application.

New MUTCD Table 2A.3
Minimum Maintained Retroreflectivity Levels

Presenter
Presentation Notes
What retroreflectivity show your yellow calibration sign be?

What about your street name calibration sign (assuming a white on green street name sign)?  
<it depends on the type of material the agency is using … for instance, if they use a prismatic white on a Type III beaded background, then the min retro on the white would be 250 and the green would be 25.>
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Source of Calibration Signs

•
 

With a retroreflectometer, an agency can 
find in-service signs near the minimum 
levels.  These signs can be removed from 
service and stored until nighttime sign 
inspections commence. 

•
 

An agency can also look through their 
scrap yard for representative signs.

•
 

As of June 2008, there are no known 
sources for ordering calibrated signs.

Calibrated Signs Procedure

Presenter
Presentation Notes
Note, as of June 2008, there are no available source to buy comparison panels.  However, if you have access to a retroreflectometer, you can create your own using signs from the field or signs that you may have already removed.  
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Field Procedure

These signs have retroreflectivity 
levels at the levels in the MUTCD
minimum retroreflectivity table

Calibrated Signs Procedure

Presenter
Presentation Notes
The signs are stored in a maintenance shed until the nighttime inspections are scheduled.  Then that are installed in the maintenance yard so that the inspectors can view them on their way out to begin their nighttime inspection runs.  
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Field Procedure

Calibrated Signs Procedure

•
 

Use the same vehicle that will be used during 
the visual inspection

•
 

View the calibration signs from the inspection 
vehicle at distances from 600 feet to 100 feet 
before leaving the maintenance yard / parking 
lot

•
 

During the visual inspection, look for signs less 
bright than the calibration signs 

•
 

Mark these signs for replacement
•

 
May include a route that allows inspector to 
review calibration signs during inspection. 

Presenter
Presentation Notes
The signs are stored in a maintenance shed until the nighttime inspections are scheduled.  Then that are installed in the maintenance yard so that the inspectors can view them on their way out to begin their nighttime inspection runs.  
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Quiz

•
 

What type of vehicle is needed for this 
method?

•
 

How old does the inspector need to be?
•

 
How does this method compare to the 
comparison panel method?

•
 

How many calibration signs do you need?

Calibrated Signs Procedure

Presenter
Presentation Notes
What type of vehicle is needed for this method?  <any vehicle, but the headlamps should be aimed before beginning>
How old does the inspector need to be?  <it does not matter as long as they have a driver’s license.  They should not be associated with the signing budget or sign shop because their current workload or budget situation may influence their decision making during the inspections >
How does this method compare to the comparison panel technique?  <both technique allow any age inspector and any vehicle.  For this technique, the eyes are calibrated before the inspection begins.  For the comparison panel technique, the eyes are calibrated as the inspection is carried out>
How many calibration signs do you need?  <enough that adequately represent the signs in your agency … one for warning signs, one for Stop signs, etc.>
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Checklist
•

 
Be well rested

•
 

Select inspection vehicle and have headlamps aimed
•

 
Select inspection routes (both directions)

•
 

Prepare inspection forms (example shown later)
•

 
Have sign list if available (for each inspection route, a list 
of signs you expect to see, in order of the direction of 
travel)

•
 

Clip board, pen lights, dash cam, tape recorder, laptop, 
•

 
Cannot start in earnest until complete darkness

•
 

View calibration signs before starting your inspection 
routes

Calibrated Signs Procedure
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6 different types of 
material used on these 
Stop signs

Presenter
Presentation Notes
Be careful where you set up your calibration signs.  The background complexity behind the signs should be similar to what you will see in the field.  Different background complexities can make a difference of how an inspector will see the brightness of the signs.  Here are 6 different materials that look about the same … not the tail lights of the of the vehicle…



85

7 different types of 
material used on these 
Stop signs

Presenter
Presentation Notes
Here is a picture of the same materials (plus one more) in an environment without any background complexity.  The brightness differences between these sheeting is more obvious now.  
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Visual Inspection Method:
 Consistent Parameter Procedure

Presenter
Presentation Notes
The last of the three visual inspection methods we’ll go over is called the consistent parameter technique. This technique is different in the previous two in that you need to have an older driver be the sign inspector and the inspection vehicle needs to have specific headlamp type.  We’ll go over the details in the next few slides.
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
Now we’ve gone through the first two methods of the visual inspection method.  The last is called the consistent parameter procedure.  
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Overview

•
 

With this method, a SUV or truck has to be used 
with specific headlamps (described later) and 
the inspector needs to be at least 60 years old. 

•
 

The inspection occurs at highway speeds.
•

 
No calibration signs or comparison panels are 
needed.  

•
 

This method simulates the conditions of the 
research which FHWA used as a foundation for 
the minimum retroreflectivity levels. 

Consistent Parameter Procedure

Presenter
Presentation Notes
This method is designed to be consistent with the research that was conducted to develop the minimum retro levels.  That research used older drivers in an SUV vehicle.  The SUV vehicle was used because as we discussed earlier, the size of the vehicle is a key factor in the appearance of the sign brightness at night.  The SUV sized vehicle is a near worse case for a typical passenger vehicle.  In other words, a sedan typically has dimensions that put the drivers eye closer to the center of the retroreflection cone we discussed earlier.  Now an 18-wheeler has the worst dimensions in terms of nighttime sign brightness within the cone of retroreflection .  
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Headlamp Identification 

Consistent Parameter Procedure

Presenter
Presentation Notes
Looking for a VOL or a VOR stamped on the lens of the headlamps.  Can be hard to find.
Have headlamps properly aimed at certified auto mechanic
Most vehicles manufactured model year 2000 or later will have these headlamps but better to double check.  

Visually Optically Aimed (R=right, L=left)

Produces a sharp horizontal line in beam pattern that can be used for aiming.  
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Field Technique
•

 
Preferable to use a two person crew.

•
 

Must have a SUV, pick-up, or similar vehicle with 
VOA style headlamps.

•
 

Driver can be any age but inspector needs to be 
at least 60 years old.  

•
 

Inspection occurs at highway speeds.
•

 
Inspector concentrates on judging sign 
retroreflectivity.
–

 
Example: adequate, marginal, poor (replace)

•
 

Driver concentrates on driving safely. 

Consistent Parameter Procedure

Presenter
Presentation Notes
In 1997 the requirements for VOA style headlamps were added.  Almost all of the vehicles manufactured today have VOA headlamps.  However, between 1997 and now, some manufacturers were able to incorporate VOA headlamps earlier.  Make sure you check your inspection vehicle.  If possible, use a newer vehicle.  
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Quiz

•
 

What are the advantages of this method?
•

 
What are the limitations of this method?

•
 

Of all the visual inspections methods, 
which is your preferred method?  Why?
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent Parameters

Consistent Parameter Procedure

Presenter
Presentation Notes
What are the advantages of this method? <do not need calibration sign or comparison panels>
What are the limitation of this method? <need an older inspector and a specific type of vehicle with specific headlamps>
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Checklist
•

 
Inspector and driver need to be well rested

•
 

Have SUV/ Truck vehicle with VOA headlamps aimed 
properly

•
 

Have routes selected
•

 
Prepare enough inspection forms

•
 

Have sign list if available
•

 
Clip board, pen lights, dash cam, tape recorder, laptop, 

•
 

Be fueled up
•

 
Cannot start in earnest until complete darkness

•
 

Remember to evaluate both colors of signs with two 
retroreflective colors (white on green, white on red, etc.)

Consistent Parameter Procedure
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
Now we’ve gone through the all of the procedures listed in the visual inspection method.  Before we get into a different method, there are some additional items to cover related to all visual inspection procedures.  
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Common Visual Inspection 
Features

•
 

Aim inspection vehicle headlamps (take to 
certified auto mechanic)

•
 

Two-person crew works best
•

 
Having an inventory is preferred

•
 

Use low-beam headlamps
•

 
Have evaluation form and criteria
–

 
Example: good or bad (replace)

•
 

Conduct evaluations at roadway speed

Presenter
Presentation Notes
The usual method of inspecting signs at *night* is to use a two-person crew. While the driver focuses on the driving task, the passenger evaluates the signs and records the appropriate information. An alternative to a two-person crew is to use one person with a tape recorder or camcorder.  Either way, it helps to have a sign inventory or a list of sign in order for specific roadway sections.  This can help locate sign knockdowns.  In addition, using low-beam headlamps is important too.  For the visual inspection methods, they can be performed from the travel lane at typical nighttime speeds.  
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Visual Inspection Tips

•
 

It is preferred to have a list of the signs 
along the inspection route.
–

 
Adds consistency to the inspections

–
 

Reduced need for writing during inspection
•

 
Only need a score for each sign such as: good, 
marginal, replace.

–
 

Provides documentation that the inspections 
were conducted ---

 
just in case!

–
 

Allows identification of missing signs

Consistent Parameter Procedure
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Sign List Example
Sign Retroreflectivity Inspection Form

Date:

 

Route start point:
Inspector:

 

Route end point:

Sign

 

Sign

 

Odom.

 

RETROREFLECTIVITY
Description      Color     Reading     Good

 

Marginal

 

Replace

Stop             Red      0.1

Route Mkr

 

Wht

 

0.2

Spd

 

Lmt

 

Wht

 

0.5

Presenter
Presentation Notes
Having this form in a computer file would make it easy to add or drop signs and organize the lists so that they are in the order that the inspection is planned.  The form could have lots of different looks depending on how your signs are located and what information you will need to know how to identify the correct sign at night.  With a form like this, the inspector only has to mark a score for the sign.  

Using a form like this, a good sign is a sign that is rated well above the minimum and probably OK for several years.
A marginal sign is a sign that looks to be near the minimum.  Marginal signs should be flagged for next years inspection, or further inspected using a retroreflectometer or a comparison panel.  They could also be inspected by a different inspector to get a second opinion.  
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Retroreflectivity Measurement 
Method

Presenter
Presentation Notes
<If the inspector has access to a retroreflectometer, they should bring it to the class for some hands-on demonstrations>

Now lets start talking about taking retroreflective measurements instead of visual inspection techniques.  
Has anyone ever measured retroreflectivity?  In the field?  What can you tell us about it?  
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
So far, we have reviewed the procedures that make up the Visual Assessment Method.  The 3 procedures were: Comparison Panel Procedure, Calibrated Sign Procedure, Consistent Parameter Procedure.  Now we’re going to look at the Measured Retroreflectivity Method in more detail.
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Overview

•
 

This method includes sign retroreflectivity 
measurements of in-service signs

•
 

The measurements are made with devices 
similar to cordless drills

•
 

The measurement devices must be in 
contact with the sign face

•
 

The measurements need to be 
periodically repeated (e.g., annually or 
every other year)

Presenter
Presentation Notes
Ask the audience why the measurements would need to be repeated annually (or some other set interval).  
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Sign Sheeting Degrades over Time

Day                    Night

Age (years)

R
et

ro
re

fle
ct

iv
ity

Type I

Type II

Type III

Presenter
Presentation Notes
Retroreflectivity degrades over time and needs to be evaluated ever so often, regardless of the method of inspection.  
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Devices Available in the US

Model GR3 
by Delta

http://www.tapconet.com/digital 

Model 922 
by Road Vista

http://www.roadvista.com

* as of June

 

2008

* FHWA does not endorse specific products

Presenter
Presentation Notes
These are the two most common retroreflectivity measurements devices available in the US.  They are both hand held devices and essentially prodice the same information.  The web sites for these instruments are shown on this slide for your reference.  The devices are approx $10,000 each.  
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Available Features

•

 

RoadVista Model 922
–

 

Annular Device (one measurement on 
prismatics)

–

 

Measurement Point: 1 inch in Diameter
–

 

Aperture reducer (for measuring narrow 
text)

–

 

GPS
–

 

Data storage (4,500 readings) & Download 
Software

–

 

Removable / Rechargeable Battery
–

 

Entrance Angle -4.0 degrees
–

 

Measures 2 observation angles at the same 
time (0.2 & 0.5)

–

 

Bar code reader
–

 

ASTM E1709 compliant
–

 

Extension Pole Kit is Available & Adjustable 
Entrance Angle Attachment

–

 

Built in USA

•

 

Delta RetroSign GR3
–

 

Point Device (two measurements on 
prismatics 0 / 90 degrees)

–

 

Measurement Point: 1.2 inches
–

 

Aperture reducer (for measuring narrow 
text, .625 +/-)

–

 

GPS
–

 

Data storage (250,000 readings) & 
Download Software

–

 

Removable / Rechargeable Battery
–

 

Entrance Angle -4.0 degrees
–

 

4500 Measures 1 observation angle (0.2)
–

 

GR3 Measures 3 observation angles at 
the same time (0.2 0.5 & 1)

–

 

RFID reader (field tag reading device)
–

 

ASTM E1709 compliant
–

 

Extension Pole Kit is Available

Presenter
Presentation Notes
Costs are $10,000 to $12,000 as of June 2008.  The info on this slide is only meant to be a quick reference for those interested in purchasing a device.  
<This slide is not meant to take a lot of time>.  
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Important Common Features

•
 

Measurements are provided at standard 
geometry (defined by ASTM)
–

 
0.2 degree observation angle

–
 

-4.0 degree entrance angle
•

 
Ability to store data

•
 

Easy to use
•

 
Rechargeable batteries

Presenter
Presentation Notes
Both devices provide measurements at the standard geometry of 0.2 degree observation angle and 4 degree entrance angle.  This is the same as the minimum retroreflectivity levels in the MUTCD.  Measurements at other geometries cannot be used with the minimum retroreflectivity levels in the MUTCD table.  



104

Important Distinctions
•

 

RoadVista Model 922
–

 

Annular Device
•

 

Delta RetroSign GR3
–

 

Point Device

Presenter
Presentation Notes
If you measure the same point on the same sign, you may get different readings with these devices.  This is why…

The instruments are either a "point instrument" or an "annular instrument," depending on the shape of the receiver aperture. You will need to know which kind you have because you will get different readings with them.  Be sure to refer to the owner’s manual and ask the seller for training on how to measure signs near the minimum retroreflectivity levels.  
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Practical Differences

•
 

Sign sheeting materials made with glass 
beads

 
-

 
NONE

•
 

Sign sheeting materials made with prisms
–

 
Measurements from different devices can be 
as much as 25% different.  

•
 

Always make measurements with devices 
held at the same orientation

Presenter
Presentation Notes
Glass bead sheeting materials tend to be rotationally insensitive. Therefore, point and annular instruments should produce similar RA values for these materials. The RA values for prismatic sheeting, however, are rotationally sensitive, and the RA values produced by point and annular instruments can differ on the order of 10 percent, with differences of up to 25 percent possible. Annular instruments cannot accurately gauge how the RA of prismatic sheeting varies with rotation angle. 
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Measurement Rotation Example

•
 

0 degree rotation 

Presenter
Presentation Notes
Here is a measurement of the Stop sign with the retroreflectometer held at 0 degrees.  The reading at 0.2 degrees is 179.
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Measurement Rotation Example

•
 

45 degree rotation

Presenter
Presentation Notes
Let’s measure the same Stop sign but rotating the instrument 45 degrees.  Now the reading at 0.2 degrees is 109.
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Measurement Rotation Example

•
 

90 degree rotation

Presenter
Presentation Notes
OK.  Once again, let’s measure the same Stop sign but rotating the instrument to 90 degrees.  Now the reading at 0.2 degrees is 120.
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Measurement Rotation Example 
Results (Observation = 0.2o)

0 degrees 45 degrees 90 degrees

R
et

ro
re

fle
ct

iv
ity Minimum

Retro 

Presenter
Presentation Notes
These differences are why you have to be consistent when using a point device.  Imagine if the min retro was 150 in this case.  There could be confusion on whether the sign passed minimum retro levels or not.  

Always make measurements with devices held at the same orientation
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Field Procedure

•
 

Make note of the type of sheeting  
•

 
Measure each color that is retroreflective

•
 

Multiple measurements should be made to 
compute an average

•
 

A measurement protocol should be 
developed

•
 

An extension pole or ladder will be needed
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Presenter
Presentation Notes
If you do not know the type of sheeting on your sign, use this reference to identify the specific type of material.  
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Measurement Protocol
 Example

•
 

For Stop signs, an agency 
may require a minimum of 
4 measurements per color 
as shown to the left

•
 

The average of the 4 
measurements would be 
used to assess the 
condition of the sign 
retroreflectivity

Presenter
Presentation Notes
Avoid taking msmts where there are bullet holes, paint ball marks, graffiti, or other damage not representative of most of the sign’s condition.
Always hold the retroreflectometer at the same orientation. 



113

Sign Color
Sheeting Type (ASTM D4956-04) 

Additional
CriteriaBeaded Sheeting Prismatic Sheeting

I II III III, IV, VI, VII, VIII, IX, X

White on 
Green

W*
G ≥

 

7
W* 

G ≥

 

15
W*

G ≥

 

25 W ≥

 

250; G ≥

 

25 Overhead

W*
G ≥

 

7 W ≥

 

120; G ≥

 

15 Ground-

 
mounted

Black on 
Yellow or
Black on 
Orange 

Y*; O* Y ≥

 

50; O ≥

 

50 

Y*; O* Y ≥

 

75; O ≥

 

75 

White on Red W ≥

 

35; R ≥

 

7 

Black on White W ≥

 

50 



 

The minimum maintained retroreflectivity levels shown in this table are in units of cd/lx/m2

 
measured at an observation angle of 0.2

 

and an entrance angle of -4.0.
For text

 

and fine symbol signs measuring

 

at least 1200 mm (48 in) and for all sizes of bold 
symbol signs
For text

 

and fine symbol signs measuring less than 1200 mm (48 in)
Minimum Sign Contrast Ratio ≥

 

3:1 (white retroreflectivity ÷

 

red retroreflectivity)
*  This sheeting type should not be used for this color for this

 

application.

New MUTCD Table 2A.3
Minimum Maintained Retroreflectivity Levels

Presenter
Presentation Notes
For Stop signs, we would compare to the average retroreflectivity levels to the numbers in the red box.  

Now let’s look at this “additional criteria for white on red signs (the number 4 in the circle)
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Sign Color
Sheeting Type (ASTM D4956-04) 

Additional
CriteriaBeaded Sheeting Prismatic Sheeting

I II III III, IV, VI, VII, VIII, IX, X

White on 
Green

W*
G ≥

 

7
W* 

G ≥

 

15
W*

G ≥

 

25 W ≥

 

250; G ≥

 

25 Overhead

W*
G ≥

 

7 W ≥

 

120; G ≥

 

15 Ground-

 
mounted

Black on 
Yellow or
Black on 
Orange 

Y*; O* Y ≥

 

50; O ≥

 

50 

Y*; O* Y ≥

 

75; O ≥

 

75 

White on Red W ≥

 

35; R ≥

 

7 

Black on White W ≥

 

50 



 

The minimum maintained retroreflectivity levels shown in this table are in units of cd/lx/m2

 
measured at an observation angle of 0.2

 

and an entrance angle of -4.0.
For text

 

and fine symbol signs measuring

 

at least 1200 mm (48 in) and for all sizes of bold 
symbol signs
For text

 

and fine symbol signs measuring less than 1200 mm (48 in)
Minimum Sign Contrast Ratio ≥

 

3:1 (white retroreflectivity ÷

 

red retroreflectivity)
*  This sheeting type should not be used for this color for this

 

application.

New MUTCD Table 2A.3
Minimum Maintained Retroreflectivity Levels

Presenter
Presentation Notes
Maintaining a contrast ratio helps ensure that the sign is recognizable and legible at night.  
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Contrast Ratio

•
 

For red and white signs, there 
is a contrast ratio requirement 
of ≥

 
3.

•
 

Contrast ratio equals:

•
 

Faded or pink looking Stop 
signs indicate that the 
contrast ratio may be too low 
for nighttime driving 

Average of white measurements

Average of red measurements

Presenter
Presentation Notes
A contrast ratio of at least 3:1 is needed.  The contrast ratio is computed by dividing the white retroreflectivity value by the red retroreflectivity value.  

Most stop signs are made using a silk screening process.  Over time , the red ink fades and even though the color begins to look bad, what happens is the retroreflectivity of the red increases (because of the faded ink).  This lowers the contrast ratio of the sign.  
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Measuring Letters 

Presenter
Presentation Notes
Letters on street name signs and other similar signs where the letters are retroreflective create an issue in that the dimension of the letter is usually less than the dimension of the aperature of the retroreflectometer.  In this case, you will need to use reducer cap, which requires recalibrating the retroreflectometer.  



117

Measuring Letters

The reduction cap decreases the aperature

 

size to 0.5 inch

Presenter
Presentation Notes
After installing the reducer cap, the device will need to be recalibrated.  And if you take the reduced cap off, the device will need to be recalibrated.  
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Taking Measurements

•
 

You will be in the ROW so safety is 
ultimately the highest priority

•
 

Signs are usually out of reach so a ladder 
or extension pole will be needed.

•
 

For overhead signs, a bucket truck will be 
needed.

•
 

The device memory can be used to save 
the readings or a notepad or a palm 
device
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Taking
 

Measurements

Presenter
Presentation Notes
One concern, cannot tell orientation of sheeting when using extension pole
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Orientation of Sign Sheeting

Presenter
Presentation Notes
Not only is it important to measure signs with consistent device orientation, but it is also important to note the direction of the material on the sign.  Here are some signs with materials installed at various orientations.  

One thing to remember is to always hold the device up and down when making measurements.
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Advantages / Disadvantages
•

 
Advantages:
–

 
Provides the most direct means of monitoring the 
maintained retroreflectivity levels 

–
 

Removes subjectivity
•

 
Disadvantages:
–

 
Cost of instruments (approx $10,000 to $12,000)

–
 

Measuring all signs in a jurisdiction can be time 
consuming

–
 

Using retroreflectivity as the only indicator of whether 
or not a sign should be replaced may end up 
neglecting other attributes of the sign's overall 
appearance. 

Presenter
Presentation Notes
Measured retroreflectivity provides the most direct means of monitoring the maintained retroreflectivity levels of deployed traffic signs. This removes all subjectivity that exists in other methods. However, a limit must be established on how close a sign's retroreflectivity levels can be to the required minimum levels before they are replaced. Measurement uncertainty and the variance between the retroreflectivity at the prescribed measurement geometry versus the retroreflectivity at the actual observation geometry may result in a sign that meets the minimum requirements but does not meet the needs of the driver, and vice versa.
The main disadvantage of using this method is that measuring all of the signs in a jurisdiction is time consuming. Measured sign retroreflectivity may be best used to support one of the other methods or as a means of evaluating marginal signs. Another disadvantage is that using the retroreflectivity of the sign as the only indicator of whether or not a sign should be replaced may end up neglecting other attributes of the sign's overall appearance. Other factors should be considered, including the overall appearance and legibility of the sign, as well as environmental concerns, such as areas with high levels of visual clutter or glare, that may require a brighter sign. Agencies need access to instruments and trained personnel to use this method.
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Quiz

•
 

How many measurements are needed on 
each sign?

•
 

How often should signs be measured?
•

 
Should you clean the sign before taking a 
measurement? 

•
 

Would you rather measure signs during 
the daytime or conduct a nighttime 
inspection technique as described earlier?

Presenter
Presentation Notes
How many measurements on needed on each sign? <no minimums have been set but at least three is a good rule of thumb>
How often should signs be measured? <no specific rules have been set but probably at least every two years>
Should you clean the sign before taking a measurement?  <probably not since the driver sees the sign through the same dirt as the measurement is made>
Would you rather measure signs during the daytime or conduct a nighttime inspection technique as described earlier? <a discussion topic for class>




123

Additional Considerations

•
 

Will the methods we reviewed today be 
effective in all conditions?

•
 

Can you think of some other field methods 
that might be used to evaluate traffic sign 
retroreflectivity?

Presenter
Presentation Notes
An open discussion topic for the class.  

Will the methods we reviewed today be effective in all conditions?  <No.  We’re going to go over some examples in the next slide>

Can you think of some other field methods that might be used to evaluate traffic sign retroreflectivity?  <if so, and they are not already described in the MUTCD, they can only be used after an engineering study shows that they are viable>
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Sign Conditions

Presenter
Presentation Notes
Signs cannot be snow covered, frost covered, dew covered, or even wet.  

It is optional whether the sign is cleaned before the measurements. 
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Rural vs Urban Areas

•
 

The minimum retroreflectivity levels in the 
MUTCD are based on
–

 
Older drivers vision

–
 

Sign recognition and legibility
–

 
Rural areas without background complexity

•
 

What happens in urban areas?

Presenter
Presentation Notes
Open discussion to generate class comments…

<example of possible scenario is shown on next slide>
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Can you see the sign?

Presenter
Presentation Notes
Even though the keep right sign meets the minimum retroreflectivity levels, does it look adequate for this condition (a signalized intersection in an urban area)?  Urban areas may want to adopt threshold levels above the minimum retroreflectivity levels in the MUTCD.
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New MUTCD Language
 

“…One or more of the following assessment 
or management methods should be used…”

•
 

Visual Nighttime 
Inspection
–

 
Comparison Panels

–
 

Calibration Signs
–

 
Consistent 
Parameters 

•
 

Measured Sign Retro

•
 

Expected Sign Life
•

 
Blanket Replacement

•
 

Control Signs
•

 
Future Method Based 
On Engr. Study

•
 

Combination Of Any

Presenter
Presentation Notes
Today we have reviewed two of the methods listed in the MUTCD to maintain traffic sign retroreflectivity. the Visual Assessment Method and the Measured Retroreflectivity Method.  As you know, other Methods are available but they are based more on management techniques that require reduced field evaluations.  Another training course is available for additional information on these slides.  
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Resources
•

 
Your local LTAP Center
–

 
Some have retroreflectometers for loan

•
 

Methods for Maintaining Traffic Sign 
Retroreflectivity, 2007
–

 
FHWA-HRT-08-026

–

 

http://safety.fhwa.dot.gov/roadway_dept/retro/hrt08026/

•
 

FHWA  fhwa.dot.gov/retro

•
 

ATSSA  www.retroreflectivity.net

Presenter
Presentation Notes
If you are  interested in learning more about the topics we discussed today, there are many great sources of additional reading.  

http://safety.fhwa.dot.gov/roadway_dept/retro/hrt08026/
http://www.fhwa.dot.gov/retro
http://www.retroreflectivity.net/
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http://safety.fhwa.dot.gov/roadway_dept/safersigns.pdf

Presenter
Presentation Notes
FHWA has developed pamphlets on the new retroreflectivity requirements and other related topics.  If you are interested in these documents, please let me know.  They are also available at the web site on the bottom of the screen.  
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Your job is the most important part of 
making this new regulation successful

Increase safety 
Increase nighttime visibility


	Conducting Sign Retroreflectivity Inspections
	Ground Rules
	Course Instructor(s)
	Participant Introductions
	Purpose of Course
	Content & Schedule
	Questions
	Why Do We Install Signs?
	Key Issue: Older Drivers
	MUTCD
	MUTCD
	MUTCD
	MUTCD Sign Maintenance
	More than just Retroreflectivity
	Night Travel and Crashes
	Nighttime Driving
	Retroreflective Signs
	Another Day/Night Example
	Another Example
	Another Example
	Daytime sign visibility can be low 
	Retroreflectivity Concepts
	RETROreflection
	Retroreflection�Informal Definition
	Retroreflective Elements
	Sign Sheeting Materials 
	Sign Sheeting
	Sheeting Types
	Video Demonstration
	Retroreflectivity Cone
	Flashlight Demonstration - Cone
	Cone Size is Important
	Key Geometry Angles
	Flashlight Demonstration – Retroreflective Angles
	Key Geometry Angles
	Summary
	Questions
	Questions for You
	New Requirements
	Final Rule
	MUTCD Changes
	New MUTCD Language�Section 2A.09 Maintaining Minimum Retroreflectivity�
	New MUTCD Language�Section 2A.09 Maintaining Minimum Retroreflectivity�
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Slide Number 45
	Slide Number 46
	What signs need replaced?
	Exempt Signs
	Clarification
	Summary
	Can we decide to replace signs based on daytime inspections?
	Quiz
	Quiz Answers
	Training for Inspectors
	MUTCD Methods
	Methods Using Inspection
	Visual Inspection Requirements
	Visual Inspection Method:�Comparison Panel Procedure
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Overview
	Comparison Panels
	Slide Number 62
	Source of Comparison Panels
	Field Procedure
	Field Procedure
	Pass or Fail ?
	Pass or Fail ?
	Pass or Fail ?
	Pass or Fail ?
	Comparison Panel Demonstration Using MiniSigns
	Comparison Panel Checklist
	Pass or Fail ?
	Quiz
	Inspection Method :�Calibrated Signs Procedure
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Overview
	Calibration Signs
	Slide Number 78
	Source of Calibration Signs
	Field Procedure
	Field Procedure
	Quiz
	Checklist
	Slide Number 84
	Slide Number 85
	Visual Inspection Method:�Consistent Parameter Procedure
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Overview
	Headlamp Identification 
	Field Technique
	Quiz
	Checklist
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Common Visual Inspection Features
	Visual Inspection Tips
	Sign List Example
	Retroreflectivity Measurement Method
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Overview
	Sign Sheeting Degrades over Time
	Devices Available in the US
	Available Features
	Important Common Features
	Important Distinctions
	Practical Differences
	Measurement Rotation Example
	Measurement Rotation Example
	Measurement Rotation Example
	Measurement Rotation Example �Results (Observation = 0.2o)
	Field Procedure
	Slide Number 111
	Measurement Protocol�Example
	Slide Number 113
	Slide Number 114
	Contrast Ratio
	Measuring Letters 
	Measuring Letters
	Taking Measurements
	Taking Measurements
	Orientation of Sign Sheeting
	Advantages / Disadvantages
	Quiz
	Additional Considerations
	Sign Conditions
	Rural vs Urban Areas
	Can you see the sign?
	New MUTCD Language��“…One or more of the following assessment or management methods should be used…”
	Resources
	Slide Number 129
	Slide Number 130

