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Outline

» What is retroreflectivity?

» What are the retroreflectivity requirements 
and how have they changed?

» How is retroreflectivity measured?

» Must a public agency implement this 
standard?

» When should the agency implement this 
standard?

» What are the consequences of non-
compliance?
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What is retroreflectivity?

• Retroreflectivity—a property of a surface that 
allows a large portion of the light coming from 
a point source to be returned directly back to 
a point near its origin. 

Source: MUTCD, 2009 Edition



What is retroreflectivity?



Compliance Dates

Compliance Dates Per Revision 2 of the 2003 MUTCD

(No Longer Applicable)

January 2012

January 2015

January 2018



Compliance Dates

Source: MUTCD, 2009 Edition with Revisions 1 and 2

June 13, 2014
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Statistics

» 10.7 million drivers age 70+ in 1990

» 20.6 million drivers age 70+ in 2006

o 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

» 2020 estimate – 40 million drivers 70+

o By 2020 approximately 1/5 of the U.S. 
Population will be 65+

Source: FHWA Presentation: Conducting Sign Retroreflectivity Inspections



Statistics

Source: Administration on Aging, “A Profile of Older Americans: 2016”



Statistics

Source: “Road Design Standards for Older Drivers”, by Randy Hulsey, Director of Douglas County 
Department of Transportation



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. 

Source: Presentation – “Conducting Sign Retroreflectivity Inspections”, FHWA 



Sign Requirements

MUTCD Section 2A.07 – Retroreflectivity and Illumination

“The basic requirements of a 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:

A. High visibility by day and night; and

B. High legibility (adequately sized letters, symbols, or

arrows, and a short legend for quick comprehension by a

road user approaching a sign).”

Source: MUTCD, 2009 Edition



Sign Requirements

MUTCD Section 2A.07 – Retroreflectivity and Illumination

» “Regulatory, warning, and guide signs and object markers shall

be retroreflective (see Section 2A.08) or illuminated to show the

same shape and similar color by both day and night, unless

otherwise provided in the text discussion in this Manual for a

particular sign or group of signs.”

» “The requirements for sign illumination shall not be considered

to be satisfied by street or highway lighting.”

Source: MUTCD, 2009 Edition



Retroreflectivity Requirements for Public Agencies

MUTCD 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.

Source: MUTCD, 2009 Edition





Consequences of Non-Compliance

Source: “Sign Retroreflectivity Guidebook”, FHWA, 2009



Retroreflectivity Requirements for Public Agencies

MUTCD Section 2A.09 Maintaining Minimum Retroreflectivity 

Support:

Compliance with the Standard in Paragraph 2 is achieved by

having a method in place and using the method to maintain the

minimum levels established in Table 2A-3. Provided that an

assessment or management method is being used, an agency or

official having jurisdiction would be in compliance with the

Standard in Paragraph 2 even if there are some individual signs

that do not meet the minimum retroreflectivity levels at a

particular point in time.

Source: MUTCD, 2009 Edition



How to Measure Retroreflectivity

Light OUT of sign = Retroreflectivity

Light INTO sign

Units: mcd/m2/lux

Note:  Units are typically not used 







How to Measure Retroreflectivity



Examples of Various Sign Types

Source: FHWA Publication Number: FHWA-HRT-08-041



How to Measure Retroreflectivity

Daytime Nighttime



Q.  Which of these signs needs to be replaced, is near the 

minimum retroreflectivity level, is adequate and good for a 

few more years?

• 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)

A.   They are all the same, new, prismatic sign.  The only thing 

that changed was the amount of light in the photo.

Photos cannot be used to determine if a sign 
needs to be replaced!



Sign Specifications



Sign Specifications
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Slide obtained from FHWA Power Point Presentation – Minimum Sign Retroreflectivity Requirements, Updated August 2012.



Assessment/Management Methods

MUTCD Section 2A.09 Maintaining Minimum Retroreflectivity

“Guidance:

Except for those signs specifically identified in Paragraph 6, one or more of the following
assessment or management methods should be used to maintain sign retroreflectivity:

A. Visual Nighttime Inspection—The retroreflectivity of an existing sign is assessed
by a trained sign inspector conducting a visual inspection from a moving vehicle
during nighttime conditions. Signs that are visually identified by the inspector to
have retroreflectivity below the minimum levels should be replaced.

B. Measured Sign Retroreflectivity—Sign retroreflectivity is measured using a
retroreflectometer. Signs with retroreflectivity below the minimum levels should
be replaced.

C. Expected Sign Life—When signs are installed, the installation date is labeled or
recorded so that the age of a sign is known. The age of the sign is compared to
the expected sign life. The expected sign life is based on the experience of sign
retroreflectivity degradation in a geographic area compared to the minimum
levels. Signs older than the expected life should be replaced.

D. Blanket Replacement—All signs in an area/corridor, or of a given type, should
be replaced at specified intervals. This eliminates the need to assess
retroreflectivity or track the life of individual signs. The replacement interval is
based on the expected sign life, compared to the minimum levels, for the shortest-
life material used on the affected signs.”



Assessment/Management Methods (continued)

MUTCD Section 2A.09 Maintaining Minimum Retroreflectivity (continued)

E. Control Signs—Replacement of signs in the field is based on the

performance of a sample of control signs. The control signs might be a small

sample located in a maintenance yard or a sample of signs in the field. The

control signs are monitored to determine the end of retroreflective life for the

associated signs. All field signs represented by the control sample should be

replaced before the retroreflectivity levels of the control sample reach the

minimum levels.

F. Other Methods—Other methods developed based on engineering studies

can be used.









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















• 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. 







Retroreflectivity Measurement Method



• 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

Retroreflectivity Measurement Method



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









Retroreflectivity Requirements for Public Agencies

MUTCD Section 2A.22 Maintenance

Guidance:

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

» To assure adequate maintenance, a schedule for inspecting (both day and night),
cleaning, and replacing signs, gates, and object markers should be established. Employees
of highway, law enforcement, and other public agencies whose duties require that they
travel on the roadways should be encouraged to report any damaged, deteriorated, or
obscured signs, gates, or object markers at the first opportunity.

» 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 or object marker.

» A regular schedule of replacement of lighting elements for illuminated signs should be
maintained.

Source: MUTCD, 2009 Edition







Source: “MUTCD Sign Retroreflectiivity Made Easy” , presentation by Steve Norkus, Professional Pavement Products, Inc., April 24, 2013





Q&A

Questions?




