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Sign 

Retroreflectivity 

Requirements
New National Standard, 

and what it means to you

Paul Carlson ïTexas Transportation Institute

Greg Schertz - FHWA Retroreflectivity Team Leader



Topics to Be Covered

1. New Requirements

2. How Were They Developed

3. Compliance Period

4. How To Be In Compliance

5. Clarification of 

Misunderstandings



Why Do We Install Signs?

Required by MUTCD?

To help drivers
(including older)

NO
Engineering Decision?

YES!

Why?



Night Travel and Crashes
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But, Retroreflectivity 

Degrades Over 

Time
When

Do We

Replace

Signs?

Signs Provide Critical 
Information to Drivers



Final Rule

ÅPublished on Dec 21, 2007

ïVol 72, No. 245

ÅRevision #2 of the 2003 

Edition of the MUTCD

ÅEffective Jan 22, 2008



New MUTCD Language
Section 2A.09 Maintaining Minimum Retroreflectivity

ÅñStandard: 

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-3ò



New MUTCD Language
Section 2A.09 Maintaining Minimum Retroreflectivity

ÅñSupport: 

Complianceé is achieved by having a method 

in place and using the method to maintain the 

minimum levels established in Table 2A-3.  

Provided thaté a method is being used, an 

agency would be in complianceé even if there 

are some individual signs that do not meet theé 

levels at a particular point in time.



New MUTCD Language
ñéOne or more of the following assessment 

or management methods should be usedéò

ÅVisual Nighttime 
Inspection

ïCalibration Signs

ïComparison Panels

ïConsistent 
Parameters 

ÅMeasured Sign Retro

ÅExpected Sign Life

ÅBlanket Replacement

ÅControl Signs

ÅFuture Method Based 
On Engr. Study

ÅCombination Of Any



Sign Color

Sheeting Type (ASTM D4956-04) ¡
Additional

Criteria
Beaded 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  25Overhead

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



Basis for the Minimum Sign 

Retroreflectivity Levels



RETROreflection



Research Approach

ÅNighttime field studies 

ÅFull scale signs

ÅDrivers aged at least 55 years

ÅVary headlamp luminous intensity

ïPulse width modulation

ÅMeasure driver luminance needs

ïHow bright do the signs need to be? 



Retroreflective Sign 
(R A cd/lx/m 2)

Illuminance  ( lx)

Luminance
(cd/m 2)

Nighttime Sign Visibility



Vehicle Modifications



Luminance Measurements



Aiming Laser



Video Demonstration



Study Snapshot
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Retroreflective Sign 
(R A cd/lx/m 2)

Illuminance  ( lx)

Luminance
(cd/m 2)

Nighttime Sign Visibility



Back To The Standardé

Revision #2 of the 2003 Edition of the MUTCD

Section 2A.09

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.



Can we decide to replace signs 

based on daytime inspections?


