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Knowledge

Current MUTCD Edition

The PDF version of the 2000
MUTCD with Revision Numbers 1.

£. and 3 ingorporated. dated July
2022 is the official current edition,

Incurpnrated

yersion) (165KB)
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2009 MUTCD with Revisions 1, 2, and 3, July 2022

Tha most current version of the MUTCD |s the 2009 Ediion with
Revizion Numbers 1, 2, and 3, dated July 2022, The official version
of the 2009 MUTCD with Revision Mumbers 1, 2, and 3

Incorporated s thie PDE version.

The 2009 MUTCD with Revision Numbers 1, 2, and 3 incorporated may
also be viewed in HTML format, which is accessible to Individuals with
disabilities, per Section $08 of the Rehabilitation Acl. Disclaimer:
While every efforl has been made fo assure consistency between the
FDF and HTML files posted on the MUTCD Web site, it is possibla that
the HTML files may not be totally identical in content to the PDF files,
The POF files constitute the official version of the MUTCD and always
take precedence over any potentially conflicting MUTCD text or figures
that may occur in the HTML files.

Interim Approvals Issued by FHWA
Changes from the 2009 Edition

A document describing how the 2008 Edition with Revisions 1 and 2
incorporated (May 2012) differs from the 2009 Edition (December
2003) is availabla in PDE (19KB) and HTRL,

List of Known Errors in the 2009 MUTCD with Revisions 1 and 2

« Listof Known Errors in the 2009 MUTCD with Revisions 1 and 2 Incorporated, updated 1122017 (HTML

VErsion)

MOTE: FHWA intends to correct these errors via a future rulemaking action. This list of known errors is provided
solely for the information of MUTCD users and does not constitute changes to the MUTCD at this time.

Previous MUTCD Editions

To view previous editions of the MUTCD, including the 2009 Edition without Revisions 1, 2 and 3, please visil
Previous Editions of the MUTCD. For historical reference and to know what was in effect for a given date, these
previcus versions will be maintained on this Wab site.

POF files can be viewed with the Acrobat® Reader®
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Standard Highway Signs and Markings

Knowledge

The 2009 MUTCD sign layouts are now available

The Federal Highway Adminisiration has developad the design delails of the new signs added in the 2000 Edition of
the MUTCD and signs whose designs have been modified in the 2008 MUTCD. The new designs are provided in the
form of a Supplement to the 2004 Edition of Standard Highway Signs.

The contents of the 2012 Supplement will be incorporated into a new edition of Standard Highway Signs. This new
edition will ba released concurrently with the next edition of the MUTCD. This effort is programmed for 2017,
however the timeline is subject to change. The new edition of Standard Highway Sigrs will contain the details for all
signs and pavement markings in the MUTCD, axpanded sign design guidelinas, and details for symbalic traffic and

lane-control signal indications.
2004 Edition, English Version, and 2012 Supplement

How to use the 2012 Supplement with the 2004 Edition

These links represent the current version of Standard Highway Signs and the 2012 Supplement to the 2004
Standard Highway Signs. The 2012 Supplement contains the new and revised sign designs adopted in the 2008
Edition of the MUTCD. Where a sign design is included in the 2012 Supplemant, its previous design in the 2004
ﬁa%aéd Highway Signs is superseded, Together, these bwo documenis are a companion to the 2009 Edition of the
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NEW! FHWA Word Calculator for Highway Signs

Try the new design fool fo aulomatically defermine the length of any traffic sign legend. Now, you can quickly and
easily determine word lengths and estimale sign sizes based on the results. All the FHWA Standard Alphabet lather
series=—8, C, D, E, E{mod), and F—are supported for both upper- and lower-case letter forms. The tool can alsa be
used to verify the output of sign design software programs.

Vector-based PDF and EPS Sign Formats

Undimensioned, full-size layouls for selecied signs are provided for use by sign fabricalors in the elecironic
fabrication process. These full-size layouts are made available in vecior-based PDF and EPS formats that can be
used directly with electronic vinyl cutting equipment.

= Eull-size PDF ang EPS Files
2 FHWA
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Science.
Applied to Life.”

Transportation Safety Division

3M™ High Intensity Prismatic
Reflective Sheeting Series 3930

Product Bulletin Series 3930
June 2021

Replaces Product Bulletin 3930 Dated May 2018

1 Description

High Intensity Prismatic Reflective Sheeting Series 3930 (“Sheeting”) is a non-metalized microprismatic lens
reflective sheeting designed for use in the production of durable reflective traffic control signs and delineators that
are exposed vertically in service ("Signs®). Applied to properly prepared Sign substrates, the Sheeting provides
long-term reflectivity and durability.

Sheeting is available in the fallowing colors.

Table 1. Product codes by color.

Coler | Product Code

White | 3930

“Wellow | 383 .
“Red | 3032 :
Orange | 3-9--34 Il
e et |
Girawn T Eﬂ-&‘?
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2 Specifications

2.1 Daytime Color (x, y, Y)

The chromaticity coordinates and total luminance factors of the retroreflective Sheeting conform to the limits
presentad in Table 2.

Table 2. Daytime color specification limits.?

1 2 3 4 Reflectance Limit (¥%)

Color
x ¥ X I ¥ L Y x ¥ Minkmum Maximum

White | 0.303 | 0300 | 0368 0366 | 0340 | 0393 0274 | 0328 | 27
Yollow | 0488 | 0412 | 0557 | 0442 | 0479 | 0520 | 0438 | 0472 | 15 45
Red G648 | 0351 | 0735 | 0265 | 0629 | 0281 | 0565 | 0348 | 25 5
Orange | 0558 | 0352 | 0636 0364 | 0570 | 0.428 | 0506 | 0404 | 10 | 30
Bue | 0M0 [ 0035 (0244 0210 | 090 | D255 | O.0B5 | 0216 |1 I
Green | 0.026 | 0399 | 0166  0.064 | 0286 | 0.446 | 0207 | 0771 | 3 =
Brown | 0430 | 0340 | 060 | 0360 | 0550 | D450 | 0430 | 0380 |1 | 8

a. The four pairs of chromaticity coardinates determine the acceptable color in terms of the CIE 1931 Standard Calommetsic System,

2.1.1 Color Test - Ordinary Colored Sheeting

Conformance to standard chromaticity (x, y) and luminance factor (Y%) requirements shall be determined
instrumentally, in accordance with ASTM E1164, on Sheeting applied to smooth test panels eut from
aluminum alloy 8061-T6 or 5052-H38. Chromaticity and luminance factor values shall be determined

using & HunterLab ColorFlex 45/0 spectrophotometer,’ Calculations shall be performed using CIE
Huminant DG5S and the 22 standard obsarver.

2.2 Coefficient of Retroreflection (R,)

The values shown in Table 3 are minimum coefficients of retrareflection,

Table 3. Minimum coefficient of retroreflaction, R, for new Sheeting (ed/lux/m?).

i L aets Shaeting Colos Obsarvatian Angle®
o2 0.5

White 550 200

Yellow aza | 150

Red [ | 30

-4 Orange 210 | 78

o Blue ’ a0 | T

Green ' 58 '[' 2

Brawn 18 1 75

Whita 280 100

Yellow I 75

Red | 42 5

a0 Orange T ar
Blus “ | &

Green 28 . 0

Brown 85 T

2. Entranos Angle — The engla frem tha illuminatian axis to the retroreflector axis. The retrorsllector axis i
& Axia paipandicular to the retroreflective surface.
b, Observatisn Angle = The angle beteean the ilumination sxls snd the abservation axis,

L The setrumentally determined color values of retrossflesthie sheeding can vary significantly depending on the make and model of calorimetriz
spectrophatometer used, a2 wall as the color and retroreflective optics ef the shesting (David B, Burns and Timathy J. Donahue, Messuresment
Issues in thae Color Spacification of Flusrescent Retroreflective Materials for High Vasibility Tratfc Sigring and Perscnal Safety Applcations,
Procesdings of SPIE: Fourih Ceferd Conterence on Spectroscopy, 4858, pp. 38-48, 2003). Far the purpases of this document, the HunterLab
CaolorFlex 4510 spectrophotometer shall ba the referes instrument.
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221 Test for Coefficient of Retroreflection

Conformance to coefficient of retroreflection requirements shall be determined instrumentally, in
sccordance with ASTM E-B10 “Test Method for Coefficient of Retroreflection of Retroreflective
Sheeting.” Per ASTM E-B10, the values presented in Table 3 are averages of R, values obtained at 0° and
80" rotations.

2.3 Printed Colors and Overlay Films

When processed according to 3M recommendations, the coefficient of retroreflaction of a screen-printed
transparent coler on white Sheeting shall be not less than 70% of the R, value of the corresponding colored
Sheeting presented in Table 3. White Sheeting covered with 3M ElectroCut™ Film Series 1170, when
processed according to 3M recommendations, shall have a coafficient of retroreflaction of not less than 100%
of the value of the corresponding colored Sheeting, as presented in Table 3. The chromaticities and
luminances of printed colors and overlay films shall conform to the specifications presented in Table 2.

Physical Properties
3.1 Fabrication Lines

The manufacture of prismatic Sheeting results in the presence of fabrication lines in the final product, as
shown in Figure 1. The Sheeting's fabrication lines are slightly thicker than its seal pattern legs and noticeabls
under shop light but not observable on the road, either in daylight or at night, under typical use conditions.

Across
width of roll

Figure 1. Fabrication lines.
3.2 Adhesive

Sheeting has a pressure-sensitive adhegive that is recommended for application at temperatures of 65 °F
(18 °C) and highaer.




