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Sign Retroreflectivity
MUTCD Requirements

Final Rule — published Dec 21, 2007
Effective January 22, 2008

4 years to establish/implement
assessment management method

[ years to replace ground-mount signs
10 years to replace overhead signs




Sign Retroreflectivity - MUTCD

New “Shall” statement (Standard):

“Public agencies or officials having
jurisdiction shall use an assessment or
management method that is designed
to maintain traffic sign retroreflectivity at
or above the minimum levels In

Table 2A-3.”




Table 2A-3. Minimum Maintained
Retroreflectivity Levels (cd/lux/im?)

Retroreflective Sheeting Material
(ASTM D4956-01a) (legend//background)

I Il | vil | Vill | IX

Sign

Conditions
Color

White on
Red

Black on | > 48” or Bold OY50
Orange or
Yellow | <48’ or Fine OY75

> 3:1 W35 /I R7

Black on
White W30

X
White on Overhead 11G25 W250 /| G25

Green
Shoulder 120 // 15




Sign Retroreflectivity - MUTCD

Guidance:

“One or more of the following
assessment or management methods
should be used to maintain traffic sign
retroreflectivity.”




Assessment/Management

Methods

. Visual Nighttime Inspection
. Measured Retroreflectivity
. Expected Life

. Blanket Replacement

. Control Signs
. Other Supported Methods
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Degradation of Sign Retroreflectivity

New R

Sign Replacement Schedule

Minimum retro needs of drivers
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Sign Retroreflectivity

* Which assessment or management
method is best??

* What is the best way to optimize use of
our labor, equipment, and materials??

* QOur Sign Inventory became a powerful
tool that helped guide us to the best
answer.... for us.




Pierce County Sign Inventory
(~1,500 centerline miles of roads)

24,530 traffic signs

2,967 STOP & YIELD signs
6,761 warning (W-series) signs
3,117 Speed Limit signs

8,345 street name signs (34%)




Sign
Inspection
Route

Listed by
Route
and
Position
Number
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2007 06ES

7h

/3236

STEELE 5T S

260

096 ST S

SPEED LIMIT
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Office of a Sign Technician




Method A:
Visual Nighttime Inspection

Trained sign inspector, Moving vehicle

PROCEDURE OPTIONS:
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Older Signs Pulled From Field and Set Up in Sign Shop Y ard




Retroreflectivity measurements




Method B:
Measured Retroreflectivity

* Measure signs with retroreflectometer

« Compare measured values with
minimum values

* Replace signs when measured values
approach minimums




Serial number tagging




Signs left by vandals... where do
they belong?




Date stamping within serial number

RT# [POSK|[STRUCT[ ONSTREET |DIST| DR | REF 5T SIZE | CODE |[VAR]] LEGEND | SER #

SP10E. 702 /13550 PARK AW S J3 M 13357 5 24:10 542 wHEN CHILD PRE S 20020

SP10E 4525 71453 YaARIMA AV S 175 M 138 5T 5 24x30  R21 SPEED LIMI Q39100237
SP10E 300 713242 PARK AV S 100 M 13257 5 12418 R7A IMG ANYTR 33100077
SF10E 4325 714700 D10AV S 320N 13857 5 030 W15 PLAYGROUMD 306073
SF10E 5000 71472 D0AV S 45 M 1365T 5 -1 HNO PARKING ANYTE 330503546
SP10E - 1951 71531 C5T5S 24 5 TULE LaKE RD 5 m 156 K13 4 AT TAB 33030446
SP10E 4250 71451 1365T 5 16 E C5T5 STOF 32060745

SPI0E  4ES0 71464 13757 S FE2W ODBAVCT S 99 00237 EMD OF ROAD MR 98030763
SPI0E 1551 71372 1385T5 aaw  SRT ADVISORY SPEED § 97011675

SP10E 1550 7132 13BET S B3 SR-7 REVERSE TURM R37011E74

SP10E 1451 T3T0 13857 S IFE ESTS U 18:18 W13 ADVISORY SPEED f37011E73
SP10E 1450 T13F0 0 13BET S IFE CETS 0#30 W1-3 REVERSE TURM }370N11E72
SP10E 3100 71541 DoAY S 206 M 1357 5 12418 RV MO PARKIMG ANYTE 36052336
SP106 2050 71383 133575 154 E C5T5S 24930 R24 SPEED LIMIT SE071245
SP10E 1500 713A 1385T 5 39S E C5TS 48224 W1 LARGE aRROW By 35052332
SP106 3300 71444 YAKIMA AV 5 17 M 134 5T 5 M 48224 W17 DOLUEBLE ARROW B 35050735
SP10E BBS0 F1520  1385T 5 34 E SPANAWAY LOOPRCE 12236 Ww2-401 LATERAL CLEARARN 35040773
SP10E  BEYG 13857 5 414 SPANAWAY LOOF RCE 12236 WwW12-401 LATERAL CLEARAR 35040154
SP10E  BE2S F151E 1385T S 418 E SPANAWAY LOOP RLC ' 12236 WwW2-401 LATERAL CLEARAN 35040153
SP10E 4100 71443 1355TS 18 E C5TS 2030 R4 STOF 9501231
SP10E 1051 71361 TULE L&KE RD 5 30 C5TS 1226 R1-3 MAAT TAR 55011463
SP105 14 71363 CS5TS 24 M 13857 5 1226 R1-3 AT TAR 95011465
SP106 4301 71452 13857 5 21w C5T5S 1226 R1-3 AT TAB 95011463
SP105 1651 71374 1385T 5 15 E C5T5S 1226 R1-3 AAT TAB 95011481
SP106 5500 71487 1345TCTS 18 E 010 &% 5 3030 R1-1 STOF 9501141
sP10E 5400 F1484 1355TCT.5 24 E 010 A5 3030 R1-1 STOF d5011413
SP10E 4500 F1457  YaARIMA &Y S M 13857 5 a0=30  R1-1 STOF 35011418
SP10E 4450 71455 DOBAWCT 5 20 M 13857 5 a0=30  R1-1 STOF 35011417
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Database query for oldest signs

| ON STREET msr DR REF 5T BN] O [[siZE || cobE |[vaR[  LEGEND [ SER#
138 5T 5 398 E CSTS E 48424 W1E L g!"-rf:lw
TAKIMA &Y 5 17 M 134575 M 4824 W17 PPTIELE ARR QWA 5050795
13857 5 I E SPAMNAWAY LOOPRCE 12436 W1z LATERsTLE AR AN 95040173
138575 414 E SPAMNSWAY LOOP RC E A1 2.40) PRTERAL CLEARAN 95040154
13857 5 415 E SPANAWAY LOOP RC W
13557 5 18 E C5TS

TULE LAKE RD S oW LCSTS

C5TS 24 M 138575

13857 § 2w LCSTS

138575 16 E C5T5

13 STCTS 18 E 010 &Y 5
1355TCT 5 24 E 004 5
TAKIME B 5 24 N 1385T 5

006 &4 CT 5 27N 13857 5

1365T 5 19E 010 &Y 5
PARE &4 S 25 5 TULE LAKE RD S
TULE LAKE RD' S A CSTS

13057 5 18w DI0AYS

014 4% 5 21 M 138575

13057 § 20 E 004 5
131575 15w DI0AYS
132575 26w PARK AV S
13257 5 18 E PARE. AW 5
133575 10 E C5TS

13357 § 24 E PARK &Y §

PAREK &4 S 255 134575

C5TS 24 N 138575
13575 12E C5TS

5052938 LATERAL CLEARAN 35040153

STOP 9501 231
95050795 KA TAB 95011 4E9

L

L

R

L

L

R

R

A 95040173 SAMAY TAB 950111465
R SAAY TAB 350111463
R 95040154 AT TAB 950111451
R 05040153 STOP 95011421
A STOP 95011419
R 9501231X STOP 95011418
R 95011469 STOP 95011417
R 95011465 STOP 95011416
R STOP 95011412
g 95011463 =TOP
R 95011461 STOP
© | 95011421 S
R 95011419 95011 0280
R 05011418 9511 0878
R 95010877
R 95011417 95011 0874
R 95011416 95010873
R

R

R

05011412 35010363

95010366
30+30 R4 95010365

fOMEZ £ EmMmMEOMmMMmMEgnng s s mumg




Pierce County Signs by Age

SIGNS - AGE GRAPH
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Method C:
Expected Life

Determine expected life of sheeting types used
In geographical area

End of life based on retro values in Table 2A-3

Set up replacement program that ensures signs
are replaced prior to the end of service life
expectancy

Periodic inspections or measurements to verify




Route for Control Signs in Field

Sign Testing Results for Ret'rnreﬂectivity

[Routell POS

On Street

|DisT| DR |

Referenc¢e St

| BN |offsed size Bign Codd VAR | Serial #

7 Sequence|

Result § Date

1 _\-_-"'
BROO1

140

AGUEDUCT DR E (5)

23

E

GOLDEM GIWENRDE W

R

30x30

R1-1

95020557

March &, 2007

¥hite Average

Fi0

Fod Average

41

121 5TE

GOLDEM GIWEN RD E

98100007

& |

March &, 2007

Yhite Average

295

g Aperage

39

GOLDEM GIWEM RD E

1225TE

87032704

3 |

March &, 2007

Yelfiow Average

231

122E8TE

GOLDEM GWEM RD E

84020458

s |

March 6, 2007

¥iite Average

F02

fed Aperage

40

124 STCTE

GOLDEM GIWEN RD E

85020560

5 |

March &, 2007

¥lite Average

J01

Fod Arerage

I8

124 5TCTE

008 A E

95021181

6 |

March &, 2007

¥Aste Auerage

306

e Aperage

40

noa AvE

121 8TE

895010126

% |

March &, 2007

¥iAite Average

266

fed Aperage

37

nog AV E

121 STE

95010125

March &, 2007

Yhite Average

282

Fad Average

I8

0og AY E

121 5TE

20061232

March &, 2007

NA

125 5TCTE

GOLDEMN GIWEM RDE

95020563

1w |

March &, 2007

¥Afre Auerage

J18

Hed Average

43

126 5T CTE

GOLDEM GIWVENM RDE

95012231

1 |

March &, 2007

Yiite Average

F22

Fod Aperage

39

126 5TCTE

oog Ay E

95012134

12 |

March &, 2007

Yhite Average

317

Hegd Aperage

41




Retroreflectivity of Control
STOP Signs

F . H

J K

Sign Testing Results for Retrureflectivity

{Route}l FOS

On Street

|DisT| DR |

Reference St

|
| BROOY

140

AQUEDLICT DR E (5) 23 E

1215TE

GOLDEM Gl

Serial #

GOLDEM Gl R

30x30

| BN |offseq size

R1-1

495020557

e el

Sequence

Result / Date

¥hite Average

Hod Average

3 |

Yellow Arerage

122 5TE

124 5T CTE

124 STCTE

95020557

March 6, 2007

White Average

310

4 |

March £, 2007

F02

40

Red Average

41

Yhite Arerag
Heod Avers
5 |

March B, 2007

mgiﬁeraje

201

Rfl‘hn't’!a_ﬂt’

J8

y 4

March &, 2007

ife Average

206

r
I
!

e Aperage

40

0og AV E

121 8TE

94010126

7|

March &, 2007

¥hite Arerage

266

e Aperage

27

nog Ay E

121 8TE

8950101245

g |

March B, 2007

Yhite Arerage

282

e Aperage

28

nog Ay E

121 STE

20081232

3 |

March B, 2007

NA

125 5TCTE

GOLDEM GIWEMRDE

95020563

March B, 2007

¥hite Arerage

318

fed Average

43

126 STCTE

GOLDEM GIVEMRED E

95012231

n |

March B, 2007

¥hite Average

322

e Average

J9

126 STCTE

nog A E

95012134

iz |

March &, 2007

¥hite Arerage

F17

fHed Aperage

41




Retroreflectivity data and

K

Sign Testing Results for Retrureflectivity

{Route}l FOS

On Street

|DisT| DR |

Reference St

| BN |offse

I\-._.-’
BROO1

150 | AQUEDUCT DR E (5)

23

Wy R

Si

VAR Jl Serial #

Sequence]

30x30 R1-1

495020557

1215TE

Serial #

Sequence

Result /

Date

¥hite Average

Hod Average

GOLDEM

122 5TE

124 5T

10750 124 8TCTE

95020557

1

March 6,

2007

White Average

310

March B, 2007

F02

40

23 E

S —
og Ay E

Red

Average

Wy &

Serial # #

Sequence

Result / Date

41

March B, 2007

ife Arerage

201

Feod Average

J8

6 |

March &, 2007

R1

March 6, 2007

¥hite Average

206

e Aperage

40

94010126

7|

March &, 2007

¥hite Arerage

266

e Aperage

27

000001/1

316

000001/2

300

8950101245

g |

March B, 2007

Yhite Arerage

282

e Aperage

28

000001/3

313

20081232

3 |

March B, 2007

NA

000001/4

41

[ENRDE

95020557

000001/5

41

95020563

March B, 2007

¥hite Arerage

318

fed Average

43

000001/6

40

IEN RO E

RATIO

7.6

95012231

n |

March B, 2007

¥hite Average

322

e Average

J9

White Average

Red Average

95012134

iz |

March &, 2007

¥hite Arerage

F17

fHed Aperage

41




Method E:
Control Signs

* Replacement of signs based on
performance of control signs

» Control signs monitored to determine
end of service life for associated signs

* Field signs represented by control
samples are replaced prior to reaching
minimum levels




Control Signs Tested

Red Series (R1-1, R1-2, R5-1)

Black on Yellow (W — Series)

* 116 signs
Black on White

* 39 signs
White on Green

* 50 signs



Control Sign Measurements
Range of Values (cd/lux/im2)

Red Series(R1-1, R1-2, R5-1)
Red
Minimum 20 - Maximum 59

White
Minimum 258 -2 Maximum 325

Contrast Ratio
Minimum 5:1 -2 Maximum 9:1

Proposed MUTCD Minimums
Red 7 White 35 Contrast Ratio > 3:1




Pierce County’s Approach

A combination of

* Measured retroreflectivity
» Expected life
» Control signs




Method D:
Blanket Replacement

 All signs in area/corridor, or signs of a

specific type, are replaced at specific
intervals

* No need to track individual signs

* Intervals based on the expected life of
material




MUTCD Compliance
Sign Retroreflectivity

“Compliance...is achieved by having a
method in place and using the method to
maintain the minimum levels established in
Table 2A-3.... even if there are some
individual signs that do not meet the
minimum retroreflectivity levels at a
particular point in time.”




Pilot Study Findings

« 12-year old H.l. STOP signs okay

* 10 to 12-year old H.l. Warning signs
well above minimums

* 10 to 12-year old Engineer grade
Speed Limit signs still above minimums




Pilot Study Findings

» Engineer grade Street Name signs
need to be replaced

* High intensity Type lll or IV logical
selection for ground-mounted Street
Name signs




Pilot Study Findings

Control Signs (in-field) Method was not
too labor-intensive

Oldest Signs easily identified &
monitored via serial numbers

Inspection Route - Measuring
Efficiencies

First Priorities Set - Street Name signs




Serial number on street name sign
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« FHWA, Office of Safety: Nighttime Visibility,
Signs.
http://safety.fhwa.dot.gov/roadway_dept/retro

« MUTCD 2003 Edition including Revisions 1
and 2. Part 2, pages 2A-5 and 2A-0.
http://mutcd.fhwa.dot.gov/




A copy of this presentation can be found on
ITE's website at

 http://www.ite.org/meetcon/meetingspast.asp
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