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D RAFT PUBLICATION DISCLAIMER

AContent of Publication 149 is based on addressing comments for
Clearance Transmittal Step 2 and submission to FHWA (4/2026)

AThe final policy is still subject to change based on FHWA review.




PUBLICATION 149 STRUCTURE

A6 parts, 36 chapters
APart Ill, Chapters 12 -18 align with Pub 408 signal sections (95x)
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I Content from Pubs 46, 149, 191 and Strike-off Letters
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PURPOSE

AWhy revise Publication 149?

AWhere we are specific to signing and pavement markings.
AWhere are we headed for signing & pavement markings?
AKey change highlights.




WHERE WE ARE

CHAPTER 13 - PAVEMENT MARKINGS AND SIGNS

13.1 Pavement Markings

Provide pavement markings (such as centerline, channelization, stop lines, crosswalk lines, and lane control
markings) as may be required to properly direct and control the flow of vehicular and pedestrian traffic
through the signalized intersection.

Pavement markings shall meet the provisions of Publication 35 (a.k.a. Bulletin 15), Publication 46,
Publication 111 (TC-8600 Series), Publication 212, and Publication 408.

For additional information consult the MUTCD Part 3, Markings.

13.2 Signs

Signs provide proper direction and control the flow of vehicular and pedestrian traffic through the signalized
intersection. Examples of such direction or control include turn prohibition, lane control, one-way,
overhead street name, and pedestrian control. Refer to the MUTCD, Part 2, Signs for guidance on selection
and placement of signs. All signs shall also meet the provisions of Publication 35 (a.k.a. Bulletin 15},
Publication 46, Publication 111 (TC-8700 Series), Publication 212, Publication 236, and Publication 408.
Note that the series numbers in Publication 236 supersede those of the MUTCD.

13.3 llluminated Signs

llluminated signs may be used where an engineering study shows that reflectorized signs will not provide
effective performance or where extraneous light makes it difficult to read reflectorized signs.

The traffic control signal shall be given dominant position and brightness to assure its target priority in the
overall display.

Changeable message or blank-out signs may be installed where the message is applicable at specific times.

Internally illuminated street name signs may be used as preferred by the local municipality. Please refer to
Publication 408, sections 936 and 1103.

For more information consult the MUTCD, Section 2A.07, Retroreflectivity and lllumination.
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WHERE WE ARE

NOTES:
LANE , EDGE ANWD CENTERL [NES
1. MAKE ALL LAME LINES, EITHER SOLID OR BROKEM 4° MINIMUM WIDE
WHEN ADD [ TIONAL LANES ARE ADDED TO WHAT 15 OTNERIrsE A TWO-LANE ,
THO-WAY MIGHWAY AND 6" WIDE OM ALL MULTI-LANE HIGHWAYS.
2. LAME LINES ONM AN APPROACH TO & $IGMN.IZED IMTERSECTION SHALL BE SOL1D WHITE FOR
A D[STME OF 150" MEASURED FHW THE
3. MES THAT DEL [MEATE T NG LANE ARE TO BE SOLID WHMITE

LINES E B
ltlEs WITH A LENGTH EQUAL 2x/3, un uor lEss THAN 173 THE LENGTH OF THE TuRN
LAKE , MEASURED FROM THE STOP BAR.
4. WAKE EDDE LINES SOLID WHITE LINES 4 WIDE, EXCEPT USE SOLID YELLOI
LINES WHEN ADJACENT 1O A MEDIAN WHICH SEFARATES OFPOSING IHRH’.T‘I&IS oF
VENTRUlNR TRAFFIC FLOR.
S, OM_TWO- o TWO-WAY Nlmnrs THE CEMTEA LINES ARE YELLOW, 4-
EITHER S‘H..[D BROKEN_OR A COMSINATION THEREOF. A SOLI0 BARRIER L]
PAECEDE ALL COMTROLLED INTERSECT|ONS BY THE MINIMUM DISTANCE NOTED IN T.nm.! A

6. ON FOUR {4) OR MORE LANE UNDIVIDED MIGHNWAYS, FOR CENTER LINES USE THE TWO-WAY
BARR[ER L [NES.

T. FCENTER LAME LEFT TURN OMLY " MARKINGS ARE TWO (21 SETS OF OME-WAY BARRIER LINES
WITH BROEM YELLOW LINES INSIDE OF THE SOLID YELLOW LIMES.

8. EXTEND TWE LANE LINES, EDGE LINES AND/OR CENTER LINES A DISTANCE OF 150° ® %73 DES[RABLE
FROM THE STOR BAR ON MINOR APPROACHES, WHERE COMDITIONS PERMIT. A3 MINIWUM

S1GNAL 1ZED
INTERSECT1ON

% OPTIONAL
D WHITE LINES THAT COMBLETELY TAAVERSE EACH TRAFFIC LNE. AT
"\udeE TuAN 36 tHou TNE HEAREST EBOE EFPWEE?uﬂn;!c??uc Bl ThE
MAXIMUM_SIGHT DISTANCE T0 VEHICLES ON THE CHOSSING ROUTE. BECOMES MANDATORY TURN LAxE
“LANE APPROACH TO A SIGNALIZED INTERSECTION, T
0-ASS 13T TURNING VEHTCLES ANG 10 INPRGVE SIGHT DISTANGE FOR PLAN
0 MAKE & TUR
AT A MINIM OF 4[N ADVANCE OF AND PARALLEL TO THE
YIELD L ]NE FOR DETAILS SEE SHEET 5' OFFSET TABLE
3
ws? SPEED LINMIT OR_B5™ | prstamce
1. YIELD LINES ARE T0 CONSIST OF A AOW OF S0LID WHITE ISOSCELES TRIANGLES POINTING L =—— FOR CONVENTIONAL ROADNAYS WHERE THE BS5™ PERCENTILE PERCENTILE SPEED phie
JOMAAD AFEAOACHING VENICLES EXTENDING ACROSS APPAOACH LANES 10 1 TE THE B0 SPEED IS 40 WPH OR LESS LMPH)
POINT AT WHICH THE YIELD 15 INTENDED OR REQUIRED 10 BE M 35 0R LESS 300
JED IAN MARK [NGS L = WS FOR CONVENTIONAL ROADNAYS WHERE THE B5™ PERCENTILE a8 [ 30 |
SPEED 15 45 WPH OR GREATER AND FOR ALL FREEWAYS I3 400
12, TRAMSVEASE MED[AM WARK[NGS ARE 24° WIDE YELLOW L INES SPACED AS_INDICATED AND EXPRESSHAYS 9 50
OM SHEET 4, WITHIN THO (2] SETS OF TWO-WAY BARRIER L INES. USE TRANSVERSE LINES "
QLY WiEM REQUIRED TO PROVIDE EWPHASIS [F THE SIGHT DISTANCE R VISISILITY IS WHERE: s+ BST PERCENTILE SPEED (UPH) 5 500
y ° TABLE A
RE MARK [N % = 25 PER 30 TURNING V.P.H, THE MINIWUM [5 T8 1 SEE NOTE 51
13. EDGE LINES ARE 41 SOLID WAITE LINES, USE VRANSYERSE OF DIAGONAL LINES
NLY BHEN DUITIONAL EWPHASIS TF THE SIGKT DISTANCE OR
14. AND oL | 5 HOT E)‘CEED THREE LINES OF INFORMATION. 1F &
P KING WORD MESSAGE CONSISTS OF MORE THAN ONE LINE OF INFORMATION
|T SHOULD READ IN THE DIRECTION OF T l\'EL‘ THE_FIRST WORD OF THE NESSAGE SHOULD
82 NeuREST TO THE HOAD USER. THE LONGITUDINAL SPACE BETWEEN WORD OR StWEL
MESSAGE MARK [NGS, [NCLUDING ARAOW MARK INGS, SHOULD BE AT LEAST FOUR TIMES THE
NETaT b T CHARACTENS FOR'LoN:SPEED ROads SUT'NOT MORE THAN, TEN_TINES THE
HEIGHT OF THE CHARACTERS UNDER ANY CONDITIONS. ON ALL APPROACHES, CENTER THE
LEGENDS WITHIN THE LANE.

ALIGN THE LEGEWDS TRAWSWERSELY ACROSS EACH PAVEMENT. THE

WINIMUM DISTANCE BETMEEW THE ARRON SYMBOL AND STOP BAR [5 20°. 30 I I
4

-
-

DOTTED EXTENSION LINES MAY BE USED TO DELINEATE TRAVEL
ATHS FOR TURNING TRAFFIC MOVEMENTS AT OFFSET, SKEWED OR 12" WIN,
CODFLE): INTERSECTIONS AND FOR MULTIPLE TURN L.ENES = m
24° DPTIONAL

ANE REDUCTION ARROW RA) 1— SEE NOTE 1
. FOR DETAILS SEE SHWEET 0. : T 30 1 30

@

WHITE
¥ 12" 3 12 3 EBQEEE | QHE IEE
| & . R = S
LEGEND e e | COMMONWEALTH OF PENNSYLVANIA
AUXTLIARY LANE L INE l 1 DEPARTMENT OF TRANSPORTATION
WITE BUREAU OF MAINTENANCE AND OPERATIONS
YELLOW [ SEE NOTE 5)
— DIRECTION OF TRAVEL « OR & 24n PAVEMENT MARK [NGS
(3)  WOTE REFERENCE NUWBER 41 mFiJ e o
/7= = = =2 = 3 CONVENT IONAL
DOTTED EXTENSION L INE TWO-WAY BARRIER | INES
(SEE MOTE &) RECO&M :E'” 2013 |RECONMENDED JUN- 13, 2013 | oy 3 pF 13
s'l'ul %{a‘ G IR | NG AMD |CH e TC'EGOO
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WHERE ARE WE HEADED

19.1 General

A traffic control signal design shall include the necessary pavement markings and signs as may be required to
properly direct and control the flow of vehicular and pedestrian traffic through the signalized intersection.

Pavement markings and signing shall meet the provisions listed in the following references:

v MUTCD
=  Pavement Markings (PART 3 Markings)
= Signs (PART 2 Signs)
v" Publication 46
= Pavement Markings (Chapter 3)
=  Signs (Chapter 2)
v" Publication 111
= Pavement Markings (TC-8600)
= Signs (TC-8700C, TC-8701D & TC-8702 series)
v" Publication 148
=  Signs on signal supports (TC-8801)
=  Ped signs on pedestal supports (TC-8803)
v" Publication 212 (Official Traffic Control Devices)
v" Publication 236 (Sign Handbook
Note, that the series numbers in Publication 236 supersede those of the MUTCD.

v Publication 408
= Pavement Markings (Sections: 901, 960-965, 1103)
= Signs (931,935,936, 971,975,976, & 1103)

v" ECMS Master Items

= Pavement Markings (0901, 0960, 0961, 0962, 0963, 0964, & 0965)
= Signs (0931, 0935, 0936, 0971, 0975, & 0976)

v"  Publication 35 (Bulletin 15)
v Form TE-974
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WHERE ARE WE HEADED

19.2 Typical Pavement Markings-Signalized Intersection

Pavement markings provide the motorist with guidance so that they remain in the appropriate lane as they
approach and travel through an intersection.

The designer should consider the agency responsible for maintaining pavement markings as part of the signal
design to avoid including optional markings which are unlikely to be maintained based on the agency’s
resources or logistics of refreshing the markings.

Traftic signal plans shall include the required pavement markings | Section 19.2 clarifies the application of
pavement markings at signalized

needed for the signalized intersection design and be shown for at intersections when using the standards
least 150 feet from the stop line. Additional area should be e el T(g:-SGDD.
included where auxiliary lanes for the signalized intersection !
extend further from the intersection.

The typical pavement markings utilized at signalized intersections includes the following:

Lane lines (lane, edge, and centerlines)
Stop lines
Dotted extension lines

Crosswalk lines/markings
Pavement legends (word & symbol markings)
Median & gore transverse markings (when applicable)

LA RS

The following two Exhibits show typical pavement marking configurations encountered at signalized
intersections. Exhibit 19-1 shows typical configurations for one approach lane and Exhibit 19-2 shows
typical configurations for two approach lanes.

Pennsylvania
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WHERE ARE WE HEADED

19.3 Typical Signs-Signalized Intersection

TrafTic control signal plans shall include the required signs needed for the signalized intersection design,
which typically include the following (as described in the
following sub-sections): Section 19.3 clarifies the application of

L ) signs at signalized intersections when
v" Movement Prohibition & Intersection Lane Control | using the standards from Publication 236,

Signs Handbook of Approved Signs.
Traffic Signal Pedestrian and Bicycle Actuation
Traftic Signal Signs (Signs used fo supplement
traffic signal control)

No Tum on Red Signs

Traffic Signal Waming Signs

Pedestrian Signs

Street Name Signs

Adwvance Street Name Signs

Hluminated Signs (if needed, this is o special application which applies to one of the above typical
signs)

v" Warning Signs

AN

AN N Y

The signs should be the same on the traffic signal construction plan and traffic signal permit plan. Except for
projects where the traffic signal is the primary work and no other plan sets are being prepared, other signs
should be indicated on a signing and pavement marking plan and tabulated separately. Notes may be included
to cross-reference other plan sets including signs in the vicinity of signalized intersections. See Chapter 33
for more information on traffic signal plan requirements.

Signs at traffic control signals should be official traffic signs listed in Publication 236,

v" The MUTCD contains additional signs which are not approved for use in Pennsylvania.

v" Inaccordance with 67 Pa, Code §212.101, any custom sign message must be approved by the Chief of
the TrafTic Engineering & Permits Section in the Bureau of Operations. Custom signs may only
include custom messages and may not create custom symbols,

Pennsylvania
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KEY CHANGE HIGHLIGHTS

Exhibit 19-1 Pavement Markings for Signalized Intersection One Approach Lane -
Typical Configurations Encountered

Approach with
Two-Way
Left-Turn Lane
Right and Left

R3-8) at or near the beginning of full width turn bay.
Additional LANE USE CONTROL signs near the stop line for
confirmation / emphasis are optional.

Turn Bays
s
(L-S-R)
* Optional
R2-8A-1 Signalized
(L-S-R) Intersection
LI MY 5 e
. VLT
Right Turn Bay [
|
»-
Shoulder or Parking -
N .
\ N \?
wl
R3-8-
ot (L sxg
{(LS-R)
AL Signalized Intersection Tum Bays:
- Install solid white lane line for full length of full width turn
bay ohi P
Install 75 bay t ?
- Insta min apers.
i R3-8-1
y — * (L-SR)
« Upstream dotted extension lines adjacent to bay tapers to \ /
provide positive guidance for thru lane and define the turm
bay are optional.
- Wtilize either & minimum of two arrows - One at upstream
end of full width turn lane and one 20" upstream of the stop
line per Turn Lane Pavement Marking Option A or a
combination of turn arrows and ONLY legend per Tum Lane H Z Left Turn Bay
Pavement Marking Option B (see Exhibit 19-4) 5 i;
o
Install upstream advance LANE USE CONTROL (Series S )
é 4
3 3
&
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KEY CHANGE HIGHLIGHTS

Exhibit 19-2 Pavement Markings for Signalized Intersection Two Approach Lanes -

Typical Configurations Encountered

AL Signalized Intersection Turn Bays: AL
- Install sofid white lane line for full length of full width

turn bay ‘ k

Install 75" min bay tapers “l ]‘|"{'~||1|
- Upstream dotted extension kines adjacent to bay
tapers to pravide posttive gusdance for thru lane and
define the turn bay are optional.

= Utilize either & minimum of two arrows « One at
upstream end of full waath tum lane &
upstream of the stop line per Tum Lane Pavement

Marking Option A or & mbination of turm arrows and
ONLY legend per Tum Lane Pavement Marking Option

sl ! R3-8A-1
B (see Exhidit 19-4) (1-5-5R)
AMOAW

- Install ypstream advance LANE USE CONTROL

(Series R3-8) at or noar the baginning of full width ‘ \
turn bay. Additional LANE USE CONTROL signs near \

the stop line for confirmation / emphasis are options

Left Turn Bay

¥ Optional

Signalized
Intersection

'- R3-6LS r ’- e \4
33 | _.-_z’ 3 R3-8A-1
g ) N g3 (LLS-SR
37 " ”)-8 R3-7%
R L {?‘J "ﬂﬂ‘
( R3-SR Dual Left with
___Turn Lane and
Turn-Lane Drop Pavement Markings f::t;ef‘;\ h
Not Optional (See MUTCD Sec 38,07 P e
and Figure 38.12)
»
Notes
For additional guidance on Mandatory Turn-Lane Drop f:__: ‘
advance pavement markings see MUTCD Sec 38.07 and ONL Y L
Figure 38,12, 23-50 RI-6LS RI-65A

»
For additional guidance on overhead-mounted intersection
lane control sign requirements see Section 19.3.1.
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KEY CHANGE HIGHLIGHTS

Exhibit 19-3 Pavement Lines

References
Type Color Minimum Width (in.) Il"l"l’ MUTCD!
Longitudinal Markings>
Edge Li Whit 4
- e 3B.09, 3B.12
Edge Line Yellow 1
Solid Lane Line White 6 3B.06
Broken Lane Line White 6 g 6%;) 3B.06
Centerline Yellow 4 Sheets | 3p 0]
(Two-way barrier lines) 3&4
Dotted Extension Line White 6 (turn bay taper) 3B.06
Auxiliary Lane Line : 3B.07
(Wide dotted lane line) White 12
Transverse Markings®
Stop Line White 24 TC- 3B.19
Dotted Extension Line White 6 (lane line) 8600
_ Sheets 3B.11
Dotted Extension Line Yellow 4 (centerline) 3&4

IMUTCD 3A.04 provides general information on the functions, widths and patterns of longitudinal pavement marking
lines.

?Longitudinal markings run in the direction of travel.

3Transverse markings are those which run perpendicular to direction of travel. Dotted extension lines connecting lanes
through the intersection are considered transverse markings since they are crossed by vehicles.

See the following sub-sections for further information on each line type.

Pennsylvania
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KEY CHANGE HIGHLIGHTS

Stop Lines

Stop lines which are 24 inches wide shall be used to indicate the point behind which vehicles are required to
stop in compliance with a traffic control signal. A stop line shall extend over the entire width of each lane on
an approach.

24" Width 1: } 1

Stop lines when used on a multi-lane approach to a signalized intersection may be staggered to assist turning
vehicles and to improve sight distance for motorist desiring to make a turn on red.

The stop line shall be no less than 4 feet from the nearest edge of the intersecting roadway and any crosswalk
markings.

If the right turn on red movement is allowed, the stop line should be no more than 30 feet from the nearest
edge of the intersecting roadway to ensure maximum sight distance.

Stop lines should be placed considering turning paths of the largest expected design vehicle. The stop line
may be located further from the intersecting roadway when necessary to accommodate large vehicle turning
movements.

Pennsylvania
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KEY CHANGE HIGHLIGHTS

Lane Use Arrows and ONLY Word Markings

Pavement legends approaching signalized intersections include lane-use arrow markings and ONLY word
markings. In general, the number of markings should be the minimum necessary to provide positive guidance
for lane control due to ongoing maintenance costs for the signal owner.

At exclusive tum lanes (bays), Exhibit 194 provides two options (A or B) for installing required pavement
markings; designers must select either Option A or B. Intersection lane control signs (see Section 19.3.1)
shall accompany these pavement markings as shown in Exhibit 19-4.

v Option A (Arrows) — provides the minimum number of required lane-use arrows and distances for
various turn bay lengths, or

v’ Option B (Arrow/ONLY combination) — provides the minimum number of arrow/ONLY
combinations and distances for various tumn bay lengths. The ONLY word pavement marking shall be
located upstream of the lane-use arrow marking.

For lane drops, the ONLY word pavement marking shall be used (see Section 19.4.4).

While use of lane-use arrow markings for straight through lanes is optional, they should be considered for
through lanes adjacent to lane drops or other geometric conditions where additional direction may be
beneficial to the driver. See Section 19.4.4 for application of pavement markings at lane drops.

Pennsylvania
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KEY CHANGE HIGHLIGHTS

Exhibit 19-4 Lane Use Arrows and ONLY Word Markings for Various Turn Bay Lengths

Option A: Turn Lane Arrows Option B: Arrow/Only Combinations
Turn Bay > 164 ft. Turn Bay > 200 ft.
Minimum Three Arrows Minimum Two ONLY /fARROW Combination
[ . r r r r r 32 {min'} N
75" (min. per lane) 48" to 120" 48" to 120 20 75" (min. per lane) 32 120" (max.) 32 60"
- - . - - - - ————————————— .- ————————— .- e
A} A A F A
(or B) (or B)= {or B) (or BY*
Turn Bay 75 ft. — 164 ft. Turn Bay 112 ft. — 200 ft.
Minimum Two Arrows One ONLY /ARROW Combination
75" (min. per lane) 30'to 120' 20 75’ (min. per lane) 32-120" 60"
AF A F AF A F
(or B) {or B) ® (or B) {or B)
Turn Bay < 75 ft. Turn Bay < 112 ft.
Minimum One Arrow One ONLY fARROW Combination
Beginning of Full Width 75" (min. per lane) 32" 20-60°
Turn Bay (TYP.)
75" {min. per lane)
e —
alk ak
{or B) (or B)
Ak A F |
(or B) (or B) & * Optional

F Install R3-8-1 (A) or R3-8A-1 (B) lane use control sign
matching actual lane configuration.

Pennsylvania
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KEY CHANGE HIGHLIGHTS

Exhibit 19-25 Eliminating Parking for Auxiliary Lanes - Typical Applications

A - Elimination of Parking for B - Elimination of Parking for C — Elimination of Parking for
Development of Fully Development of Unsheltered Development of
Sheltered Left Turn Lane Left Turn Lane Right Turn Lane

(Urban =< 25 mph approaches with
curbside parking only)

2
Ji— , / , /
& ( I e
L (W L x (W L ‘q‘(
ONLY ONLY ONLY
it R3-8-1 * R3-8-1 ® R3-8-1
(L-SR) (L-SR) (LS-R)
*
L \ 4 ﬁ A (V
*
*% ONLY o ONLY ONLY
R3-8-1 g R3-8-1 T R3-8-1
(L-SR) E (L-SR) (LS-R)
- w
i E:" # Optional
& 3 #% Turn bay
ﬁ tapers should be
b3 White dotted extension 753" min.
3 line required for lane
shift when left turn lane Mote: Refer to TC-
development is not fully 8600 for guidance
sheltered with centerline on computation of
| | painted median. | |lane shift length L.
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KEY CHANGE HIGHLIGHTS

Exhibit 19-5 Crosswalk Types

MATERLAL WALTH

KAATERIAL WIOTH
EDGE OF ROAD WHITE 129 M, WHITE 17% MN,
20V HAK, e LT

WHITE PEDESTRIAN
CROSSWALK LINE
2 / EDGE OF ROAD

Hﬁlh. 247 Max, o — EDGE OF ROAD
, J__\\ - —
\ —

F4
3 H H
3
= iy %
| | u g
= 2ae waid-|
|
EBGE OF ROAD
EDGE OF ROAD EIGE OF ADAD
[
{NOT TO EXCEED
2.2 TIMES WDTH OF
LOWGITUDINAL BAR) |

TYPE C - LADDER
(HIGH-VISIBILITY)
e

TYPE A - TRANSWERSE

CHEVRON GORE MARKING

EDGE OF ROAD
MATERIAL WIDTH
WHITE & L.
128 A

ZFI'J."[ OF ROAD

WHITE PEDESTRIANR
CSSANAL

Cl E LINE
G M. (TYP.) 24% MK, o

2 AESTHETIC SURFACE TREATMENT =} :
¥ “\ £
.
= [
¥ H
SEACING) o whare B% 5 0 5 16
e EDGE OF RDAD —.r
WOT T FXCFED MIN, 0.5 TIMES WADTH OF WHITE
2.5 TIMES WADTH 0F u L
: AR PAIR) . BUT MOT LES EDGE 0F ACKD =
TYPE D - BAR PAJR

CROSSWALK WITH AESTHETIC SURFACE TREATMENT

SEE NOTES.

NOTE] BAR, P,
SUCH THAT T
TRAVEL BATH OF APPADN
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KEY CHANGE HIGHLIGHTS

Movement Prohibition Signs

Where specific movements are prohibited, Movement Prohibition signs shall be installed, except No Left
Turn and No Right Turn signs may be omitted where ONE WAY signs are mounted overhead near the
appropriate signal faces.

When used with overhead traffic signals, No Right Tum (R3-1), No Left Tum (R3-2), and No U-Tum (R3-4)
signs, should be installed adjacent to the overhead signal face closest to the direction of the prohibited
movement. A second No Right Turn (R3-1) or No Left Turn (R3-2) sign shall also be installed (post
mounted) at the near right-hand comer of the intersection. Additional post-mounted signs may be installed to
reinforce the movement prohibition.

An auxiliary sign with the same turn prohibition message may be used in advance of the intersection.

See Exhibit 19-6 for sample one-way intersections with minimum number of signals and signing for
vehicular traffic.

Exhibit 19-6 Sample One-Way Intersections Minimum Signals & Signing for Vehicular

Traffic
Sample One-Way Intersections
Minimum Signals and Signing for
l l‘ Vehicular Traffic I ‘l
A ’ .
- L —8
|3 ; + 4 D
— . — -— = —
One One
W
— = Wary lf— =t l— oy
H ©
-t t o, 3 0B
= A o
B
N Slans [
4 Overhead
Two Qne
Way L. Ground Mounted Way
| signA | signB | signc |  SignD |

RE-1R or R6-2R RE-1L or R&-2L R6-2R RE-2L

ONE QNE |

or E:E EE=) or E’E :"; :::_"
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KEY CHANGE HIGHLIGHTS

Turn-Related Signs

The following tum-related signal signs in Exhibit 19-11 may be installed as indicated in this section.

Exhibit 19-11 Turn-Related Signal Signs

LEFTTURN | (|LEFT TURN
YIELD | [Y1ELD ON LEFT

FLASHING TURN
ONGREEN | -2

O arrow | || SIGNAL

R10-12 R10-12A R10-10L

A Left Tum Yield On Green (R10-12) sign shall be installed adjacent to a shared signal face used for
protected/permissive left tum phase operation where permissive left-tum movements occur during the display
of a circular green (see Exhibit 16-14 B and C).

A Left Tum Yield on Flashing Yellow Arrow (R10-12A) sign may be installed adjacent to a signal face
which includes a flashing yellow arrow (FY A) display (see Exhibit 16-14A).

The Left Tumn Signal (R10-10L) sign should not be used when the separate left-tum signal face contains all
left arrow indications.

Prior to the 2009 MUTCD, a circular red indication was allowed for separate left-tumn signal faces. These
installations should be upgraded to comply with the current MUTCD by replacing the circular red indication
with a red arrow indication. Where the circular red indication from a pre-2009 installation remains in use in a
separate left-tumn signal face, the Left Tum Signal (R10-10L) sign shall be used on approaches where other
signal faces may display green or yellow indications while the circular red indication is illuminated for the
left turning movement.

The Right Turn Signal (R10-10R) sign shall not be used. Existing Right Tum Signal signs should be removed
whenever signal permits are revised. The Right Tum Signal sign is only used in cases where the right turn
signal face would display a circular red at the same time when the adjacent through signal faces would not
display circular red. A red arrow indication should be used instead. It is noted that right tum on red is allowed
in Pennsylvania when a red arrow indication is used.

Pennsylvania
Department of Transportation
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KEY CHANGE HIGHLIGHTS

19.3.6 Illuminated Signs

Iuminated signs may be used where an engineering study shows that reflectorized signs will not provide
effective performance or where extraneous light makes it difficult to read reflectorized signs. Therefore, an
illuminated sign 1s a special application to a typically required sign at a signalized intersection.

Designers should be aware that use of internally illuminated signs carry additional maintenance requirements
and costs to keep these type signs operating and functioning properly. Since illuminated signs are not
retroreflective and cannot be seen if the internal 1llumination fails, prompt maintenance of the illumination 1s
necessary. While such signs are allowed, the traffic signal permittee should be made aware of the additional
maintenance requirements, and potential liability, 1f mternally 1lluminated signs are not maimntained on a
timely schedule per Publication 191. In most situations, a retroreflective sign 1s sufficient and has both lower
installation and maintenance costs.

The sign display message character color, dimensions, and layout must be in accordance with Publication 236
and the MUTCD.

The traffic control signal shall be given dominant position and brightness to assure its target priority in the
overall display.

Internally Illuminated signs are referenced in Publication 408, Section 1103.03(g).

Exhibit 19-19 Illuminated Street Name Sign

= ey 31
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KEY CHANGE HIGHLIGHTS

19.3.7 Blank Out Signs

A “blank-out” sign 1s a sign that displays a single predetermined message only when activated. When not
activated, the sign legend 1s not visible.

As such, the size of a blank-out sign’s legend elements, overall sign size, and sign placement should comply
with the applicable provisions for the conventional version of the sign in Publication 236 and the MUTCD.

Blank-out signs used as part of a traffic signal design must operate in coordmation with the signal controller
50 that the sign 1s only ON (illuminated) when the specific condition for the sign message applies.

Examples of where blank-out signs may be applicable and beneficial with respect to traffic signals are:

v
4
v

ANENEN

Light Rail Transit Approaching (W-10-7 activated blank-out sign) (MUTCD Section 8B.17).
Preemption of highway traffic signals at or near grade crossings (MUTCD Section 8D.09).
Movement prohibitions during preemption (R3-1a & R3-2a activated blank-out signs) (MUTCD
Section §D.10).

Movement prohibitions during specific traffic signal phases (MUTCD Sections 2B.26 & 2B.60).
Traffic signal signs (MUTCD Sections 2B.59 & 2C.44).

Advance warning on approaches to traffic signals with restricted line-of-sight, sight distance
(MUTCD Section 2C.35). See Section 19.3.8 and Chapter 22.
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KEY CHANGE HIGHLIGHTS

Exhibit 19-21 Overhead Lane Control Sign Options & Typical Applications

o (

Note: Add lane-specific Regulatory Restriction
sign if geometric or operational
restrictions necessitate.

See Note
FuS TRUCES
ONLY oMLY ONLY OMLY I

R3-5L R3-5L R3-5A R3-5A R3-65R

OR

Industrial Rd — " | ; ;
e B0 By Bt By

J

O Lk & L O
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KEY CHANGE HIGHLIGHTS

Exhibit 19-22 Channelized Right-Turn Yield Typical Applications

A — Channelized Turn
Without Merge Area

Signalized
Intersection

B — Channelized Turn
With Merge Area

* Optional

4
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KEY CHANGE HIGHLIGHTS

Exhibit 19-23 Transition from Two-Way Center Left Turn Lane to Exclusive Turn Lane
Typical Applications

BEGIN BEGIN

CENTER CENTER

=l LARE 0 LANE

LS Vo )

* (L-S-SR) "
R3-9CP R3-9CP
nm:r KIND 390 Mrm — -9
l \ N Illv \ N

(s 5R)
(L-5-SR)

A‘II’!II:II ATND
Al’ G -

L'IHD AIND
* Optional A'l' L‘ T*

Pennsylvania
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Exhibit 19-24 Lane Reductions Typical Applications

A — Full Lane Reduction
Developed After Intersection

See MUTCD
Section 3B.12
for Additional
Guidance for
Fully
Developed
Lane Reduction
After
Intersection.

- ]:

-éﬂf—rDeIineators

ER

y

__//{\,J_

W4-2R *%

©

1 L% AHEAD
We-1R
wW1i6-103P

DI.,I. I‘P'

KEY CHANGE HIGHLIGHTS

B — Lane Reduction Developed Through
Intersection (Advanced Signing Required
Upstream of Intersection)

Mote: For guidance on
development of pavement
markings and signing
associated with lanes and
turn bays not related to a
lane reduction, see Exhibits
19-1 through 19-23 and
Exhibit 19-25.

* Optional

*#* Advance Distance
placement per MUTCD
Table 2C-3 (based on
posted speed).

amey

R3-8A-1
{L-5-5R)

Less than

advance

placement

distance

.

W4-2R
R3-8A-1
(L-5-SR)
WY Ml'?
f\\/ i R3-65R

R3-5L W16-103P

Bl
oot

~. R3-5A
e

S-1R
W16-103P
S

B.1 - Ground Mounted B.2 - Overhead and Ground W
Advance Signing Lult)

Mounted Advance Signing
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MST CHART CHANGES

(MOVEMENT, SEQUENCE, AND TIMING)
FOR TRAFFIC SIGNALS

DAN FEDIO
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MST CHART

What iIs an MST Chart?

Shows how a Traffic Signal operates.




MST CHART

Current Proposed
Format Format
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MST CHART

Current Proposed
Format Format
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MST CHART CURRENT FORMAT

What does it show? |

Veh|CUIar and PEdeStnan MOVEMENT, SEQUENCE, AND TIMING DIAGRAM

58 i L J..L: i L Lkl q 1 1 ik 9
- P — - :i - |r— - |>—
Movements and Phases %—F ﬂ B == N N ]
. ] | - . i E ﬁ‘ | =) ﬁ’ 2
TTT TTT trrr frrr TT [rrrT frlld w
PHASE 1+5 1+6 2+5 216 347 3+8 4+7 4+8
NERVATS ™ 2 T 3 | 2 5 6 T B 0 O T I IS T o 6 T 810120127 12223128125 726127 28
1 L [YHRYG [ 6 Y RIRIRIRIRIRIRIRIR|RIRIR|R|R|IR[R|R|R|R|R[R|R|R|R
2,3 RIR[R|G|[G|[YFRER|R|R|R[G|GC|YJRYR[R|R|R|R|R|R|R|[R|R|[R|R|R|R|R]|Y
- - = 4 S| YYRYMR|IR|IRIR| 66| Y RIRIR|R RIR|IRIRIR|R|RIR|R|RIR[R|R|R|R|R
possible phase combinations
. 7 RIR|R[R[R[R[RIR|R[R[R[RIR|R[R[GC|YYRYG[6[Y|R|R|R|[R[R|R[R|R[R[R
8,9 R|R|[R|[R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|G[G|[YIRYR|R|R|R|G|G|Y|R]|R
10 AR |IRIR BB RIR K. .BR H.B R .R|EIS | YRR . BIRIR | & O F|RIA.R IR I.BIE
11,12 R|R|[R|R|R|R|R|R|R|R|R|[R|R|R|R|R|R|R|R|R|R|[R|G[G|YIRYG|[G|Y|R][R
13,14 HIH A M[FA A W H [H A |H|[M|FA[H [A|H (AR [H[A|H[A|A[H|A[H][A]H]A]H]|OFF
15,16 H H H H H H H MFHGJ HGJ HEM FH| H H H H H H H H H H H H H H H H H |OFF
. . R H{A[H|H|H|A[A[HIH|H[A[AJH IR [A[A[AJH|H[R]A[AMF O RS AT ™ [Fa|H | H
Order of the phase combinations
. F I1XED 33 [ 412 [ 412 I 412 3[4 [ 413 [ 413 [ 413
MINIMUM 3 3 3 15 3 3 3 3
SEC / ACT 1.5
MAX_INITIAL 24
PASSAGE 3 3 3 Txx 3 3 3 3
- - . - MAX 1 12 12 12 29 11 11 11 22
Signal indications
PEDESTRIAN X (@) O 7116 (@) © 720
MEMORY [NC NL NL MN NL NL NL NL

for each combination of phases.

Timings and phase settings In use for 504 vears
()

for each combination of phases.
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MST CHART CURRENT FORMAT




MST CHART ISSUES

Signal
Timings:
& Phase
" Settings:

- Format

Compatibility:




MST CHART ISSUES

Not all timings are shown.
Overlaps, Preemption, & Railroad.

Cannot show /ndividual phase timings.

Timings can be misinterpreted.

Does not show what each signal

Indication is controlled by.
Phase or Overlap.

Incorrectly shows the YELLOWand RED
times of left turns.




%
L]
-
.
D
T
(¥
<
T
O
_I
%
=

MOVEMENT , SEQUENCE, AND TIMING DIAGRAM

[Ny N N F
isv s el [ o= [S[E[E]S
W S || o ce | e el e | = | = | = | [0
ilikummﬂ of e |od > [l | = | = | = || |+
— —
I|I.4%DL DLRDL LGHHWW ” %L
TTT o "l 1=
o e e e ~
" 0 oo | of e | eef e oeffer | = | = [ | [0
W.H%an DL_HDU_ YFYHHHH -
- ||
--|I.4NDL R«RDL LGHHWH . _ ¥
TTT 1 mZ S
Qoo o e e o= = [= ]
N o [ec] e e e e[ [ e | = <[ =[] [
iliﬁummi of e[S || = |=|=[Z] [«
3 3%9& DLRPL RTHHHHW N =] @2
o e e e e e e e T EE
1 @ |ofer| o B e | = |2 || |&
e L 2 9
- T.HMWDA DLRY._ Y*RHHHH ™M
TTT mﬂ R_RG_ GTHHHHH ™ m| M
[ _...lapL DLR& DARHHHH N
“ ..HWMDL DLYDL nLRHHHH <
H__“ \|.‘|2..¢IJDL DLG& DARW:HIHH wlol<!* e WN
[11T N N
Qi KCK ﬂRMMHH . ~
- HDL ﬁRi RFRHHHH N
Lo |2 | e || = [ == | |
T
. 4\n291 offo| e ec | = [F| = | = o o2
™ m |
o |adf e oo o | o e | ] x| = | = | = | = g
| 7nL R#RR# RERHHHH ~
“ ..HGGY« DLRD& RkRHHHH <
e
u.“ TISL DLRDL RFRWHHH " ol @L
TTT ] — =
4G« DLRDL RFRMHHH
11 3uNL DLRDL RFRHHHH ™M
TN [P P e e = === [
TT .IL PLRDL RPRHHHH e} m | M_
s g z
i —|— <
w = ol |w|e|o ol= =
wiE | _ o ol ==l =|<|—|w o
iR RS RENE N
3 x|zZz|lo]|x|wn|x|x| al=
I —|=|w|=|<|=|<|w|w
ul=|lwl=|a|=|=|al|=

(=
o
=
©
+
|
o
Q
(2]
(=
©
=
=
Y=
o
+
[=
(7
=]
i
©
o
(7]
o




epartment of Transportation

g
c
o

=
>
@
c
c
o

-y :.IJDLRDLWDLRD#RHHHH N
ﬁ%MiYDLYiR.LRHHHH <
\hZHiGiGiRiRWWHH 171 I Y mN

2 . * 1

! QiGDLGiRLRMMHH =M= [T

3.5 HiRiRiRRﬁRHHHH o~
..Hr.ﬂ..nIvDLRYGYDLRR«RHHHH <

. 4\hzsiR£G&RRﬁRHmHH AR
[— ™2 w2 D=
GﬁRQGiRR_RHMHH
7DLRR_RR#RRﬁRHHHH ~
W%BLYR#RR#RR*RHHHH <
e
2 i

- SGbGRFRRFRRﬁRFHHH e ol el

4G«GDLRDLRDARMHHH

el 3"NLRDLRR#RRﬁRHHHH ™

J WMZM.«RYFRR%RRﬁRHHHH Ll
T .|GbRG&RR#RRﬁRHHHH o) m | S
-

MST CHART ISSUES




sylvania
Department of Transportation

12

10
j—,&JR*—,R—B—.B—

1 1
:.IJDLWDLW _RDLRHHHH 5
il _
I 1 T ()
i i Flol= > > RDLRHHHH
3 Cl T
— N o | O
3T ¥l =
GDL_G fx|=|= ~

|

R
R
R
H
H
T
H

2l _

ul
TTT
243
3

C
R IR IR LR I|R|.R|RIIRIR|RIRIJRIRIRIR

R

R

R

H

M

H

H

RGrG RRﬁRHWHH
] B e
0 RG«.
oo o o e | e e[ = = | =
I
i ﬁGGYﬁ.DL.R RRﬁRHHHH
~ HlE
=4 10 [off o |l RRERWHHH
N _
KREnns M= @N
4GrGﬂR RRERMHHH
el =
3&..RDAR RRﬁRHHHH
= )
= T+2Y:RLR a|ofle|x|z|=|x
'I* o
TT RRﬁRHHHH 3mM M_

| [313] | J4af2] | f4a]l2] | J4a[2]

%
L
-
.
D
T
(¥
<
T
O
T
%
=
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MST CHART ISSUES

Signal!
Timingss:
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MST CHART ISSUES

Not all necessary settings are shown.
Recall, Dual Entry, Detector Memory

Cannot show /ndividual phase settings.

|

! Ex. Different recalls or detector memory.

Does not show overlap configuration.




MST CHART ISSUES

Originally designed for
mechanical controllers.
1970s

Designed for interval -based controllers.

Modern controllers are phase-based.

Does not translate to modern controller

Formatt computer format.
P Settings and timings are in Table Format
Compatibihityy:




MST CHART TRANSLATION
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MST CHART I PROPOSED CHANGES

FIXED 3] 3 4 | 3 4 | 3 5| 2 3] 3 4 | 3 4 | 3 4 | 4
MINIMUM 5 5 5 5 5

PASSAGE 2 2 2 2 2

MAX 1 15 25 20 60 15 25 20 60

MAX 2 15 25 20 60 15 25 20 60
PEDESTRIAN ® ® 7 |18 ® @® 7|15

MEMORY L NL NL MN L k NL NL

* UPON PEDESTRIAN ACTUATION ONLY, OTHERWISE DON’T WALK AT ALL TIMES
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