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DRAFT PUBLICATION DISCLAIMER

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

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



PUBLICATION 149 STRUCTURE

Part Title Chapters

I General 1

II Design Context – Traffic Control Signals 2-5

III Design Elements/Criteria – Traffic Control Signals 6-22

IV Special-Use Traffic Signals 23-29

V Other Misc. Traffic Signals 30-32

VI Plans, Specifications & Estimates (PS&E) / Bid Package 33-36

• 6 parts, 36 chapters

• Part III, Chapters 12-18 align with Pub 408 signal sections (95x)

• Content Disposition Table
–Content from Pubs 46, 149, 191 and Strike-off Letters

–Lots of new content, too!



MAJOR POLICY CHANGES

• 6.2: Project Scope

• 8.2: Pedestrian Study

• 9: Bicycles

• 10.3.3: Left Turn Phasing

• 10.4.3: Pedestrian Intervals

• 10.5.3: Emergency Flash

• 16.2: Vehicular Signal Indications

• 18: Adaptive Signal Control Technology (ASCT) Systems

• 19.2: Pavement Markings

• 19.3: Signs

• 30: Flashing Warning Devices

• 33.4: Traffic Signal Plan Sheet Charts & Diagrams



PUBLICATION 149 
SIGNING/PAVEMENT 
MARKINGS (CHAPTER 19) 

CHRISTOPHER W. MAY, PE, PTOE – DECEMBER 2025



PURPOSE
• Why revise Publication 149?

• Where we are specific to signing and pavement markings.

• Where are we headed for signing & pavement markings?

• Key change highlights.
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QUESTIONS?



(MOVEMENT, SEQUENCE, AND TIMING)
FOR TRAFFIC SIGNALS

MST CHART CHANGES

DAN FEDIO
PENNDOT D-11
TRAFFIC SIGNAL SUPERVISOR



MST CHART

What is an MST Chart?

Shows how a Traffic Signal operates.
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MST CHART CURRENT FORMAT

Example:



MST CHART CURRENT FORMAT

What does it show?
Vehicular and Pedestrian 
Movements and Phases.

All possible phase combinations.

Order of the phase combinations.

Signal indications
for each combination of phases.

Timings and phase settings
for each combination of phases. In use for 50+ years.



MST CHART CURRENT FORMAT



MST CHART ISSUES

Signal 
Timings:

Cannot show individual phase timings.

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

Timings can be misinterpreted.
Phase 

Settings:

Format 
Compatibility: Incorrectly shows the YELLOW and RED 

times of left turns.

Does not show what each signal 
indication is controlled by. 

Phase or Overlap.
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MST CHART ISSUES

Signal 
Timings:

Phase 
Settings:

Cannot show individual phase timings.

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

Timings can be misinterpreted.

Incorrectly shows the Yellow and Red 
times of left turns.

Does not show which signal faces are 
controlled by phases and which are 

controlled by overlaps.

Format 
Compatibility:

Does not show overlap configuration. 

Cannot show individual phase settings. 

Ex. Different recalls or detector memory.

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

Does not translate to modern controller 
computer format.

Settings and timings are in Table Format

Originally designed for 
mechanical controllers.

1970s

Designed for interval-based controllers.
Modern controllers are phase-based.



MST CHART ISSUES

Signal 
Timings:

Designed for interval-based controllers.
Modern controllers are phase-based.

Originally designed for 
mechanical controllers.

1970s

Does not translate to modern controller 
computer format.

Settings and timings are in Table Format
Format 

Compatibility:

Phase 
Settings:

Does not show overlap configuration. 

Cannot show individual phase settings. 

Ex. Different recalls or detector memory.

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



MST CHART TRANSLATION



MST CHART – PROPOSED CHANGES

Phasing 
Diagram

Programming 
Tables
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Ring & Barrier

Phase Assignments

Signal Heads

Movement Diagram

Active Overlaps

Barriers

Wired to Phase

Type

Indications

Signal Assignments

Simplified Intervals

Minimal Notes



MST CHART – PHASING DIAGRAM

Double Intersection Example
With Overlaps (Parent/Child Phases)
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Timings PreemptionOverlaps 

MST CHART PROPOSED TABLES

1. Ring and Barrier Format.

2. Assign signal head indications to 
phases/overlaps.

3. New tables:
• Timings/Phase Settings
• Preemption
• Overlap 

Programming Tables
Ring & Barrier 

Format

Signal Head 
Indication 

Phase 
Assignments. 



MST CHART PROPOSED TABLES

Programming Tables

Timings Preemption Overlaps 
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Programming Tables

Timings Preemption Overlaps 

Green 
Timings:

Shows all individual 
Phase TIMINGS.

Shows all individual 
Phase SETTINGS.

Easier to Read
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THANK YOU!

DAN FEDIO
PENNDOT D-11
TRAFFIC SIGNAL SUPERVISOR

MST CHART CHANGES



PUBLICATION 149:
OTHER MAJOR UPDATES

PHOTO CREDIT: CITY OF PITTSBURGH
ITE MID-COLONIAL DISTRICT ANNUAL MEETING • APRIL 17, 2026



PROJECT SCOPE

Level Title Definition

0
Equipment 
Upgrades

Replacement, upgrade, or addition of traffic control signal equipment 
which does not impact information shown on the traffic control signal 
permit condition diagram

1 Retiming
Limited to timing/phasing modifications which are accomplished with 
existing equipment

2 Minor Alterations
Modifications to items shown on the traffic signal permit condition 
diagram, but does not include replacement or installation of mast arm, 
strain pole, or pedestal traffic control signal supports

3 Major Alterations
Modifications to the traffic control signal which include replacement or 
addition of mast arm, strain pole, or pedestal traffic control signal 
supports, but retain some existing traffic control signal equipment

4
New Construction/

Replacement

Installation of:
▪ a new traffic control signal at an unsignalized intersection, or 
▪ full modernization/replacement of all traffic control signal equipment 

at an existing signalized intersection



PROJECT SCOPE: HIGHLIGHTS

Work Required
Required for Level

0 1 2 3 4

Left turn phasing evaluation ◆ ◆

New CADD drawing ◆ ◆

Markup of existing permit is acceptable ◆

Construction Plan ◆ ◆ ◆

Permit Plan ◆ ◆ ◆ ◆

No plan required ◆

Vulnerable Road User Study ◆ ◆

Must add backplates ◆ ◆ ◆



LEFT TURN PHASING: MODES

• Permissive Only mode

• Protected Only Mode
–Protected-Prohibited

–Split Phasing

• Protected/Permissive Mode

• Variable Left-Turn Mode

• Prohibited



LEFT-TURN PHASING: MODE SELECTION

• Protected-only mode (permissive left turns always inappropriate)
–Left turn can be made from more than one lane
–Three or more opposing through lanes
–Multi-legged intersections with more than four approaches
–Approaches with significant non-correctable sight distance deficiencies, 

including deficiencies created by stopped opposing left-turn vehicles

• Variable mode (permissive left turns inappropriate sometimes)
–Approaches with 5+ crashes susceptible to correction by protected-

prohibited phasing
–Min. 2 lefts per cycle AND conflict factor

▪ >50,000 with one opposing lane
▪ > 65,000 with two opposing lanes

–Opposing speed limit > 45 AND 3+ left turns per cycle
–Across two opposing through lanes and bike lane or crosswalk when > 1.5 

permitted left turns per cycle with high potential for conflicts with ped/bike



LEFT-TURN PHASING: MODE SELECTION

• Other factors
–Vehicle characteristics

–Adjacent traffic signals

–Delay

– Induced demand

–Left-turn storage

– Intersection geometry

–Pedestrian conflicts

–Bicycle conflicts

–Existing phasing



PEDESTRIAN INTERVALS
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Engineering judgment should be used to 
determine when it is appropriate to subtract 
the yellow change and red clearance interval 
from the calculated pedestrian clearance time.



OVERSIZE PEDESTRIAN INTERVALS

• When in coordination, pedestrian phase 
time should be incorporated into the 
background cycle if pedestrian phase is 
expected to be served 25% or more of the 
cycle on average while the coordinated 
timing pattern is in effect.

• When pedestrian actuation is rare (less 
than 25% of the cycles), split time may be 
set below the necessary pedestrian time, 
and signal may go “free” to serve 
pedestrian phase and then transition back 
to coordination. Controller features to 
minimize transition due to pedestrian 
times exceeding the split time should be 
used where available.

When pedestrian times are not 
accommodated within the split 
time during coordination, each 
cycle when pedestrians are served 
will cause the signal coordination 
to go into transition. 

✓ The transition typically takes 3-
4 cycles to return to 
synchronized coordination. 

✓ Therefore, if pedestrians are 
served more than 1 in every 4 
(25%) of cycles, the signal will 
effectively be in transition all 
the time and the benefits of 
coordination will not be 
achieved.



LEADING PEDESTRIAN INTERVAL

• Incorporated content from 
SOL 494-21-09

• Decision to use LPI:
–Engineering judgment

–Document in Form TE-674

• Should use LPI first before 
implementing a new 
exclusive pedestrian phase

• APS should be installed at 
locations with LPI. If not, 
walk indication should be 
displayed for LPI + 7 sec.



FLASHING OPERATION

• Turn-on Flash
–Yellow for approaches uncontrolled prior to signal being activated

–Red for approaches which have stop signs prior to signal being activated

• Emergency Flash
–Flashing red should be used for all approaches → all-way stop

–Engineering judgment may be used to justify yellow/red flashing at a select 
location

• Scheduled Flash
–Not recommended

–Evaluate for removal during next permit update
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Use of R10 12A sign
is o tional

Use of R10 12 sign
is re  ired

• All vertically-arranged signals should 
use a configuration shown in Exhibit 
16-2

• 12-inch signal indications for all new 
signal faces, with limited exceptions

• All signal faces may be 
post-mounted if:
– 1 thru lane and posted speed <25

– Stem-approach of T-intersection if 
directly in line with approach lanes

• Adopt MUTCD distance for 
supplemental heads (180 ft)

• PA typicals for various phasing

VEHICLE SIGNALS
Exhibit 16-2



ADAPTIVE SIGNAL CONTROL TECHNOLOGY

• Incorporated content from SOL 494-25-06

• Systems engineering process uses Form TE-153 (Pennsylvania 
Traffic Signal Systems Solutions Toolbox)

• Describe use of Pub 408 Master Items in Section 0957
–Hardware Adaptive Signal System

–Software Adaptive Signal System

– Intersection Adaptive System Detection System



SCHOOL ZONE FLASHERS

Notes:

1. Any of the illustrated types of signs may be installed at the locations indicated 
on the Permit diagram.

2. Type I is comprised of standard signs having the PennDOT designation numbers 
                         8”                           x         

3. Type II must have a PennDOT certificate of approval. The sign shall have 
                        ” x  8”     8”                           x         
and a blank-out speed message.

4. Type III must have a PennDOT certificate of approval. The sign shall be the 
                                                     ” x  8”     8” 
diameter signals mounted externally.

5. When the signals are flashed in Types II and III,                   “15”       
be visible.

6.                                                  1 ”                           

7. If a school zone flashing warning sign is installed overhead on a mast arm, the 
beacons should be mounted horizontally. This exhibit shows pedestal mounting 
of the school zone flashing warning sign.

S4-3p

R2-1

S4-4p

TYPE I TYPE II TYPE III

MUTCD 11th Edition

NPA Preamble

438. In Section 4S.01 (existing Section 4L.01) General 
Design and Operation of Flashing Beacons, FHWA 
proposes to revise Standard P4 to discontinue the 
existing allowance of a beacon within the border of 
a sign for School Speed Limit Sign Beacons. FHWA 
proposes this change because under certain light and 
weather conditions, the flashing beacon causes irradiation 
that can obscure the sign message if the beacon is within 
the sign or too close to the sign legend.



VEHICLE SPEED FEEDBACK SIGN/PLAQUE

• Speed display sign → Vehicle speed feedback sign/plaque

• Typical application will need to be a plaque mounted on 
same post with R2-1 speed limit sign

• Flashing warning device permit required for permanent installations

• Shall not flash, strobe, change color, or use other animated elements 
integrated into the changeable legend display

• No other changeable messages (Slow Down, Thank You, red/blue lights)

W13-20AP

R2-1

W13-20

W13-20AP

R2-1

S4-3P

Vehicle Speed Feedback Plaque 
with Speed Limit Sign

W13-20AP

R2-1

G20-5AP

     

      

Vehicle Speed Feedback 
Sign Supplementing 

Horizontal Curve Warning 
Advisory Speed



FUTURE CHANGES

• Chapter 12: Supports
–Update design criteria from AASHTO 2001 to AASHTO LRFD

• Chapter 33: Digital Model
–3-D model as deliverable for traffic signal construction projects



STATUS

• Clearance Transmittal T-25-001 Step 2
– Issued December 3, 2025

–Comments due January 9, 2026

–Do  ments availa le on PennDOT’s Traffi  Signal Portal 
www.penndot.pa.gov/signals 

–All comments addressed by April 3, 2026

• Submission to FHWA for final approval
–April 7, 2026

• Final publication in 2026

http://www.penndot.pa.gov/signals
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