VULNERABLE ROAD
USERS AT
TRAFFIC SIGNALS

= | Pennsylvania
ITE MID-COLONIAL DISTRICT ANNUAL MEETING e APRIL 16, 2026 ﬁ-/ | D partment of Transportation

PHOTO CREDIT: CITY OF PITTSBURGH



TRAFFIC SIGNAL DESIGN HANDBOOK (149)

 Publication Update Status
FHWA Issue
Approval Publication

* VRU Goals
— Pedestrians

= "Accommodate” - Users with designated traffic signal features

= Align traffic signal features with anticipated pedestrian usage
— Bicyclists

= Incorporate bike signals in MUTCD 11t edition




RIGHT-S1ZED PEDESTRIAN FEATURES?
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PEDESTRIANS AT SIGNALS

« Clarify engineering study requirements

— Required for Level 3 and Level 4 projects
(see Chapter 6)

— Evaluate the need for pedestrian amenities
— Evaluate ADA compliance
— Approval by DTE

— ADE must also approve if restrictions
recommended

* New Form TE-674

 Pedestrian amenities
— Pedestrian signal heads
— Pedestrian detectors
— Accessible Pedestrian Signals (APS)

— Pedestrian pavement markings
(crosswalks)

— Pedestrian ramps
— Sidewalks
— Lighting

Does a pedestrian crossing exist
(as defined in the §102 of the
Vehicle Code)?
« A sidewalk intersects the
roadway from one or both

sides,

» An existing pedestrian crossing
is distinctly marked by lines or

markings.

Exhibit 8-1
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Pedestrian Study
Outcome

Provide pedestrian
crossing:

« Using appropriate pedestrian

signal features for the
location.

» See Section 8.2.3 for

engineering study direction
and considerations in
determining appropriate
pedestrian signal features.

Prohibit pedestrian
crossing:

 Municipal letter
* No pedestrian signal

features are required.

« Existing pedestrian signal

features should be
removed.

« Post signs and/or provide

barrier to prevent crossing.

No pedestrian
crossing exists:
+ No pedestrian signal
features are required.
» Does not need posted
as ‘No Pedestrian
Crossing’.
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NEW TE-674: VRU ENGINEERING STUDY
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PEDESTRIAN CROSSINGS

 Unless geometric limitations, pedestrian crossing should be provided
if any of the following

— Pedestrian crossing exists as defined in the Vehicle Code (marked or unmarked
crosswalk)

= Sidewalk intersects the roadway from one or both sides on any approach to the
intersection OR

= Existing pedestrian crossing is distinctly marked by lines or markings

— Evidence of pedestrian activity
= One or more peds in traffic count OR
= Physical evidence such as worn path

—Presumed pedestrian activity
= Intersection located inside urbanized area on Functional Classification Map
= Existing or proposed transit facilities and/or pedestrian generators within 2 mile

= Pedestrian origins/destinations within %2 mile (any land use with residents, employees, or
guests who could travel as a pedestrian, and pedestrian facilities within property)

Sidewalk: That portion of a street between the curb line, or the lateral line of a roadway, and the adjacent property line or on the easements of private property that is paved or improved and
intended for use by pedestrians




NO PEDESRIAN CROSSING EXISTS

Vehicle signals B, %% 9 No pedestrian
visible to a - : | B amenities, but
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Not a
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GEOMETRIC CONSTRAINTS

 Pedestrian crossing may be prohibited if there are geometric constraints that
limit safe pedestrian movements at one or both ends of a crossing area.

« Examples (not all-inclusive):
— Underground structures
— Elevation differences requiring structures such as bridges or retaining walls
— Lack of shoulder with a physical barrier (guide rail, concrete barrier, etc.)
— Uncorrectable sight distance limitations for any feasible crossing location

 Prohibition requirements, ped circulation path must be either:

— Separated from roadway with landscaping or other non-prepared surface at least 24
inches wide

— Separated from roadway by detectable vertical edge treatment with a bottom no more
than 15 inches above the ped circulation path

* No Ped Sign (R9-3) shall not be used alone without separating ped
circulation path, unless approved on Technically Infeasible Form

 Lack of ADA compliance is not justification to prohibit ped crossings




INFEASIBLE CROSSING: PROHIBIT
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PED. CIRCULATION PATH SEPARATION

Landscaped area
separating sidewalk
(ped. circulation
path) in the direction |
where crossing is
prohibited




INFEASIBLE CROSSING TO PR()HIBIT"

Longer

crossing
increases VRU
exposure time

Pedestrian
would not be
visibleto ¢
drivers turning |
right from
driveway




PEDESTRIAN SIGNAL HEADS

» Install where required by MUTCD Section 4D.02 Restored old

- Additional, PA-specific requirements language from 1988

edition of Pub 149
— Define “established school crossings”

= Intersection adjacent to school property which meets definition of school zone in Title
67, Chapter 212

= School crossing is an official school crossing designated by school and/or traffic officials
responsible for school safety

— Where pedestrian crossings regularly occur and the normal vehicle clearance
time (yellow + red clear) is less than the calculated pedestrian clearance time

» When calculated ped clearance time is less than the normal vehicle
clearance time (yellow + red clear), such as very short crossings,
pedestrian signal heads not required regardless of ped volume

 All new and replaced ped signal heads shall contain pedestrian
ghangle interval countdown timer and provide Accessible Pedestrian
ignals.

L) ‘ :_g ’. .
- If ped signal heads not recommended, a vehicular signal head must JEEEE= et 4
be visible to a pedestrian within crosswalk Ceesms




PEDESTRIAN DETECTORS

 Detection required when pedestrian signal heads are provided and
the walk indication is not provided every cycle

 Detection may be used without ped heads to call and extend green
interval to provide sufficient green time for peds to Cross

* Types of detection:
—Push buttons & —
— Passive pedestrian detection 8 %,,',:'”;::,'.’G

To Finh Crossng [

PUSH BUTTON
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ACCESSIBLE PEDESTRIAN SIGNALS (APS)

* Use criteria in MUTCD
Chapter 4K

* Required elements

— Push button locator
tone

—Vibrotactile walk
indication

— Audible walk
indication at beginning
of crosswalk (during
walk interval only)

= Percussive tone

= Speech message (only
if <10 feet from
another APS)
—Speech push button
information message




CROSSWAIKS

» Design in accordance with Pub 111, TC-8600 Sheets 5 and 6

* Type A (transverse) crosswalks are typical for signalized intersections

* High-visibility crosswalks (Type B, C, or D) may be used if either:

— Study identifies need for high-visibility crosswalks to provide additional
emphasis to the pedestrian crossing

—Municipality systematically uses high visibility crosswalks

« Crosswalks with aesthetic surface treatments should only be used when

requested by the municipality and accompanied by maintenance
agreement
-
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CROSSWALKS FOR RIGHT-TURN YIELD

» Must use high-visibility
crosswalks for uncontrolled
pedestrian crossings

 Locate crosswalks to provide -
optimum sight distance for both
pedestrian and driver involved
A - Channelized Turn Intersection

Without Merge Area
B - Channelized Turn
With Merge Area
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CASE STUDY: NEW TRAFFIC SIGNAL

» Is there evidence of pedestrian activity?
» Does a pedestrian crossing exist per Vehicle Code?

7 Pennsylvania
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CASE STUDY: NEW TRAFFIC SIGNAL

» Is the intersection located:
—Within an Urbanized boundary?

—Where there are existing or planned transit facilities and/or pedestrian
generators within 2 mile of the intersection?

‘ ‘l,_.— = il \\
/ NESHANNOCK / N
/7 ! \
7 \ N

SO0




CASE STUDY: NEW TRAFFIC SIGNAL

 Are there geometric limitations which necessitate prohibiting a
crossing?
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CASE STUDY: PED STUDY OUTCOMES

* Provide pedestrian crossing
—Within urbanized boundary

— Assume pedestrians even if no
specific generators were identified

Does a pedestrian crossing exist
(as defined in the §102 of the
Vehicle Code)?

A sidewalk intersects the
roadway from one or both
sides,

or
An existing pedestrian crossing
is distinctly marked by lines or
markings.

No

\ 4

Is there
evidence of
pedestrian

activity?

No

\ 4

Is the intersection located:

«  Within an Urbanized
boundary?

or

«  Where there are
existing or planned
transit facilities and/or
pedestrian origins/
destinations within 2
mile of the
intersection?

Yes

A 4

Are there geometric limitations which necessitate prohibiting a pedestrian

crossing?

No Remove Can geometric limitation be
limitation feasibly removed?
4 \ 4

TE-674

Pedestrian Study
Outcome

crossing:

signal features for the
location.
» See Section 8.2.3 for

and considerations in
determining appropriate

Provide pedestrian

« Using appropriate pedestrian

engineering study direction

pedestrian signal features.

Prohibit pedestrian
crossing:

Municipal letter

No pedestrian signal

features are required.

Existing pedestrian signal

features should be

removed.

Post signs and/or provide

barrier to prevent crossing.

No pedestrian
crossing exists:
+ No pedestrian signal
features are required.
» Does not need posted
as ‘No Pedestrian
Crossing'.
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CASE STUDY

* Old method
—No right-of-way for
amenities

— Ped/bike checklist
completed

= Determined no ped
generators

= Prohibited peds on all legs

e Customer outreach

—Qutraged that PennDOT
made it illegal for
pedestrians to cross the
intersection and noted he
didn’t have a car




BICYCLES AT SIGNALS

* Bicycles operating on Pennsylvania roadways are considered vehicles
* Bicycles should be expected at all signalized intersections
» Signal design shall provide for safe and efficient operation of bicyclists

« Traffic signal features to accommodate bicyclists
— Traffic signal indications
— Signal phasing
— Bicyclist detection
— Controller signal timing
— Intersection treatments
— Shared-use pathway crossings

« Pub 149 focuses on signal design for bicyclists
» For bicycle facilities approaching the intersection, see DM-2 Chapter 14




TRAFFIC SIGNAL INDICATIONS FOR BIKES

Are bicycles prohibited at the Yes No bicycle features are
intersection (see 75 Pa.C.S. §3511)? needed.
No
e e Convent|ona|or ..................................................................................
on approach* Shared Road/ Buffered Bike Sgparated Cpunterflqw Shared Use
(see FHWA Bikeway Bicycle Blvd. Lane Bike Lane Bike Facility Path
Selection Guide) |5 o SRR TTNN NSRRI EESRRRRR l ..............
See
Exhibit 9-2
SlgnaBIi Ph:ﬂSltng for Concurrent Leading Bike Full Phase :
CyclIsts Phasing Interval Separation

(see NCHRP Report 1125) {

*When bicyclists approach the

vYes | Can bicyclists intersection on one type of
see vehicle bicycle facility and depart the
o signal faces? intersection on another type
Icycies are Standard traffic - - of bicycle facility, engineering
controlled by No signal face :_3|cycle signal judgment shall be used to
SR ST : aces (MUTCD . .
ve g9 designated for Chapter 4H) determine traffic signal
faces. bicycle use. indications and phasing
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BICYCLE SIGNAL FACES

« MUTCD Chapter 4H + Pennsylvania-specific requirements

» Post-mount when:
— Bicycle lane adjacent to curb
— Shared path

— Far-side bicycle si%nal face within 5’ from edge of bicycle
facility/shared pat

— Near-side bicycle signal face (min. 4’ from stop line)

» Mount overhead when motor vehicle or parking lane
between bicycle facility and curb

 Provide two primary bicycle signal faces if:
— Crossing > 10 ft (perpendicular to crossing)
— Heavy ped or bike activity within a shared crossing

— Bike facility is separated from roadway or separated from ped
crossing

« Different color signal housing vs. motor-vehicle signals
when mounted overhead on"same structure




BICYCLE SIGNAL FACE

Bicycle signal mounted £ Bl
overhead on same g e
structure - Use different
housing color
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Bicycle signal post- / TR
mounted (relocated)

» Bike lane adjacent to curb

 Bike signals within 5" of

approaching bike lane

/14;/'
et
e

Bicycle signal
post-mounted
- Bike lane adjacent to curb . & =
 Bike signals within 5 of ‘
approaching bike lane
Near-side

Source: Google Maps
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BICYCLE SIGNAL FACES

Bicycle signal post-mounted
 Bike lane adjacent to curb
Aligned with 5’ of
approaching bike lane
OK to be same color housing
since post-mounted

Google Earth
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TYPES OF BIKEWAYS

» Shared Use Path

* Bicycle Lanes



INTERSECTION TREATMENTS

» Bicycle box By Ew
- Designated area at head = (] colored

of a traffic lane B i pavement

— Bicyclists wait in front of
queues motor vehicles
during red phase

» Green colored pavement

—Increases visibility of
bicycle facility and
reinforces bicycle priority
in conflict areas
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