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Table A-17. Red Device: Half Signals.

Half Signals

A half signal (also known as an intersection
pedestrian signal) is a standard traffic signal with
red, yellow, and green indications that is located at
an intersecting cross street with Stop control. The
pedestrian phase for a half signal is typically
activated by a pushbutton. In the United States,
most half signals dwell in steady green, whereas
most half signals in British Columbia dwell in
flashing green.

Half signals are experimental and are not currently
included in the MUTCD. Permission for
experimentation is needed.

Signal Heads on
Major Approaches

Stop Sign on
Minor Approach

Intersection Pedestrian Signal (Half Signal)

Guidance: Half signals are
used to provide signal control
for a pedestrian crossing the
major street while minimizing
delay for major street traffic
by retaining Stop sign control
on the minor street. This
treatment has been used at
locations where there is
heavy pedestrian demand to
cross the major street but the
side street traffic on the minor
approach is light. The lack of
signal control on the side
street does not attract more
traffic to the street as
conventional intersection
signals would.

Installation and Operation:
The cost of installation is
significant. Drivers on side
streets may be confused
about right-of-way
assignment: the side street
right-of-way relies on gaps in
main street traffic to enter or
cross the main street. If the
crosswalk is clear, drivers on
side streets may use the gap
created by the signal to
proceed through the
intersection. This treatment
has been tested in several
cities including Portland,
Oregon; Seattle, Washington;
and Fairfax, Virginia.




Table A-18. Red Device: HAWK Beacon Signals.

HAWK

A HAWK beacon signal provides yellow and red
indications. The current configuration for a HAWK is
two red lenses above a yellow lens in a “Mickey
Mouse Ears” format. The HAWK beacon signal, used
exclusively in Tucson and Pima County, Arizona,
dwells in a dark mode until activated by a pedestrian
by means of a pushbutton.

The HAWK is currently not included in the MUTCD.
Permission for experimentation is needed.

Close-Up of HAWK Signal Head

e Description: The objective

of a HAWK (high-intensity
activated crosswalk) signal is
to stop vehicles to allow
pedestrians to cross while
also allowing vehicles to
proceed as soon as the
pedestrians have passed. It
is a combination of a beacon
flasher and a traffic control
signal. This application
provides a pedestrian
crossing without signal
control for the side street.

Operation: The inclusion of
the alternating flashing red
permits stop-and-go vehicle
operations after a pedestrian
has cleared the crosswalk.

Observations: Drivers are
more likely to stop for a
device that displays a red
indication. Driver education
has been an active
component in those
communities using a HAWK
signal. Confusion may result
from the dark beacon signal
display, as drivers may
interpret it as a power
outage; however, that has
not been a problem where
implemented.
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Table A-19. Red Device: Pedestrian Beacon.

Proposed Pedestrian Beacon

A pedestrian beacon is a proposed special highway
traffic control signal used at some locations for
pedestrians waiting to cross or crossing the street. A
pedestrian beacon is proposed to be considered for
installation at a midblock location that does not meet
other traffic signal warrants to facilitate pedestrian
crossings. The pedestrian phase for a pedestrian
beacon would be activated by a pedestrian. The red
portion of the cycle for vehicles consists of a sequence
of a steady red indication (during the pedestrian
crossing interval) followed by flashing red indications
(during the pedestrian clearance interval).

This device has been suggested to be included in
future editions of the MUTCD.

Steady Yellow for
3to6s

Dark until
Activated

Flashing Yellow for
3to6s

Alternating Flashing Red during

Steady Red
during Pedestrian Pedestrian Clearance Interval
Interval

Example of Phase Sequence for a Pedestrian

Beacon

Proposed Guidance for
the MUTCD: If a traffic
control signal is not
justified under the signal
warrants of Chapter 4C
and if gaps in traffic are not
adequate to permit
reasonably safe pedestrian
crossings, or if the speed
for vehicles approaching
on the major street is too
high to permit reasonably
safe street crossings for
pedestrians, or if
pedestrian delay is
excessive, installing a
pedestrian traffic control
signal should be
considered.

Proposed Sign to
Accompany a Pedestrian
Beacon:

CROSSWALK

STOP
ON RED




Table A-20. Signal: Traffic Control Signals.

Traffic Control Signals

Standard traffic signals and warrants for their
consideration are described in the MUTCD. In
particular, Warrant 4 of the 2003 edition deals with
traffic signals for pedestrians.

The pedestrian volume signal warrant is intended for
application where the traffic volume on a major
street is so heavy that pedestrians experience
excessive delay in crossing the major street. A
signal may not be needed at the study location if
adjacent coordinated traffic control signals
consistently provide gaps of adequate length for
pedestrians to cross the street.

Traffic Control Signal with Pedestrian Crossing
Sign (Current Version of Sign Does Not Include
Crosswalk Markings)

Pedestrian Using Puhbutton Detector to
Activate WALK Indication at Traffic Control
Signal

e MUTCD Standard: The
need for a traffic control
signal at an intersection or a
midblock crossing shall be
considered if an engineering
study finds that the
appropriate criteria are met.
This warrant shall not be
applied at locations where
the distance to the nearest
traffic signal is less than
300 ft (91 m) unless the
proposed signal will not
restrict the progressive
movement of traffic.

e MUTCD Guidance: If at an
intersection, the signal
should be traffic actuated
and include pedestrian
detectors. If installed within
a signal system, the signal
should be coordinated. If at
a midblock crossing, the
signal should be pedestrian
actuated, parking and other
obstructions should be
prohibited for at least 100 ft
(31 m) in advance of and at
least 20 ft (6.1 m) beyond
the crosswalk, and the
installation should include
standard signs and
pavement markings.
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e Lalani, N., and ITE Pedestrian and Bicycle Task Force. IHlustrations of Guidelines
Alternative Treatments for At-Grade Pedestrian Crossings.
ITE Informational Report, ITE, Washington, D.C., 2001.

o Zegeer, C.,]. Stuart, and H. Huang. Safety Effects of Marked
vs. Unmarked Crosswalks at Uncontrolled Crossing Loca-
tions. FHWA, Washington, D.C., 2001.

e PedSafe: Pedestrian Safety Guide and Countermeasure
Selection System. http://www.walkinginfo.org/pedsafe/

Graphs were generated to illustrate the guidelines for the
readers and are included as Figures A-6 through A-19. These
graphs should be used only when the major-road speed, the
pedestrian walking speed, and the crossing distance are
matched to the value presented at the top of the graph. For
other situations, the reader should use the equations listed in
the worksheets.
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MUTCD)
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200

100

Pedestrian Volume Crossing Major Road (ped/h)

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (Veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance
Figure A-6. Guidelines Plot, 34 ft (10.4 m) Pavement, <35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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100

Pedestrian Volume Crossing Major Road (ped/h)

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-7. Guidelines Plot, 34 ft (10.4 m) Pavement, <35 mph (55 km/h), 3.0 ft/s (0.9 km/h)
Walking Speed.
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600

500 E/AHC, Red LC* Signal (proposed for
MUTCD)

400

300

200

Pedestrian Volume Crossing Major Road (ped/h)

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-8. Guidelines Plot, 56 ft (17 m) Pavement, <35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-9. Guidelines Plot, 56 ft (17 m) Pavement, <35 mph (55 km/h), 3.0 ft/s (0.9 m/s) Walking
Speed.
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Pedestrian Volume Crossing Major Road (ped/h)

700 -

600

500

400 A

300 A

200 -

100 -

Signal (proposed for
MUTCD)

E/A HC, Red LC*

Crosswalk

_:'No Treatment]|

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-10. Guidelines Plot, 50 ft (17 m) Pavement, <35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-11. Guidelines Plot, 50 ft (17 m) Pavement, >35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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700 A
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MUTCD)

400 -

300 A

200

100 -

Pedestrian Volume Crossing Major Road (ped/h)

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-12. Guidelines Plot, 72 ft (22 m) Pavement, <35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-13. Guidelines Plot, 72 ft (22 m) Pavement, >35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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700 ~
600
E/A HC, Red LC*

5001 Signal (proposed for
MUTCD)

400 A
300 A

200 A

0- No Treatment

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

Pedestrian Volume Crossing Major Road (ped/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-14. Guidelines Plot, 66 ft (20 m) Pavement, <35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-15. Guidelines Plot, Divided Roadway with Pedestrian Refuge Island, Crossing 36 ft
(11 m) Pavement, <35 mph (55 km/h), 3.5 ft/s (1.1 m/s) Walking Speed (Plot Assumed
50/50 Volume Split for Signal Curve).
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Figure A-16. Guidelines Plot, 66 ft (20 m) Pavement, >35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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Figure A-17. Guidelines Plot, Divided Roadway with Pedestrian Refuge Island, Crossing 36 ft
(11 m) Pavement, >35 mph (55 km/h), 3.5 ft/s (1.1 m/s) Walking Speed (Plot Assumed
50/50 Volume Split for Signal Curve).
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500 -
400 -

E/A HC, Red LC*
300 -

Signal (proposed for
MUTCD)

200 -

100 -

Pedestrian Volume Crossing Major Road (ped/h)

300 600 900 1200 1500 1800 2100
Major Road Volume - Total of Both Approaches (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-18. Guidelines Plot, 100 ft (31 m) Pavement, >35 mph (55 km/h), 3.5 ft/s (1.1 m/s)
Walking Speed.
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Major Road Volume - One Approach (veh/h)

*E/A = Enhanced/Active, HC = High Compliance, LC = Low Compliance

Figure A-19. Guidelines Plot, Divided Roadway with Pedestrian Refuge Island, Crossing 44 ft
(13.4 m) Pavement, >35 mph (55 km/h), 3.5 ft/s (1.1 m/s) Walking Speed (Plot Assumed
50/50 Volume Split for Signal Curve).
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Instructors’ Biographies

Seleta Reynolds, Al CP, associate with Fehr & Peers has 10 year s of experience planning, funding
and implementing bicycle and pedestrian projects, covering both planning and design.
Additionally, Seleta has created traffic calming plansfor several cities. Seleta contributed to the
national Safe Routesto School toolbox and has served as a guest lecturer on bicycle and pedestrian
planning and design for San Jose State University. Sheiscurrently the President of the Board of
Directorsfor the Association of Pedestrian and Bicycle Professionals (APBP). Prior tojoining
Fehr & Peers, Seleta served as Bicycle as Bicycle and Pedestrian Facilities Coordinator at the

City of Oakland.

Meghan Mitman, AICP, isa Senior Transportation Engineer/Planner with

Fehr & Peers. Sheisa pedestrian safety specialist with recognized expertisein crosswalk treatment
tools and pedestrian and driver behavior within crosswalks. Her recent crosswalk research has
been published in two Transportation Resear ch Record articles and presented at major conferences
across the country. She also has significant project- and policy-level experience with respect to
pedestrian safety in general and crosswalk treatmentsin particular, including akey roleasa
pedestrian safety expert evaluator for the Office of Traffic Safety/ UC Berkeley Tech Transfer's
California Pedestrian Safety Assessments Program. Meghan has a bachelor's degree with high
honorsin Operations Resear ch and Financial Engineering from Princeton University. She also
holds dual master'sdegreesin Transportation Engineering and City and Regional Planning from
the University of California at Berkeley. Sheisa national Eno and Eisenhower Fellow, and serves
on the Executive Committee of the I TE Pedestrian/Bicycle Council and the TRB Pedestrian
Research Subcommittee.





