Safety and Ope‘iio‘hsv 0
Pedestrian Hybrid Beacons (HAWKS)
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Speakers

m Mike Cynecki — moderator
City of Phoenix

m Richard Nassi

Retired, City of Tucson
m Kay Fitzpatrick

Researcher, Texas Transportation Institute
m George Branyan

Pedestrian Program Coordinator, District of
Columbia
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CROSSWALK

STOP

R o=E ON RED
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2009 MUTCD: Pedestrian Hybrid
Beacon (PHB)

Slight change in sign and guidance statements
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Sequence for Pedestrian _, ==

SY Steady yellow
FY Flashing yellow

Hybrid Beacon SR Steacy rec

FR Flashing red

‘- -l Al Bl

k O~ O~ :
1. Dark Until Activated 2. Flashing Yellow 3. Steady Yellow 4. Steady Red During
Upon Activation Pedestrian Walk Interval

- -EE-  -El-
E N :

5. Alternating Flashing Red During 6. Dark Again Until Activated
Pedestrian Clearance Interval




BACKGROUND AND
CONCERNS WITH HAWK



James W. Sparks is
deputy street trans-
portation director
in charge of the
wol Iraffic Operations
Division of the
City of Phoenix

Pedestrian Warning Flashers
in an Urban Environment: Do
They Help? ITE JOURNAL - JANUARY 1990

BY JAMES W. SPARKS AND MICHAEL J. CYNECKI

“In summary, national literature and
local experience in Phoenix, Arizona,
show that flashers offer no benefit for
Intermittent pedestrian crossings in an
urban environment. In addition, the
longer the flasher operates, the more
It becomes part of the scenery and
eventually loses any effectiveness.”
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History

m Better pedestrian
treatment needed

m [nspiration
(European beacon
Newcastle)

m Modification made
over years to
address concerns
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Common Questions/Concerns
During Development

1. Dark beacon may be confusing

2. Side street drivers may be confused
3. WIll cause proliferation of devices

4. Creates non-uniformity

5

. Driver understanding of alternating
flashing red
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1. Dark Beacon Confuses
Drivers

m Has not been observed during scientific
studies by UNC & TTI

m Tucson experience shows that vehicles do
not stop at a dark beacon

m Dark beacon critical to overcome 1/2
sighal concerns

m Similar device used in Europe for last 60
years
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2. Drivers on Side Street May
be Confused

m Drivers on side street do not know who
has the right-of-way
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Findings from Studies

m 1999: City of Seattle Study: found no
significant driver confusion issues

m 2004: Canadian Study: found issues were
minimal and it (1/2 signal) is an
appropriate traffic control device

m 2006: Tucson HDR Study: found no
significant driver confusion issues and
normal right of way codes apply at a
Pedestrian HAWK Beacon
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Uniform Vehicle Code:




|l_
Flashing Beacon Crossing
Right of Way: NO CHANGE
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Flashing In-Road Lights
Right of Way: NO CHANGE




| —
Pedestrian Hybrid Beacon
Right of Way: NO CHANGE
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Confusion with Right-of-Way?

m The HAWK...
Is a supplement to the crosswalk

Does not change the right-of-way rules,
therefore acts more as a beacon than as a

signal
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3. Proliferation of Devices

m Beacons normally do not have a numeric
warrant, but warrants are in the MUTCD
for the Pedestrian Hybrid Beacon

Figure 4F-1. Guidelines for the Installation of Pedestrian
Hybrid Beacons on Low-Speed Roadways

Speeds of 35 mph or less

500

L = crosswalk length
400

TOTAL OF ALL 300

PEDESTRIANS CROSSING

THE MAJOR STREET - PEDESTRIANS
PER HOUR (PPH) 200

100

20"

0 250 500 750 1000 1250 1500 1750 2000

MAJOR STREET — TOTAL OF BOTH APPROACHES —
VEHICLES PER HOUR (VPH)

* Note: 20 pph applies as the lower threshold volume



Proliferation of Devices (cont)

m Thereis aneed forao
that Is more than a yel

signal I1s not warrantec

evice at crosswalks
ow flasher, but a full
or appropriate

Avoid side street “defacto arterial”
Allows for main street progression

Reduces delay via %2 cycle operations,
flashing red, split phase operations

m Pedestrian hybrid beacon can reduce the
political and community pressures to

Install unwarranted full

traffic signals
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4. Creates Non-Uniformity

m Concern that the HAWK will further

proliferate non-uniform designs and
Installations

m Already have non-uniformity - there are

numerous variations in use throughout the
nation currently now
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King County Flashlng Beacon
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Massachusetts Flashing Yield
S|n and Beacons
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Utah Flashing Double Beacon
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California Flashing Beacon
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Louisiana Crossing Flasher

CALYT IO

Photo lHustration by Melaas Humbie



Rectangular
Rapid Flashing
Beacon
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In-Pavement Lights




Portland: 1/2 Signals

..........
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Seattle: 1/2 Signals




L.A. Midblock Signals

(Slgnal rests in GREEN UPWARD ARROW Changes to Flashlng RED)
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5. Alternating Flashing Red

m Drivers not proceeding in a stop-and-

go format during alternating flashing &
red and crosswalk is clear by
Sign 2
Education
m Drivers not stopping during WHEN
. . < SAFE
alternatlng fIaShlng red phase 8 [HEN FLASHING RED)'

Targeted enforcement
Education
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Ongoing Debate

m 2009 MUTCD included following guidance
(Section 4F.02, page 509) not previously
seen by NCUTCD:

“...should be installed at least 100 feet from

side streets or driveways that are controlled
by STOP or YIELD signs.”



EFFECTIVENESS
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Effectiveness
Yielding

_ 100%
X
o 80%
IE
% 60%
;
o 40%
lﬂ
| ™
S 2%
s

0%

TCRP/NCHRP
@ Report 112/562
t
L 2
Maximum site value N ) g ,
®Average of all sites 1 ¢ +
Minimum site value

Midblock HAWK  Half InStreet Flag Over, Refuge High  Over,
Sig  Beacon Signal  Sign Push Island Visibility Active

Treatment Type
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Effectiveness
Safety

m Anecdotal evidence = yes

m FHWA sponsored research
Comprehensive
Before-after safety evaluation
Empirical Bayes
Study started fall 2007
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Treatment Site Selection
November 2006 List of Sites

m 35 locations = HAWKSs upgraded from vertical
arrangement to current (Mickey Mouse)
configuration

m 21 locations = HAWK with current
configuration initially installed

m 4 |locations = In place for <18 months at time of
study or planned

Current

Before
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Reference Site Selection
TDOT Online Map

m Aerial view
“1Lane configuration
“1lntersection layout
1 Etc.

m Overlays with
C1Speed limits

“1Bike lane
1 Traffic control
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Reference Group
103Un3|gnallzed Intersec-
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Volume

m Counts available from:
Tucson website (limited number of locations)

Pima County roadway segment traffic counts
m Most recent data on web
m Historical data received from COG

m Pedestrian counts & some roadway counts
Data collection firm

m As needed, counts adjusted to reflect
growth or reduction in volume over time
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Study Periods

m Goal = 36 months before and after

m Assumed
2 months construction
2 months learning

m Before = 36 months

m After = up to Dec 31 2007 (limit of crash
data), 80% of the sites had 24 months or
more



"
Crash Data
m Provided by city

m Two datasets
created

Intersecting
Street Name
Crashes

Minor
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Crash Data

Intersection
Related
Crashes

Intersecting
Street Name
Crashes

Minor
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Crash Types

m [otal crashes
m Severe crashes

m Pedestrian crashes

Treatment designed to decrease this crash
type



Preliminary Observation

Intersecting Street Crash/MEV&P %
Name Crashes Before After | change
HAWK Total | 0.755 0.624 -17
21 sites Ped | 0.029 0.005 -83

Unsignalized | Total | 0.412 0.427 +4
103 sites Ped | 0.006 0.011 +93




Preliminary Observation

Intersection-Related| Crash/MEV&P %
Crashes Before After | change
HAWK Total | 0.345 0.225 -35
21 sites Ped | 0.017 0.002 -86
Unsignalized | Total | 0.163 0.150 -8
103 sites Ped | 0.001 0.003 +143
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Empirical Bayes Overview

Before Period After Period

R-B R-A
Crashes Crashes

Safety Performance Functions
u S v ]
After &

Before
stimate

Estimate
|
ment
Sy

Factors

(Volume, time, etc) Prediction
\ w/o treatment/

Reference
Sites

Treatment
Sites

Before
Crashes
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Intersecting Street Name Crashes
Empirical Bayes Results

103 Unsig
Total Severe Ped
After Crashes 508 173 4
Crashes Predicted 624.5 198.1 12.8
% Reduction 19 13 69
Statistically Ves NG Ves

significant?
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Intersection-Related Crashes
Empirical Bayes Results

103 Unsig
Total Severe Ped
After Crashes 183 77 2
Crashes Predicted 256.4 90.1 5.5
% Reduction 29 15 65
Statistically Ves NG Ves

significant?



Summary

m Safety evaluation of HAWK beacon uing
Empirical Bayes method

m Before-After

121 treatment sites
m All at stop-controlled intersections/major driveways

1Reference sites groups:
» 103 unsignalized intersections
m Statistical significant changes:
1 29% reduction in total crashes
1 69% reduction in pedestrian crashes
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References

m Safety Effectiveness of the HAWK

Pedestrian Crossing Treatment

TechBrief, FHWA-HRT-10-045

m http://www.fhwa.dot.qgov/publications/research/safety/10045/10
045.pdf

Research Report, FHWA-HRT-10-042
m http://www.fhwa.dot.qgov/publications/research/safety/10042/10
042.pdf

m I[mproving Pedestrian Safety at

Unsignalized Crossings (TCRP/NCHRP 112/562)
m http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp rpt 562.pdf



http://www.fhwa.dot.gov/publications/research/safety/10045/10045.pdf
http://www.fhwa.dot.gov/publications/research/safety/10045/10045.pdf
http://www.fhwa.dot.gov/publications/research/safety/10042/10042.pdf
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HAWK Locations
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"
Regional Transportation
Authority

m Half-cent sales tax

m City has installed 17
HAWK crossings in 2+
years, many at schools

m No school district
contribution required

Pedestrian
Improvement =
I Project i
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Tucson Criteria

m School crossing?
m Crossing activity
m Traffic speeds

m Gaps

m Crash experience

m Number of travel
lanes and traffic
volumes

m Spacing
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Equipment

m Standard equipment

m Total cost $100,000
- $150,000

m Street lighting
N4l recommended
« &5l w Commercial power

=™ m Use of on-call
contractor

e S
(R
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Controller

% m Standard controllers

m Econolite ASC-2 controller
require special firmware,
remapping of functions,
and changes to write-

protected memory

| m ASC-3 controllers

|| accommodate HAWK

timing right out of the box
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Signing and Striping

LT

oL Pima County Department of Transportation
/ | and City of Tucson ;‘lﬁ"%
\ 3 Depariment of Transportation

Yasios

PAVEMENT MARKING DESIGN MANUAL

Second Edition
August 2008
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STOP ON RED (R10523)

[CROSSWALK]

STOP | |
ON |

CROSSWALK

STOP

|j

CROSSWALK

STOP

ON RED




CROSSWALK

STOP
ON RED

PREPARED
TO STOP

eanasmmus
1 pust Burmon '-" ]

T0 GBOSS

Al D DO NOT 'CROSS |
| "a ‘&  Wait For Your
Wall( SIgnal 1

l .
mm * WAIT FOR TRAFFIC T0 STOP f =7

(DO NOT START |

STAY ALERT FOR
MDVING THAFFIG
sh Cri

:""Jl m Special push button sign

1 m Signs prohibiting pedestrians
| crossing leg w/o beacon
(optional)

Signing
m Use R10-23 except in school
Zones

m Advance warning signs in
fluorescent yellow, with

Diamond Grade sheeting
(DG®)

| m llluminated CROSSWALK sign
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School Signing

4 Crosswalk

— A

Advance
Signing




Striping IR —

s High visibility .| 14 | B2 [@
crosswalk ’

m Stop bar 50 ft ==l | 17 L=
back - ' o

m Solid _vvhite 8-Inch || |1 Tuw: - ®I@
lane line between . r| R

approach travel L’
lanes (distance Is (i SR

a function of fu.,l:t;léiufg@I :
posted speed L[]

limit) ] -
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Retroreflective Strip

(CROSSWALK

[CROSSWALK_




Countdown Pedestriar

s
#

Indication N e




Education

Children’s hrough TDOT S Tratfc Sale Kids

Prograsn, the dopastanent is teaching
safety childeon about staving sade on
Tucson's stevwts, Ashort
Program juiation id magsal poppot

shiore is beirg prsentind fo our
youry stuckess through e local domentary
schwols, Whther they"re wallking oe taking fhe bus
tor schwed, riting thesr bike or sooter, ar pliving ball
iy thweie e eighborbood, we want b belp Chikdreny
rerrwmber their safety tips when the time comes to
act, There s also a safety activity book for children.
The book's characters soach lifesavirg rules in ways
that appenl to yourg childsen, The messags
fieatunsd thevaghout the book are geaned for childzen
in ehernentary school wath the hope that the
mwessagzes learmusd will be nemembered all ther lives

Zack Rabbit, a trusty fellone with a floppy eor, ared
Lenry Lizard, Zack's mischievous partrer, ar
TDOT s “honoeary safety myessengers.” Some of the
safety messages incladed in the activity book ane

* Look both ways before and while crossing the
stroet and
wastch for
turning
cars
Obey the
school

.
4
B

* Wear safety protective gear when riding your
bike or scooter
Dan't play in oe owar the stroet

Buckhe up for safiety = and remmind everyone else
to buckle up ool

Special Pedestrian/Bicycle Beacon Signals

Evary comer is a crosswalk, marked or mot,
Mluw tha driver must viek!, Some have baaoon
al m\uunurn« Remember to
act rerponsibly and look cut for childnen,

"M you Tuve people eogaging in activities that
Pt lives at rsk, engianning Courionmsuns
can anly go &0 far Convindng peaple 1o change
thair bedsavior will have th moss Lesting effects,
However, this may be the most difficult thing 1o
o i onder W ensure pecestrisn safety.”

Federal Highway Adminatraccn

To learn mare about how Bicyclivt and motornts can

SHARE The ROAD fugaly and afuly in Prma

frow guide in availible to che public by contacting 7914372,
You may obtain addocnal nformation by caling the

Tucson Department of Transportation
Public Information Officer at
791.4371

Si used necesta rpade pirs ereender este oo,
Bara & Pubdic Informusion Offices 7514371,
Alpsen le avstra con s preguntas

CROSSINGS

00 s
s 9

PELICAN ' PEdeststan Light Conteol

= ActivatioN crossing is
Cmﬂng: activated by pushing i

Butson, The: Pelican then
Pedestrians signals pedistriars 0 coes

the decorative median islanmsd
Activate |0 e mdian o

the sevond s
Poine & short Jistanoe away

The et hnlqu uxmpxulm A standant RED-
YELLOW-CREEN signal that sesls in
shnet CREED hu vehiculas traffic until &
podustrian wishes o cross. The signal then
changes b0 RED and shows the padestran a
WALK signal 10 go w0 the median

The pedkstrian thon activides a socood button
and crosses the second partion of the main
s, This two stage crossing only dedays the
pedestran mindmally and allows the main
skt signal operation 10 nsaindain the signal
synchronization system, The system providles
for a safe podesteian crossing and misimizes
the patential for stops, delays, accidents,
rwighibcebood amd enyirosunental issoes

Policans aev quite effoctive in peoviding a salo
crissing of major strovts (e podestrians mid-
ook, An extension of the PELICAN systom is
the TOCAN signal system for both bicyches and
podustrian croesings

groups
CAN cross,”
Bicycle and  postrisn and bivele

aliznd cromsing

TOCAN he Twl groups CAN cross
sgnaling system was
cming: designid to provide a safes
crossing for “twa” groups —
“TWO  BinEstRiANS snd
BICYCLISTS. A traditional
signal crassing syshem wosld
pormally be inapprogiriase al
Tocations where both

Pedestrian

residental street wfwv\ the

crossing of the major strevt i
at an srnegulor spacing cresting serious signal
mmh-nu-hun and potential safety mbkvm A

trand ¥ wignal wouakl T
wehicke traffic 10 cut throsgh on the n-!uimhnl
wtreet, negatively impacting the “livability™

the nesghborhood 7{:1' TOCAN crossing -ugvv.vl
may be activated by either riding up to the stop
bar or pressing the button. Phease do not nide
across the street when the RED bicycle symbol is
Tit: These sigral wnits, along with the HAWK
unit help find a community transportation
balance for mobility and =afety and encourage
citizens to “share the road

HAWK 11w High intensiy Activated
) crossWalK is oo of the newest
Cmﬂng: crossing systonms in uw. It's
Tased on & European &osign

“Watchlng and is similar 1o the curvent

over the Armerican school bus warning

flasher systens

Pedestrian 11 sawk comsists ot

standand wadfic signal RED-
like a YELLOW-RED la:’mal The

PP it is off until activated by a
Hawk an. When a pudestrian
Croes the stasd, they
prevss & Bratbon which activases a warniveg
FLASHING YELLOW light on the osain strevt
T inslication then chunges 10 2 SOLID
YELLOW advasing drivens 4o peepan b slop,
The sigral then displays a SOLID RED and
shows the padestrian a WALK symbal, The
beacon then displays an ALTERNATY
FLASHING RED amd the pedustrian i shown
4 FLASHING DONT WALK with o
“courtdonn” smgnal adviseng them of the time
Jeft b crarss. Drivers are allowed to
dwring the flashing red after coming to a full
stop and making sure therv is no danger to a
pedestrian, At schoal crossings, drivers must
wait until the children arxd crossing guard are
completedy out of the crossang,
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Split-Phase
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DC Pedestrian Hybrid Beacon

Background:

In August 2009 DDOT installed a Pedestrian Hybrid
Beacon at a T" intersection at Georgia Ave. NW, a
major arterial street (27,000 ADT), and Hemlock St.
a local residential street.

Land use context: mixed use commercial/residential
node along commercial corridor

Intersection is approximately 750 ft from adjacent
signalized intersections

Community members, especially the elderly, had
complained for years that it was difficult and unsafe
to cross Georgia Ave at this location

Submitted a request for experimentation to FHWA
in April 2009
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Location: Georgia Ave. & Hemlock
St NW, Washington, DC
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DC PHB Evaluation Findings:

m Pedestrian Hybrid Beacon evaluated by
conducting series of 3 field observations of
driver compliance and pedestrian behavior

m Main measure of effectiveness:

Proportion of drivers stopping/yielding to
pedestrians when device showed red
indication
m Evaluation showed an average of 97%
motorist compliance with the signal

m Overall, 42% of pedestrians who crossed
at the intersection did so without activating
the signal




Table 1: Analysis of Field Data Collection — 1 (July 7th, 2010)

Begin No. of F'ed.. Crossing No.. of Veh. No. of_Veh. That did No. of Vehicles that
Thme Events L:lS|ng HAWK Yielded/ not Yield/Stop for should have Stopped
Signal Stopped for Peds. Peds.
12:30 PM 3 12 - 12
12:45 PM 3 12 - 12
1:00 PM 5 18 1 19
1:15PM 3 12 - 12
1:30PM 4 9 - 9
1:45 PM 4 11 - 11
2:00 PM 4 14 3 17
2:15 PM 3 12 - 12
2:30PM 3 4 . 4
**BREAK** **BREAK** **BREAK** **BREAK** **BREAK**
4:45 PM 7 27 5 32
5:00 PM 4 15 - 15
5:15 PM 4 16 5 21
5:30 PM 6 24 - 24
5:45 PM 3 12 2 14
6:00 PM 3 15 1 16
6:15PM 1 4 - 4
6:30 PM 4 13 - 13
4-Hr Period 64 230 17 247

P = number of vehicles that yielded or stopped for pedestrians =
(230)/number of vehicles that should have stopped (247) = 93.1%
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DC General Field Observations:
m Some drivers exhibited aggressive driving

characteristics:

Hesitating or slowing down briefly for crossing
pedestrians to clear the driver’s travel path,
and then proceeding to drive across the
Intersection on the flashing red without

stopping
m While waiting to turn onto Georgia
Avenue, motorists from Hemlock Street
generally yielded to pedestrians using the
crosswalk
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General Field Observations (cont)
m On occasions, pedestrians did not walit
before crossing the intersection after

activation and instead used gap In
vehicular traffic to cross

m During Instances where pedestrians
attempted to cross the intersection without
activating:

Some drivers acknowledged and yielded to
the pedestrians

Other drivers evaded pedestrians and
continued through the intersection
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DC Findings

m Crossing
without
activating the
PHB led to
substantially
more ped-veh
conflicts than
crossing with

the device
activated

Table 6: Qualitative Analysis of Pedestrian — Vehicle Conflicts

BEGIN TIME

PEDESTRIAN — VEHICLE CONFLICTS

No. of Conflicts upon
Activating HAWK Signal

No. of Conflicts Without
Activating HAWK Signal

Total No. of Pedestrian —
Vehicle Conflicts

7:00 AM

1

1

7:15 AM

7:30 AM

7:45 AM

8:00 AM

8:15 AM

8:30 AM

8:45 AM

9:00 AM

9:15 AM

9:30 AM

9:45 AM

10:00 AM

10:15 AM

PlW N[

Rlw|n| k|

10:30 AM

10:45 AM

AM TOTALS

=0

2:00PM

2:15PM

2:30PM

2:45 PM

3:00PM

3:15PM

3:30PM

3:45PM

4:00 PM

4:15 PM

4:30 PM

4:45 PM

5:00PM

5:15PM

5:30PM

5:45PM

PM TOTALS

10
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Operations and Modifications

m The signal functions in a “hot response” mode
and is activated immediately upon button call

m The signal is not coordinated with adjacent
signals on the corridor. Software is not capable
of coordination but should be in the future

m In response to complaints from elderly users, the
solid red phase was lengthened from 7 seconds
to 17 seconds

m Initially the signal was installed with two signal
heads on the right side approach. An additional
signal head was later added on the left side

m The red signals flash simultaneously, not wig-
wag, because of software limitations
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DC Conclusions

m P|

B was effective In getting drivers to

stop for pedestrians

m P|

This favorable result could be due to the
strong regulatory message that the solid red
ball sends to motorists

B did not appear to cause any adverse

effects on pedestrian crossing behaviors
at the intersection during the field
observations
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DC Conclusions (cont)

m Minimal traffic operational iIssues were
observed

m Low pedestrian compliance (activation) rate
could be attributed to

Lack of understanding of the operation of the
PHB or the perception of delay

Existence of sufficient number of gaps in
vehicular traffic for pedestrian crossing without
activating the PHB
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DC Conclusions (cont)

m Implementation of a public awareness
campaign on the PHB could help improve
pedestrian understanding and thereby
Improve the compliance rate (brochures
were distributed in the area and were
available on the poles)
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Final DC Conclusions

m Based on the motorist compliance rate,
the use of Pedestrian Hybrid Beacon as a
device for improving pedestrian crossing
safety at selected intersections Is
recommended

m The PHB would be especially useful at
Intersections on high-volume major
arterials which do not satisfy any of the
warrants for standard signalization
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QUESTIONS




