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PedPDX is Portland’s Citywide
Pedestrian Plan. It prioritizes
sidewalk and crossing improvements
and other investments to make
walking safer and more comfortable
across the city. The plan identifies
the key strategies and tools we

will use to make Portland a great
walking city for everyone.
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PedPDX citywide
pedestrian crash analysis
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Ciut of 34 lraffic deaths Tn 2018, 18 were people walking. This reflects
a vontinuing frend: during fhe past five yeors, on averoge 35% of fraffie
deaths have boon pedestrians.

What the data tells us about pedestrian crashes
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Presenter
Presentation Notes
Over the past five years in Porltand, on average 39% of traffic deaths have been pedestrians

Out of 34 traffic deaths in 2018, 16 were people walking.


Where are crashes happening?

Table 3: Pedestrian Crash Location Type Summary (2006-2015)

NUMBER PERCENT NUMBER PERCENT  PROBABILITY

LOCATION TYPE OF OF OF KSI* OF KSI* OF A KSI*
CRASHES  CRASHES  CRASHES CRASHES CRASH
Signalized Intersections 971 43.5% 97 33.4% 13.1%
Unsignalized Intersections 614 27.5% 127 25.5% 15.8%
Mid-block 567 25.4% 148 38.9% 26.1%
Driveway 78 3.5% 8 2.1% 10.3%
Total 2,230 100% 380 100% 17.0%

* K51 = Killed or Serious Injury Crash

Source: The City of Portland provided the crash data for this analysis, which it received from the Oregon
Department of lransportation (ODOT) Crash Analysis and Reporting Unit.



Where are crashes happening?

Table 3: Pedestrian Crash Location Type Summary (2006-2015)
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NUMBER PERCENT
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971
614 27.5%
567 25.4%
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* K51 = Killed or Serious Injury Crash

Source: The City of Portland provided the crash data for this analysis, which it received from the Oregon
Department of lransportation (ODOT) Crash Analysis and Reporting Unit.

OVER

40% of pedestrian
crashes

AND

30% of severe/fatal
crashes citywide

OCCUR AT SIGNALIZED

INTERSECTIONS
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What’s more, the majority of those collisions occurred when the pedestrian had the “WALK” indication. 
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What’s more, the majority of those collisions occurred when the pedestrian had the “WALK” indication. 




Figure 24 Pedestrian Crashes in Relation to the High Crash Network Streets, Location Type, and Yehicle Movement
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Relation to High Crash Network (HCN) Totals

Driver Along HCN Segment |
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Most prevalent crash type at signalized intersections = Driver turning ONTO the mainline hits parson walking across it
Comprise 1/3 of all crashes at signals along our HCN
78% of these involve left turning motorists
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Most prevalent crash type at signalized intersections = Driver turning ONTO the mainline hits parson walking across it
Comprise 1/3 of all crashes at signals along our HCN
78% of these involve left turning motorists


PEDESTRIAN CRASHES BY LOCATION
200482015
Source: QDOT
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Commen Crash Type:
Left furning driver fails to yield
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THE PEDPDX
TOOLBOX



The Implementation Toolbox is the
programmatic work plan to advance
the vision and mission of PedPDX.
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STRATEGY 2

Improve visibility of pedestrians at
Crossings

The PedPDiX Safety Analysis found that citywide, 70% of pedestrian crashes in Portland occur
at intersections (in Oregon, every intersection is a legal crosswalk). Making sure pedestrians
crossing the street are visible to people driving is a critical factor for increasing pedestrian
safety on our raadways. The following actions seek to improve visibility conditions at
pedestrian crossings through intersection design, changes to street markings, and by applying
vision clearance best practices.

Improved street lighting at intersections and crossings is also a critical tool for improving
visibility of pedestrians and will be addressed in greater detail as part of Strategy 6.
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NEW CITYWIDE PEDESTRIAN
SAFETY GUIDELINES &

Vision Clearance Guidelines at Intersections

20’

BMINIMUM SETEACK

/DN CROSEWALK APPROACH

"u'lslblllty of the -
person attemptlng 1o ¢ crr:155
the street is blocked

E -
Setting back parking at
intersections improves visibility
for all modes
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Evaluate the need for vision clearance
guidelines at controlled crossings and on local
streets




When are crashes happening?

Figure 15: Crashes by Month and Lighting Conditions
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49% of pedestrian crashes in Portland occur in dark conditions




Places to Improve - Average Point Value (from 1-8)

WHAT MAKES WALKING DIFFICULT IN PORTLAND? WHILE BL ALK CITYWIDE
ﬁ Poor Lighting m 3.62
Sidewalks / walking paths missing on BUSY streets m 4.66
People driving too fast on BUSY streets m 4.29
Not enough safe places to cross busy streets m 4.46
People driving too fast on RESIDENTIAL streets m 4.44
Sidewalks / walking paths missing on RESIDENTIAL streets m 4.29
Drivers not stopping for pedestrians crossing the street m 4.29
Buckled / cracked / uplifted sidewalks, or other tripping hazards m 3.46
Missing curb ramps at intersections m 3.22
Not enough time to cross the streets m 3.08

Figure 1. Which kinds of places are the most important to improve for walking in Portland?



Increase lighting levels per new street
lighting level guidelines, focusing
investment in underserved
communities
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New lighting level guidelines = increased for roadways and also establish minimum ltg levels for sidewalk corridors, marked crossings, and intersections

Part of capital projects

Need for programmatic retrofits as well
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ADDRESSING DISPARITIES
Lighting needs are
greatest in East Portland

49% of Portland’s pedestrian crashes
occur in dark or low-light conditions. By
City guidelines, streets wider than 48’
should have two-sided lighting. Citywide,
61% of High Crash Network streets wider
than 48" have lighting on two sides. By
contrast, only 22% of wide High Crash
Network streets in East Portland have

two-sided lighting.

STREETS 48 FEET OR WIDER
source: PBOT

LIGHTS ON BOTH SIDES LIGHTS ON ONE SIDE
OF STREET —— OF STREET =-==--
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Our roadways with lights on only one side of the street tend to be in East Portland (dotted lines)


STREET LIGHTING
WIDE STREET, SUCH AS
SE STARK, WITH LIGHTING

ON ONE-SIDE ONLY
Source: PRBOT

Less More
Light Light
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By our current guidelines roadways wider than 48’ should provide lighting on both sides of the street.


Left turn calming

LEFT TURN CALMING

PILOT PROJECT







STRATEGY 3

Reduce turning movement conflicts
at Intersections

Intersecticns are where pedestrians are most likely to be killed or sericusly injured. This
strategy aims at protecting pedestrians trying to cross at a "WALK” signal from turning cars,
a preblem shown in the Ped PDX Safety Analysis and heard in the Disability Focus Group.
Intersecticn design fecused en turning movements can facilitate safe turming and improve
pedestrian safety.




Strategy 3

Reduce turning movement conflicts at intersections

FEDPDX QBJECTIVES ADDRESSED

RE1®

Develop a pilot to study prohibiting "turn-on-red”
within Pedestrian Districts and at High Pedestrian

Crash Intersections.

Allepirys, rights an red is comaman throughaul he cily,

Left turns on a red light are also s lowed when the driver
5 turning ainto & one-way soeet, which is common
ahmantien. To make [hase rareerment s, drivers muost gall
Torwaard into the crosswalk to book for a gap in on-ooming
traffic, into and across the path of pedestrians whe have s
“wealke signal. This can create 3 dangerous situation If the
criver ehes N See d peaesirian entering Lhie crossealk

tis particularky dangerzus for blind pedaestrians, who do
ot recaive visual clues (through signals or eye contactwith
the driver] that the driver intends to turn agamnst the signal.
Furthermaore, drivers looking for gaps in tratfic to make the
turn do not ahways leck the opposite direction to chads for
crossng pedestrians before making the turn against the
siral.

as partof the PedPDX public outrezch, members of
PearLaneds disabilily cormemumily in pariicular bawee
axpressed strong support for elimirating “turn-on-

red.” Engineering studies show a significant increase in
predestrian crashes where right on-red” is permitten -,
Thee City Tratfic Engineer, PBOT Signals and Street Lighting,
and Vision Zera staff will develop a pilot to study prohibitng
“turn-co-red” in bagh pedestrian @=mand distncts andtor at
pedesstrian high crashes intersec lions, The pikol siudy vil
astablish evaluation criteria and based an the findings of
the pilot the City Traffic Engineer may consider permanent
prahiblmons an “wrn-on-red” at key locations.

B e o B

Considerations

A pilot soudy will dllos PEOT to manitos what impact
prehibiling *lurm-on-red” might bave on pedesirian
safety and automobile congestion, [twill alse offer an
OpportJnity to monitor driver complisnce. The pilat
atucty shauld he coupled with education about the salety
concerns underlying e stuchy, oswell 2s enforcerment Tor
non-complianca,

VIS InSrRASE NOtE Al T mashes waere rIgee raen o e 1S parmirted - Hardbaos of Boad Safety Merasares, Flulk, BLard vaa, 7, 2004

8% Iacrease inwehcledbike and vehicdefpedest<an oraskos ol severibes] - Higheay Satery faraal, 1st Fdition, 2000

2t FEDFOXK: PFORTLAND'S SITYWIDE PEDESTRIAN PLAN | THE PECPDL IMPLEREMN TRTIGH TGOLEOR
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5-star studies from Crash Modification Clearinghouse


Strategy 3

Reduce turning movement conflicts at intersections

ACTION 3.2

Develop a pilot to study prohibiting "turn-on-red”
within Pedestrian Districts and at High Pedestrian
Crash Intersections.
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Where RTOR is permitted:

10% increase in right turn crashes
(Handbook of Road Safety Measures, Elvik, R.
and Vaa, T., 2004)

69% increase in vehicle/bike and

vehicle/ped crashes (all severities)
(Highway Safety Manual, 1°t Edition, 2010)
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Strategy 3

Reduce turning movement conflicts at intersections

Develop guidelines and practices for separating
vehicle turning movements concurrent with the
pedestrian walk phase and incorporate signal timing

analysis into capital project scopes.

The Fen 30K Safery dnalysls faund char oear 44058

of crashes irealving pedestians oocur ar sigralized
Intarsecrinns, Assipnments of arcor for pedestrian crashas
sraw thar 8% inunkes a igheuming dover filing ta

yield and 20 Ireolse 3 lef-turming arieer falling o vied
when the person wa king 2a3 the rgrn of way, Pratecting
crising pedestrians farr awmamabile wrming phases Lan
|'IE||.'| decressethese figl'l'[ A [T turn corfices,

Thers ars & variely of lools Tor separating pedesiriar
CroEsing movverments Form vehicle uming roesrmancs,
induding provectes lef turne, protected sight 2arms,
all-prdestrian phases, l=ading pedestrian intzreels, and
protacted permizsive chasing. Protected-permittad

lef turrs zrea flashing yelaw ar-ows that if concurrane
wirh ranflircine walk symibals alua creana 2 farard and
srauld fa ave ded shis is already PROT sracnica). The
Cregon Department of Transgartatian's Crash Redwcrion
Factoe Lpparaly citas a 374 pedestrian and hicgrla crash
PEgUCTie factor for |Hd|’l§ FIE'ﬂE'S[I’iS aincervals ard & A3%
pedestrian crash reduction facts “or Mstalling signals wic
i pacestran phaze wth Nashing yel ow arroess.

Thie Ciky Tratfic Engivaer. PATT ignals and Sree Lightitg,
ard Wisian Zera stafTwill develop puidalines and précices
fer asparating vehic & turming phases conourrent with
pedestriar vez bz, including identifying comeacs and

triteria where various treatmenis are apgroprigie ard
whera sharad ghasing shoulz be al minated.

Intheinter rr. PBOT Signale ars Sreet Lighting and

tha Oty Traffic Enginae will ganarally not aporave
permissive lefturre ar new signals across Majar City
‘Walkways ior Skewaysl, Lnless enginearing uegment
Justifies tha treacmars. PHOT willl utlize G000 guldelines
and sractices for segsrating vehid e torring phases
trarr appesing througn raf'e. PROT Sgnaks and Srrast
Lightirg wil continue 3 use PBOTS Lead rg Pedestran
Intzrda {LPI Suidelines toidentify ogporunities to
prisde LPIs,

Thiese g uigalines will consider PadFDX class Hcations
and sesigrated pedast-ian Pigh crash irmersecticns as
a factor. The dedision L semarate pedesirian crossing
phamas fram vehicle tu-rning phases snauld largely be =
function of wrere we hawe seen or grad'c: pedestrian
safaty cancerms.

Onee goveloped. POOT Complece Straets wlincorporats
naw signal tming gudaliras mtoche WBOIT projact
davelopment chack scta infarm praject scoping naeds.

Thal FIDPEE-FOATLARDS OTY#IHD FORES TRIAN FLAN | THE FEDS DK | AP LEFSL NTATIO K TODLDO N

PELIFLE OE|EC

IVES SLILEESSEL

2020

Tools for separating pedestrion
crossing movements from vehicle

:uming MoVeEments:

20% SEOTERAN PROTECTED (OR
CRAEHES PROHIEITED) LEFT
inualve a left-turning
driver Talling to yield
to & persen walking who
has tha right of way % .
8 FECESTRIAN

CRASMIS

nvahe a right-turning
driver falling to yleld
toa peraon walking who &

hias the right of way

Thee are anumbar ol rese-alls o be cansidened

whien deeririnrn, hove 1 elleclively sel signal Liming (o
mazimiza safaty and cfficiency far all rpar users, Giving
rrere walk bme to penesrars wall have anoimpact an
sraffir flowes, mclug nE rransit wibirles ard |1Pn|'|kl hikirg.
nArreasing rthe mearsl lsgth af ime it rakes far 3 sipnal
O TR |.|"II'C‘.'I.I,E|'I a I:_'.'I'JE |EI'I£,'I|'I walll inZreass vesit Lime ror
al users, induding pedestrizns, sibich can lead toless
alficient erotings and ran carrplisnt Moearmeants, Turm
pockals nesdad Far proledled wrming phases regurs
suffirirnt right-nf ey widtk, which & oot always aeailable.
hangng the signal tmirg atane lacation could oo ma
rpple irpact to darers of nearky signaks,

L ning ; ALL-PEDH
B2

A per

Considerations

FLOF2: FORTLANS S LITFAIDE FEOCSTRIAK FLAK | THE FLCPDE IWPLCAMEN TATICR TOSLDOR

it e b

ghik-tu ming,
i

TRIAN

=11 e 1) LY




* Protected (or prohibited) left turns

* Protected right

e Leading g



Presenter
Presentation Notes
Impacts and tradeoffs:
Longer pedestrian wait times
Often noted that protected pedestrian phases will result in longer ped wait times, unsure what impact that will have on compliance (and ultimately safety)
Would love a study comparing safety impacts and user satisfaction of protected phasing vs. longer wait times

Also struggle with impacts that longer cycle lengths have on travel times, and particularly transit travel times

We really need guidance to help identify which tools are appropriate for which contexts and thresholds. For example, when are pedestrian and/or vehicle volumes high enough that a protected (or semi protected) ped phase is appropriate?



Thank you!

Michelle Marx | Pedestrian Coordinator
Portland Bureau of Transportation
Michelle.Marx@portlandoregon.gov

ARAM.
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Presenter
Presentation Notes
At signalized intersections, we come into contact with other travelers (like these loveable people), negotiate turns, and move on. Traffic signals generally help with these movements, but these locations are often stressful, perilous, and simply scary places to walk. 


Permissive left turn conflicts


Presenter
Presentation Notes
EYE CONTACT, SMILE
Much of Portland, and I expect your cities too, have permissive left turn conflicts. These are places where the signal to walk comes up simultaneously with the signal for vehicles that turn across the crosswalk. Research shows that crashes between vehicles and people walking are likely to occur at these locations like these where the driver is navigating the intersection and not paying attention the pedestrian in the crosswalk. 

Fortunately, there are signal phasing and timing strategies to limit these types of crashes. 


_eading
Pedestrian
nterval



Presenter
Presentation Notes
They work, but…
Limited guidelines for practice
Uncertainty about where to implement
Difficulty communicating decisions to public & staff



Enter the LPI

Reduces vehicle-ped crashes & conflicts

Crash Modification Factor (CMF) 0.55 - 0.63

Trivial delays


Presenter
Presentation Notes
According to the Crash Modification Factor (CMF) Clearinghouse maintained and administered by the U.S. Federal Highway Administration (FHWA), a CMF of 0.55 to 0.63 can be expected for LPIs. These figures are based on a 2009 independent study of 10 intersections with LPIs in State College, Pennsylvania, using 63 control sites. A CMF of 0.55 to 0.63 means that if there were 100 incidents at a crosswalk prior to an LPI, 55 to 63 incidents are expected after implementing an LPI, a 37 to 45 percent reduction. 

To date there have been few scientifically rigorous impact evaluations of LPIs.

Proving itself as an simple and effective safety tool.



EVALUATE -> IMPLEMENT -> DOCUMENT


Presenter
Presentation Notes
Evaluation, Implementation, and Documentation

We also disseminate the info those that have requested the LPI. 

This is, as far as transportation improvements go, an inexpensive modification, generally requiring only time, and not requiring materials. 


City Directive

LPIs will become our default practice at new/upgraded traffic signals on High Crash
Network streets... PBOT will add at least ten LPIs/year to existing signals.

Protected left turns will become default practice at new/upgraded signals on High
Crash Network streets. We will install 3+ protected left turns/year at existing signals.


Presenter
Presentation Notes
In response to recent traffic fatalities, the director issued this directive to accelerate safety fixes
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Presenter
Presentation Notes
People driving are required to yield
Unfortunately, road designs and drivers behaviors result in non-yields
[Insert chart with ped crash causes]


When?

Ped crossing layout

Safety concerns

Ped counts

Vehicle volumes, including turns
Crash history

Presence of schools


Presenter
Presentation Notes
Not every location is suitable.
Traffic conditions, presence of conflicts, and other factors play a role in suitability. 
Objective guidelines to evaluate locations


T-intersection or oneway (0 or 2)
Wisibility concerns {0 to 2)
Pedestrian volumes (0 to 2}
Impact on vehicles{0 to -6)
Pedestrian collision rate (Oto 2)
Pedestrianvehicle conflict rate (0 to2)
Proximity toelementary schools{0 to 2)
Lewvel of senior activity (0to2)

Go through the

Guidelines

suitability worksheet

Does the intersection receive a

score of 5 or greater?

Assessment initiated

Donotrecommend
an LPI

Isthere significant

— community and staff

support for an LPI?

rTes

Fecommend an LP|

Implermentan LPI

Conductabefore
after evaluation

Mo further action


Presenter
Presentation Notes
I wrote a policy that PBOT is using to evaluate LPIs. 
Proportion of vehicle turns, volume of pedestrians crossing, presence of schools, crash history, etc. 
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Presenter
Presentation Notes
Race
Income
Limited English Proficiency



Timeline

Annual LPI additions, 2006 to present

14

PART OF HIGH CRASH

12
0 NETWORK
8 mHCN (n=26) ®mNot HCN (n=8)
6
6
4 4

4

2 2 2 2 2
2 III 1

o - AN HHENE

0 |

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 as
of Aug
21

12

LPIs added

Year


Presenter
Presentation Notes
I wish I had a story for the first LPI in Portland


How long?

{
\_
[ S
Vehicles
/Crﬂsswalk e
I ]  vo—
l IIT::” P?;:':E # of LPIs by Duration
: LTy | (py) 18 17
16
14
" 12
& 10
LPI= (TL+PL)/W 5 8 =
where: N ° 2
LPI = number of seconds (rounded) : 1 . . . 1
TL = distance to clear width of one moving lane o —
PL = width of parking lane, if any 3 4 > 6 / 8

Duration (sec.)

W = walking speed (3.5 ft/s)


Presenter
Presentation Notes
Formula to determine length based on roadway and lane widths. 
The rationale for this formula is to allow enough time for pedestrians to clear at least half the crosswalk in one direction of moving traffic in order to increase visibility of pedestrians to turning traffic. 
More than half are 5sec, 10 are more

(MUTCD) states that a "LPI should be at least 3 seconds in duration and should be timed to allow pedestrians to cross at least one lane of traffic or, in the case of a large corner radius, to travel far enough for pedestrians to establish their position ahead of the turning traffic before the turning traffic is released


Push Button Considerations

PED RECALL VS. ACTUATION AT
LPIS (N=34)

mRecalled ®Actuated

T

Presence of LPI to prioritize APS installation



Presenter
Presentation Notes
All signals equipped with LPI must operate with the LPI at all times. At intersections with semi-actuated signals, there would be no LPI when signal is actuated by vehicle demand.



e Pedestrian crashes
e Near school & transit center
e T-intersection



e Has protected left turns

e Two intersecting major streets
NOPE!



Presenter
Presentation Notes
This intersection has protected left turns and no right turn signals. So an LPI would only limit conflicts between right turning vehicles and peds in the adjacent crosswalk. With good sight lines, the benefit from an LPI is limited.  

Protected left turns may provide better safety benefit. 

LPIs are one design




Presenter
Presentation Notes
A place where we’ve implemented an LPI in response to a fatality, when in fact separating ped crossings and turns with a protected left turn may more beneficial. We continue to evaluate this location. 


Or No Turn on Red



Presenter
Presentation Notes
Many argue that a NTOR is necessary to ensure the safety of LPIs. 
We have not coupled NTOR with all our LPIs, but will continue to consider it. 


Monitoring
No PDX study

Working with PSU’s Sirisha Kothuri’'s NCHRP 17-87 (describe)

Grateful for work others have done
NYC, CHI, Charlotte


Presenter
Presentation Notes
To date there have been few scientifically rigorous impact evaluations of LPIs. This is partly because challenges and complicating factors that make identification of the unbiased causal impact of LPIs difficult. 
The LPI evaluation used data from 56 treated sites in Chicago, 42 treated sites in NYC, and 7 treated sites in Charlotte. The effect of LPIs on total crashes for all cities combined was a CMF of 0.87, which was significant at a 95-percent confidence level. For all cities together, the CMF for pedestrian crashes was 0.87, which was significant at a 95-percent confidence level.
The analysis suggests that the introduction of LPIs decreased quarterly collision counts by 5.45% and decreased the quarterly number of pedestrians injured by 14.7% over the same intervention period. LPIs appears to be effective in reducing both collisions and injuries.
Sirisha is leading research to assess pedestrian comfort at locations with LPIs. We will be collecting video data from which we will extract driver and pedestrian behavior and intercept surveys where will ask about pedestrians perceptions of safety and comfort. The objective is to incorporate pedestrian safety countermeasures (Median islands, RRFBs, and LPIs) in the Quality of Service methodology into the HCM. 


- e '.'
Q{&EIF_? m.{ :‘f ol by
"““E" m-nnla v .

Z-_r 'J i
L



Presenter
Presentation Notes
NYC map? 
Chicago
San Louis Obisbo, XX


Next steps - High priority locations

Outside schools
SRTS (safe routes to school)

High crash corridors, esp. where the sidestreet volumes are low
Pedestrian districts
Dual left turns



Presenter
Presentation Notes
Evaluate based on requests. 
Examine high crash intersections and corridors. 
Evaluation of safety effects, pedestrian comfort


Bikes though?

People just do it...

NYC passed bill in May 2019



Presenter
Presentation Notes
People biking already use them
NYC pilot studying 50 intersections. The results following 625 observations found that that the vast majority of people biking currently proceed on the LPI and no conflicts or near misses were observed.
This year NYC passed a bill allowing cyclists to use them. 


Questions

Equity concerns?

What % of our signals are low-hanging fruit? Goal #?

At what point do people walking expect them at signals?
Corridor by corridor approach vs. dispersed?

Clarify bike use of LPIs?



Conclusion

oliver.smith@portlandoregon.gov
(503) 823-7846

PORTLAND BUREAU OF TRANSPORTATION



Presenter
Presentation Notes
Low-cost signal timing strategy to improve walking safety and comfort. While the change is minor, its benefits should not be understated. They work extremely well but are only suitable at certain locations, and I along with my PBOT signals and streetlighting team, will continue to work to implement LPIs. I welcome your input and questions as we move forward. 

If we’re going to acknowledge that walking is a high priority, that we need to give some advantages to people walking, particularly at locations like signals where pedestrians can be at a disadvantage. 
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NCHRP 03-133:
Non-Motorized Users
at Traffic Signals

Burak Cesme and Peter Furth
APBP Conference

Portland, Oregon

August 27, 2019




NCHRP 03-133: Traffic Signal Design and
Operations Strategies for Non-Motorized Users

» Develop toolbox of strategies and treatments to make traffic signals
work better for peds/bikes

» April 2018 - March 2020

W
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3 “Raises/Razes™

» Raise the roof

» Research and innovation — advance practice
» Raise the floor

» Improve practice — adjust the status quo
» Raze the barriers

» Improve processes for implementation

| KITTELSON
.{ SSOCIATES




1. Evaluating Pedestrian and Bicycle Crossing Delay
2. Short Cycle Length

3. Maximizing Walk Interval Length

General (Pre-timed Phases)

Rest in WALK

Adapting Minimum Green to Demand
Adaptive Walk Intervals

Changing from actuated to pre-timed

® a0 T oo

4. Permissive Periods for Pedestrian Actuation

5. Recall versus Actuation for Pedestrians

1/ KITTELSON
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Basic Treatments to Reduce Pedestrian Delay

“Evaluating Pedestrian and Bicycle Crossing
Delay”

Boston Example

Q Policy: Whenever vehicular Timing Plan 1: 123 s average ped delay
delay is reported, ped delay Timing Plan 2: 45 s average ped delay
must be reported, too. (with 0.5 s increase in vehicular delay)

I:msemon and Scenano Descnption Gemnf _Lawut & Delay Results
e
|/Cmmﬂ1anﬁmmamr a8 sen:nr .

“Only what’s measured counts

1¢ KITTELSON
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Basic Treatments to Reduce Pedestrian Delay
“Short Cycle Length”
Amsterdam Policy:

1. Make cycles as short as possible
2. Maximum Cycle =100 s

O Less Pedestrian Delay, Less Transit Delay
O Better Ped/Bike Compliance

O Fewer Speeding Opportunities

Ef KITTELSON
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Basic Treatments to Reduce Pedestrian Delay

Not this:

Green Yellow

San Gabriel Bl

WALK Ped Clearance

but this:

[Make the WALK interval as long as will fit within the
parallel vehicular phase]

Green Yellow

WALK Ped Clearance

For coordinated phases, use the setting “Rest in WALK”

1/ KITTELSON
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SET 2: Eliminating Conflicts with
Parallel Traffic Turns

1. Exclusive Pedestrian Phases _/ L

2. Protected Left Turns on Multilane E& | %
Roads _ @-

3. Concurrent Yet Protected Pedestrian ”J‘H ﬁ ‘ ‘ 'r
Crossings

4. Delta Islands for Ped and Bike
Crossings

H ¢ KITTELSON
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Eliminating Conflicts with Parallel Traffic Turns

“Protected Left Turns on Multilane Roads”

Amsterdam Policy: On multilane roads, left turns are protected only,
never “permitted”.

US Guidelines: Permitted lefts are OK unless:
* 50+ mph speed limit

e Crossing 4+ lanes

e Crash experience

0 Contrary to Vision Zero principles

1/ KITTELSON
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Eliminating Conflicts with Parallel Traffic Turns

“Concurrent Yet Protected Pedestrian Crossings”
a.k.a. Protected Right Turns, Right-Turn Overlap

Using right turn AND left turn signals to protect crossings from all turn conflicts

SBL\L NV_BR

= .| | TN

K-—

—

EBL _>
o LLEEETETEET

-|—
LTI
I
I
€1

e

EBR A W\NBL
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SET 3: Mitigating Conflicts with
Parallel Traffic Turns

1. Leading Pedestrian Intervals

| il

2. Delayed Turn

_— M

3. Flashing Ped/Bike Crossing Warning m f\ i
[

\ ®

| ‘ |

?\
74
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Mitigating Conflicts with Parallel Traffic Turns

“Leading Pedestrian Intervals”

a.k.a. Pedestrian Head Start

Relative Sto

D

Leading interval (3-7 s): Peds only Concurrent traffic with turn conflicts

1. Audible signal needed
2. May bikes use it, too?
3. Can make cycle longer —and so in Netherlands:

* NOT used where “protected intersection” layout gives
peds/bikes a head start in space.

* Only used where bike & car have the same stopline

7 KITTELS
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Mitigating Conflicts with Parallel Traffic Turns

“Delayed Turn”

a.k.a. Leading Bike Interval, Leading Thru Interval, LPI+

pi
113 e
1

PARKING < Ly 1o

< . PARKING

Leading interval (10 s or more) Charlotte (“LPI-Plus”)

New York, Charlotte: Only with a right turn lane

Montreal: Without a right turn lane

1/ KITTELSON
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Mitigating Conflicts with Parallel Traffic Turns

“Flashing Ped/Bike Crossing Warning”

Flashing Yellow Arrow WATCH OUT

Flashing Bike Crossing
Warning, Amsterdam

¢ KITTELSON
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SET 4: Better Crossing Experience

Countdown for WALK + FLASHING DON’T WALK
Red Period Countdown

No Turn on Red

Independently Mounted Pushbuttons
Accessible Signals without Pushbuttons

Call Indicators

N S AR N

Serving Slower Pedestrians

17 KITTELSON
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1. Indicating Bike Phases
2. Detection for Bicycles

3. Diagonal Bike Crossing Phases

4. Minimum Green and Safety-Based Green Extension for Bikes with
Shared Traffic Signals

5. Minimum Width Crossing Islands for Bikes, and Single-Stage Bike
Crossings next to Two-Stage Crossings for Pedestrians

1/ KITTELSON
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Bicycle Phases and Special Bike Needs

“Indicating Bike Phases”

NO 1
USE >
PED
SIGNAL - Pads
Bikes
. Vehicles
=
FHWA won'’t allow bike green if
there are permitted turn conflicts
17 KITTELSON
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1. Multi-Stage Crossings
a. Progression through ped crossings
b. Pedestrian Overlaps with Left Turn Phases and Different Lead-Lag Phasmg\
Sequences

2. Pedestrian Phase Overlaps with Each Other, with Bike Phases, and with Vehicular
Holds

3. Re-service for the Ped/Bike Phase

4. Two-Stage Left Turn Progression for Bikes

5. HAWK Signals at Intersections with Minor Streets

1 KITTELSON
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Special Phasing Techniques Favoring Peds and Bikes

“Re-service for the Ped/Bike Phase”

Reservice: twice per cycle

Run free: on demand,
allowing cars 10 s green
between ped phases

7 KITTELS
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Pedestrian Recall vs. Pushbutton
Actuation

» Research Need

Pedestrian Volume Decision

Low Actuation ? Recall
Medium ? ? Recall
High Recall Recall Recall

» Decision involves a tradeoff between
» Impact on operations (traffic delay, capacity, progression, cycle length)

» Impact on pedestrians (delay, compliance/safety)

Ef KITTELSON
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Research Questions

» When would there be a small traffic impact of putting ped phases on
recall?

Is there a ped volume threshold to set ped phases on recall?

How is it different for peds crossing major street or side street?

7 KITTELS
I et eerns




Microsimulation on a real arterial in Virginia (Route 1)

» Coordinated-actuated arterial with 110 seconds
cycle length

» Focusing on a single (test) intersection that is non-
critical (i.e., has slack capacity)

» Modeled both peds crossing main arterial and side
street

» Recall was tested only for peds crossing main arterial
(7 sec of Walk and 20 sec of FDW)

» Crosswalk across side street was set to Rest in Walk

# KITTELSON
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Research Methodology: Scenario
Testing and Variables

Probability of pedestrian demand in

a given cycle (denoted as “PP”)

0.1 (4 peds/hr)

0.3 (12 peds/hr)

0.5 (24 peds/hr)

0.7 (42 peds/hr)

0.9 (80 peds/hr)

¢ KITTELSON
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Side street vehicle green time required
as a fraction of Min Ped Green time

required (denoted as “SSG™)

0.6

0.7

0.85

1.0

1.2




Preliminary Results: Delay Change for
Peds Crossing the Main Arterial

0.0

-1.0
2.0
-3.0
4.0
5.0
-6.0
7.0

Delay Change (sec)

-8.0
00 01
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With small PP, delay
change is nearly
equal to Walk time

With high PP, almost no
change since ped actuation
functions like a recall

02 0.3

04 05

06 07 08 09 1.0

Pedestrian Probability (PP)



Preliminary Results: Delay Change for
Peds Crossing the Side Street
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Preliminary Results: Intersection
Vehicle Delay

8.0
With low PP and SSG, _

7.0 more pronounced impact $8G=0.5

6.0 With high SSG, almost no ——55G=0.6
n ' impact on intersection ——S55G=0.7
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Preliminary Results: Side Street Phase
Green Time Distribution

About 80% of the time, vehicle phase
requires less than min ped green
0.8+
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o
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Sensitivity to Progression Band.:
Intersection Delay

Scenario A (Original Scenario):
Platoons arrive towards the

middle of the coordinated green
phase
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Scenario B:

Platoons arrive towards the start
of the coordinated green phase
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0.5

——55G=
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Pedestrian Probability (PP)

B
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Scenario C;:
Platoons arrive before the start of
the coordinated green phase
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Questions?
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