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Pedestrian/Bike Safety Design

Design Solutions

* Protected Intersections
 Crosswalks & Crossings
e Signal Phasing & Timing
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Protected Intersectlons -~

Source: Streetsblog NYC




Protected Intersections @WMEM AHON
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@ Corner Refuge Island
@ Forward Bicycle Queuing Area

@ Motorist Yield Zone

=
@ Pedestrian Crossing Island

@ Pedestrian Crossing of
Separated Bike Lane

@ Pedestrian Curb Ramp

Source:
MassDOT
Separated Bike
Lane Planning &
Design Guide
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Protected Intersections MEM AHON

Pedestrian + Bicycle Benefits =~ gmnmmonsos —
* Physical separation % ff.:f )y — p—
« “Head start” for crossing 5 X’"“ I‘
« Shortened crossing distance
. Maximized visibility decision

g

Other Considerations E
e Maintenance % T —

e Snow Removal e
* Vehicle Operations !

Source: MassDOT
Separated Bike Lane
Planning & Design
Guide
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Protected Intersections @MEM AHON
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Source: MassDOT
Separated Bike Lane
Planning & Design
Guide
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Protected Intersections @WMEM AHON
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Inman Square Safety Improvement Project

N7 e U -  Existing Conditions
N i T — Bikes in road
— Long crossings
— Indirect crossings
— Long cycle length

: > / iz -
/ /
| / o
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Protected Intersections @MEM AHON
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Inman Square Safety Improvement Corner Refuge Island

Forward Bicycle Stop Bar
Protected Signal Phasing
Tight Corner Radii
Separate Turn Lanes
Off-set Stop Bars
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Prioritized Crossings @MEM AHON
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Minor Street Intersections

G:jl Motor Vehicle Approach Ramp

@JBicycle Crossing > ’M o Raised CrOSSingS

@) Pedestrian Crossing - - ImprOVed V|S|b|||ty
. _ — Emphasizes Pedestrian &
(4) Stop Sign Bicycle Priority

— Maintain Low Vehicle Speeds
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Examples
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Prioritized Crossings «

HAWKS Signhals/Pedestrian Hybrid Beacons

Figure 4F-3. Sequence for a Pedestrian Hybrid Beacon

R R R R R R SR SR
¥ FY sY ¥

1. Dark Until Activated 2. Flashing Yallow 3. Steady Yellow 4. Steady Red During
Upon Activation Pedeastrian Walk Interval
FR R R FR g R Legend
SY Steady yellow
¥ ¥ ¥ FY Flashing yellow
. . . ) I SR Steady red
5. Alternating Flashing Red During 6. Dark Again Until Activated FR Flashing red

Pedestrian Clearance Interval

 |nadequate gaps in traffic
« High Vehicle Speeds
 Excessive Pedestrian Delay
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Morrissey Boulevard
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Prioritized Crossings @MSMAHON

Morrissey Boulevard Rede3|gn
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Prioritized Crossings @MSMAHON
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Rectangular Rapid Flash Beacon (RRFB)

 Lower Costs than Signals
* Increase Driver Yielding

* Increase Safety Effectiveness |

e Reduce Incidence of
Multiple-Threat Crashes

BEFORE
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Prioritized Crossings «

Medians & Curb Extensions

 Reduced crossing length
 Minimized exposure
« Decreased delay

« Traffic calming

IVLETITIIN i
s
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Signal Phasing & Timing @MEM AHON

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Time Separated Movements

dashes
> > # denote
e pedesirian  bicycle  motor vehicle conflicts

N green interval
yellow change interval
red clearance interval

i— e

S I red interval
I

S 4000

11 ° L

—

—_—

_
_ Source: MassDOT Separated Bike
: 5 Lane Planning & Design Guide
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Signal Phasing & Timing @MSM AHON

Lead Pedestrian and Bicycle Interval

« Establish Pedestrians and Bicycles within Movements
CrOSSIngS pedesirian  bicycle  motor vehicle conflicts

 Enhance Visibility W green interval

yellow change interval
red clearance interval

« Reinforce Right of Way Over Vehicles B red interval

Source: MassDOT Separated Bike Lane
Planning & Design Guide

| ; { = . ::.\ '
\_? - . .. > : L "-“.__ i‘ . d }
 dit == iA| N\ dli=== i f
ry F l H =" v,= ? ; F % E :r
% E""" |l§l|l|l;‘l|lllll’ — J
dlm= o o 1 Volal &)
g Nas -
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Signal Phasing & Timing @M MAHON

Inman Square

Signal Phase 01 oy Signal Phase 02 4 -

@ Inman Square - Signalized Concept April 2017 @ Inman Square - Signalized Concept g

Signal Phase 03 . Signal Phase 04 ] ™

@ Inman Square - Signalized Concept April 2017 @ Inman Square - Signalized Concept g
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Signal Phasing & Timing @MEM AHON
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Pedestrian and Bicycle Clearance Time

Figure 4E-2. Pedestrian Intervals o
Zero” point of

countdown display

Steady Flashing with countdown® Steady Steady
Pedestrian ; ;
Signal ‘ ‘
Display | _
Pedestrian Walk Pedestrian
Intervals Interval Change Interval
7 seconds |
— MIN.** -— Calculated pedestrian clearance time*** :

(see Section 4E.06) i :

Relationship to associated vehicular phase intervals:

Yellow Change Interval = Buffer Interval

Yellow Change Interval
+ Red Clearance Interval = Buffer Interval

Part of Yellow Change Interval
+ Red Clearance Interval = Buffer Interval

Red Clearance Interval = Buffer Interval _:I_

Associated Green Interval extends :
beyond end of Buffer Interval “
Legend
* The countdown display is optional for Pedestrian Change Intervals of 7 seconds or less. G = Green Interval
**  The Walk Interval may be reduced under some conditions (see Section 4E.08). Y = Yellow Change Interval

*** The Buffer Interval, which shall always be provided and displayed, may be used to help (of at least 3 seconds)

satisfy the calculated pedestrian clearance time, or may begin after the calculated R = Red Clearance Interval Sour_ce. Manual on Uniform

pedestrian clearance time has ended. Red = Red because Traffic Control Devices for
conflicting traffic has Streets and Highways 2009
been released Edition

Transportation Solutions Building Better Communities




Key Takeaways
I

« Safety Improvements on Any Scale
* Improving Visibility

* Physical Separation

e Separationin Time
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Resources

@MCM AHON

| TRANSPORTATION ENGINEERS & PLANNERS

* National Association of City
Transportation Officials
(NACTO)

— Urban Bikeway Design Guide

— Urban Street Design Guide
« MassDOT Separated Bike

Lane Planning & Design
Guide

 Boston Complete Streets
Design Guidelines

Urban
Bikeway
Design
Guide

o
City Transportation Officials

¢
¥
i
8

?

Boston
Complete
Streets
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Questions?

Erin Fredette
McMahon Associates — Boston Office

efredette@mcmahonassociates.com

( (617) 556-0020


mailto:sclarey@mcmahonassociates.com
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Back up Slides




Prioritized Crossings
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-

HAWKS Signhals/Pedestrian Hybrid Beacons

Figure 4F-2. Guidelines for the Installation of Pedestrian
Hybrid Beacons on High-Speed Roadways

500 Speeds of more than 35 mph

L = crosswalk length

TOTAL OF ALL 500

PEDESTRIANS CROSSING

THE MAJOR STREET - PEDESTRIANS
PER HOUR (PPH) 200

Q 250 500 70 1000 1250 1500 1750 2000

MAJOR STREET — TOTAL OF BOTH APPROACHES —
VEHIGLES PER HOUR (VPH}

* Note: 20 pph applies as the lower threshold volume

Transportation Solutions Building Better Communities

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

o0 Speeds of 35 mph or less

L = crosswalk length

TOTAL OF ALL 200
PEDESTRIANS CROSSING
THE MAJOR STREET - PEDESTRIANS
PER HOUR (PPH) 200

a 250 500 750 1000 1250 1500 1750 2000

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

* Mote: 20 pph applies as the lower threshold volume
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Signal Phasing & Timing

-

Time Separated Movements

Motor Vehicles per Hour
Turning across Separated Bike Lane
Separated One-wa
Bike Lane Two-way Street Streety
Operation

Left Turn Left Turn
Right Turn across One across Two
Lane Lanes

Right or Left
Turn

Source: MassDOT
Separated Bike Lane
Planning & Design
Guide
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Signal Phasing & Timing
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-

Concurrent
Bike Phase
with Concurrent
Permissive Vehicle
Turns

(see EXHIBIT 6H)

Concurrent Bike
Phase with
Leading Interval

(see EXHIBIT 6l)

Concurrent Protected
Bike Phase

(see EXHIBIT 6J
and EXHIBIT 6K)

Protected Bike Phase

(see EXHIBIT 6L)

Provides a bicycle phase that runs
concurrently with the parallel vehicle
phase.

Provides an advanced green
indication for the bike signal. Lead
interval may provide 3 to 7 seconds
of green time for bicycles prior to

the green phase for the concurrent
vehicle traffic. Lead bike intervals may
typically be provided concurrently
with lead pedestrian intervals.

Provides a bicycle phase that runs
concurrently with the parallel through
vehicle phase. Right and left vehicle
turns across the bicycle facility
operate under protected phases
before or after the through phase.

Provides a protected bike phase
where all motor vehicle traffic is
stopped. This may run concurrently
with a parallel pedestrian phase.

May be appropriate at locations with
complex signal phasing for vehicles
and/or unusual geometry for a bicycle
facility may result in unexpected
conflicts between users.

Transportation Solutions Building Better Communities

Increased compliance
when compared to
following vehicle signals.

Allows bicyclists to enter
the intersection prior to
vehicles.

Improved visibility for
turning vehicles.

Provides full separation
between turning vehicles
and bicyclists.

Motorists are not
required to yield when
turning.

Provides maximum
separation between
vehicles and bicyclists.

Allows turns from the
bike facility across the
vehicle lanes.

Not appropriate in locations
with high vehicle turning
volumes.

Requires vehicles to yield
when turning.

Small increase to delay and
queueing for vehicles.

Concurrent turns may not
be appropriate with higher
vehicle or bike volumes.

Additional signal phase may
increase delay, require longer
cycle length.

Protected right turns require
the provision of a right-turn
lane.

Increases delay for motor
vehicles.

Increases delay for bicyclists.

Source: MassDOT
Separated Bike Lane
Planning & Design
Guide
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Design
Guidance

Bicycle Signal Heads

Required Features

Tha bicycie signal head shall
beplaced ina location clearly
visible 1o oncoming bicycles.

WEhe B

‘Wil instructing bicyclists o use
pedestrian signats S & low-cest
option, the langth of the pedestian
clearance nterval (bypacally timed
A1 35 foot per socond) & usually
mappropriate for bicyclists. The
result is that approaching bicyclists
have poar infarmation about when
s sale and legal to enter the
intersection.

Recommanded Foatures

& supplemental “Bicycie
Signal” sgn planwe should be
added betow the bicycle sgnal bead

phaseis not

et torecall each cycle,
bicyehe signals shall be instalied
with appropriate detaction and
actuation

Signat trming with Bicycle-
oy ndhcations should
consider activating the signal with
each cycie prior to implementation
b L This will increase

. interval {ie., th 5

combinad time for the yellow and
all-ned phases) shall be provided to
ensure that bicyclists entering the
nersection dung the green phase
have sul ficent time to <afely cioar

= fox
matorists and bicyclsts, in s close
network of signals, the bimng should
consider how often a bicyciist will be
stopped in the Sys1em 1o insure that
undue dislay & not & result of the

mavements recenve a green
indication *

. I the bicycie sgnal -s usen

narmally aliowad.

intervals.
tatiored 1o local conditions ueing raftic
angneering judgmaent.
Caleulata tha 1atal clnarance

- Atamininum, the bicycle clearance

intereal (Ci} based an the.

. Intersection o k
shoadd b vtad whire the

becycie travel path thiough the
unuaal fag,

1o separ
merements from right tuming
wehieies, ther right tuen on red
whal| be prohitsted when the
bicycie signal is active. Thiscan be
accomplished with the provision

af & tratlic signal with red, yellaw,
and preen arrow displays. An active
display 1o heip emphasize this
reSisiction i recommended.

Bicycie signal heads are

generaily the preferred option
over installing & sge instructing
bicyeles iouse pedesinan signals,

dhaganal ceteng) or needed ta
soparate conflicts

. Passive actuation of bicycle
signals through Ioops of
anather detection method s
peatered 10 the use of push-
Buttons for actuation where
practieal Pactive Actuation is mone
convenient for bcyclists. if push
buttons are used, they should ba

spand {Lu., 1 shewls azeammadate B5 c.=13 +£
porcont of bicyclists a1 their nonmal i v

Travel speed), Thisis consistent with

MUTCH

clearsnce intervale. will sypieally ba loagar than thaes

+ Iaaalty, typical bicyelist spaeds (V)
shauid be measired inthe field

needod for Dicyclnes, BAcause of slower
bicyche fravel speeds. The intarsection

clearance tima nosded for bicyclists can

theough
. as well e
Hawever, al intaesactions with level all-red phase.
Approachan, 16 fnnt pas second (0.5
defaidt 5
Incal data ™
i MBI M wider NterLacriang.

hthat bicyzl:
have o disrmount Lo actuate the
“anal

Transportation Solutions Building Better Communities

IFthe bicyclo signal is usad
toseparate through bicycta
mavemants fram right turning.
wahichon, then mght turm on
rad shall ba prohibited i itis

Bieyeles.

There are curiently
tandaids far the

bieyele sigoalt

AppeOpriate cleatance intesvais for
Bicycie signals. However, the piimary
factons in chonsing an appropriate
clrarance mterval are ticyclist

travel speed and ntersection width,
At mast signatized intersections.
vehicular clearance ntervals will
Iikety function well for bicyzlists

mciude signale along eyche tracks or
bieycis facilities that may be ity
10 serve sgniticant levels of nowvce
cyclists. See guidance for selecting
clearance mtervals

atlelt

conlusan, fudiment
should be used to ensure that the
positioning of bicycle signat heads
= optimal for cach installation. It i
recommanded that bicyclp signal
heads be sepasated from mator
wehiche signal hoads by at least twao
teet to increase comprenension.

For imprcved visibility, raar-
. sided blcycle signals may be
wsed 1o supptement lar-side signals
Smualler half-szed sgnal heads
With & inch lenses may be mors

Bleyelists typical d

n scale tor near side

longer e
‘than motor vehicies due 1o siowss
accelpration speeds. This time s
wsually more cnncal for bicyciists

wisual variation in signal head
housing for the bicycle sgnal

on , since
crossing distance of major roads is
typically grester than that of minor
1oads, ahd Cressngs emminar
mads are often subject to shor
greenintervals. BicyCle miramum
freon time:

adiacent traffic
signals may increass contrast and
avarenes

@ I signal controlled bicyete
[LING MOvemEnts aie
desired, consater he Becyeie

bicyci crossing tme for nnndnz
bicycles®

Desgn and oparation of
bicyzle signal heads shauld
consder ganaral MUTC

wanal head with a ten signal hwad
taclarity protected, permissive, or
restricted turning mavemnonts

@ Near-side ncycle siprals may.

onatandands for traffic signais
where spplicable (&g pestons of
signal indicatons: viskulny, aming,
and shizidng of signal faces). Many
of the MUTCD consaderations for
tratlic signals will nat spply to
Bieycie signals. Existing experience
wihBicyele signal installations in
some cities has resulied in post
mounted signals beng utized
adiacent 1o the bikeway witha
tower overall height. Some existing
desgns use shields and louwvers

1o lmit the drivess visibility of the.

10 green” digplay to previde
information about when a green
Eucyci Indeation will be provided
This freatment has proved popular
in Ewvope, but there are currently no
knwm nstallations n the United
States.
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McGrath Highway/Boulevard
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Protected Intersections @MEM AHON

McGrath nghway/BouIevard

|« CornerRefuge Island

.. * Forward Bicycle Stop Bar
== . Pprotected Signal Phasing
f . Tight Corner Radii

o Separate Turn Lanes

@

.\~ ~ B
¥ £

| ¥ I : | | ; )
- . B d || ’ ". | \ . -- | . | '.
;9 . | [ =g w S - ‘
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Protected Intersections
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Shea Circle — ase Arborway Project
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