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Creating active communities where bicycling and walking are FRRe: e
safe, healthy, fun and normal daily activities




,:strategy to attract and retam
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NACTO: Accommodate “interested but concerned”

Strong and fearless

=,

“No way, no how”

Interested but concerned

Based on surveys conducted in Portland, OR
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Pre-2011 Bikeway Design Guidance

Manual on Uniform
Traffic Control Devices

for Streets and Highways

2009 Edition

EXPRESS

R, LANE

ENTRANCE

alfjericaftassociafion
af state Bighway abd
fansportalion offisisls




Post 2011 Bikeway Design Guidance
Manual on Uniform _

Tratffic Contr'(‘)}mlt)evices Guide for the Development of

5009 Eaition Bicycle Facilities

2017 » Fourth Edition

EXPRESS
LANE
ENTRANCE
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A Collection of 30 Innovative Bikeway Designs

BIKE LANES
-Conventional Bike Lanes
-Left-side Bike Lanes
-Contra-Flow Bike Lanes
-Buffered Bike Lanes

CYCLE TRACKS

-One-way Protected Cycle Tracks
-Raised Cycle Tracks
-Two-way Cycle Tracks

SIGNING & MARKING
-Bike Route Wayfinding Signage
and Markings System

-Colored Bike Facilities

-Shared Lane Markings

SIGNALS

-Bicycle Signal Heads

-Signal Acuation and Detection
-Active Warning Beacon for Bike
Route at Unsignalized Intersection
-Hybrid Signal for Bike Route Crossing
of Major Street

INTERSECTIONS

-Bike Boxes

-Intersection Crossing Markings
-Two-stage Turn Queue Boxes
-Median Refuge Island

-Through Bike Lanes

-Combined Bike Lane

-Cycle Track Intersection Approach

BICYCLE BOULEVARDS
8 treatments (New for 2012)
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Ty
SENT BY ELECTRONIC MAIL

GUIDANCE: Bicyele and Pedestrian Facility Design Flexibility  Date: August 20, 2013

Gloria M. Shepherd

Associate Administrator tor Planning. In Reply Reler lo:
Environment and Realty 2 f ! 4 HEPH-10
) / / /
Walter C. (Butch) Waidelich. Jr. / (U CL///

Associate Administrator for Inlr.mmuun.

- Y ) 4
/4 / /‘/  a
s

for Operations
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- » . l"
Jeflrey A Lindley —
Associate Admims

Tony T. Furst

Associate Adminigt or Safery

wn |

An ITE Rocommandea Fra2tica
| SR 2
[l

Division Administrators
Directors of Field Services

is memorandum expresses the Federal Highway Administration’s (FHWA) support for taking
Nexible approach to bicyele and pedestrian facility design, The American Association of State
Highway and Transportation Officials (AASHTO) bicyele and pedestrian design guides are the
primary national resources for planning. designing. and operating bicycle and pedestrian
beilities. The National Association of City Transportation Otticials INACTO) [ rhan Bikeway
N ign (umh .md :m ln\'lilul\, ol lrampun.niun l-ngnccr\ (ITE) Designing U rban Walkahly
elp mmmumlln plan .md design safe .md cony um.nl facilities Inr pcdc.\'lti;m and bicvelists.
HWA supports the use of these resources to further develop nonmotorized transportation
tworks, particularly in urban areas,
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Manual of Guide for the Urban Bikeway | NCDOT Bicyde

Uniform Traffic | Development Design Guide Fadlities &

a0 e dign Gudeline
Signed Shared Roadway X X X
Marked Shared Roadway X X X
Bicycle Boulevard X X
Shoulder Bikeway X X X
Bicycle Lane X X X X
Buffered Bike Lane - X X
Uphill Bicycle Climbing Lane . X X
Cycle Tracks - Called "one- X

way sidepath"

Bike Lanes at Right Turn Only Lanes X X X X
Colored Bike Lanes in Conflict Areas Interim Ap- X X

proval Granted
Combined Bike Lane/Turn Lane . X
Intersection Crossing Markings X X X
Bicyclists at Single Lane Roundabouts " X
Wayfinding Sign Types X X X X
Wayfinding Sign Placement X X X X
Greenways X X X
Shared Use Paths along Roadways X Discouraged Discouraged




How to Select a Bikeway?

e Numerous factors to consider:

— Roadway function

— Traffic volume

— Speed

— Traffic mix (e.g. truck %)

— EXPECTED users — skill, age,
volume, destinations

— DESIGN user group

— Road conditions: space,
intersections, parking demand

— Topography, land uses

— Bikeway network
connectivity/continuity




Bicycle Quality of Service

Providing for bicycle quality of service may vary based on context. The surrounding land use, the speed of cars on the street, and the directness of the
route connecting destinations are all important factors in identifying the appropriate elements for bicycle facilities. In addition, there are different types of
bicyclists with varying levels of expertise. While bicyclists have the legal right to use the traffic lanes, some cyclists will be more comfortable than others
riding in mixed traffic. Creating viable transportation options means that a variety of types of facilities should be provided to create a bicycling network.
Creating bicycling networks is often an incremental process, and facilities should be provided where appropriate.

Bicycle Lanes Shared-Lane Markings

Dedicated bicycle lanes are the preferred option to provide for the In streets where bicycle lanes cannot be accommodated, shared lanes
greatest variety of cyclists on streets, particularly those streets with provide an alternative to bicycle lanes. Shared-lane markings are lane
higher volumes and speeds. The most recognizable form of a bicycle markings that indicate a shared-use lane for motorists and cyclists.
lane is a striped lane with a painted arrow and cyclist icon. Bicycle Shared-lane markings increase a motorist's awareness of the presence
lanes are the backbone of a complete bicycle network, as they visually of cyclists (by raising the motorists’ expectation that they will encounter
distinguish a bicycle-only travel lane in which a cychst does not have to cycllsts) reduce the mcndence of wrong-way bicycling, and indicate to

maneuver around motor vehiclg ) o ateral positioning of the cyclist In the
typically four feet to six feet of NOFﬁl OJFO/IMJ nor 5 is limited to lower-speed streets.

street is not to be considered m I t 'tr 't e image below is well-maintained
lanes are adjacent to on-street a high quality of service in shared-

minimum width of a bike lane | 'ns or “Bicycles May Use Full Lane”
is in excellent condition: it is cl I : >nt markings should be re-striped
maintain a high quality of servi ' i /

should be re-striped regularly, {

clean of debris, and bicycle la

Cha pter 3 North Carolina Complete Streets Planning and Design Guidelines




Very High

cycle lanes or
segregated tracks:"paths\

\|l

cycle lanes \ segregated tracks/paths
or combined
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this situation is unlikely to exist
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TRAVEL SPEED (mph)

FACILITY TYPE STREET CLASS

BICYCLE BOULEVARD
Include travel speed and motor

vehicle volume reduction measures.

LOCAL

MIXED TRAFFIC/UNMARKED LANE
Include travel speed and motor

vehicle volume reduction measures.

LOCAL

SHARED LANE MARKING
Include travel speed and motor

vehicle volume reduction measures,

LOCAL

BIKE LANE

Add colored pavement in conflict
areas (e.g., intersections and merge
areas). May not be appropriate for
unconfident bicyclist.

LOCAL
COLLECTOR

BUFFERED BIKE LANE

Add colored pavement and rumble
strip material in conflict areas (e.g.,
intersections and merge areas).

COLLECTOR
ARTERIAL

CYCLE TRACK

Includes a parking lane buffer,
raised median, or total curb
separation. As speeds increase, also
increase shy distance.

COLLECTOR
ARTERIAL

SHARED USE PATH

Increased shy distance. by
providing landscaping (e.g., street
trees, lighting and plantings)

ARTERIAL
FREEWAY
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ABSOLUTE DESIRED ABSOLUTE

AVERAGE ANNUAL DAILY TRAFFIC (AADT) VOLUME (THOUSANDS)




:mf ‘ On-Street Marked Bikeway Continuum

| least protected

Shared Lane
Markings
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Cycle Track:
protected with
barrier
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Cycle Track:
raised and curb
separated
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most protected

Cycle Track:
raised and
protected
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Positions bicyclists in the
travel lane

Alerts motorsts to the
presence of bicycfists

Encourages bloyclists to ride
an appropriate distance away
from the “door zone” on
strel s with parking

Should never be used asa
replacement for bicycle lanes

A il

® Exclusive bicycle trave| lane
Increases safety and promotes
proper iding

® Recduces possibiliny that
moitoaists will stray into
blcyclists' path

o Visual reminder of bicychists’
right to the roacd

® & width recommended. 4'
width in constrained locations

® Gike lanes wider than 7 may
encouage vehicle loading in
bike lane

1

Providas cushion of space to
mitiggate Friclion with molar
wehicles on straets with frequent
o fast mator vehicle taffic

Allows bicyclists to pass ane
another or avod obalaches
without encieac hing into the
traved lane

Increases matorist shy distanoe
Trom bicyclists in the bike lane

Raquires addtional readway space
and maintenance

Reduces risk ol dooring’ compared
10 bike lane

Dedicates and protects space for bicyclists
ancdimproves perceived comion and safety

Reduces risk of dooring compared 1 a
bike lana, and eliminatas of the risk of a
doared cyclist being run over by a mator
wehicle

Low implementation cost through use of
existing pavement using parking lane asa
banier

Use abong roadways with high motor
wahicle volumes and’or speeds

Best on streets with parking lanas with a
high occupancy rale

A i

& Provickas similar benefits asacpcle
track with an on-strest parking
bufer

® Bast used on roads with high
speeds and long distances.
betwean intersections and
diiverays

® Innevative bicycle-friendly design
needed at intersactions o reduce
conllicts belween Lurning
matorists and bicyelists

Width should nevar be taken from
tha pedestrian zone to make mom
for acyche track

7 A I

® Change in level claarly
demarcates space for different
users and reduces confllcts
between hicyclists and
pedestians

Wheie bicyelists may snter o
leave the cycle track, o whera
matarists cross at a diveway, the
curb should ke mountable with a
srmall 45 degree ramp, alkowing
cyelist Tumming movemnents.

w Cycle track should be twio or threa
i hes above streat-leval, and the
siclewalk showkd be an additional two
o three inches above cycle track

Malntenance of the cycle track
requires spacializad sweapers

Where opportunities exist, the buffer
zone may be expanded toinclude
bikcycle parking




Rural/Suburban Bikeway Continuum




Shared Roadways

e \Wide outside lanes

e Shared lane
markings

e Bike Boulevards

________,(___



Shared Lane Marking

More flexible than
traditional signalized
intersections for
bicycle crossings

Especially useful for
bike boulevard
crossings

Can be used as a
wayfinding marking
and/or to denote a
shared roadway

PORTLAND, OR
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Bicycle Boulevards — Speed Management

Design
Guidanct

Speed Umits shall bein)

multpiesof S mphand|
shall be located at the po
changs %om onG spead Umi
anothar (MUTCD 283}




Bicycle Boulevards — Volume Management
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Intersections




Huntersville, NC73: Bike Cut Through in “Leftc
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Bicycle Boulevards — Major Intersections i

Design

Guidan \\\ m\




Anne St. Bike Boulevard

WAL MAIGTON

¥\ RIVER TO THE SEA
1 BIKEWAY EAST *

R Strange Park 0.3

Wrightsville Bch 9.3

Bellamy Mansion 0.3 <€
Kenan Fountain

Greenfield
Park & Gardens






Do NOT confuse BB with
“Diversionary Bike Routes”

*Thoroughfares are vital, as they offer the
most direct routes

eDestinations are often located on
thoroughfares

Without BB treatments, local streets can be
slow & discontinuous

*Without BB treatments, arterials can be
difficult to cross

*Reentering thoroughfare occurs w/o special g
treatment

*Some cyclists choose thoroughfares anyway, §
even without appropriate treatment







Bike Lanes

Conventional Bike Lanes

Buffered Bike Lanes

Contra-Flow Bike Lane

Left-Side Bike Lane




Shoulders

e shoulders 3 ft

9m) help

bicycl

(0

IStS

e any shoulder

better than

none (AASHTO)
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BUFFERED BIKE
LANES

* Greater comfort
level than
conventional bike
lane

* Passing zone
e |Less effective on

streets with loading
or double-parking




Buffered Bike Lane, Goldsboro, NC
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CHEVRON PAVEMENT MARKING SYMBOLX
(SEE PM DETAIL #3)

CING SYWBOL PAVEMENT MARKING DETAIL
ELM STREET




NATIONAL
COOPERATIVE
HIGHWAY
RESEARCH
PROGRAM
REPORT 766

General Conclusions

l. Abuffered bike lane provides distinct advantages over simply providing a wider bike lane.

. Narrowing the width of a bicycle lane reduces the variability of the bicyclists’ lateral posi-
tions; however, this impact is relatively minor, at least for the bicycle lane widths evaluated
in this research.

3. Astrafhic volume increases, bicyclists move away from vehicles in the travel lane and posi-
tion themselves closer to parked vehicles or the curb.

4. As truck percentage within the vehicle mix increases, bicyclists move away from vehicles
in the travel lane and position themselves closer to parked vehicles or the curb.

5. For streets with on-street parking and where the parking lane width is between 7 and 9 ft
and the bike lane width is between 4 and 6 ft, the effective bike lane will likely be less than
the physical width of a typical adult bicyclist, and the majority of bicyclists will position
themselves outside of the effective bike lane.

6. For streets without on-street parking, as long as the adjacent travel lane is at least 10-ft
wide and the bike lane is 4 to 5 ft in width, most bicyclists will position themselves in
the effective bike lane, and the effective bike lane will be equivalent to the width of the
marked bike lane.

[
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Left-side Bike Lanes — 2012 Edition

Wrembicyclst demand|is
Des‘gn highands¥edt spacs parmis,
abutmd bke lane configuration Colomd pavament may be
orwiderthan minmumdmendons used alorg e RdiRy 1 daw
GUldance oddbe atantion 1o T unigue functonof
© pass one anotherwithout Talare, or Whinconfict amas or
@coaching Lpon the adacent romasad vEbliy of bioydists
Tasllane.

Souddbe creitend D asEtnhe
Taation Yomlefi-dde bike lanss
gtcdebkelares

AVisidtoBkes" dgnshoud
e

ofandin eftaen

ntcesacion™

shouldaccompany
laftadebicycls lands tocke ity
Broperuse by bicyclstsand may

Bcyda through lanes should
e provded tothe aght of
vehidie et Len pocketstoradics

'ﬂm:mnlmlnm
Bicycta lanes InTis gade.




Uphill Bike Lane




Colored Bike
Facilities

Commonly applied at

Intersections
* Driveways
e Conflict Areas

* Along cycle tracks or
enhanced facilities
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Sidepaths

* WATCH FOR
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NC280, Mills River NC
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Cycle Tracks

One-Way Protected Cycle Tracks

Raised Cycle Tracks

Two-way Cycle Tracks




ONE WAY
PROTECTED CYCLE
TRACK

e Decreases stress,
increases comfort
on high traffic
streets

o Left-side
application with
bus routes

e Parking lane as
protection
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RAISED
CYCLE TRACK

e Raised to
sidewalk-level or

l ‘ ;t-,. ?‘7.;.-;:7 “
intermediate curb | L Lk
* Capital li{ ;"“r.'-*"""‘fi e
Reconstruction — e

Project

 Decrease Sidewalk
riding

CAMBRIDGE,




Russelville, AR

5 £ £ ) 12 12 & & 5 & 5

# ¢ #
SIDEWALK AMENTY ZONE CYCLE TRACK RAN GARDEN / PARKING LANE TRAVEL LANE TRAVEL LANE RAIN GARDEN / PARKING LANE CYCLE IRACK AMENITY ZONE SIDEWALK

0 FUSS & O’NEILL

ROW.




TWO-WAY CYCLE TRACK

Requlted Featutes

e Track

Intersectiontraflic controls
alongthe stiect (e g. Stop Sgns

Bicycle lane word. symbot andror and traftic signals) shalalsobe
atrow markings (MUTCD Figuie 0C-  installed and oriented towaed
3) hallbe placed =t
of acyche track and st periodic flows direc tion.
inter vals along thefaciity to
defnethe bike lane direction and
s
for preferential use by bicyclsts
Thadesirable two-way cyclatisck

¥ confgad on a one-wasy stiest, width 512 fast. Mirimum width in
& "ONE WAY* sign (MUTCD R6-1, constrained locations & 8 fagt %
RE-2) with "Except Bikes” plaque _——

tacility W bya paking

shalt

andat Intersecting stieets, alieys,
and drveways iInforming motorists
to axpect two-way tiaffic

MUTCO Ré.1, 862

A *DONOT ENTER" sign (MUTCD
RS-1)with "EXCEPT BIKES" plaque
shall be postad along the facility to
only permit use by bicycks

lane, 3 feet & the Gesired width
for 3 parking buftes toaliowfor
passenges loading and to prevert
dooting collsions ¥

A dsshad yellow ing should be
used ta separate two-way bicycle
tiaffic and to help distinguish the
cycle track fromany adcent
pedestrian ates

Drvaways and minot stieet
crossings area unique challenge
tocycletrack design A review
of existngfacikiesanddesign
practice has shown that the
fellowing guidance may improve
safaty at crossings of diveways
and minof intersections.

« Fthecycle track s paring
protected, parking shoud be
prohibited rea the intersection
toimprove visibility. The desitable
ro-parkingares is30 feetfrom
eachsideorthe crossing

- For mator vehicles attampting

the cycla tiack from the
sdestiest o divewsy, stiest 2nd
soewalk furrishings and/er othet
featwes should accommaodate

Design
Guidance

Two-Way Ralsed
Cycie Track

A dasved yeliow line shouid
be usad to saparate two-way sent
bicycia tratlic andto hatp tanga:
distnguishthe cycie track from 101630
anyadjacent pedestranarea. foet (sae
dscussion |
atrighty |

VARISMT OF
MUTCORIOS
OR RIS, 1-5A

Two-Way Pratectad Cycle
Track with Patking Buter

tack, Color arother
‘markings should
be usad to ‘dantify
the conflictarea.
Foatues at rgh.

SRR w o A AR B R A

Bufterreduces ]
riskot dooring.

|
I th cycin track is parking protected, -
parking should be pofibited near the
intersectonto improve visibity. The

asight iangle of 20 feetto the
cycletiack from minos street
crossings. and 12 feet from
driveway <rossing.

» Color, yield lings, snd "Yield to
Bkes"signage should be used
toigentify the conflict alea and
make it dear that thecycle track
has priotity over erkering and
axiting traffic #

+ Motar vehicle traffic crossing the
cycletiack should be constiained
of channelized to make tuins at
sharpangles to reducetiavel
spesd prior to the crossng.

« Ifcorfiguied 85 s rased cycle
tiack.the crossing should be
18ised, inwhich the sidewalk
and cycle track maintain thek
eevationthroughthe ciossing
Sham nclines on either sidefrom
rozd to sidewa k level serve as s
spead hurp for Motor vahicles *

Tworstzge turn quews baves
should be provised to assistin
making tins from the e peke track
faciity.

Optional Featurea

Cycletiacks may beshifted more
closely to thetravel lanes on minot
Intersection approaches to put
bicyclists clearly inthe fiald of view:
af matarists ©

May be configuted 25 3 raised < yele
track.

PORTLANG, OR




TWO-WAY
CYCLE TRACK

-, - 4
F g v -
Py

° l(Edge”
conditions with
few crossings

e Contra-flow
movement on
one-way street

* Not enough
room for one-
way cycle track
on both sides of
the street




Recent NYC safety data...

9th Avenue Cycle Track:

* |Injuries to all street users down 56%
* Injuries to pedestrians down 29%

* Injuries to cyclists down 57%

e Sidewalk riding down 84%

Grand Street Cycle Track:

* Injuries to all street users down 31%
* Reportable crashes down 25%

* |njuries to pedestrians down 21%

e Sidewalk riding down 84%




» Pavement Marking Design Project: Gorman Street Cycle Track Concept

olina




New York, NY

4 years

255
bike lane
miles added

45%

growth in
commuter
cycling

72%
decrease in
average risk

of injury




Daily Ridership
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Bicycle Ridership and Casualties, NYC
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TOTAL PROTECTED LANES

100

90

80

70

60

50

40

30

20

10

New York Cily builds
protected two-way
bike lanes on
Ocean and Eastern
Parkways

New protected green
lanes built in 2012

Bikes Belong launches
Green Lana Project
In sx LS cities

Urban Bikeway Dasign
Guide raleased

New York City starts
building modern
protected green lanes




Pavement Reallocation
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PROPOSED IMPROVEMENTS

Looking north atintersectionof eniper and 7th Stmsts







Arkansas




¥, ru
CTTTTTTTT S
?

Thank You.

" *‘YP.\,Y’ . QYAY@" 'u" 'v"! -. ‘
e | A Lddd "" LU WAL W T
-~ \'_'III, m VA5 S

!ll!!!!!'lllll L R l!!'!!l"'! '!!ll'llll‘

i

t SEpRESF

Lm maﬂﬂl .H!-'l NEsS Sass =i';.'. |‘

)

=

.::‘ - ’.

)
H

FEEEEEE
HE HHEH B

EEEEEEE

=8N} |


mailto:johncock@altaplanning.com

-------

" — f NE —
i i alta
Alta Planning + Design —

Creating active communities where bicycling and walking are FRRe: e
safe, healthy, fun and normal daily activities
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National Committee on
Uniform Traffic Control Devices

Bicycle Technical Committee

Proposals to NCUTCD Sponsors

Spring 2014

Bicvcle Box* (Word document, 768K)

Extension of Bike L.anes Through Intersections* (Word document, 1.5MB)

Buffered Bike Lanes™ (Word document, 588K)

Contraflow Bicvcle Lanes® (Word document, 300K)

"Except Bicycles" Warning Plaque* (Word document, 176K)

Non-Numbered Bicycle Route Signs* (Word document, 368K)

Lane Control Supplemental Plaque (R3-5hP)* (Word document, )

Lane Control Sign (R3-8 Series)* (Word document, 196K)

Turning Vehicles Yield to Bicvcles Sign* (Word document, 180K)

Two-Stage Turn Queueing Box* (Word document, 248K)

Wayfinding Signs for Shared-Use Paths* (Word document, 252K)




