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HOUSEKEEPING

* Informal Lecture/Discussion Format
e @Get Familiar with the UBDG
e Restrooms, Water Fountains, etc.

* Professional Development / Continuing
Education




BIKEWAY PRINCIPLES




" Bike Lanes Cycle Tracks Intersections Signals Signs & Markings Bike Boulevards

STATE OF THE PRACTICE SOLUTIONS

1. It's been done
e List of US Cities currently using a
given treatment. Nothing in the
NACTO Guide is new/untested.

2. Research, Design and Performance
e Existing design guidelines,
academic research, Federal RFE
reporting, other studies.

3. Works with — not against — MUTCD



Presenter
Presentation Notes
In addition to this guidance, we added a number of key parameters to help cities build a case. 
We asked: 1. Has it been done? Where and How
2. We asked if it worked, and if it did we provided the best research, existing images and standards on hand (borrowing of course from some international cities)
3. We asked is it worth replicating in the US? – some designs had features that did not function as intended. 
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GUIDANCE STRUCTURE

Echoes MUTCD:

Required
(Shall)

Recommended
(Should)

Optional
WEW



Presenter
Presentation Notes
All treatments within HAVE been tried, 
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BETTER BIKE NETWORK ESSENTIALS

Low-Stress & Comfortable
Physical Separation is Key

Attractive & Accessible
To Users of All Ages and Abilities

Cohesive & Connected
Bike Lanes should go Somewhere

Intuitive & Direct

Avoid Circuitous Routing
and Multiple Turns



Presenter
Presentation Notes
“Age 8 to 80”
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DESIGN FOR ALL MODES

Complete Street networks accommodate all users
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Presenter
Presentation Notes
This is one of my favorite photos from Seattle. This is just a bike lane, and in traditional lane, the bus-bike conflict is one of the larger issues facing both modes. It’s dealt with here by bending out the bike lane, and protected it with a loading island. It also provides much more room for passengers to wait, and closer to bus height of 8”-10”.  
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AVOID CLUTTER

Be clear, be sure you know what problem you’re trying to fix
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DESIGN FOR LOADING, MAINTENANCE &
EMERGENCY RESPONSE

Bike Boulevards
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Presenter
Presentation Notes
Designs should be functional 24/7 - If you can’t buy narrow sweepers, make the lanes wide enough for the sweeper you have.
55th Street (Fire House on project street), included center turn lane to accommodate emergency vehicles
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PRIORITIZE BIKES AT INTERSECTIONS
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Presentation Notes
On low-volume car facilities that you want to make attractive to cyclists, flip the stop signs so that the lane has priority, and provide full or half signals or Bike HAWKS at major intersections.




@ Bike Lanes Cycle Tracks Intersections Signals Signs & Markings Bike Boulevards

CONTEXT MATTERS

Choose the Appropriate Design Based
on your Environment

N
8 Neighborhood P
8_ Greenways
(V)
o |
S |
c Protected
Q Buffered Bike Lanes
= Bike Lanes
Vehicle Volume =
H R
Shared Lane NACTO

Markings


Presenter
Presentation Notes
This is still lacking in the manual, but we’re working on it. There will be clearer guidance in the 3rd edition.
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CYCLE TRACK INTERSECTION DESIGN CONSIDERATIONS

Bicycle Signal (Full
Separation) or Bikes with
Pedestrians

Major Intersection with
high turning volumes

Bicycle Signal,
Mixing Zone, or other
treatment

Medium volume
intersections

Minor Intersections and Highlight conflict zone and
Driveways ensure good sightlines
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CYCLICAL, INFORMED PROCESS

Q

Federal Highway

Administration

H
NACTO



Presenter
Presentation Notes
Add logos to explain the cyclical relationship
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OTHER NACTO GUIDANCE

Urban

Street

Design

Guide

Released 2013 Coming later 2015

H
NACTO

o 1



Presenter
Presentation Notes
Add logos to explain the cyclical relationship
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FHWA STATUS OF BICYCLE FACILITY TREATMENTS

Descrintion of Bicvele Facilities Status in the FHWA's Manual on Uniform Traffic Eilri::i:%s
P y Control Devices (MUTCD) =XPETIMENnts

in Progress?
Signs and Markings

Bike Lanes

Conventional bike lanes Can be |mplemented at present time

Continuation of bike lanes up to | Can be implemented at present time
intersections
Dashed bike lanes through Can be implemented at present time
intersections

Use of green pavement markings | Interim approval has been granted. Requests to use

for bike lanes and cycle tracks green colored pavement need to comply with the

within intersections provisions of Paragraphs 14 through 22 of Section
1A.10

Green bike lanes at conflict Interim approval has been granted. Requests to use

points such as heavy turning green colored pavement need to comply with the

and merging locations provisions of Paragraphs 14 through 22 of Section
1A.10

NACTO



Presenter
Presentation Notes
NACTO and FHWA work closely together to make sure everyone is aware of design status
To start, we asked FHWA to look at the existing treatments in the context of the MUTCD and geometric design. And we found that a vast majority of what cities wanted to do was already permissible. 
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FHWA STATUS OF BICYCLE FACILITY TREATMENTS
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Presenter
Presentation Notes
The major elements included in the bike design guide (and more!) are all either in interim approval or experimentation phases at this point. Advisory or “dashed” bike lanes are another.  These should be accepted for experimentation, and at minimum they are 
�Bike signals and green pavement – dashed through the intersection and solid when not in a conflict zone, as shown today, are all approved.
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Where does the MUTCD address this? Protected cycle
tracks, both one-way and two-way bicycle facilities are a
preferential lane, not a traffic control device, so there is no
MUTCD restriction on its use.

Cycle Tracks

Protected cycle tracks, both one-way and two-way | Not a traffic control device, so no MUTCD restriction on its use
bicycle facilities

Raised cycle tracks, both one-way and two-way Mot a traffic control device, so no MUTCD restriction on its use
bicycle facilities

Merging cycle track users with turn lanes in Can be implemented at present time if signs and pavement markings that
advance of high wvolume turn locations, allowing are compliant with the MUTCD are used

bicyclists to make a through movement at the

intersection in order to reduce conflicts with the

turning traffic

www.fhwa.dot.gov/environment/bicycle pedestrian/guidance/de
sign _guidance/mutcd_bike.cfm
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FHWA Status of Existing Bikeway Treatments

Allowable through the 2009 MUTCD Continuation of Bicycle Lanes up to Intersections
Extensions of Bicycle Lanes through Intersections
Counter-flow Bicycle Lanes
Buffer-Separated Bicycle Lanes
Bicycle Lanes on the Left-Hand Side of One-Way Streets
Two-stage turn box Jughandle movement at a T-intersection
Shared-Lane Markings
Shared-lane markings in exclusive turn lanes

Fotated bicycle symbols in bicycle lanes or separated bikeways at intersections and
driveways criented towards turning or entering motorists

Disallowed Combined bicycle lane/turn lane where the lane attempts to establish a bike lane
Green channelizing devices, delineators, posts, or retroreflective elements thereof

Yield bar pavement markings without a standard, regulatory vield sign

Other Treatments Separated bikeways « Mot a traffic control device, so no

. . . MUTCD restriction on its use
Convex mirrors at conflict points

to improve wisibility
Bicycle networks

Median or refuge island for
bikeway crossings
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Presenter
Presentation Notes
There are a few treatment types that  I’ll talk about quickly.

Conventional marked Bike lanes are most applicable in what I might call urban residential settings, which is to say low-parking turnover and moderate motor vehicle speeds (25-30 mph), 3,000-10,000 vpd is typical.  While the protected bike lane is always going to provide more confidence to your cyclists, the marked conventional lane takes up less space when done as a retrofit.
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Presenter
Presentation Notes
Applications: On one-way streets or median divided streets with frequent bus stops or truck loading zones on the right side of the street.
On streets with high parking turnover.
On streets with rush hour parking restrictions.
On streets with high volumes of right turn movements by motor vehicles.
On streets with a significant number of left-turning bicyclists.
On streets where traffic enters into an add lane on the right-hand side, as from a freeway off-ramp.
For favorable alignment to connect to a path, two-way cycle track, or other bicycle facility.
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BIKE LANE DESIGN CHECKLIST

————————————————————————————

REQUIRED Recommended Optional
4-5 foot min width e Additional width * Bike lane signs
5 foot adjacent to whenever available  “No Parking” signs
parking (7-9 foot) e Delineate the Parking
Delineate between line
lane gutters, drainage

inlets, utility covers

Bike lane symbol

e Dashed lines through
merge / conflict /
transition zones

travel lane and bike  Flush seams at i
Surface condition i
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e 2" minimum buffer

BUfferEd Blke Lanes e (Can buffer both sides of bike lane

@ %/ » Add buffer if you have the width =Am)
ride o I



Presenter
Presentation Notes
A 3’ buffer or more provides an excellent sense of separation, especially in the moderate-speed high-volume conditions that characterize urban streets. Many cities now mark a 2-3’ parking-side buffer, leaving a 3-6’ bike travel lane. This is now standard in the State of Florida. 
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Conventional
Bike Lanes

Buffered Bike Lanes

Signals

Conventional
Bike Lane

3 Foot Buffer

Signs & Markings Bike Boulevards

Passing
Distance:
2.8

Passing
Distance:
4.3’



Presenter
Presentation Notes
 Why do we want a buffer?
Give clearer guidance on passing distance
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BUFFERED BIKE LANE DESIGN CHECKLIST

————————————————————————————

REQUIRED Recommended Optional
e Required bike lane e 30 or 45-degree e Parking lane “T”
elements PLUS: hatching at 10°-40’ markings

spacing * Use wider buffers to

narrow travel lanes
and reduce speeds

e Use different
pavement or color in
the bike lane or at
start of each block

e 2 solid white line
buffer (18” min) e 7-foot width

whenever possible

(lane + buffer = 7)

e Transition to dashed
lane at intersections,
or the left side of
right-turn lanes

____________________________




Bike Boulevards

Short connections ideal

Contra'FIOW Blke La nes Combine with bike signals

Use physical barrier where
appropriate
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Presentation Notes
Avoids potential right-side bike lane conflicts on streets.
Improves bicyclist visibility by motorists by having the bike lane on the driver’s side.
Provides consistent facility configuration in locations where right-side travel lanes are subject to rush hour parking restrictions and other flexible uses.
Minimizes door zone conflicts next to parking because of fewer door openings on the passenger side of vehicles.
Fewer bus and truck conflicts as most bus stops and loading zones are on the right side of the street.
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Presenter
Presentation Notes
Avoids potential right-side bike lane conflicts on streets.
Improves bicyclist visibility by motorists by having the bike lane on the driver’s side.
Provides consistent facility configuration in locations where right-side travel lanes are subject to rush hour parking restrictions and other flexible uses.
Minimizes door zone conflicts next to parking because of fewer door openings on the passenger side of vehicles.
Fewer bus and truck conflicts as most bus stops and loading zones are on the right side of the street.
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CONTRAFLOW BIKE LANE DESIGN CHECKLIST

————————————————————————————

Optional

 Modified Two-Way
sign showing bike
symbol

REQUIRED Recommended

e Required bike lane e DO NOT ENTER Except
elements PLUS: Bikes sign

e ONE WAY Except Bikes | | * Double yellow line for

sign opposing directions e Colored pavement

e Smaller stop signs for

e Appropriate traffic e No Turn on Red signs i i
| bike-only direction of !

control for contraflow .
Provide buffer travel

movement

 Extend contraflow
markings through
intersections

e Avoid placing
contraflow lanes
adjacent to parking

* Provide sharrows or a
lane for the opposing
direction

e Use curb or median
for added buffer

____________________________
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A\ ¢

Great for transit routes

LEﬂ‘Side B|ke I-a nes Use two-stage turns or bike

boxes to facilitate transition from

H
NACTO

left to right 33 - I


Presenter
Presentation Notes
On one-way streets, left-side bike lanes are a recommended treatment, for several reasons – they separate buses from bikes, they provide greater mutual visiblity for cyclists and drivers, and where parking is present, the dooring concern is much lower – since the vast majority of car trips are single-occupant, the left side doors open 3 or four times as frequently as the right side doors. 
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Desired width:
6 feet
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Presentation Notes
Applications: On one-way streets or median divided streets with frequent bus stops or truck loading zones on the right side of the street.
On streets with high parking turnover.
On streets with rush hour parking restrictions.
On streets with high volumes of right turn movements by motor vehicles.
On streets with a significant number of left-turning bicyclists.
On streets where traffic enters into an add lane on the right-hand side, as from a freeway off-ramp.
For favorable alignment to connect to a path, two-way cycle track, or other bicycle facility.
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LEFT SIDE BIKE LANE DESIGN CHECKLIST

————————————————————————————

REQUIRED Recommended Optional

* Required bike lane o Left side signage e Colored pavement

elements PLUS:

e Additional buffer

* Bike boxes and signals
at intersections

e Only place on left side
of one-way or
median-divided two-
way streets * “Yield to Bikes” sign at

left-turn lanes




PROTECTED BIKE LANES
(a.k.a.) CYCLE TRACKS
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Variation on a Theme

use parked cars use plastic posts use curbs use planters

are one-way - ; are two-way

Source: The Green Lane Project
H
NACTO

4 1



Presenter
Presentation Notes
When you look at all of the cycle tracks that have been built, there is no one design strategy that has achieved dominance. Design is dictated by the local conditions.

What’s interesting is that there are an increasing number of projects in development that use higher quality materials including raised curbs, planters, bioswales, public art, etc. 
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IN

Chicago, IL Chicago, IL


Presenter
Presentation Notes
Buffer width should be 3 feet minimum. This allows for a door zone when parking is present. Wider buffers improve performance as they act as better waiting areas for pedestrians and can serve as ADA loading areas in some cases. More about ADA in a moment. 


Parking serves as a buffer between car and bicycle traffic. Bollards can be added for increased emphasis.
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OnE'Way CYCIE Track planters, or curbs
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Presenter
Presentation Notes
One way protected bike lanes are by far the most common type of cycle track. ‘



Bike Lanes



Presenter
Presentation Notes
Cycle track should be 6 to 7 feet in width in ideal cases. This allows passing and improves performance for heavier bicyclist use. 5 feet should be considered an absolute minimum.  If the gutterpan is wider than 12”, for example, a wider bike operating space is needed.
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Presenter
Presentation Notes
Buffer width should be 3 feet minimum. This allows for a door zone when parking is present. Wider buffers improve performance as they act as better waiting areas for pedestrians and can serve as ADA loading areas in some cases. More about ADA in a moment. 


Parking serves as a buffer between car and bicycle traffic. Bollards can be added for increased emphasis.
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One-way CyC|e Track » Take advantage of pedestrian

benefits
* Wrap around transit stops



Presenter
Presentation Notes
Here is an example from austin, Texas. 


Bike Lanes Intersections Signals Signs & Markings Bike Boulevards
ONE-WAY CYCLE TRACK DESIGN CHECKLIST

REQUIRED Recommended Optional
Reauired bike lane e 7-foot width for high bike
5 volumes, steep grades, * Flex posts
elements PLUS: etc. _ .
_ * Lateral shift at minor
Raised median, curb, » 3-foot parking lane buffer intersections
or barrier e Maximum parking lane

e Separate bus stops

plus buffer width = 11 feet | | I
- and cycle tracks with |

5-foot minimum e Use planters, bollards,

width other barrier if no curb or
parking lane is present

transit boarding
NERES
e Highlight driveway

crossings and conflict
zones

e Colored pavement

e Be aware of drainage
impacts

____________________________
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Should feel like part of the

sidewalk

ésphac:t overlay cat\)rl\ be cEeaper =Am)
onsider mountable cur 44 - I



Presenter
Presentation Notes
Raised Cycle Tracks require more intensive reconstruction and stormwater management. This example shifts the curb to create a raised protected facility. 
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Desigh Guidance

el [
When placed If used, the
adjacent to a travel @ @ mountable curb
lane, one-way raised should have 4:1
cycle tracks may be I------- +---I---I--------i slope edge.
configured with a 1 foot 6.5 feet

mountable curb.


Presenter
Presentation Notes
1 foot is the minimum mountable curb width, this will give approximately 4 inches of height. If the cycle track is going to be at sidewalk level, you will need at least 18 inches. A white edge line can add additional buffer to passing traffic.
6.5 feet is also desirable for a raised bike lane. The mountable curb has the added benefit that bicyclists can leave the cycle track to position for turns or to pass slower riders if traffic conditions allow. 


Bike Lanes Cycle Tracks Intersections Signals Signs & Markings Bike Boulevards

Design Guidance

Protection Thecycle track

L s 1 0 7 0 0 0] 1 st R R R R O RO RO N0
strategies may f + ¢ shall be vertically
include a curb, S1eat hedd separated from
furnishings, the street at an
vegetationora intermediate or

parking lane. sidewalk level.


Presenter
Presentation Notes
3 feet is the desired minimum buffer width, this may not always be possible and some cities have used narrower buffers. In this case the passenger door opens to the curb, but with single-occupancy trips the most frequent variety, this door is less used. 
Absolute minimum is 5 feet, desired is at least 6.5 feet to allow passing or riding side-by-side. Facility could become frustrating to some of passing is prohibited by design.
Color, pavement markings, textured surfaces and/or furnishing zones should be used to discourage pedestrian use and make the cycle track distinct.  


Bike Lanes

Cycle Tracks

Intersections

Signals

Signs & Markings

RAISED CYCLE TRACK DESIGN CHECKLIST

REQUIRED

Required cycle track
elements PLUS:

Raised above street
level to at or near
sidewalk level

Barrier or curb
separation from

automobile traffic

If curb is used it must
be mountable (4:1
slope)

Recommended

Minimum 5 feet, 7 feet
desired

3-foot buffer next to
parking

1-foot mountable curb

6 inches to 1 foot higher
than travel lane

O to 5 inches lower than
sidewalk

Extra visibility needed at
driveways & minor
intersections

Drain toward street

Two-stage turn queue
boxes at intersections

- — — — —— — — — — — —— — —— —— — — — —

Optional

Lateral shift at minor
intersections

Can be placed on left
side

Can be contraflow

Colored pavement

Bike Boulevards
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Presenter
Presentation Notes
Here is a two-way example, the Indianapolis Cultural Trailway. Stormwater management is integrated, and you can see how driveways are dealt with.
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e Similar to design of paths = =
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Presenter
Presentation Notes
Note that dashed green markings are gaining favor over solid green.
On one-way streets, reduces wrong-way travel by providing contra-flow movement.

Typical Applications
On streets with few conflicts such as driveways or cross-streets on one side of the street.
On streets where there is not enough room for a one-way cycle track on both sides of the street.
On one-way streets where contra-flow bicycle travel is desired.
On streets where more destinations are on one side thereby reducing the need to cross the street.
On streets with extra right-of-way on one side.
To connect with another bicycle facility, such as a second cycle track on one side of the street.
Along streets on which bike lanes would cause many bicyclists to feel stress because of factors such as multiple lanes, high traffic volumes, high speed traffic, high incidence of double parking, and high parking turnover.
On streets for which conflicts at intersections can be effectively mitigated using parking lane setbacks, bicycle markings through the intersection, and other signalized intersection treatments.
Along streets with high bicycle volumes.
Along streets with high motor vehicle volumes and/or speeds.
Special consideration should be given at transit stops to manage bicycle and pedestrian interactions.
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I 5 ] Desired minimum: v: B :I Desired

12 feet (in constrained minimum:
conditions: 8 feet) 3 feet



Presenter
Presentation Notes
Visibility is crucial at driveways, as well as intersections.
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Presenter
Presentation Notes
Alder Street in Eugene, OR, some parking, but narrow buffer and no continuous form of protection.


[
Bike Lanes Cycle Tracks Intersections Signals Signs & Markings = Bike Boulevards

: .
s
besfs7 !, {

Austin, TX




Bike Lanes Cycle Tracks Intersections Signals Signs & Markings Bike Boulevards

Indianapolis, IN
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TWO-WAY CYCLE TRACK DESIGN CHECKLIST

REQUIRED Recommended Optional
: e 12-foot width (8-foot
Required cycle track minimum for constrained * Flex posts
elements PLUS: locations)
_ e Lateral shift at
ONE WAY Except Bikes e 3-foot buffer from parking intersections for
for one-way streets  Dashed yellow line for improved
cycle track centerline bicyclist/motorist

DO NOT ENTER Except | |, Extra visibility needed at visibility

Bikes for two-way driveways and minor

intersections e Transit boarding

NER

streets

; . * Two—stage turn queue
Appropriate traffic boxes

controls at * Channelize/constrain
intersections automobile turns across
cycle track

e Can be araised cycle
track

____________________________
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INTERSECTION DESIGN GUIDANCE (USDG)

HE

As compact Analyze in network, Integrate time
as possible not in isolation and space
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Presenter
Presentation Notes
The Urban Street Design Guide includes the following  intersection principles, and they’re relevant for bike design specifically.

 conventional design tends to make intersections larger and space them far apart
 compact – don’t provide excess room for driver error; use design to control speed and space, and thus make intersection safer
 network – in urban areas, intersections exist in a grid; if congestion at one intersection, doesn’t mean widen it; seek alternative circulation in the network
 time/space – multiple signal phases and longer crossings don’t get you safety: we’re not designing for computer models of people. Minimize wait time for all with short signal cycles and short crossings, which the geometry 
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INTERSECTION DESIGN GUIDANCE (USDG)

Shared by all Excess space into Design for
modes public space the future
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Presenter
Presentation Notes
Intersection principles
 conventional design tends to make intersections larger and space them far apart
 compact – don’t provide excess room for driver error; use design to control speed and space, and thus make intersection safer
 network – in urban areas, intersections exist in a grid; if congestion at one intersection, doesn’t mean widen it; seek alternative circulation in the network
 time/space – multiple signal phases and longer crossings are not the answer; minimize wait time for all with short signal cycles and short crossings
 shared space – good intersections foster eye contact and awareness of all users
 public space – many intersections (and streets) have unused space
 design for future – I’d add – design for the planned and preferred future. take into account future development. Is street a designated bike route/transit corridor?  If your citywide goals are to reduce car travel and to increase bike and transit mode share, design for those modes.
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INTERSECTION DESIGN PARAPHRASED CHECKLIST

————————————————————————————

all modes

* Provide a modal
hierarchy

REQUIRED Recommended ||  Optional |

e Mitigate/eliminate | | * Continue facility - Colored pavement
turning conflicts through « Restrict vehicle |
intersections | |

e Facilitate turns for . i movements l
, e Provide | i
bikes intersection i

e Balance design for guidance for | i
bicyclists | i
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Presenter
Presentation Notes
We’ll talk about the basic intersection treatments for conventional bike lanes first.

Bike boxes make small signalized intersections more bike-friendly by giving space for cyclists move up to the front of the queue on a red signal. They make it easier for bikes to turn left, especially where the cycle is long or there’s one mixed-traffic lane in each direction. Extending across an intersection can facilitate switching from a left to a right-side facility or vice-versa.

They also have operational benefits, allowing large volumes of cyclists to clear an intersection quickly, reducing delay for bikes and everyone else, and potentially improving signal compliance.  
Apply:
At signalized intersections with high volumes of bicycles and/or motor vehicles, especially those with frequent bicyclist left-turns and/or motorist right-turns.
Where there may be right or left-turning conflicts between bicyclists and motorists.
Where there is a desire to better accommodate left turning bicycle traffic.
Where a left turn is required to follow a designated bike route, access a shared-use path, or when the bicycle lane moves to the left side of the street.
When the dominant motor vehicle traffic flows right and bicycle traffic continues through (such as a Y intersection or access ramp).
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
For conventional bike lanes or for some cycle tracks, the through bike lane is a useful treatment. This is common throughout the US.

Enables bicyclists to correctly position themselves to the left of right turn lanes or to the right of left turn lanes.
Reduces conflicts between turning motorists and bicycle through traffic.
Provides bicyclists with guidance to follow the preferred travel path.
Leads to more predictable bicyclist and motorist travel movements.
Alerts motorists to expect and yield to merging bicycle traffic.
Signifies an appropriate location for motorists to safely merge across the bike lane into the turn lane.



Application:

On streets with right-side bike lanes and right-turn only lanes at intersections.
On streets with left-side bike lanes and left-turn only lanes at intersections.
On streets with bike lanes and an auxiliary right-turn-only lane added in advance of the intersection.
On streets with bike lanes and a parking lane that transition into a turn lane at intersections.
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Presentation Notes
We’ll talk about signal-separated and non-separated approaches. 
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Presenter
Presentation Notes
For conventional bike lanes or for some cycle tracks, the through bike lane is a useful treatment. This is common throughout the US.

Enables bicyclists to correctly position themselves to the left of right turn lanes or to the right of left turn lanes.
Reduces conflicts between turning motorists and bicycle through traffic.
Provides bicyclists with guidance to follow the preferred travel path.
Leads to more predictable bicyclist and motorist travel movements.
Alerts motorists to expect and yield to merging bicycle traffic.
Signifies an appropriate location for motorists to safely merge across the bike lane into the turn lane.



Application:

On streets with right-side bike lanes and right-turn only lanes at intersections.
On streets with left-side bike lanes and left-turn only lanes at intersections.
On streets with bike lanes and an auxiliary right-turn-only lane added in advance of the intersection.
On streets with bike lanes and a parking lane that transition into a turn lane at intersections.
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Presentation Notes
A combined bike lane/turn lane places a suggested bike lane within the inside portion of a dedicated motor vehicle turn lane.  Shared lane markings or conventional bicycle stencils with a dashed line can delineate the space for bicyclists and motorists within the shared lane or indicate the intended path for through bicyclists.  This treatment includes signage advising motorists and bicyclists of proper positioning within the lane. For cycle tracks, this is called a mixing zone.


Typical application:

On streets where there is a right turn lane but not enough space to maintain a standard-width bicycle lane at the intersection.
On streets where there is no dedicated right turn lane, but on which high volumes of right turning traffic may cause conflicts between motorists and bicyclists.
On cycle track corridors where there is a dedicated turn lane on the side of the street with the cycle track, but where a separate bike signal phase is not appropriate or feasible.
May not be appropriate at intersections with very high peak automobile right turn demand.
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Presentation Notes
A combined bike lane/turn lane places a suggested bike lane within the inside portion of a dedicated motor vehicle turn lane.  Shared lane markings or conventional bicycle stencils with a dashed line can delineate the space for bicyclists and motorists within the shared lane or indicate the intended path for through bicyclists.  This treatment includes signage advising motorists and bicyclists of proper positioning within the lane. For cycle tracks, this is called a mixing zone.


Typical application:

On streets where there is a right turn lane but not enough space to maintain a standard-width bicycle lane at the intersection.
On streets where there is no dedicated right turn lane, but on which high volumes of right turning traffic may cause conflicts between motorists and bicyclists.
On cycle track corridors where there is a dedicated turn lane on the side of the street with the cycle track, but where a separate bike signal phase is not appropriate or feasible.
May not be appropriate at intersections with very high peak automobile right turn demand.
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Presenter
Presentation Notes
A combined bike lane/turn lane places a suggested bike lane within the inside portion of a dedicated motor vehicle turn lane.  Shared lane markings or conventional bicycle stencils with a dashed line can delineate the space for bicyclists and motorists within the shared lane or indicate the intended path for through bicyclists.  This treatment includes signage advising motorists and bicyclists of proper positioning within the lane. For cycle tracks, this is called a mixing zone.


Typical application:

On streets where there is a right turn lane but not enough space to maintain a standard-width bicycle lane at the intersection.
On streets where there is no dedicated right turn lane, but on which high volumes of right turning traffic may cause conflicts between motorists and bicyclists.
On cycle track corridors where there is a dedicated turn lane on the side of the street with the cycle track, but where a separate bike signal phase is not appropriate or feasible.
May not be appropriate at intersections with very high peak automobile right turn demand.



@ Bike Lanes Cycle Tracks Signals Signs & Markings Bike Boulevards

CYCLE TRACK INTERSECTION APPROACHES



Presenter
Presentation Notes
We’ll talk about signal-separated and non-separated approaches. 
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Presentation Notes
This is an interim-materials bend-in design for a bidirectional cycletrack.
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Presenter
Presentation Notes
This is an interim-materials bend-in design for a bidirectional cycletrack.
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Presenter
Presentation Notes
Bike Signal heads, allowed in an MUTCD interim approval, are often the best choice for separating through bikes from turns, especially on protected bikeways. While signal timing varies, the guidance included in the UBDG is helpful in developing detailed designs.
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Presenter
Presentation Notes
Based on 6 month before and after study on Dearborn Street.
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Presenter
Presentation Notes
Active warning beacons are user-actuated amber flashing lights that supplement warning signs at unsignalized intersections or mid-block crosswalks. Beacons can be actuated either manually by a push-button or passively through detection. Rectangular Rapid Flash Beacons (RRFBs), a type of active warning beacon, use an irregular flash pattern similar to emergency flashers on police vehicles and can be installed on either two-lane or multi-lane roadways. Active warning beacons should be used to alert drivers to yield where bicyclists have the right-of-way crossing a road.

Offers lower cost alternative to traffic signals and Hybrid Beacons.+ Click for more information
Significantly increases driver yielding behavior at crossings when supplementing standard crossing warning signs and markings.+ Click for more information
The unique nature of the stutter flash (RRFBs) elicits a greater response from drivers than traditional methods.+ Click for more information
Typical Applications
Usually implemented at high-volume pedestrian crossings, but may also be considered for priority bicycle route crossings.
At locations where bike facilities cross roads at mid-block locations or at intersections where signals are not warranted or desired.
At locations where driver compliance at bicycle crossings is low.
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Presenter
Presentation Notes
A hybrid beacon, also known as a High-intensity Activated CrosswalK (HAWK), consists of a signal-head with two red lenses over a single yellow lens on the major street, and pedestrian and/or bicycle signal heads for the minor street. There are no signal indications for motor vehicles on the minor street approaches. 

T\he primary difference compared to a standard signal is that a hybrid beacon displays no indication (i.e., it is dark) when it is not actuated. Upon actuation (by a pedestrian or bicyclist on the minor street), the beacon begins flashing yellow, changes to steady yellow, then displays a solid red indication with both red lenses. During the solid red phase, drivers must stop and remain stopped, as with a standard traffic signal.


Hybrid beacons were developed specifically to enhance pedestrian crossings of major streets. However, several cities have installed modified hybrid beacons that explicitly incorporate bicycle movements. The information provided here focuses on the application of hybrid beacons for bicyclists.
Hybrid beacons are used to improve non-motorized crossings of major streets in locations where side-street volumes do not support installation of a conventional traffic signal (or where there are concerns that a conventional signal will encourage additional motor vehicle traffic on the minor street). Hybrid beacons may also be used at mid-block crossing locations (e.g., trail crossings).
The hybrid beacon can significantly improve the operations of a bicycle route, particularly along bicycle boulevards. Because of the low traffic volumes on these facilities, intersections with major roadways are often unsignalized, creating difficult and potentially unsafe crossing conditions for bicyclists. Hybrid beacons may be supplemented with a bike signal and signal detection for the minor street approaches to facilitate bicycle crossings.

Can be implemented when a conventional signal warrant is not met or where a conventional traffic signal is not desired due to the potential to increase traffic volumes on minor street approaches.+ Click for more information
Creates gaps for bicyclists to cross busy streets.
Is more flexible for bicyclists than a full signal as bicyclists do not have to actuate it if they find ample crossing opportunities during off-peak conditions.+ Click for more information
Associated with very high driver compliance (studies show greater than 95% driver compliance with red indications).+ Click for more information
Improves street crossing safety.+ Click for more information
Typical Applications
Where bike routes intersect major streets without existing signalized crossings.
Where off-street bicycle or pedestrian facilities intersect major streets without existing signalized crossings.
At mid-block crossings of major roadways with high bicycle or pedestrian volumes.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.



E Bike Lanes Cycle Tracks Intersections Signals Bike Boulevards
CONTINUOUS GREEN SHARED NOT RECOMMENDED

H
NACTO



Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
A variety of markings are in use; being consistent within a jurisdiction is important to cyclist understanding. The green bars connecting white intersection markings are a clear way to indicate to cyclists the presence of motor vehicle conflicts while clearly communicating the presence of bikes and the proper path for bikes. 

Raises awareness for both bicyclists and motorists to potential conflict areas.+ Click for more information
Reinforces that through bicyclists have priority over turning vehicles or vehicles entering the roadway (from driveways or cross streets).+ Click for more information
Guides bicyclists through the intersection in a straight and direct path.
Reduces bicyclist stress by delineating the bicycling zone.+ Click for more information
Makes bicycle movements more predictable.
Increases the visibility of bicyclists.
Reduces conflicts between bicyclists and turning motorists.+ Click for more information
Typical Applications
Across signalized intersections, particularly through wide or complex intersections where the bicycle path may be unclear.
Along roadways with bike lanes or cycle tracks.
Across driveways and Stop or Yield-controlled cross-streets.
Where typical vehicle movements frequently encroach into bicycle space, such as across ramp-style exits and entries where the prevailing speed of ramp traffic at the conflict point is low enough that motorist yielding behavior can be expected.
May not be applicable for crossings in which bicycles are expected to yield priority, such as when the street with the bicycle route has Stop or Yield control at an intersection.
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Presenter
Presentation Notes
Shared lane markings aren’t just used for bike boulevards, but they’re ideally used on streets with low volumes and speeds – under 25 mph is best. 

Center lane placement preferred
Beginning of every block, every 300’
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Presentation Notes
Typical sharrows

Application
To assist in lateral positioning within the lane to avoid Door Zone hazard
To assist  in position to prevent side-by-side operation in a narrow lane.
To alert road users that bicyclists may be present.
To reduce the incidence of wrong-way-riding or sidewalk riding.
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Presenter
Presentation Notes
Shared lane markings with lateral guidelines
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Presenter
Presentation Notes

Good for bicyclists of all ages and abilities. Many bicyclists, or people interested in bicycling, are not comfortable riding in bike lanes on major roads
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Presenter
Presentation Notes
A few characteristics lend themselves to a good bike boulevards. Following desire lines, paralleling commercial corridors, relative directness, gentle topography all contribute to a good route. 
 
Emergency vehicle access and the ability to overcome barriers along the route are important considerations.
We also discuss branding, overall network connectivity and density, and briefly introduce adopting a speed and volume target for the system.
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Presenter
Presentation Notes
Bike Boulevards prioritize bicyclists on smaller residential street, often with one-way car traffic and two-way bike traffic.  �A good bike boulevard is safe and convenient for bike traffic, and safe and slow for car traffic, keeping volumes and speeds down.  

The network in Portland Oregon is largely based on bike boulevards.


Bike boulevards are designed without a full double yellow centerline, and are typically applied on yield streets or neighborhood streets as defined in the USDG. If there’s too much traffic for cars to pass on the other side of the street, it might not be a good bike boulevard.  




Presenter
Presentation Notes
Modified street signs
Modified street signs, using a visual cue such as a unique color or stencil, help users quickly identify the street as a Bike Boulevard or Neighborhood Bikeway
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Presenter
Presentation Notes
Wayfinding signage in combination with sharrows create confidence in the route 
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Presentation Notes
Increase visibility of bicycle boulevards
Reinforce that cyclists are on a bicycle facility (every 600-800’)
Direct riders through boulevard twists and turns
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Presentation Notes
The NACTO guide provides information about measures to reduce speeding along the bicycle boulevard under the theme of ‘Speed Management’. This section does not provide specific guidance about the geometric design of each potential measure, since other guidance covers that. We highlight elements within the designs that work well for accommodating bicyclists.  

There are both horizontal and vertical elements.  This isn’t just reducing speed limits to 20 mph or lower, but designing a street that operates at that speed. The full palette of traffic calming measures is relevant here.  
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Presenter
Presentation Notes
The NACTO guide provides information about measures to control speed and volume along the bicycle boulevard under the theme of ‘Speed Management’. This section does not provide specific guidance about the geometric design of each potential measure… we have other terrific manuals that do this, rather, we highlight elements within the designs that work well for accommodating bicyclists. 
This section covers horizontal and vertical elements. 

Keeping both speeds and volumes low creates a safe, comfortable environment for cyclists of all ages and abilities.  This is key to making a bike boulevard a low-stress facility 
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Presenter
Presentation Notes
The NACTO guide provides information about measures to reduce speeding along the bicycle boulevard under the theme of ‘Speed Management’. This section does not provide specific guidance about the geometric design of each potential measure, since other guidance covers that. We highlight elements within the designs that work well for accommodating bicyclists.  

There are both horizontal and vertical elements.  This isn’t just reducing speed limits to 20 mph or lower, but designing a street that operates at that speed. The full palette of traffic calming measures is relevant here.  
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Presenter
Presentation Notes
Neighborhood traffic circles
Raised or delineated islands at intersections
Reduce vehicle turning and through speeds 
Covered in depth in the USDG

This one’s in Tucson
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Presenter
Presentation Notes
The NACTO guide provides information about measures to control speed and volume along the bicycle boulevard under the theme of ‘Speed Management’. This section does not provide specific guidance about the geometric design of each potential measure… we have other terrific manuals that do this, rather, we highlight elements within the designs that work well for accommodating bicyclists. 
This section covers horizontal and vertical elements. 

Keeping both speeds and volumes low creates a safe, comfortable environment for cyclists of all ages and abilities.  This is key to making a bike boulevard a low-stress facility 
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Presenter
Presentation Notes
Volume management is a topic that covers traffic diversion techniques including one way closures, right in, right out, diagonal diverters and full closures. All of these features must be permeable to bicyclists in both directions. 
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Presenter
Presentation Notes
Choker entrances are used to reduce motor vehicle volumes by:
Restricting/constraining vehicle entries, while permitting bikes in both directions. Like all diverters, these treatments have network implications; work these out in the planning stages of the bike boulevard.
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Presentation Notes
Diagonal Traffic diverters
Are similar to choker entrances, but they restrict both directions of traffic off of the bike blvd by forcing motorists to turn, while allowing pedestrians and bicyclists to cut through.
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Presentation Notes
This image shows both a median diverter and a partial closure. 

Median Diverter
Median diverters restrict through motor vehicle movements while providing a refuge for bicyclists to cross in two stages.
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Presenter
Presentation Notes
Intersections are key. For smaller cross-streets, keep the bikes rolling. At larger cross-streets, use the techniques of traffic calming to keep turning speeds low and simplify the cycling task by breaking up crossings with a median refuge, and eventually using signals.


7 Bike Lanes

r‘.r. Trasmia rmi nimum i scuisd
o pimmard o rrine o e
L g e ey car vany

s anily deperc ng on e
mcTmir ¢ A e g e e
O IR AT WAL Pl
P e T g, PR
] T PR 3k P
R S T T T
s R B Pk T e
Faniddata

S TR o
o b i iy wrme
g D oontrol Terisoae ing
sl o] allcesTor e o nuous
el R E TR

(? S g S e T
]
L A T | e
g e b,

I i wlurma £ e |
e, Baahics spsach rond
alorg e ticyci boulsvand,

e et snsadc orrol mesarm.

Cycle Tracks

Trabicwh cosdrg s gn

INUTLD Spn WTH- sk
g i sd with A-EA0 places)
ey b Loetr] o 1% 2 o e B
o H Cron sing.

(3 OIS TRAFFE DOES
WY e & T i AR E g
T | (A e
T TR et WPk £ AP 1
N T G

) PrE maya o Hedup ©
0 Pt b ol rmsmaction
approaches e pross el

Intersections Bike Boulevards

Signals

MINOR STREET CROSSINGS

Signs & Markings

E} Wtk b e AL
Tk i e g - e L
1 g P

= g Ll g P B
oo dervans brurciqg wib an
o i b o b o oo el
io ksl Pecroasng



Presenter
Presentation Notes
Minor street intersections are a very important component of bicycle boulevards. Most streets in the US overuse unwarranted stop signs to control traffic at local-local intersections. 

Treatments include flipping stop signs if present, or placing a speed management device such as a traffic circle to treat the intersection. If the minor street must be stopped, using curb extensions to improve sight distances are recommended. 
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RE-ORIENT STOP SIGNS
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Presentation Notes
Stop sign placement
Placed on side street approaches to favor through traffic on the boulevard
Fewer stops and starts for cyclists
Should be used judiciously
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Presenter
Presentation Notes
Bikeway intersections at major streets need sensible measures to cross bicyclists safely.  They also present opportunities to reduce motorized through traffic. This might be a signal, a beacon, diverter medians with bike cut-throughs
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Presentation Notes
This is a diverter in Tucson with bike and pedestrian signals, functioning like a midblock crosswalk with a forced right for motor vehicles 
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SET INTERSECTIONS
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Presentation Notes
Bike Boulevards sometimes need to dogleg across a larger street.  Where jogs along larger streets occur, center left turn lanes for bikes help get them to the next leg of the boulevard. 
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Presenter
Presentation Notes
Green infrastructure captures or treats stormwater, making use of landscaping along the route within speed and volume management measures.  The Urban Street Design Guide has more detailed information on green infrastructure. 
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Presenter
Presentation Notes
Green infrastructure captures or treats stormwater, making use of landscaping along the route within speed and volume management measures.  The Urban Street Design Guide has more detailed information on green infrastructure. 
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Presentation Notes
Green infrastructure captures or treats stormwater, making use of landscaping along the route within speed and volume management measures.  The Urban Street Design Guide has more detailed information on green infrastructure. 
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THANK YOU & QUESTIONS

Nate Roseberry, P.E. Tim Gustason, AICP

nathan.roseberry@tylin.com timothy.gustafson@tylin.com
312-742-6288 312-777-2875
Senior Transportation Engineer Senior Transportation Planner
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