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1981 AASHTO Bike Guide
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1975 Effective Cycling

“Cyclists fare best when they
act and are treated as drivers
of vehicles”
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v L\ Forester

e Eff@ective Cycling

“Communities across the country are all
different, but the AASHTO Bike Guide
allows each of those communities to learn
how to grow, maintain, and operate their

bicycle infrastructure - allowing for more
transportation options for those who
cannot or choose not to drive”

AASHTO Executive Director Jim Tymon
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Who should the default design user be?

Experienced & Confident Bicyclist

TOOLE AASHTO 1981 - 2012

Interested but Concerned Bicyclist

AASHTO 2024
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AASHTO 2024 Chapter Outline

. Introduction
. Bicyclist Operation & Safety

. Bicycle Planning

1
2
3
4. Guidance for Choosing a Bikeway Type
5. Elements of Design

6. Design of Shared Use Paths

7

. Design of Separated Bike Lanes and Side
Paths

Bicycle Boulevard Planning and Design

© @

. Design of Shared Lanes & Bicycle Lanes
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10.
1.

14.
14.
14.
15.
16.

Traffic Signals and Active Warning Devices

Bicycle Facility Design at Interchanges,
Alternative Intersections, and Roundabouts

Rural Area Bikeways and Roadways

Structures

. Wayfinding Systems for Bicyclists

Maintenance & Operations

Bicycle Parking, Bike Share Siting, and End of
Trip Facilities

2012 Guide
Chapter 1. Introduction
Chapter 3. Bicycle Operation and Safety
Chapter 2. Bicycle Planning

Chapter 5. Design of Shared Use Paths

Chapter 4. Design of On-Road Facilities

Chapter 7. Maintenance and Operations
Chapter 6. Bicycle Parking Facilities
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2024 Guide
Introduction
Bicycle Operation & Safety
Bicycle Planning
Facility Selection
Elements of Design
Shared Use Paths
Separated Bike Lanes
Bicycle Boulevards
Bike Lanes & Shared Lanes
10. Traffic Signals and Active Warning Devices
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©

2012 Guide compared to 2024 Guide

Notable Changes of 2024 compared to 2012
REWRITE with new discussion of design range concept
REWRITE of former Chapter 3

REWRITE and NEW CONTENT added to former Chapter 2

NEW CHAPTER with a few items carried from Chapter 2

NEW i pulled from Chapters 4and 5
REVISION of Chapter 5

NEW CHAPTER with new content

NEW CHAPTER with new content

REVISION of Chapter 4

NEW CHAPTER with new content

11. and

12. Rural Area Bikeways

13. Structures

14. Wayfinding

15. Maintenance & Operations

16. Parking, Bike Share, & End of Trip Facilities

NEW
NEW CHAPTER with some content pulled from Chapter 4
NEW CHAPTER with some content pulled from Chapter 5§
NEW CHAPTER with some content pulled from Chapter 4
REVISION of chapter 7
REVISION of chapter 6
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Chapter 1 — Introduction

Design Imperative for Bicycle Facilities

Purpose

Design Flexibility

Use of Values in the Guide
Scope

Relationship to other Design Guides and Manuals

Structure of this Guide
Definitions
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Section 1.4 — Use of Values in the Guide
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1.4.2. Recommended Values Range

The use of values within the
recommended range should be
chosen to maximize mobility, safety
and comfort benefits for bicyclists as
well as other users.

These values were determined by

research or established best practice.

Section 1.4 — Use of Values in the Guide
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- T’Parking
Lane

1.4.1. Minimum Range

The use of values within
the minimum range
should be minimized
because they are likely to
diminish mobility, safety,
and comfort

14

16

)
Sectio
SRR,

.4 — Use of Values in the Guide

1.4.3. Maximum Range

The use of values within the
practical maximum range should

i only be considered when:

 there are clear benefits to all users
and

* bicyclist volumes are high.
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Section 1.6 - Relationship to Other Manuals

ACHIEVING MULTIMODAL NETWORKS

SEPARATED BIKE LANE GUIDE FOR AC

A
PEDESTRIANS WITH VISION DIS

PLANNING AND DESIGN GUIDE

FHWA Accessible
Shared Streets
September 2017

FHWA Separated Bike
Lane Planning and
Design Guide

May 2015

TOOLE
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FHWA Achieving
Multimodal Networks
August 2016

MEASURING
MULTIMODAL
NETWORK
CONNECTIVITY

2

FHWA Measuring
Multimodal Network
Connectivity
February 2018

AASHTO | GUIDE FOR THE DEVELOPMENT OF BICYCLE FACILITIES, 5TH EDITION

Experimental

R 9.8. Advisory Bicycle Lanes (Experimental)

¥ bicy,
i i torists P ter the
sufficient space to pass (see Figures 9-15 and 5-16).
They are an experimental design treaiment for sireets
with lower 1raffic speeds and volumes whera it is not

[ nd

comlort white 3iso providing a tratfic calming benefit.
This

on yield streets where motorists must move to the
right side of the road, into unoccupied parking spaces
or driveways, to permit oncoming traffic to pass (see
Section 8.4.1).

Figure 9-16: Example of an Agvisery Bieyelo Lane
in Alexandria, VA

they ycle lane signs (R3-17)
symbal the sins
for bicycle lanes. Experimental approval from FHWA Is required (o use this traffic control treatment. See
Section 1.6.1 for guidance on requests to experiment.
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1.6.1. Manual on Uniform Traffic Control

Devices for Streets and Highways (MUTCD)

MUTCD defines design and application of traffic
control devices (TCDs).

2024 Bike Guide conforms to 2023 MUTCD

Includes some TCDs that require experimental
approval by FHWA (located at the end of their
respective section)

AASHTO expands upon the application of TCDs

TOOLE
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Manual on

Uniform Traffic
Control Devices
for Streets and Highways
11th Edition

December 2023

Agvisory shoulders are a similar treatment Bicycle
symbols are omitted to hare the shoulder space Chapter 12 provides

1.°°LE design guidance for advisory shoulders.

DESIGN
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Section 1.8 - Definitions
N ¥
Bicyclist Design User Profile — A generalized profile of different types of bicyclists based
on their comfort when bicycling with motor vehicle traffic, as well as their bicycling
skills and experience. Profiles range from Highly Confident to Somewhat Confident to
Interested but Concerned.
Bicycle Facilities — A general term denoting provisions to accommodate or encourage
bicycling, including bikeways, bicycle boulevards, bicycle detection, in addition to parking
and storage facilities.
Bikeway — Any road, path, or facility intended for bicycle travel which designates
separate space for bicyclists distinct from motor vehicle traffic or a bicycle boulevard
designed for bicyclist travel priority. A bikeway does not include shared lanes,
sidewalks, signed routes, or shared lanes with shared lane markings.
TOOLE

DESIGN
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»Chapter 2 - Bicycle Operation and Safety

2.1. Introduction

2.2 Safety of Bikeways and Shared Lanes

2.3. Bicyclist Design User Profiles

2.4. Bicyclist Safety and Performance Characteristics
2.5. Design Vehicle and Bicyclist Operating Criteria
2.6. Operating Principles for Bicyclists

2.7. Guiding Principles for Bicyclist Safety

21

2.2.1. Relationship between Perceived
Comfort and Substantive Safety

Research has found a significant relationship between
= how safe and comfortable people feel bicycling,
= whether and how often they bicycle,

= preferences for facility types, and the provision of those facilities.

TOOLE
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2.2.1. Relationship between Perceived Comfort and
Substantive Safety

Crashes and near-

crash experiences

influence perceived
bicycling safety and
comfort

(Lee etal.,, 2015; Sanders, 2015; Aldred & Crossweller,
2015)

TOOLE

DESIGN

23

Comfort Increases with Separation

Y U

“T'h 8 B 1R

Shared-Use Side Separated Bike Buffered Bike Lane Shoulder Shared

Path Path Lane Bike Lane Lane

E3 SEPARATION FROM TRAFFIC -
TOOLE
DESIGN
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2.2.2. Safety in Numbers

Bicyclist risk does not increase proportionately to their increased
volume, but actually decreases as the number of bicyclists

increases.
Shared Lane
2010: <1OQ cyclists /day

Separated Bike Lane

2017: 2,500 cyclists /day

0]

Example
15t Street, NW
Washington DC

TOOLE
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Foundational Change in Philosophy Underpinning the Guide
1980 — 2012 AASHTO Bike Guide Design User Profile = Confident Male Recreational Bicyclist

Wide Oijtside Lanes

Cycling Rates

1-2%
“Vehicular cycling...is faster and more enjoyable...the
plain joy of cycling overrides the annoyance of even
heavy traffic” - john forester

TOOLE

DESIGN
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2.3. Bicyclist Design User Profiles

High
Stress
Tolerance

Comfort Typology of Bicyclists
" Interested | Somewhat [ Hihly
but Concerned Confident Confident
in | Often not Generally prefer more Comfortable riding with
with bike lanes; may bike | separated facilities, but  wraffic; will use roads
i if bike iding ir without bike fanes.

e ‘ Non-Bicyclist

icycling
any condition, have no
interest in bicycling, or are

lan ided. Prefer
off-street or separate
bicycle facilities or quiet

icy! on paved
shoulders if need be.

of Population -56¢ 5-9% A=T%

TOOLE

DESIGN Figure 2-2: Comfort Typology of Bicyclists (See Chapter 2 References: Dill and McNeill, 2016)
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2.7. Guiding Principles for Bicyclist Safety

= Reduced injury risk compared to
standard bike lanes and shared lanes

(Lusk et al., 2013; Lusk et al., 2011; NYCDOT, 2014; Winters et al., 2013)

= SBL preferred over striped or shared
lanes by both cyclists and motorists

(Monsere et al., 2014; Monsere et al., 2012; Sanders, 2014)

= One-way generally safer than two-way

(Schepers et al., 2011; Thomas & DeRobertis, 2013)

= Two-way SBLs on one-way roads,
preferable on right side

(Schepers et al., 2011; Zangenehpour et al., 2015)

Shy 5 Shy

Figure 2-5: Typical Adult Bicyelist Operating Space

TOOLE

DESIGN
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3.9.2. Quality of Service and Bicycle Level of

Chapter 3: Bicycle Planning Service Tools

W S N
el 3.9.2.2 Level of Traffic Stress R e
Bicycle Planning Principles st mm'_mmmmf’mm“”xﬂ:m

objective and quantitative method of classifying o "3k
road segments and bikeway networks based on o rieaand s e b e
how comfortable bicyclists

Primary Considerations for Bicycle Planning
Planning For Desired Outcomes

Presenting litie traffic stress. and thersfore sutable to most adult
o Ok, ks e oo pyscalyseparad Fum .
mmﬁaﬂeqlme()eaﬂmmapamngmﬂaema
sa | shared
c)wih
Whee 3 b
ey ross the bike [ane and fo keep specds in the nghi-tum lane.
Wﬂebhqcimmmn'ﬂﬂm«lhml

Deciding Where Improvements Are Needed

Integrating Bicycle Facilities with Transit (First- and Last-Mile Connections)
Bike Parking and End of Trip Support

Types of Transportation Planning Processes

Technical Analysis Tools That Support Bicycle Planning

More traffc stress than LTS 2. yel markedly fess than the stress of
integrating with muiane trafc, and therefore weicome to many

s3 anm(ﬂ;aweh&mwm 2010 modecate-speed taffc of shared lanes
streats that are not muliiane and have moderately bow speed.

Public Input mmmm;’mm“’;:’::wmﬂb’
1.°°LE LS4 w&mmﬁt‘\;s‘) Bnydnlm(mnw»@luewwﬁc
DESIGN
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Chapter 4 - Guidance for Choosing a
Bicycle Planning Principles ‘Bikeway Type

3.2.1. Safety — reduce frequency and severity of crashes by 4.1 Introduction
separating bicyclists from higher speed and volumes of motorists 4.2 Project Performance Goals and Objectives
3.2.2. Comfort — do not deter use due to safety concerns

4.3 Selecting the Preferred Bikeway Type

bike boulevard

3.2.3. Connectivity — direct, complete i 4.4 Strategies to Achieve the Preferred (or Next Best) Design
and continuous .
394 bil — 4.5 Evaluating Design Alternatives and Trade-offs to Select a Bikeway
.2.4. Legibility — easy to recognize
and intuitive to use -
TOOLE Do e o ook ol camerto stk

DESIGN Figure 3-1: Examples of Contrasting Connactivity

30
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Exmting
Condtom

Section 4.3.1 — Streets in Urban, Suburban and Rural 4.4.2. Example Strategies for
Town Contexts Constrained Rights-of-Way

A . B . A Conventionl Bike Lang.
. i 4.4.2.1 Traffic Analysis Approach
Identifies the preferred bikeway . .
t X . Separated Bike Lane 4.4.2.2 Narrowing Travel Lanes
ype assuming: % SistbatdLseRat 4.4.2.3 Removing Travel Lanes 5 28 &8
. BE_T S ot
© 4.4.2.4 Reorganizing Street Space
o
- 0 i - i
Design User = Interested but (5: ::iz !a:ng Ch;rlzges tovazt:treet Parking
L . = .4.2.6 Reducing Bikeway Widths Eggg
] 5
Concerned bICyCIISt > . . 4.4.2.7 Reducing Motor Vehicle Traffic Volumes and ¢ i e
w -- Speeds
=
P . IR 2k Shared Lane
Analysis = Level of Traffic Stress 6' wl orBike 4.5.2. Example of Trade-off Considerations Between
= Common Bikeway Types b sitspam
TOOLE SPEED  MILES PERHOUR 'I'OOLE
DESIGN DESIGN
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Figure 4-2: Preferred Paved Shoulder Widths for Rural

P e e 4.5.3. Selecting the Next Best Facility When
the Preferred Bikeway Is Not Feasible

Section 4.3.2 — Rural Roadways

N

Identifies the preferred shoulder > Alternative Route L b
idth . . fal If no other design improvements are feasible, it is e e ——
widt aSSUfnlng- i necessary to consider alternative parallel routes.
ran Research indicates that for an alternative low-
g stress route to be viable, the increase in trip
. . . . I length should be less than 30 percent.
— I
Design User = Confident bleC“St s Broach, J., Dill, J., and J., Gliebe. Where Do Cyclists Ride? A Route
Choice Model Developed with Revealed Preference GPS Data
LU [
N = T
Analysis = Bicycle LOS 2 |
o . A 1
>
BN Preferred Bikeway s Next Best Bikeway
TOOLE TOOLE
o SPEED MILES PERHOUR o

34 36
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Chapter 5 — Elements of Design

5.10 Geometric Design Treatments to Improve
Intersection Safety

5.11 Warning and Regulatory Traffic Control Devices

5.1 Introduction

5.2 Design User

5.3 Design Speed

5.4 Understanding Assignment of Right of Way
5.5 Sight Distance

5.6 Surface and Geometric Design Elements

5.12 Pavement Markings
5.13 Bicycle Travel Near Rail Lines
5.14 Other Design Features

5.7 Characteristics of Intersections
5.8 Intersection Design Objectives

5.9 Evaluating Bicycle and Pedestrian Roadway
Crossings

1/24/2025

Tabta 5.2 atancs e, Grases for

Stopping Sight Distance (1) Based on Speed and Grade for a
2.5-Second Perception-Reaction Time

-10%| 4% | % | 4% 2% | O | 2% | 4% | 6% | %

5.5.2. Stopping Sight Distance

Tables provided for: . e e L

= Unexpected Conflict, 2.5 second PRT

= Expected Conflict, 1.5 second PRT

Stopping Sight Distance (ft) Based on S
1.5-Second Perception-Reaction Time

T [ ——
(et S P P P o | e e | e

18 220 |55 | s (w0 | w7 [ 107 |00 [ e [ w0 | 85

20 (207 |zn [ w7 [ 155 [ 129 |1z [0 | | w5 | o0

26 [ao3 |38 |2 [ 220 [ 200 [1es |1 [ese | 1m0

TOOLE
5 (o |5 [ |30 | B |5 [
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o
. . © Yield/
Section 5.4 — Understanding & aw
Assignment of Right of Way E| zone
B [~
All street users need opportunity for Mutual
Identification because:
. S . Decision
= Motorists & bicyclists must yield to Zone

pedestrians in crosswalks

= Pedestrians cannot suddenly leave the curb
if vehicles too close to stop

Recognition

= Motorists must exercise due care to avoid Z
one

colliding with bicyclists/peds

) Approach Clear
. Space (see Table 5-4)

The approach to a conflict point is composed of
three zones.

TOOLE

DESIGN
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5.5.4.1 Sight Distance and Approach Clear Space for Bikeways
at Roadway Intersections

N

= Turning Motorist Yields to (or Stops for) Through Bicyclists:
When a through moving bicyclist that arrives or will arrive at the crossing prior
to a turning motorist, the motorist must stop or yield.

= Through Bicyclist Yields to (or Stops for) Turning Motorist:
When a turning motorist arrives or will arrive at the crossing prior to a through
moving bicyclist, the bicyclist must stop or yield.

= User with Right-of-Way Yields to (or Stops for) Another User: Sometimes
the user with the right-of-way will instead yield the right-of-way.

= APPROACH CLEAR SPACE ALLOWS THIS TO FUNCTION!

TOOLE

DESIGN
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5.5.4.1.1 Case S — Right-Turning Motorist
Across Separated Bike Lane or Side Path

AT TESETyhhh.--y

i

R

Yield! .
§ 1

Table 5-4: Recommended Intorsection Appraach Clear Space by Vehicular Turning Dosign Sposd

§
aQ
o
£
Effecti le | Vehicular Turning | R Approach =]
Turning Radius Speed
<18 <10 mphe 201 ; - l I
18 10mph 41 © ‘; Decision
82| zone
250 15mph s0n Ow
T - ol U— | EEee BER
3on 20mph 6ot g H
n i
300t 25mph 70ft B Recognition
= = - o
o
* ost low-volume driveways and aleys  Jegend < E Zone
0

v line of sight
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5.5.4.1.3 Case U1 — Through Motorist Crossing of
a Separated Bike Lane or Shared Use Path

|

at a minimum the provision of
stopping sight distance for
bicyclists (Section 5.5.2)

- should be provided to allow a
bicyclist to slow or stop if a
vehicle encroaches into the
separated bike lane or side

= path

Iegend

Casmut
sghl mangos

Figure §-1 Intorsaction Signt Destance: Case Ut

TOOLE

DESIGN

1/24/2025

7.9.5 Case U1 — Multistep Variant

AT TSIy

Chapter 7 sight distance

«  Driver looks for pedestrians,
then moves forward

«  Driver looks for bicyclists,
then moves forward

|« Driver looks for other
motorists, then proceeds

Iegend

CesaUt AASHTO Green Book Case B
sigh vianges sight triangles

TOOLE
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5.5.4.1.3.3 U3 — Mid-Block Shared Use Path
Crossing of an Uncontrolled Roadway

AT T TN SS

Length of Path and Roadway Sight Triangie (f1) - Case U3

< =D 2
% | T 5 | W B
o 1 162, 14 _==| 226 8
i B B | 0 “% |
P [ 5 97 0 D
o | =170 | =35 ] @ | i
= = 17 _— 2 2
) | i | o iz
PN T 15 6= 225 02 0
108 | N3 | i e 146
| e 157 o 26_c] 215 6=
L 125 . 162
133 178 7 22 D = 385
» s i | | 0 e |3
s, D ) o
» T | Tite | i | o | s | e
! 2= sight dstance (1) slong roadway
= sight distance (1t} along path

Figure 5-E: Sight Triang!

Assumgbons. Bicycka maction bewa = 1.5 seconds
Widh of path = 10/ 10 11 A
Widih of roed lano = 11 L1 12 1
Longih of terycie =8 1
Longth of motor vehuckn = 181t
Gt = -2 pacont 10 +2 parcent
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5.5.4.3 Sight Distance at Horizontal Curves

T
i

S

HSO = Horizantal Sightiine Offset

]z

|

|
&
I
I

§I8(8d(8/8 8|58 Fi3|€ H|¥|s 8|8
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5.8. Intersection Design Objectives

\ a

5.8.1. Minimize Exposure to Conflicts @ Coeers She s ans
5.8.2. Reduce Speeds at Conflict Points

5.8.3. Communicate Right-of-Way Priority

5.8.4. Providing Adequate Sight Distance

5.8.5. Transitions to Other Facilities

5.8.6. Accommodating Persons with Disabilities

@ Separated Bie Lunesor Sharea s
Paths through Roundabauts

Legend

— bicyele ravel path

— motoristtavel path
potential canflict

Figure 10 Mot

TOOLE
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5.9.2. Evaluations of Uncontrolled Roadway
Approaches to Bicycle Crossings

AR

5.9.2.1 Factors That Impact
Motorist Yielding Rates

5.9.2.2.1 Recommended
Crossing Opportunities

Table 5-14: Recommended Minimum Range of Hourly Crossing Opportunities.

Major Street Crossings
(opportunities per hour)

Recommended 2120

Practical Minimum

TOOLE
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6010 <120

Motorist Yielding Behavior at Uncontrolled Approaches to Crossings

™

-

-

.

.

..

<.

o [ ]

=

z ,

W .

= = =

- . I ||

& onph,  2-Xnph  2-Mmph  30smph 0+ oph,
2anes® 2anes? g™ anest et

—
Do gt
o e

=3

* Onekane n each oreston
* Tuoanes 1 each
* Aot ol cach et

arecion
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5.9.2.3 Apply Countermeasures to Improve Yielding

AR

Tier 1: Signing & Markings

Roadway Type

Tier 2: RRFB & Geometric

Vehicle ADT
<9,000

Tabla 5+15: Uncenirolled Crossing Evaluation

Uncontrolled Crossing Countermeasure Evaluation Table

Vehicle ADT
9,000 - 12,000

Vehicle ADT

Vehicle ADT
12,000 - 15,000 > 15,000

Speed Limit (mph)

Improvements Jmbor ot Towsl
Type <30 |35 |4e |0 | 35 [s0z 530 | 35 |ane
. . 2Lanes® 1 1 2 1 1 2 1 1
Tier 3: PHB, Signal, or
i 3 Laries yeuti RN - ETE (KW -
Grade Separation Raised Median
3 L ith
Raiseaviediane | ' | 1 | 2 2 |2
4 Lar ith
Ruissatmemanc | 1|1 [2 |0 |2 ]2
4+ Lar ithout
‘Rained edian | ! c i)
i
*1 e ach drecion
TOOLE PR

DESIGN

*2 lanes in each drecton
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Section 5.10 — Geometric Design Treatments to Improve
Intersection Safety

1/24/2025

AR

5.10.1 Medians and Pedestrian Refuge
Islands; Hardened Centerlines

5.10.2 Curb Extensions

5.10.3 Curb Radius

5.10.4 Mountable Truck Aprons

5.10.5 Raised Crossings

5.10.6 Multiple Threat Crossing Treatments
5.10.7 Bike Ramps

5.10.8 Directional Indicators

Figure 5-18; Mountable Truck Apron

TOOLE

DESIGN
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Section 5.10 — Geometric Design Treatments to Improve
Intersection Safety

AR

5.10.1 Medians and Pedestrian Refuge
Islands; Hardened Centerlines

5.10.2 Curb Extensions

5.10.3 Curb Radius

5.10.4 Mountable Truck Aprons

5.10.5 Raised Crossings

5.10.6 Multiple Threat Crossing Treatments
5.10.7 Bike Ramps

Note: Directionalindicators

. . . ‘elevation change a0 emerging freatmes.
5.10.8 Directional Indicators " es Sectin 8.0 or
resommendations or
mplementation
Figure 5-20: Raised Side Street Crossing
TOOLE
DESIGN

Curb Radius Decisions vs Design Vehicle
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Section 5.10 — Geometric Design
Treatments to Improve Intersection
Safety

5.10.1 Medians and Pedestrian Refuge Islands;
Hardened Centerlines

5.10.2 Curb Extensions

5.10.3 Curb Radius

5.10.4 Mountable Truck Aprons

5.10.5 Raised Crossings

5.10.6 Multiple Threat Crossing Treatments
5.10.7 Bike Ramps

5.10.8 Directional Indicators

TOOLE

DESIGN
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5.10.8 Directional Indicators

N

Per ISO 23599 the width of the directional
indicator (DI) can vary based on use:

If perpendicular to the pedestrian
path of travel (for example to direct a
pedestrian towards a mid-block
crossing or transit stop), it must be a
minimum width of 2 ft to be
detectable.

If parallel to the pedestrian path of
travel, it can be as narrow as 1 ft.

At some locations (such as near
intersections) pedestrian paths may
interact with directional indicators
both parallel and perpendicular, and

in these situations the wider width
should be used.

Note: Directional indicators
are an omerging treatment.
‘See Section 5.10.8 for
recommendations for
Implementation.

TOOLE
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Figure 5-24: Sidewalk-Level Separated Bike Lane with Directional Indicator

5.12 Pavement Markings

N

5.12.7.2 Bicycle Crossings with
Parallel Pedestrian Crossings

5.12.9. Two-Stage Bicycle Turn Box

TOOLE

RIDA1D
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5.11.5. Turning Vehicles Yield to
Pedestrians/Bicyclists Signs

N
The use of the sign should be limited to the
following:

= Crossings where turning motor vehicle
volumes exceed 50 vehicles/hour.

= Locations where there is a documented
problem with motorists failing to yield.

= Locations with inadequate sight lines and
other mitigations are not feasible.

= New installations of left side bicycle lanes or
two-way bikeways where counterflow bicycle
travel may be unexpected.

TOOLE

DESIGN

Tl
TURNING TURNING
VEHICLES VEHICLES
MUST MUST
STOP FOR YIELD TO
PEDESTRIANS PEDESTRIANS
AND BICYCLES AND BICYCLES
TURNING TURNING
VEHICLES VEHICLES
S @ o o
‘ ; T0
FOR * *
— —
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Chapter 6 — Shared Use Paths

Introduction

Shared Use Path Users

Side Path Considerations

Path Width Considerations

Design Speed

General Design Considerations

Shared Use Path Intersections and Transitions

Design Considerations to Promote Personal Security
Shared Use Path Entrance and Wayside Amenities




Chapter 6

SUP Width (Two-way)

6.4.3. Recommended Shared Use Path Widths

Table 6-3: Recommended Shared Use Pat 1o Achisve SUP LOS

SUPLOS “C Recommended
Peak Hour | Operational
Volumes Lanes

Practical | Recommended | Recommended | Practical
Minimum Lower Limit Upper Limit | Maximum

150 to 300 2 an w00 120 EL
300 to 500 3 nn zn 1850 161
500 to >600 a 5n 60 20M None

“Typical Mode Spitt is $5% adult bicyclists, 20% pedestrians, 10% runners, 10% In-iine skaters, and

1/24/2025

5% child bicyclists

TOOLE

DESIGN

11’ wide provides three (3) operational lanes
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6.4.4. Separation of Pedestrians
and Bicyclists

N

6.4.4.1 Land Use Considerations Where
Separation is Desirable

6.4.4.2 Volume Thresholds Where Separation is
Desirable

Should be considered when:

= Level of Service is projected to be at or
below level “C.”

= Pedestrians can reasonably be anticipated
to be 30% or more of the volume

6.4.4.3 Separation Strategies
6.4.4.4 Accessibility Considerations
TOOLE

DESIGN S
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Service

N

6.4.2. Shared Use Path Level of

Table 6-2: Sharad Usa Path Level of Service Look-Up Tabla, Typical Moda Split

Shared Use Path Level of Service Look-Up Table,
Typical Mode Split*

Shared Use
Path Paak Hour

Shared Use Path Width (f)

Volume 15 18 281
Table 6-1: Shared Use Path Operating Conditions Based on Level of Service Criteria
50 B|B[B|A A A
Shared Use Path Level of Service (SUPLOS) 2
and Operating Conditions 100 B|B[B|A A A
150 |e[B[8]A A A
SUPLOS Peak Operating Condi 200 clels|a A A
300 c|. B A
A Escallent Asignificant abilty to absorb more Users across all modes is available 400 7 I = Y
500 c e A
8. Good Amoderate ability to absorb more users across all modes is available — = o
. Path s close o functional capacy with minimel abilfy o sbsorb moré 50 A
users 1,000 A
Sl Path s ot its functiona capacity. Additonal users will create operational 21,200 A
and safely problems. st
£ Very Poor Path operating beyond its functional capacity resulting in conflicts and “Assanption.
people avoiding the path. 1 Mode spit is 55 percent adult bicyclists, 20 percent pedestrians, 10 percent runners,
— Path oparating beyond functional capacity resulling in signficant 2 Anequl P a
9 conflicts and paople avoiding the pat 50 percent-50 percent directonal spit),
3 Trad volume represents e actual NUMDEN of USETS Counted i e field (Ine mode!
. adjusts this vohsme based on a peak hour factor of 0 85)
TOOLE 4 ot oo
DESIGN
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6.6. General Design Considerations

N

Tablo &

6.6.1. Shy Distance, Clearances, and
Shoulders

6.6.3. Horizontal Alignment

6.6.4. Vertical Alignment o7

o -7, Lo o Crovt v I T — 16

i 5. Shoutsars s Shy Ditanc 3 A w3 Usk P

TOOLE

DESIGN

60



1/24/2025

6.7. Shared Use Path Intersections and
Transitions

N

-@ | @'ﬂ % °

®

et e oot vy s s

O o iy by b
fessaisbialy

P S————

D i

e ————

@ st gty rokeg st gy

- ————
e e s e
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7.2. General Design Considerations

N

The cross section of a separated bike lane comprises three distinct zones (see Figure 7-1):

@ Bike lane—The bike lane is the space in which the bicyclist operates. It is located between the street buffer
and the sidewalk buffer.

@ Street buffer—The street buffer separates the bike lane or side path from motor vehicle traffic.

© sidewalk buffer—The sidewalk buffer separates the bike lane from the sidewalk.

Sidewalk ‘Buffer Bike Lane Street Buffer Parking Lane Travel Lane

Figure 7-1: Separated Bike Lane Zones

TOOLE

DESIGN
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Chapter 7 — Separated Bike Lanes
and Side Paths

7.1 Introduction

7.2 General Design Considerations

7.3 Bike Lane Zone

7.4 Street Buffer Zone

7.5 Sidewalk Buffer Zone

7.6 Consideration for Zone Widths in Constrained Locations

7.7 Utility Considerations

7.8 Landscaping Considerations

7.9 Separated Bikeway and Side Path Intersection Design
7.10 Transitions Between Facilities

7.11 Raised Bike Lanes

7.2.2.3 Intermediate-Level Separated Bike
Lanes

N

curb reveal of 2-3 in. below

sidewalk elevation is

recommended to”

= provide vertical separation to
the adjacent sidewalk, and

= provide a detectable edge for
pedestrians with vision

disabilities
an__05n i
T2l o 8n intermediate-
St +n 24n sidewalk level separated 3.3,
RZin . oot
5 a6 a1 2 buffer bike lane
J curb curb
vancn sioprg mountabis (see Section 7.3.2) (see Section 7.3.2)
L cuts cu

Figus 1. Clrt Typos fs Separned B Lins

TOOLE

DESIGN

Figure 7-4; Intermediate-Level Soparated Bike Lane
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oty Separed B oce
Beasn o Gt

| 3y cotance ()
[sam Tt = 54 Smcnon 2832

Section 7.3.4 — SBL Width
(One-way)

ina e wictn

Table 7-3: One-Way Separated Bike Lane Widths Based on Existing or Anticipated Volumes g

One-Way Separated Bike Lane Width (ft)
Recommended Values

ey Sepisd B Lve At O Vet
s 0 Patd Bl i el Bt sl

Peak Hour e
Directional [t o 25,
Between Sloped [1an iy Tcren sz
L ) Adjacent to ; |
Vertical Curbs | One Vertical e :‘j\‘:}‘;‘::‘{:
without Gutter Curb el
<150 6585 = 55-75 u al
oty
150-750 85-10 8-95 759
>750 210 295 B
Practical
Minimum® 4 4 4

*Peak Hour Directional Bicyciist Volume not applicable

TOOLE
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Figure 77 Separated Bike Lane Wiemn

7.9. Separated Bike Lane and Side Path

Intersection Design

AR

7.9.1. Minimizing Exposure
to Conflicts

7.9.2. Reducing Speeds at
Conflict Points

7.9.3. Transitions between
Elevations

7.9.4. Right-of-Way Priority
7.9.5. Sight Distance

7.9.6. Restricting Motor
Vehicles

@ bty smarg s © pesinnant o
@ ooy ne @ bk ey of vaw s
o o

© s e o S o e e

TOOLE -
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7.7.1. Drainage and Stormwater Management

—p— p—— *""h_?.-‘
R § ¥ |
Y b
__’—-s-wu—-—a _—--0--—4—
ngrod
——

DESIGN Figure 7-10: Green Stormwater Infrastructure in an Urban Street Context

7.9.7.1 Corner
Island

S
Benefits:

» forward bicycle queuing area

» space for turning vehicles to wait
* reduces crossing distances

e reduces motorist turning speeds

« can reduce bicyclist speeds by
adding deflection to the bike lane
or side path

TOOLE

DESIGN

Figure 7-15: Corner Istand with Flexibls Delineator Pusis (Saurce: Carl Sundstrom. PE. Office of Bicycle
and Pedestrian Programs, New York City Department of Transpartation)

Figure 1017 Side Pah st Ramps a1 Consl sned Wb sestion

68
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7.9.9. Intersection Design with Mixing Zones

AT

Reduce speeds of motor vehicles entering the merge point
to 20 mph or less:

Minimize the length of the merge area

Locate the merge point as close as practical to the
intersection.

Minimize the length of the storage portion of the turn
lane.

Provide a buffer and physical separation (e.g., flexible
delineator posts) from the adjacent through lane after the
merge area, if feasible.

Highlight the conflict area with a green-colored pavement
and dotted bike lane markings (see Figure 7-20), as
necessary, or shared lane markings (see Figure 7-21).

Raise the elevation of the turn lane at the start of the
mixing zone.

TOOLE

DESIGN

Fige 720 A rovsing M T win Shared Lane
Figura 7:30; Anglad Crossing Mixing Zons with Bike Lane

5 W
paralieicurs in. minshy 5-by SR min width—see ke
:-m. L'T.'q"'h..,.,m amp typ)  space ™ Scendngand b7 famp
bike lane. alighting

Figura 7-26: Example Configuration: Floating Transit Stop (Mid-Block)

Figuire -1 EX 4l Conigueations Tl Ming Transt SIop 0id-Sck)

TOOLE
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7.9.12.1 Accessible Motor Vehicle Parking

|

TOOLE

DESIGN
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7.10. Transitions between Facilities

AT

In general, it is preferable
for a transition from a
separated bike lane to a
standard bicycle lane or
shared lane to occur on the
far side of the intersection.

&
TOOLE P e
S b i

DESIGN
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7.11. Raised Bike Lanes

Tabla 7:5:Raised Biko Lana Wiatns

Fe dod |  Practical
Upper Limit (1 | Mascimum ()"
Intermediate level or

sidewalk level raised 5 85 & 0
bike tan

Raised Bike Lane Widths

Practical rscommended
Minimum (1) | Lower Limit (ft)

Bike Lane Contoxt

Intermediate-Level Bike Lane Sidewalk-Level Bike Lane

Stk Lovel Bk Lane
- v mazaes| .
—— |_BIKE LANE

Figurs 1.3 btarmadiats-Lovol and Sidowaih-Loval Rolsod ke Lanes.

TOOLE

DESIGN

Figure 7-40: Raised Biks Lana Teaneitions 3t Intorsactions
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Chapter 8 — Bicycle Boulevard Planning and
Design

8.1 Introduction

8.2 Bicycle Boulevard Principles

8.3 Bicycle Boulevard Minimum Design Elements

8.4 Traffic Calming Strategies (Speed Management)
8.5 Traffic Diversion Strategies (Volume Management)
8.6 Traffic Control for Minor Street Crossings

8.7 Traffic Control for Major Street Crossings

1/24/2025

N

Bicycle Boulevards are not just signed
bike routes.

Principles that set them apart from local
streets include:

= 8.2.1. Manage motorized through traffic
volumes and speeds

= 8.2.2. Prioritize right-of-way at local street
crossings

= 8.2.3. Provide safe and convenient crossings
at major streets

TOOLE

DESIGN

Section 8.2 — Bicycle Boulevard Principles

Minimize Motorized Through Traffic Volumes and
Speed Differential

Hourly Traffic | Daily Traffic
Volume Volume Enced
Preferred 50 vehicles/hr 1,000 ADT 15 mph
Acceptable | 75 vehicles/hr | 2,000 ADT 20 mph
Maximum 100 vehicles/hr 3,000 ADT 25 mph
Major Street Crossings
(opportunities per hour)
Preferred 120
Minimum 60

75

8.4. Traffic Calming Strategies

(speed management)

Figure 8-5: Example of a Chicane Treatment on a Two-Way
Street Created by a Median and Curb Extensions

TOOLE

DESIGN

Figure 8-6: Example of a Chicane Treatment Created by
Alternating Parking from One Side of the Street to the Other

76



8.5. Traffic Calming Strategies

(volume management)

Q0

Figora B:1%; Exsrmglo of

TOOLE

DESIGN
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Chapter 9 — Shared Lanes and Bicycle Lanes

9.1 Introduction
Stops

= 9.8 Advisory Bicycle Lanes
(Experimental)

9.2 Design User Profile Considerations

9.3 Shared Lanes and Shared
Roadways

9.4 Bicycle Lane Considerations

. Way Streets
9.5 Buffered Bicycle Lanes 9.11 Counterflow Bicycle Lanes
9.12 Bicycle Lanes at Intersections,
Driveways, and Alleys

9.6 Bicycle Lane Considerations
Adjacent To Parking and Loading

9.7 Bicycle Lane Considerations at Bus

9.9 Bicycle Lanes on One-Way Streets
9.10 Bicycle Lanes on One Side of Two-

8.7. Traffic Controls for Major Street
Crossings

’; n:u-\ m;
=

@ RRF N by psh buton -
© RS st e

b @
@ ek sy
@ s :
@ vy s bk e
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9.3.2. Limited Effectiveness of Wide Outside Lanes

Figure 9-1: Shared Lane Conditions (Rurak Centext, Suburban Context, Urban Context)

Suburban Arterial

TOOLE

DESIGN

Figure 9.3: Sharod Lane Marking Laterat Piacement n Travel Lanes < 16
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9.4.1. Bicycle Lane Widths

1/24/2025

Table 1 Doy St By Lane Wikis

9.5. Buffered Bicycle Lanes

9.8. Advisory Bicycle Lanes (Experimental)

Advisary bicycle lanes are continuously-dotted bicycle
lanes which permit motorists to temporarily enter the
bicycle lane, allowing opposing motor vehicle traffic
sufficient space to pass (see Figures 9-15 and 9-14).
They are an experimental design treatment for streets

o Lo with lower traffic speeds and volumes where it is not
Aacantto g o e T g “z = s feasible to provide standard-width travel lanes and
e = R : IR ’ ‘ ' bicycle lanes. They are designed to improve bicyclist
Bmon tich o . PR . ' comfort while also providing a traffic calming benefit.
and tA lanest o S
S A = F i & This is the same procedure for motorists operating
. ' on yield streets where motorists must move to the
M- : : ’ : . ' right side of the road, into unoccupied parking spaces
e p——— - = .
pasagox deby e o C o u or dlirvewaysl. ta permit oncoming traffic to pass (see e T A e
L Section 8.4.1). in Alexandrio, VA
i “ “
; vt - o ) ) ' ’ - ’
e s e siarwiabls b o PR Groundbreaking to include experimental treatments to guide practitioners on emerging concepts
e g e detaranes mers Hecuert spacig
2 “Viider bufers recommended for higher speed and'or higher
voiume raadnays
TOOLE Figur 9:Bftr osin Opion TOOLE
DESIGN DESIGN
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9.6.4. Bicycle Lanes Adjacent to Parallel
Parking and Loading

9.12.3. Right Turn Lane Considerations

XN IR R i §
| I |
?§ H

wieth varies T‘::h TR : =§ iE

’ P S bl TSR n i
el lne “tike lne buller  parking
ol
“ake lane may be & memmum of § 1 located adcent 10 o buller
TOOLE . . TOOLE
SO —

DESIGN DESIGN

82 84




Chapter 10 — Traffic Signals and Pedestrian
id Beacons

10.1 Introduction

10.2 Design Guidance for Traffic Signal Control

10.3 Traffic Signal Phasing for Managing or Reducing Conflicts
10.4 Traffic Signal Timing for Bicyclists

10.5 Bicycle Signal Design Consideration

10.6 Detection for Bicycles

10.7 Design Guidance for Pedestrian Hybrid Beacons

10.8 Toucan Crossings with Traffic Signals

85
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10.3.5. Signal Phasing Schemes
for Reducing Conflicts

Tabla 101 Torsing Traffc Thi ter

Left Turn Crossing Left Turn Crossing
One Vehicie Lanes Two Vehicle Lanes

2 50

bttt

z 150" * 2150"

w

=

8la
<

ANY

— bicyclist path of travel

Two-Way Bike Lane  One-Way Bike Lane
w
@
8

ft 1‘1.,"“ =

2100 ‘l’ l‘: 2100 ; l:iJ ————)  vehicle path of travel
potential confiict
TOOLE
DESIGN Figure 10-3: Left-Hook and Right-Hook Graphic
87

10.2.4. Traffic Signal Indication Options for
Bicyclists

Bike signal head warrant:

= Leading or protected phasing

= Contra-flow movements

= Signal heads beyond cone of vision
Bike signal head application:

= Can only be used without conflicting
vehicle turns

TOOLE

DESIGN
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10.6. Detection for Bicycles
10.6.1.1 Pushbuttons for Bicyclists

passive detection with bicycle and L
on separate poles (preferred)

supplemental pushbution

= postwith pedestian pushtutton
*  poStwith bicycke pushbution
®  postwih pedestian and
‘icycie pushbution Figure 10-13: Example of Curbside Bicycle Pushbutton
Figure 10-12: Pushbutton Lecations.

DESIGN
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10.4.1. Green Time, Change
Interval and Clearance Intervals
for Bicyclists

Tabla 10-2: Bicycla Minimum Graen Time Equation

Bicycle Minimum Green Time Equation

Vehicle
Minimum Green

- VS -

Bi_cycle 8, | = |bicycle minimum green time (s)
Minimum Green

. | attained bieycle erossing speed
* | (assumed 8 mph}

t | = | perception reaction time (generally 1.5)

a | = | bicydle acceleration (assumed 2.5 fUs’)

. | distance from stop bar to midde of the:
= | intersection (f)

L | = | typical length of a bieycle (6 )

TOOLE

DESIGN

11.3. Exit and Entrance
Ramps

AR

= On-road and off-road options

= Bike ramp to access to sidewalk

= Sidewalk becomes shared use path

= Perpendicular crossings

TOOLE

DESIGN
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Chapter 11: Bicycle Facility Design at Interchanges,
Alternative Intersections, and Roundabouts

11.1  Introduction
11.2 Basic Design Principles
11.3 Exit and Entrance Ramps

11.4 Multiple-Threat Conditions

11.5 Motorist Left Turns

11.6 Designs that Place Bicyclists in Constrained Areas

11.7 Conflicts between Bicyclists and Pedestrians in Shares Spaces
11.8 Channelized Right-Turn Lanes

11.9 Alternative Intersection Design Considerations

11.10 Roundabouts

91

11.3.3. Merging and Weaving Areas

auxiliary lane
drop at ramp

bicycle ramp (opti
/ue Section 5.10.7

/;:v:mmlt(n;:liunali/

marked sidepath
crosswalk (typ) bicycle crossing

Figure 11-9: Bike Lane Positioned in High-Exposure Weaving Area

TOOLE

DESIGN
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11.7. Conflicts between Bicyclists and
Pedestrlans in Shared Space

=E=IR AN =R=

2R R 2R
“Shy efectve shy
ace  wilth _spacs

fu
“ft

travellanes concrete  shared  concrele travellanes
barier  wsepath  bamer

Figure 11-11; Constrained Median Shared Use Path (10 ft wide) with Concrote Barrier Buffers.

ravel lanes. sveet  shareduse

DESIGN

buer patn
1-0 o LE Fiqure 11-12: Side Path between Travel Lanes and Bridge Piers with Preferred Buffers

11.10. Roundabouts

TOOLE

DESIGN
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11.8. Channelized nght-Turn Lanes

AREREEEE

10° shared use
path thru island

R=150"to 275"
R=2' (typ)
Figure 11-13: Channelized Right-Turn Lans Approach Angles 10" shared use path

Figure 11-14: Channelized Right-Turn Refuge Island

TOOLE

DESIGN
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Chapter 12 — Rural Area Bikeways
and Roadways

Introduction

Safety Context of Rural Roads

Design User Profiles

Rural Bikeway Treatments

Pavement Surface Quality on Rural Roadways

Shared Use Paths and Sidepaths

Design Considerations for Bridges, Viaducts, and Tunnels in Rural Areas
Bicycle Travel Along Interstates, Freeways, and Limited-Access Highways
Roundabouts
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12.4.3.2 Widths of Paved Shoulders

|

Table 12-1: Paved Shoulder Widths for Bicycling (see Chapter 12 References: FHWA, 2016b)

Paved Shoulder Widths Exclusive of Rumble Strips’ for Bicycling

Design Year Average Daily Traffic

— Recommended Range pidioni
« - !
(ADT) and Posted Speed (MPH) | W tBlR, L LIS
Thresholds LowerLimit* | Upper Limit
<2,000; all speeds 2n an s 1o
2,000 - 6,000; all speeds. 2n an 6t 0
6,000 - 10,000: all speeds af &M an 1of
> 10,000; < 35 mph 5ft 6 8w 2
> 10,000; > 40 mph* st &n 1on 2z

Notes
"Sea Secton 125 1 for rumble stip design considerations.
iers, walls, or ofher verti

T—— offset

minmum of 2t from shy distance 1o
{see Secton 2532

“Where >10 percent of traffic consists of tnscks

“Shared use paths are preferred.

TOOLE
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Figure 12-3: Shoulder Widening on Uphill Section of Readway
to Accommodate Bicycling

12.4.4. Advisory Shoulders (Experimental)

|

Im‘un!“.
:

TOOLE
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Section 12.3 - Design User Profiles
TS

|
Figue -2 Prebeesd Puved Skt Wit o Butl
Réadwirn o Accommodate ighy Confident o Saerewhit

Design User: i
Between Towns & Villages
= Highly Confident
In Towns & Villages
= Interested but Concerned

3

SPEED

TOOLE

DESIGN Figure 12-6: Bypass Lane with Paved Shoulder

12.5.1. Rumble Strip Placement

and Design
ST T Ty

ideal constrained

¢ ] |
6-12 ftrec. s4ft

Aftmin”

“

roadway shoulder roadway shoulder LangniAl

* 6 ftminimum if adjacent curb, guardsail, ‘Wideh (B)
vertical element, or obstacle

Figure 12-8: Rumble Strip Placement Options

=
OB (€) | pogiom f 8 i 300 parem
Spocing (D) | Dicnension betwsen rumbia siip patirns

Cleot POt (€} | 1 cuside edge of paved shouider

Distance measured paralll to roadway. between arougs of
GIpIG) | qumike sing patems

TOOLE

DESIGN Figure 12-9: Rumble Strip Minimum Gap lllustration

“Hote: Figuze ot 1o scse
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‘Chapter 13 — Structures

13.1 Introduction

13.2 General Design Principles for Structures
13.3 Design Details for Bridges

13.4 Design Details for Underpasses

13.5 Options for Retrofitting Existing Structures
13.6 Connections to Nearby Facilities

101

13.2. General Design Principles for

Structures

Figure 13-1: Bikeway along the Interstate 90 Bridge over Lake Washington, Wi

wavellane  shareduse path

Figate 13-5: Horizontal i

TOOLE

DESIGN

Chapter 14 — Wayfinding Systems for
Bicyclists

14.1 Introduction 14.8 Supplemental Wayfinding Elements
14.2 Core Wayfinding Approaches 14.9 Wayfinding Sign Design: Style and

Brandi
14.3 When to Use Bicycle Wayfinding g
Signs 14.10 Wayfinding Sign Placement and
Installation

14.4  Design User Profile 14.11 Wayfinding for Bicycle Detours and
14.5 Bicycle Wayfinding Approaches Work Zones

14.6 Bicycle Wayfinding Sign
Assemblies

14.7 Supplemental Information

103
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14.6. Bicycle Wayfinding Sign Assemblies

Table 14-1: Mileage Rounding Guidelines

Route dunction dunction Advance Combination
Confirmation sign sign Tum Sign
Sign Assembly Assembly Sign Assembly
(Option 1) (Option2)  Assembly  (Advance Tum
s
dunction
Figure 14-4: Examples of Confirmation, Decision, and Turn Sign Assemblies
1_ LE Figure 1£-7: Example of Community Waylinding
DESIGN
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Chapter 16 — Bicycle Parking, Bike Share
End of Trip Facilities

Chapter 15 — Maintenance and Operations Siting, and
15.1 Introduction 161 Introduction @%
16.2  Planning for Bicycle Parking PARKING
16.3  Short-Term Parking P a—

15.3 Designing for Ease of Maintenance 16.4  Long-Term Parking —

a . egs H Fogore 16-1: irections! Signege
15.4 Maintenance Activities 16.5 Rack Design s

16.6  Short-Term and Long-Term Bicycle Parking Site Design
15.5 Temporary Traffic Control for Bicyclists (Maintenance of Traffic) 16.7  Bike Parking at Special Events

16.8 Bike Share Parking
16.9 Locker Rooms, Showers, and Repair Stations (End-of-Trip Facilities)

15.2 Maintenance Policy and Programs

105 107

. . 16.3. Short-Term Parking
15.2. Maintenance Policy and Programs 16.3.4. Example Designs with Unique Considerations

W

Quantity Requirements

Table 16-1: Sample Short-Term Bicycle Par|
S 1 ble 14-1: Sampla Short-Term Bicyele P
—— —

Shont-Term Pt
o @
G-
. =
-

recidantial

0.05 spaces pet bedroom 0.10 speces per bedroom

™ Ona 5pace per 8,000 square fiof
|. ‘ i 2 ot focr ar foor ares

Spaces for 5 percent of masimum

1.5 spaces per 20 students

floor | Gna space per 2,000 A of floor
ares

r | Ona space per 5,000 of fisor
aivn

T Gre space per 20,000 7 of fowe
1 sve

TOOLE - TOOLE i kel RS R e T g
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Thank you!
Questions?

Jeremy Chrzan, PE, PTOE
Multimodal Design Practice Lead
jchrzan@tooledesign.com
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