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Name- The name or label of the facility.

Facility Tytpe_- the type of bikeway or trail, such as protected bike lane, unprotected bike lane,
multi-use trail (Greenway or Sidepath), Park trail.

Width- measures the total width of the facility in feet, edge to edge

Miles- measures the total length of the facility in milesNumber of bike lanes- indicates how
many dedicated bike lanes are present at the facilities location. The question of is it one-way,
two-way, greenway/side path,

Buffer exists- indicates whether a buffer zone exists at the facility location
Buffer width- indicates the horizontal span or widest point measured in feet.

Barrier material- specifies whether physical barrier exists which can be plastic bollards, planter,
concrete, grass, other.

GtLound material type- specifies the type of ground surface such a concrete, asphalt, pavement,
other.

Beltline- Whether the facility is situated on the Atlanta Beltline corridor.
City name- the city where facility is located.
County name- the name of the county where the facility is located
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Toole Design in the
Atlanta Region

Byron Rushing

Senior Planner

July 29, 2025
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Atlanta Vision Zero

visionZER®

Atlanta’s commitment fo ending all traffic deaths

N

The City of Atlanta's Vision Zero

Action Plan contains actions and

strategies to eliminate fatal and
serious injuries on our City's streets.

Together we can reach
Vision Zero by 2040
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Dunwoody iminied

ROAD SAFETY

Road Safety Action Plan Actasron

The Road Safety Action Plan improves:

= Choice - transportation system that supports
increased mobility for all users, increased P———
connectivity, and increased health enrichment
options.

= Connectivity — integrated network of transportation, a
safety program that will enhance the existing system,
and prioritizing multi-modal transportation options.

= Community — views and needs of the Dunwoody
community and supporting opportunities for increased
recreational opportunities and increased active living
opportunities.
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Decatur Safe Streets

N

* Reducing and eliminating fatal and
serious injury crashes on all
roadways within the City.

» Supporting the City’s mobility strategy:
“Safer and more affordable ways for
getting around— for more people, more
of the time.”

Producing a Safe Streets and Roads for
All (SS4A) Comprehensive Safety Action
Plan.
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Buford Highway
Safety Action Plan

@ © BUFORD HIGHWAY
@ SAFETY ACTION PLAN

Vision: Build a safer, more livable Buford
Highway through interventions that
prioritize the safety and comfort of
vulnerable road users.

Goals:

= Safer Buford Highway

= More Livable Buford Highway
= Collaborative Safety Actions
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‘and currently not usable for pedestrians

2024 AASHTO
Bike Guide 5th

Edition & NACTO
Bike.G_uide

July 29, 2025

Jeremy Chrzan, PE, PTOE, LEED AP

Owner | Multimodal Design Practice Lead
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A Historical Perspective on the AASHTO Guide and the
Impact of the Vehicular Cycling Movement

S
Bill Schultheiss, Rebecca Sanders, and Jennifer Toole

DESIGN

1967 — 1972 Davis California

Sycamore Street

S
3rd Street Bike Lane
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1974 AASHTO Bike Guide
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Intersections Davis, California 1967

1974 AASHTO Bike Guide
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1975 Effective Cycling

N

“Cyclists fare best when they
act and are treated as drivers
of vehicles”
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N[ 1| Forester

e Effective Cycling

1981 AASHTO Bike Guide

GUIDE FOR. -
DEVELOPMENT OF
NEW BICYCLE
FACILITIES
1981
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Protected Bike Lanes &
Intersections

Davis, California 1967




“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”
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AASHTO Executive Director Jim Tymon

7/29/2025

Who should the default design user be?

Interested but Concerned Bicyclist

AASHTO 2024

Experienced & Confident Bicyclist

TOOLE AASHTO 1981 - 2012
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2012 Guide compared to 2024 Guide

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
11. and

LN HEE RN

©

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

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

Chapter 1

1.1 Design Imperative for Bicycle Facilities
1.2  Purpose
1.3  Design Flexibility

— Introduction

N

1.4  Use of Values in the Guide

1.5 Scope

1.6  Relationship to other Design Guides and Manuals
1.7 Structure of this Guide

1.8  Definitions
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- Safety
Figure 1-1: Design Range
R _— = i Section 1.4 — Use of Values in the Guide
s H ; 2 /./r" : E
; = ' : < i ——— 1.4.1. Minimum Range
£ / ; - : comtont g The use of values within
& o ' : : 4 the minimum range
z ; ! : ’ % s should be minimized
i ' : ' R ¢ 0 because they are likely to
ot o f :—:/i : diminish mobility, safety,
L NOPILL L i S A and comfort
Practical Practical De——————0
Minimum Maximum Canstruction
44— Design Rangg —— Cost ZA
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Section 1.4 — Use of Values in the Guide

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.

n 1.4 — Use of Values in the Guide

Section 1
Y

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.

TOOLE
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Section 1.6 - Relationship to Other Manuals

7/29/2025

B

’ Uniform Traffic K
Control Devices A Policy on
for Streets and Highways Geometric Design of
11th Edition Highways and Streets
Py
£ —

Accessibility Guidelines for
Pedestrian Facilities in the o P 1
Public Right-of-Way (PROWAG) L December 2023
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Section 1.6 - Relationship to Other Manuals

ACHIEVING MULTIMODAL NETWORKS

SEPARATED BIKE LANE FOR ACCOMMODATING

A GUIDE
PLANNING AND DESIGN GUIDE ' PEDESTRIANS WITH VISION DISABILITIES

LN

FHWA Sep?rated Bike FHWA Achieving gf;WAdASctces?ible . .
Lane Planning and Multimodal Networks Seazzmberfz;ﬁ Design Guide
Design Guide P January 2025
August 2016 y
May 2015
DESIGN

NACTO Urban Bikeway

1.6.1. Manual on Uniform Traffic Control
Devices for Streets and Highways (MUTCD)

Manual on
Uniform Traffic
Control Devices
for Streets and Highways

2024 Bike Guide conforms to MUTCD 11t Edition [ NEGEl S R

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

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

AASHTO expands upon the application of TCDs

.IIOOLE ‘ Decembp‘r 20’23

DESIGN

Experimental Treatments oo
in AASHTO Bike Guide E s

Tt oo s o i sorn
Regulatory Detection Green-Backed e e
Sign Confirmation Lights Shared Lane Markings

9.8. Advisory Bicycle Lanes (Experimental)

Secton BATL

TURNING

VEHICLES

1 nd;)

EXPERIMENTAL
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Section 1.8 - Definitions

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
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2.2.1. Relationship between Perceived
Comfort and Substantive Safety

7/29/2025

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

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, — - 1

2015) i\ : i
== 'ﬁl_' gty
RS “‘i pliY
Lane | ¥4 jegl Sidewalk 73
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Comfort Increases with Separation 2.2.2. Safety in Numbers

N

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

increases. .
Shared Lane Separated Bike Lane
:_‘ 1 1 ; 2010: <100 cyclists /day 2017 2500 cycllsls /day
i Example 2

= st 2 GlEE o Sl ST = IS 15t Street, NW

m m a‘ W UJ Washington DC
Shlred Use Side Separated Bike Buffered Bike Lane Shoulder 7 Shared
Path Lane Bike Lane Lane

SEPARATION FROM TRAFFIC -
TOOLE TOOLE -

DESIGN DESIGN

2.3. Bicyc"St DeSign User Profiles Section 2.4 — Safety and Performance
g Characteristics by Age

Stress
Tolerance A

N

Typical Adult Upright Bicyclist Performance Characteristics

Recommended Default Design Value

Speed, paved level terrain | 8.0-15.0 mph 15 mph design speed
8.0 mph (intersection crossing speed)
11 mph (intersection approach speed)”

Comfort Typology of Bicyclists Speed, downhill* For every 1% increase in | —
ypology: icy: . downhill grade, speed is
T nterested | Somewhat | Highly | 6-11 MPH }— 10 -15 MPH % 10 - 25+ MPH { increased by 0.53 mph.
‘ Nan-Bieyoliat but Concerned Confident Confident 3
n - - peed, uphill For every 1% increase | —
Uncomfortable bicycling in | Often not comfortable Generally prefer more. Comfortable riding with Children: 6.5 -11.5 mph in uphill grade, speed is

reduced by 0.90 mph.

condition,haveno | with bike lanes; may bike | separated facilties, but  waffic; wil use foads
intesest in bicycling, or are i if bike iding without bike fanes. Adults:

phy: y I ? Prefer " or on paved Perception reaction time 10-258 1.6 &* (expected stop)
bicycle. ;Iéysct;:?; D shoulders if need be. = Median Speed: 9.7 mph 25 5* (unexpected stop)*
fes or qui ; = :
e = Design Speed: 15 mph Acoelesation rate® 2.0-50 fus? 25 fis?
residential roads. May not K ) I - =
bike at all if bicycle Reaction Time: :::iﬁ‘;?g:ymmwtg.mw 01-08 0.32
i o et = 1.5 seconds (expected stop)
Coefficient of friction for 018 0.16
= = 2.5 seconds (unexpected stop) braking, wel level pavement
:f ::(;:';L;(i.m 4-7% Deceleration rate (dry level | 8.0-10.0 ft's’ 10.0 fus*
TOOLE TOOLE pavementy’
DESIGN Figure 2-2: Comfort Typology of Bicyclists (See Chapter 2 References: Dill and McNeill, 2016) DESIGN Decalaration rate for wet 2.0-5.0 fis? 5.0 fi/s?

conditions




Adult Typical Bicycle Adult Single Recumbent Bicyche
2.5. Types of Bikes e ‘
N g‘s?é&) mar
Typical Design Vehicle: Adult bike + Trailer M} .I.[W i

ki L ‘Adult Box Bicycle
10’ Length for Refuge Gt (#-j > L
10’-15’ Turn Radius — 5’ Minimum % i o — f‘

Recommendations will accommodate

scooters and most other micromobility @%

Eleciric-Assist Delivery Tricycle

DESIGN

ek | 5T 2 WA @M
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2.5.3 Bicyclist Spaces

Table 2-5: Bicyclist Lateral Shy Distance to Physical Elements

Shy Distance (in.)
Physical Element

Practical Minimum Recommended Range

Intermittent Elements (such as
tree, flex post, pole)* ¢ 24-36
Traffic Signs and Supportive Posts
on Curbed Roadways 12 24-36
Traffic Signs and Supportive Posts
adjacent o Shared Use Paths 24 3648
Continuous Elements (such as
fence, railing, planter) 12 24-36
Vertical Curbs 6 12-24
Mountable or Sloping Curbs 0 812

Figure 2-5: Typical Adult Bicyelist Operating Space

* To reduce crash risks, eliminating the shy distance is not preferable as any additional shy
distance will be beneficial,
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2.7 Guiding Principles for
Bicyclist Safety

Reduced injury risk for SBL compared
to 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)

Chapter 3: Bicycle Planning

Introduction

Bicycle Planning Principles

Primary Considerations for Bicycle Planning
Planning For Desired Outcomes

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

Public Input
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Bicycle Planning Principles

3.2.1. Safety — reduce frequency and severity of crashes by
separating bicyclists from higher speed and volumes of motorists

3.2.2. Comfort — do not deter use due to safety concerns

bike boulevard
1

3.2.3. Connectivity — direct, complete
and continuous

|

[

3.2.4. Legibility — easy to recognize
and intuitive to use

Improved Bicycle Connectivity
within poorly connected road network  within well connected road network

Improved Bicycle Connectivity

TOOLE

DESIGN Figure 3-1: Examples of Contrasting Connactivity

Chapter 4 - Guidance for Choosing a
‘Bikeway Type

4.1 Introduction
4.2 Project Performance Goals and Objectives

4.3 Selecting the Preferred Bikeway Type

4.4 Strategies to Achieve the Preferred (or Next Best) Design

4.5 Evaluating Design Alternatives and Trade-offs to Select a Bikeway

3.9.2. Quality of Service and Bicycle Level of
Service Tools

Table 3-&:Lovels of Traffic Strass™

' n
3.9.2.2 Level of Traffic Stress ke ol ol i e ot o

. inchuie

ks, cychsts are exther physwcally separated from raffc, o are in an
hanone

lane por drochon, o ars on 1 shared raad whore they moract wih only

s
objective and quantitative method of classifying

road segments and bikeway networks based on

e they
harve ample operaling space outssde fhe zone info which car doors are
opened.Intersacbons ars easy lo approach and cross.

how comfortable bicyclists Pressnting o tafisiress and thersfore sutable to most st
Chidren (i ks, cycirss are efher physicaly Separated from trafic.
s

stream wih adequate ciearance rom a parking lane, or are 003
shared y with vehcles

sz s

Wehere 3 b

wehicles cross the bike lane and Io keep speeds in the nght-fum lane.
comparable lo bicychng speeds. Crossgs are nol dficu for most
adults

Moxe traffc stress than LTS 2. yet markedly fess than the stress of
integrating with mutiane trffc, and therefore weicame to many

LTS3 | an ek tokeway et to modocate-speed vaflc o shared lanes

streets that are not mulflane and have moderatsly low speed.
Crossing may be langer or across higher.speed roads than allowed by

LTS 2. but st considered acceptably safe o most adul bicyclsts.
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Alevel of stress beyond LTS 3. Bicyclist max with motor vehicke traffic.
LTS48 | Genarally unconoriabla for most aduts

Section 4.3.1 — Streets in Urban, Suburban and Rural
Town Contexts

N

Identifies the preferred bikeway
type assuming:

Separated Bike Lane

or Shared Use Path

x
[=]
¥
i
Design User = Interested but YW
Concerned bicyclist G P eutterpen
L
. . =
Analysis = Level of Traffic Stress g« Shared Lane
g 1k Boulevard
15 20 25
TOOLE SPEED  MILES PER HOUR

DESIGN




Section 4.3.2 — Rural Roadways

N

Identifies the preferred shoulder
width assuming:

Design User = Confident bicyclist

Analysis = Bicycle LOS

TOOLE
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Figure 4-2: Preferred Paved Shoulder Widths for Rural
Roadways to Accommodate Highly Confident or Somewhat
Confident Bicyclists
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4.4.2. Example Strategies for
Constrained Rights-of-Way

4.4.2.1 Traffic Analysis Approach

4.4.2.2 Narrowing Travel Lanes

4.4.2.3 Removing Travel Lanes

4.4.2 4 Reorganizing Street Space

4.4.2.5 Making Changes to On-Street Parking
4.4.2.6 Reducing Bikeway Widths

4.4.2.7 Reducing Motor Vehicle Traffic Volumes and
Speeds

4.5.2. Example of Trade-off Considerations Between
Common Bikeway Types

TOOLE
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Comventionsl Be Lane

BiDirectons! Sepurated
BieLane

UnDeections) Sepased
BeLane

Section 4.3.3 — Conditions Where Increasing Separation
from Motor Vehicles is Appropriate

A

Frequent Driveways Steep Hills

Freight Loading

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

Alternative Route bike boulevard
If no other design improvements are feasible, it is e e — p—
necessary to consider alternative parallel routes. o
‘school
Research indicates that for an alternative low- -
stress route to be viable, the increase in trip —i =
length should be less than 30 percent. - —
]
Broach, J., Dil, J., and J., Gliebe. Where Do Cyclists Ride? A Route %ho
Choice Model Developed with Revealed Preference GPS Data T me
L
1
|
_slira ‘
I L
BN Preferred Bikeway s Next Best Bikeway
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Chapter 5 — Elements of Design

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
5.7 Characteristics of Intersections

5.8 Intersection Design Objectives

5.9 Evaluating Bicycle and Pedestrian Roadway
Crossings

5.10 Geometric Design Treatments to Improve
Intersection Safety

5.11 Warning and Regulatory Traffic Control Devices

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

[
o
. . < Yield/
Section 5.4 — Understanding & sop
Assignment of Right of Way E Zone
S =
All street users need opportunity for o
Mutual Identification because: < o
) - ) = 0 Decision
= Motorists & bicyclists must yield to 2o Zone
pedestrians in crosswalks 3] 2
= Pedestrians cannot suddenly leave the curb 5 : -------------------
if vehicles too close to stop 3 e
Cuwu e
= Motorists must exercise due care to avoid 29 Recognition
colliding with bicyclists/peds < E Zone
(]

7/29/2025

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

TOOLE
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Tabta -2 . Grades for

‘Stopping Sight Distance (1) Based on Speed and Grade for &
2.5-8econd P

d Perception-Reaction Time

Gaade (Positive Indicaies ascending)

-10%| 4% | -o% 4% | 2% | 0 | 2% | 4% | oew

5.5.2. Stopping Sight Distance

Tables provided for:

= Unexpected Conflict, 2.5 second PRT
= Expected Conflict, 1.5 second PRT

TOOLE
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o [on | [an [0 |25 (28 |2 om0

ight Distance (Tt) Based on Speed and Grade
1.

5-Second Perception-Reaction Time

10 50 46 “ “ ar 30 35 |
1 s | 9|0 |w| 0| m|w
12 L) a1 s 5 @ m’v. 45 ]
s wo | s | o | m ||| e | m| @
w0 220 [ |1 [0 [ [oor [0 [os [ w0 [ w5 [ 0
2 |20 |an | w0 | v |ve |1 | e | m | we | oo

s |am | | |z w0 s | | |0

% | | |1 |7 | @ |24 |70 |

Note Gatcutons ar assumed under wel e

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

AT TNy

§ Yield/
a
2] Stop
£ Zone
=
<18 <10 mphe 201 ; R ' l
1 i w0 [ Decision
18n 10 mph a0n 8o
o8 Zone
250 15mph son Ow
1 - B coll| BT
aon 20mph 60t g s
>30ft 25mph 70ft n.% Recognition
a
B ——— <g| e
Wy et Ll
.
TOOLE
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5.5.4.1.1 Case S — Right-Turning Motorist Across

Separated Bike Lane or Side Path (NACTO)

-
L =
(o RO = et 8| view E
. et Rpesd Vikiy Toom
T Mo v 2 Stop -
; Zone
towamarsiamt | gy [ gsm | OWemssen | gon | gsgm e
1 1 | rsen. A
Mo st cecommercall o Decision
eftecien o eaiming ft sm | Smph "‘: 5200 | 458&m o 2 Zone
Porvsertriimined 22
e v
) I
e reats. smop. o i % 52
BRI | | wn | 2 28 e owe 88 )
R Gl [RC i 5= | Recognition
=8 Zone
Mcthirtemtt | s | 2em | 2B | S| sson | e »
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5.5.4.1.3 Case U1 — Through Motorist Crossing of
a Separated Bike Lane or Shared Use Path

BRRRRRNN 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

Casm Ut
sghi Mangos

Figure 51 intorsectian Sight Destance: Case Ut
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7.9.5 Case U1 - Multistep Variant

AT TSNy

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

v Cesa Ut AASHTO Green Book Case B
ssnimanges sight triangles

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

7/29/2025
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Figure 5-5: Sight Triangl Mid-Block Path Crossing of an b~ sightdEiance ) song path

Assuampbons: Bcycle macin e = 1.5 second's
Wit of path = 10410 11
Wit of road lano = 11 112 1211
Lomain o acyce = 6 1
Longih o motorvotick = 181
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5.5.4.3 Sight Distance at Horizontal Curves
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5.8. Intersection Design Objectives N ﬂ
N

5.8.1. Minimize Exposure to Conflicts @ Coers 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 Bike Lunes or Shared Uss
Paths through Roundabats

) L‘—mﬂﬂlhhmm
TOOLE ool
DESIGN

Figure 10 Mot

5.9.2. Evaluations of Uncontrolled Roadway
Approaches to Bicycle Crossings

Motorist Yielding Behavior at Uncontrolled Approaches to Crossings

5.9.2.1 Factors That Impact s
Motorist Yielding Rates

5.9.2.2.1 Recommended
Crossing Opportunities

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

B —
5 i TR T T
Major Street Crossings g gme  mew v ene
(opportunities per hour)

% YIELD RATE

Recommended 2120 ;wwmmwmwmm
IR WILZ W15)
Practical Minimum | 60 to <120 Legens *Onekane in each areson
T i T lanes
Kb * Al twe lanes i each déection
| ———
TOOLE .
L s arvrum vane
DESIGN 1
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Section 5.10 — Geometric Design Treatments to Improve
5.9.2.3 Apply Countermeasures to Improve Yielding Intersection Safety
TS Tabla 5115 Uncontroled Crosing valation S
VehicleADT | VehicleADT | VehicleADT | Vehicte ADT Islands; Hardened Centerlines
Roadway Type <5,000 9,000-12,000 | 12,000 - 15,000 15,000
Tier 2: RRFB & Geometric e it i 5.10.2 Curb Extensions
Improvements = U R U R R VR 5.10.3 Curb Radius
PSR I I v R IO 5% [ 5.10.4 Mountable Truck Aprons
Tier 3: PHB, Signal, or = . .
Grade Separation pileneawhh | g |0 (NG | 1 |2 5.10.5 Raised Crossings
Slavmmiiodt | 4 | 1 (2 2 |2 5.10.6 Multiple Threat Crossing Treatments
racaemt 1 [ IEH ¢+ R 5.10.7 Bike Ramps
s Lanes without | | |, . o |l 5.10.8 Directional Indicators
Raised Median
= Figure 5-18: Mountable Truck Apron
TOOLE e smns TOOLE
DESIGN 5 s b DESIGN

Section 5.10 — Geometric Design Treatments to Improve
5.10.4 Mountable Truck Aprons Intersection Safety

R

AT TNy

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 5-20: Raisad Side Street Crassing

TOOLE

DESIGN




Section 5.10 — Geometric Design
Treatments to Improve Intersection
Safety

A T T NN s

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

7/29/2025

Section 5.10 — Geometric Design Treatments to Improve

Intersection Safety (NACTO)
MO

|

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

Bicyche ramp 51 LS m)wide 150 DWS o0 rarme)”

5.10.6 Multiple Threat Crossing Treatments
5.10.7 Bike Ramps

5.10.8 Directional Indicators

TOOLE

DESIGN

5.10.8 Directional Indicators

|

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.

TOOLE

DESIGN

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

5.11.5. Turning Vehicles Yield to

Pedestrians/Bicyclists Signs :

T TNy g
The use of the sign should be limited to the P e
following: VEHICLES VEHICLES

. . . MUST MUST

= Crossings where turning motor vehicle STOP FOR VIELD TO
volumes exceed 50 vehicles/hour. PEDESTRIANS PEDESTRIANS
AND BICYCLES AND BICYCLES

= Locations where there is a documented

problem with motorists failing to yield. Vericies VENICLES

= Locations with inadequate sight lines and
other mitigations are not feasible. @ %o de;b

= New installations of left side bicycle lanes or

EXPERMENTAL EXPERIMENTAL
Fiure 517 Turning Wbl Vi 3 e St} Bcyetts St

two-way bikeways where counterflow bicycle
travel may be unexpected.

TOOLE

DESIGN




5.12 Pavement Markings

7/29/2025

N

5.12.7.2 Bicycle Crossings with
Parallel Pedestrian Crossings

5.12.9. Two-Stage Bicycle Turn Box

TOOLE

DESIGN RiD-A15

{typ}

‘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

Pavement Markings (MUTCD)

N

Figure 9E-10. Examples of Two-Stage Turn Box Locations at Intersections P
tt ot ogont ttt .
== Directon of trave! 11
- i = e - - [
- teedl] - = X - = b
— e WSS T e s
et z |
* E-O!ﬂ;vm;ﬂvv"h:‘ D- becyeie lano
‘hrough bieycis tane ponperlacpiy shos ot
A Batwwen the through bicycle ane & - Between the through bicycia fane.
oot ot pirien
DESIGN

Chapter 6
SUP Width (Two-way)

6.4.3. Recommended Shared Use Path Widths

Table 6-3: Recommended Shared Use Path Widths® 1o Achieve SUP LOS "C*

Shared Use Path Operating Widths and Operational Lanes*

e R?;’:_"&z::f" Practical | Recommended | Recommended  Practical
Yokt Minimum | LowerLimit | UpperLimit | Maximum

150 to 300 2
300 to 500 3 nn

500 to >600 a 5n 60 201M None

“Typical Mode Spit is 55% adult bicyclists, 20% pedestrians, 10% runners, 10% In-line skaters, and
5% child bicyclists

11’ wide provides three (3) operational lanes

TOOLE

DESIGN
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Section 6.3.1 — Width and Shy Space
Considerations

N

shy distance
(see Section 2.5.3.2)

Fence or barrier
(see Section 5.14)
slope and drop:
231 and 26 ft
22:1 and 24 ft
211 and 211t

hazard

st max f— ] width varies <5t

crossslope. Gross-siope :
251 width varies 261t -
shoulder path. shoulder
TOOLE
DESIGN

6.4.2. Shared Use Path Level of

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

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

Shared Use Shared Use Path Width (ft)
N Path Paak Hour
RS 8 |10 11 [12[14] 15|16 | 18 | 20 [ 28]
Table é-1: Shared Use Path Operating Conditions Based on Level of Service Criteria 80 slelala A =
Shared Use Path Level of Service (SUPLOS) 2
and Operating Conditions e 88 l8lna]lA A A
150 B|B|B|A A A
SunALos 200 [C|B[B|A A A
300 c|B B A
A Escallent Asignificant ability to absorb more Users across all modes is available 7773 5 I B A
500 c i) A
8. Good Amoderate ability to absorb more users across all modes is available 500 = .
C. Far Path is ¢lose 1o functional capacity with minimal ability 1o absort more 800 A
SO, 1,000 A
Slpos Path is at its functionat capacity. Additonal users wil create operstional 21,200 A
and safely problems. —
£ Very Poor Path operating beyond its functional capacity resulting in conflicts and “Assmptiona.
b people avoiding the pat 1. Mode spil is 55 percent adull bicyclists, 20 percent pedestrians, 10 percent runners,
— Path oparating beyond functional capacity resulling in signficant 2 anequl arecton| a
9 conflicts and paople aveiding the path 50 percent-50 percent directonal spit),
3 Trad volume represents e actual NUMDEN Of USEMS CoUNtEd In the field (Ine mode!
. ‘adjusts this volume based on a peak hour factor of 0.85)
'I OOLE 4 Trad has a centerine
DESIGN

6.4.4. Separation of Pedestrians
and Bicyclists

N

Sesttle A

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 o o g it
rirtiartdy b

6.6. General Design Considerations

N

6.6.1. Shy Distance, Clearances, and
Shoulders

TOOLE

DESIGN

. 2
™ n
12 Fil
6.6.4. Vertical Alignment e =
Lengih of Creat Vertical Gurv to Provide
Sha B = w0
20 74
wiath varien zsn fad mw
- kL 166

6.6.3. Horizontal Alignment

Tablo & urves at




6.7. Shared Use Path Intersections and
Transitions

N

e SowSection 9 e gt by mgmest gtance

O o iy gy ot
PR

@ g v s MITCD Tk 263

@ coson sy narrgn

TOOLE

DESIGN

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

7/29/2025

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.

O il S — N

Figure 7-1: Separated Bike Lane Zones

TOOLE

DESIGN

Section 7.2.2 — Sidewalk-Level Separated Bike Lanes

. 68"

separated bike ~ street buffer
lane

buffer




Section 7.2.2 — Street-Level Separated Bike Lanes

68"
street-level
st’:;::k 59Fil'l1ﬂed bike
lane

curb curb
(see Section 7.3.2) (see Section 7.3.2)

Section 7.3.2 — Bikeway Width:
Consider The Curb Types

A T T G TS

Shy distances and bikeway
widths are intertwined

|
curb reveal of 2-3 in. below R=05 i"'_'//\ 2-81 M, R=2in.—

6in.  05in.

sidewalk elevation is . )

recommended to: 6.5in. 6.5in.

. Providg—) vertical separation to
he adjacent sidewalk, and

«  provide a detectable edge for vertical sloping mountable
pedestrians with vision curb curb curb

disabilities

gutter width, 6 in. min; 12-24 in. i
shy diﬂanco\ rec shy distance shy distance i ;:: ;:;:
- | l j
1 OOLE ‘veniul curb |vemeal curb sloplrig curt

DESIGN and gutter

mountable curb

7/29/2025

Section 7.2.2 — Intermediate-Level Separated Bike Lanes
B i -‘\,\/‘} efl" 2

6”‘8"

e 273
sidewalk Intermediate street

level separated
buffer bike lane buffer

curb curb
(see Section 7.3.2) (see Section 7.3.2)

Section 7.3.4 — SBL Width
(One-way)
MO

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

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

Low end of width
will accommodate |

Peak Hour
- Directional S Between Sloped P P
Bicyclist Volume V?:iil:ece:rbs é\:ias:ﬂti cl:i E:vr:{ ?,‘,?QSL"QZ',:} occasional passing
without Gutter Curb to Cur‘b with Gutter
<160 9 @ Practical Minimum
width does not
150-750 85-10 8-95 7.5-9 accommodate
750 210 205 » passing. Only
e recommend for
Minimum® . ! ! limited distances.
*Peak Hour Directional Bicyclist Volume not applicable oy
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shy distancs ityp)
bt

Section 7.3.4 — SBL Width
(One-way)

UNIDIRECTIONAL PROTECTED BIKE LANE WIDTHS.

Minimum Width: Preferred Width: LOW end Of Wldth
One-Way Protected Bike Lanes One-Way Protected Bike Lanes. W| ” aCCOmmOd ate
Rideable Width B8.57H 221m 81251t 25-3.8m occaS|ona| pass' ng
Bike Lane 5ht 15m 6-9ft 1828m . ..
Practical Minimum
Buffor 2n 06m 2501t 0615em width does not

accommodate

bttt an com a5t 0915m passing. Only

recommend for
limited distances.

TOOLE o

sbie 2-5 & Section 2532

bike lane width

varies; see adjacent table

N
b

Section 7.3.4 — SBL Width (Two-way)

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

Peak Hour
Directional . Betw Sloped
Bicyclist Volume Between Adjacent to CL:Erb eainsid:\?v;k
Vertical Curbs One Vertical 4 -
without Gutter Curb sevBhirscistent
to Curb with Gutter
<150 10-12 9.5-11.5 9-11
150-350 12-16 11.5-15.5 11-15
>350 216 2155 215
Practical
Minimum* 8.5 8 76

*Peak Hour Directional Bicyclist Volume not applicable

Section 7.3.4 — SBL Width (Two-way)

NACTO SPECIFIES:

bike lane width

et At ) east 13ft

N
b

8ft min

7.7.1. Drainage and Stormwater Management

Figure 7-10: Green Stormwater Infrastructure in an Urban Street Context
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7.9. Separated Bike Lane and Side Path
Intersection Design

AT TNy

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

@ mineron o of Bo sepasied as

7.9.6. Restricting Motor : S :""""’““’"“
Vehicles o o
DESIGN

7.9.7.1 Corner
Island

AT TNy

Benefits:
» forward bicycle queuing area

* space for turning vehicles to wait [— — Sungsiom. . ifce ol Siecle

and Pedestrian Programs, New York City Department of Transportation)

* reduces crossing distances
* reduces motorist turning speeds

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

TOOLE

DESIGN

Figure 7017 Side Path et Rampa a1 Consl sned Wiersection

7.9.9. Intersection Design with Mixing Zones
NOTE: see NCHRP 1125 for selection process

|

.
LT

Reduce speeds of motor vehicles entering  |1][11111111[[]
the merge point to 20 mph or less: ”
Minimize merge area length
Locate merge point as close to the intersection
Minimize length of the storage portion of the turn lane

Provide 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 or shared lane
markings

TOOLE

Figues 7-20: Angled €rcsaing Mixing Zane with ik Lans

DESIGN

7.9.12.1 Accessible Motor Vehicle Parking

|

TOOLE

DESIGN




7.9.14. Transit Stops

-"I

7.9.14. Transit Stops

AT

7/29/2025

\
bikeramp  intermedigte-  PIAEICUD  Bin minshy 5-bydfmin width—see
ramp {typ} and  Table 73 ramp
w levlaepariad space boenthgud. T

Figura 7-24: Exampls Configuration: Floating Transit Stop (Mid-Block)

TOOLE

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




7.11. Raised Bike Lanes

Tabla 76 Raised Biko Lana Wiatns

Raised Bike Lane Widths

Intermediate level o
sidewalk level raised 5 85 8 10
bike lane

*Saparatad attachad,

TOOLE

DESIGN

Figure 7-40: Raised Bike Lane Transitions at Intersections

Intarmadiata-Lavel Bike Lane

‘Sidawalk-Level Bike Lans

s i e e
on Socton 8104
Secomendatns

it Lovel B3 Lane

e o
" BIKE LANE
imelementatin

Figure T-39:Intormediate- Lovel and Sidowsik-Lovel Raised B0 Lanes

Section 8.2 — Bicycle Boulevard Principles

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

7/29/2025

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

Minimize Motoriéed Through T{_aflfic Volumes and

peed 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

Section 8.2 — Bicycle Boulevard Principles

N

3.¢) DESIGNING FOR ALL AGES & ABILITIES

Motor Vehicle
T ko Motor Vehicle Moator Vehicle \olume
Bikeway argat Lanes Volume
Vehicle Speed pogs pa Peak Hour in
i =Y. Peak Ditection
510 mph .
Shared Space 15 kmy/h No centerline £1,000 $60
Bieyele Boulevard $20ph Slogle'lons $500 - 2,000 <50150
<30 km/h or none
Advisory <20 mph Single lane < . "
forsirped 4 <30 km/h plistiteg £500-2,000 <50-150
Constrained Bike 520 mph
Lane <30 km/h | Single lane £1,500-3,000 5300
Constrained Bike 525 mph
Lane with buffer <40 km/h Single lane 46,000 <600
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8.4. Traffic Calming Strategies
(speed management)

Figure 8-5: Example of a Chicane Treatment on a Two-Way Figure 8-4: Example of a Chicane Treatment Created by
Street Created by a Median and Curb Extensions Alternating Parking from One Side of the Street to the Other
.
TOOLE
DESIGN

8.5. Traffic Calming Strategies

(volume management)

Figora 815 6 ' Teatt at

DESIGN

8.7. Traffic Controls for Major Street

Crossings

wits
WIL1S WiGTp  {optons)

t
’; n:u-\ m;
=

O RR5E 0 podatin e

@ RRFB e by puh b

© RRFB it st byl s
b

@ boyseconry

T

© oy sgsrais ia e
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Chapter 9 — Shared Lanes and Bicycle Lanes

9.1 Introduction 9.7 Bicycle Lane Considerations at Bus
Stops

= 9.8 Advisory Bicycle Lanes

9.3 Shared Lanes and Shared (Experimental)

9.2 Design User Profile Considerations

Roadways 9.9 Bicycle Lanes on One-Way Streets

9.4 Bicycle Lane Considerations 9.10 Bicycle Lanes on One Side of Two-
Way Streets

9.11 Counterflow Bicycle Lanes

9.6 Bicycle Lane Considerations 9.12 Bicycle Lanes at Intersections,
Adjacent To Parking and Loading Driveways, and Alleys

9.5 Buffered Bicycle Lanes
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9.3.2. Limited Effectiveness of Wide Outside Lanes

A T T NN s

Figure 9-1: Shared Lane Conditions (Rural Context, Suburban Context, Urban Context) Figure 9-3: Shared Lane Marking Lat

Rural Roadway Suburban Arterial

TOOLE

DESIGN

<14 Fent

9.4.1. Bicycle Lane Widths
9.5 Buffered Bicycle Lanes

|
Table #-1 One-Way Standard Bicycle Lane Widins

9.5. Buffered Bicycle Lanes

One-Way Siandard Bike Lane Widths

H
g

Narrow Standard
Buffer Buffer

2n

]

Bike Lane Context

v
4
=

Adjacent to edge of . ; [
Favement s 5 7 “ '
Adjacent to curb "
e | v | i ]
Between through lanes
and turn lanes? i s 4 &
Between bulfers 4 s 7 L3
Adjacent to parking 5 s 7 e .
To allow occasional
passing or side-Dy-side as e 100 w
bicyciing
Notes. I ]
i L= 20 typical L = pasted speed it {max)
iy otz ol “spacing may be reduced whers engineenng t

determines mere frequent specing
“Nider buflers reczmmended for Agher speed and.or highes
volume roadeays

Batters rough k " especialy o
matorist speeds exceed 30 moh.

it 8 parking o Tave Iana
< iU 0 5.5 15 RBEESSAry for GECASIONS! PASSING B0 § 1 OF e or omIGraDS 5idé-by-5i38 BiCyEing.

Figuee #.9: Buffer Design Optians

9.6.4. Bicycle Lanes Adjacent to Parallel
Parking and Loading

|

9.6.4.1 Minimum Width Bike Lane Considerations

wiethvaries __ *°¢ 3sm_ 1nt

able.

ke lne may be  rrum of 4 1 Dol et 1o 8 buer

TOOLE -

DESIGN

Figure 9-11: Bike Lana with 2 Dosr Zare Baffer adjacent fa Parking

9.8. Advisory Bicycle Lanes (Experimental)

Advisory 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 9-16).
They are an experimental design treatment for streets
with lower traffic speeds and volumes where it is not
feasible to provide standard-width travel lanes and
bicycle lanes. They are designed to improve bicyclist
comfort while also providing a traffic calming benefit.
This is the same procedure for motorists operating

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

Figure 9-15: Example of an Advisory Bicycle Lane
in Alexandria, VA

Groundbreaking to include experimental treatments and emerging concepts

TOOLE

DESIGN




9.12.3 Right Turn Lane Considerations

Fight tum tana
<200 ft proforabla <200 ft proforablo.

Fight turn lane.
right tum fane 200 i

<200 t proferable <200t preferable

marga ares

merge lane.

DESIGN

e f—- wamatzen mersecton

Chapter 10 — Traffic Signals and Pedestrian
Hybrid 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

7/29/2025

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

10.3.5. Signal Phasing Schemes for
Reducing Conflicts

Tabla 101 s for

£
5%
- 3

Left Turn Crossi Left Turn Crossing

One Vehicle Lanes Two Vehicie Lanes
e 2100 2 50
|
£
@
: "D t 1“'., t
i
8 2 150" &) z150° (L
e| 250 ANY
5
°
2
H end
>
§ ft ¥t -
g —p bicyclist path of travel
[ z100* ‘ * z 100" ; & —_— vlicle,

path of travel
potential confiict
TOOLE
DESIGN Figure 10-3: Left-Hook and Right-Hook Graphic
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10.3.5. Signal Phasing Schemes for
Reducing Conflicts (NCHRP 1125)
T

Right-tum Volume (per hour)

0
0 50 100 150 200 25 300 350 400 450 500 550 Prashy”

Anticipated Bike Volume (per hour) )
“Consider Leading Interval

Figure 7. Protected corner signal phasing thresholds. “Consiter Laading Wters

Ful Prase
Separaton
o 2 o

TOOLE e

DESIGN

10.6. Detection for Bicycles
10.6.1.1 Pushbuttons for Bicyclists

AT TNy

passive detection with bicysle and i
supplemental pushbution
—

on separate poles (preferred) on consolidated poles

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

10.4.1. Green Time, Change
Interval and Clearance Intervals

for Bicyclists
A Y

Table 10-2: Bicycle Minimum Green Time Equation

Vehicle
Minimum Green
SVS -
Bipycle G, | = |bicycle minimum green time (s)
Minimum Green
v - | attained bicycle crossing speed
(assumed 8 mph)
t | = |perception reaction time (generally 1.5s)
a = | bicycle acceleration (assumed 2.5 ft/s?)
d _ | distance from stop bar to middie of the
= | intersection (ft)

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

TOOLE

DESIGN

Bicycle Position with Z-second Red Clearance

10.4.1. Red Clearance Interval
.

Table 10-5: Bicycle Red Clearance Equation

Bicycle Red Clearance

Time needed
for bikes to

Clear an . ‘width of intersection from
intersection D | = | stopbarto ::rngma of travel
L = length of bike (6 f1)
u = speed of bicyclist (8 mph)
t = reaction time (1 sec)
a = bike deceleration (10 ft / s%)

TOOLE

DESIGN ¥ - vehicle yellow time

Figure 10-5: Bicycle Position During Red Clearance




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

7/29/2025

11.3. Exit and Entrance

$

Ramps

MO

= On-road and off-road options

= Bike ramp to access to sidewalk

= Sidewalk becomes shared use path
= Perpendicular crossings
TOOLE

DESIGN

4 Entrance Ramp we Truck Acron and Separated Bl Laoe

11.3.3. Merging and Weaving Areas

auxiliary lane
drop at ramp

bicycle ramp (opti
/ne Section 5.10.7

/pevement optionai /

marked sidepath
crosswalk (typ) bicycle crossing

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

TOOLE

DESIGN

11.7. Conflicts between Bicyclists and
Pedestrians in Shared Space

B2aiue s

el lanes concrete  shared  concrele ravellanes
barier  wsepath  bamer

Figure 11-17; Constrained Median Sharad Use Path (10 ft wide) with Concrote Barrier Buffers.

TOOLE

DESIGN

buer patn

Figure 11-12: Side Path between Travel Lanes and Bridge Piers with Preferred Buffers
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11.8. Channelized Right-Turn Lanes

AR N =

10° shared use
path thru island

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

11.10. Roundabouts

N

Figuee 157 Typical Layout of Separated Bk Lanes ai Roundaboot
e o Shared Use Path at Mlase Roundisbea wih Bka Rarsgs e Ty *

1I°°LE Figre 1114 Ty

DESIGN

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

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 Dally Traffic. Recommended Range
Practical Practical
(ADT) and Posted Speed (MPH) | (=0, |

| Maximum
Thresholds | Lowerumit | upperLimnt |

<2,000; all speeds 2n an st o
2,000 - 6,000; all spesds 2n an 6 w0n
6,000 -10,000: all speeds an ] s 1on

> 10,000; 35 mph sft (1] am 2

> 10,000; > 40 mph* sn 61 10 1z

Notes
"Sea Secton 125 1 for rumble stip design considerations.

i present, they should be ofiset a
i of 2 from pr shy dstancs to

Figure 12-3: Shoulder Widening on Uphill Section of Roadway
bicyclists {see Section 2532 to Accommodate Bicycling

“Wihsre 10 percanit of rafic consiss of tnicks

“Shared use paths are preferred.

TOOLE

DESIGN
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Section 12.3 - Design User Profiles

BN

Design User:
Between Towns & Villages
= Highly Confident
In Towns & Villages

Interested but Concerned

DESIGN Figure 12-: Bypass Lane with Paved Shoulder

Rural Road Bike Lanes and Sidepaths

|

TOOLE

DESIGN

|

12.4.4. Advisory Shoulders (Experimental)

TOOLE

DESIGN

12.4.4. Advisory Shoulders (Experimental)

Yarmouth, ME Hanover, NH
Population: 9K Population: 11K
Photo Credit: FHWA

TOOLE

DESIGN




12.5.1. Rumble Strip Placement
and Design

ideal constrained
[ IS | | i |
6-12 ft rec. s4ft
4ftmin®

roadway shoulder roadway shoulder

*§ ft minimum if adjacent curb, guardrail,
vertical element, or obstacle

Figure 12-8: Rumble Strip Placement Options

TOOLE

DESIGN

Length (A

Cecinas

5
U

Definitions

'Dimensicn of rumble stp measured Eatesai o the travel lane

widih (8)

Dimerisicn of rumbie stip measured parallel o he travel lane

Depn (€)

botion of @ fumbié: Sbp paem

Spocing (D)

Dimansion betwaen fumba srip pattars

Clear Path (€}

xampis,
9 cuside edge of paved shouder

GapiG)

Distance measured parallel o foadway, betwren groups of
s sinp patems

“Hote: Figuze nck 1o scae

Figure 12-9: Rumble Strip Minimum Gap Illustration

13.2. General Design Principles for Structures

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

TOOLE meR

sharod use path

shy distance
348 Section 2534

DESIGN Figure 13-5: Horizontal Clearances for Shared Use Paths on Bridges Along Roads

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

Chapter 14 — Wayfinding Systems for
Bicyclists
.1.4.1 Introductionm 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 elteling]
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

7/29/2025



14.6. Bicycle Wayfinding Sign Assemblies

D111

Junction
Sign Si ign
Assem Assembly Sign Assembly
(Option 1) (OptionZ)  Assembly  {Advance Tum
lus.
Sunctiont
Figure 14-4: Examples of Confirmation, Decision, and Turn Sign Assemblies
. Figure 14-7: Example of Cammunity Waylinding
TOOLE

DESIGN

15.2. Maintenance Policy and Programs

EASING BICYCLE
¥ RASTRUCTURE GONDITION
£
T

costy
00 plo=ing route martgnancs.
teuments pesced | Pikup Truk A e &1 e

Typial S o
INCREASING INFRASTRUCTURE AGE ———= ‘Shear Loacder

aure 15.2 Beycim e astrichurs Lifs Gyt P
Equpment
For suta e icmricn cn e
Gecmeins Desg of ey 4 5

Chapter 15 — Maintenance and Operations

15.1 Introduction

15.2 Maintenance Policy and Programs
15.3 Designing for Ease of Maintenance
15.4 Maintenance Activities

15.5 Temporary Traffic Control for Bicyclists (Maintenance of Traffic)

Chapter 16 — Bicycle Parking, Bike Share
Siting, and End of Trip Facilities

Introduction %
Planning for Bicycle Parking PARKING!
Short-Term Parking —
Long-Term Parking

MUTCO D43

Rack Design e Bt e

Short-Term and Long-Term Bicycle Parking Site Design

Bike Parking at Special Events

Bike Share Parking

Locker Rooms, Showers, and Repair Stations (End-of-Trip Facilities)

7/29/2025
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16.3. Short-Term Parking
16.3.4. Example Designs with Unique Considerations KEY TAKEAWAYS

Tabla 14-1: Sample Short-Tarm Bicycls Parking Guantity Requirements

Short-Term Parking Guamtites sAASHTO Bike Guide is a resource for all communities
: » Representative of all state DOTs (including your state DOT)
e i e e e * It's vetted and approved by your state DOT!

——— o . = + Guidance applicable to your community: Urban, suburban, and rural

Church, theatras
Riensain Co Pakin e ¥

Spaces for 2 percent of Spaces for § parcent of musmum
thchums, perks, $ i

Eeacner

* Research and data-supported solutions

Schools (%12) ‘One space per 20 students. I 1.5 3paces per 20 students
e e o )
ot e | ey | ety = Advocate for it's use!
T e e e e
: N | o | it e it

"""""""""" One o pc 200 | O e 200 o » By practitioners (agencies, consultants, etc.)

Figes 1042 On-Surwat Best Covrin

Ratai- grocanies

P | e aem [ « Get a copy in your local library for advocates
P Onasoaca pec 20000 of ‘Onaspace per 20,000 offoor

Adapted o Anderson el ol (2010}

TOOLE TOOLE

DESIGN P ———— DESIGN

Thank you!
Questions?

Jeremy Chrzan, PE, PTOE
Multimodal Design Practice Lead

Byron Rushing | Senior Planner

TOOLE

DESIGN
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Panel Q&A

Eric Meyer
Atlanta Regional Commission
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2025 RAT Roundtable Schedule
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9. September 10 at 1:00pm: Trilith Studios »
Fayette County Master Path Plan S G S
6. November 12 at 1:00pm: City of Woodstock A e
e  Cherokee County Trail Planning T T e !

———

We are trying to ensure all are AICP credit eligible!




' We plan to continue moving around the region in 2026 and welcome your

suggestions!

' If you would like to host an in-person Roundtable and tour somewhere

in your jurisdiction, please email us (bikeped@atlantaregional.org).

' If there is a topic you would like to cover in a virtual Roundtable — let us

know!
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