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Today’s Presentation

Introduction and housekeeping

Presentations

Questions at the end



Webinar Issues

Audio issues?
Dial into the phone line instead of using “mic & 
speakers.”

Webinar issues?
Re-Load the webpage and log back into the webinar. Or 
send note of an issue through the Question box.

Questions?
Submit your questions at any time in the Questions box.



CM Credits and Email

Certificate of Attendance
You will receive a certificate of 
attendance by email from the 
UNC Highway Safety Research 
Center



PBIC Webinars and News

 Find PBIC webinars and webinar archives
pedbikeinfo.org/webinars

Next webinar: Ped Safety at 
Uncontrolled Locations (Nov 30)

 Follow us on Facebook and Twitter for 
the latest PBIC News
facebook.com/pedbikeinfo
twitter.com/pedbikeinfo

 Join our mailing list
pedbikeinfo.org/signup



Recent FHWA Pedestrian and Bicycle Resources

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



• Provides a framework for organizing 
existing and planned pedestrian and 
bicycle activities

• Emphasizes collaboration and 
partnerships

• Assumes a 3-5 year time horizon 
• Builds on the policy statement on bicycle 

and pedestrian accommodations
• Demonstrates FHWA’s ongoing national 

leadership on multimodal transportation 
and represents the agency’s 
commitment to institutionalize and 
mainstream these issues moving 
forward

Strategic Agenda for Pedestrian and Bicycle 
Transportation

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian

http://www.fhwa.dot.gov/environment/bicycle_pedestrian/guidance/policy_accom.cfm


Linkages Between Resources

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Linkages Between Resources

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



www.pedbikeinfo.org

Design Resource Index



www.pedbikeinfo.org

Design Resource Index



Linkages Between Resources

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Achieving Multimodal Networks:
Introduction

Interconnected pedestrian 
and bicycle infrastructure 
makes walking and bicycling 
a viable transportation 
choice for everyone and this 
contributes to the health, 
equity, and quality of life of 
our communities. 



Achieving Multimodal Networks:
Objectives

Equip planners, designers, and policy 
makers with information, so that:

1. walking is a viable transportation 
choice for everyone, and
2. bicycling is a viable 
transportation choice for all ages 
and abilities. 

Address common concerns and 
perceived barriers 

Direct planners and designers to 
existing national guidelines

Olive Avenue, Complete Street, West Palm Beach, FL



Achieving Multimodal Networks:
Applying Design Flexibility

These documents state 
the need for flexibility and 
encourage engineering 
judgement:

• MUTCD
• AASHTO Green Book 
• Highway Capacity Manual 

“The intent of this policy is to provide 
guidance to the designer by referencing a 
recommended range of values for critical 
dimensions. Good highway design 
involves balancing safety, mobility, and 
preservation of scenic, aesthetic, 
historic, cultural, and environmental 
resources. This policy is therefore not 
intended to be a detailed design manual 
that could supersede the need for the 
application of sound principles by the 
knowledgeable design professional. 
Sufficient flexibility is permitted to 
encourage independent designs tailored 
to particular situations.” 

– AASHTO Green Book



Achieving Multimodal Networks: 
Applying Design Flexibility

• Engineering Judgement 

“This Manual should not be considered a substitute for engineering 
judgment.” 

– MUTCD

• Documentation 

“With reliance on complete and sound documentation, tort liability 
concerns need not be an impediment to achieving good road design.” 

- The Maine Department of Transportation’s Highway Design Guide, 
Chapter 15: Flexible Design Practices 

• Experimentation 

Liability concerns should not limit innovations, experimentation and 
versatile applications of existing design treatments 



Achieving Multimodal Networks:
Reducing Conflicts

Guiding Principles 
1. Safety 

2. Accommodation and Comfort 

3.Coherence and Predictability

4. Context-Sensitivity 

5.Experimentation

Capital City Trail, Madison, WI



Achieving Multimodal Networks:
Design Topics



Performance Measures:
Introduction

Transportation investment 
decisions are based on 
measurement and analysis. 
Improving outcomes for 
walking and bicycling 
requires measuring 
performance 
comprehensively.



Performance Measures: 
Core Challenges

• Measuring performance with data available

• How to balance competing needs and impacts?

• Which measures “matter” in determining 
investment outcomes?

• How to differentiate “community goals” and 
“transportation measures?”



Performance Measures: 
Goals and Transportation Measures



Performance Measures: 
Applications

How will performance 
measures be used?

– Evaluate planning 
scenarios

– Long-term 
benchmarking

– Comparing 
alternatives

– Project prioritization
– Near-term standard



Performance Measures: 
Guidebook

• Establish 
performance 
measurement 
program

• Desktop 
reference tool





Access and Equity



Achieving Multimodal Networks:
Multimodal Access to Transit Stations



Poor site planning at 
transit stations can 
contribute to crashes 
between various 
modes accessing the 
station.

Achieving Multimodal Networks:
Multimodal Access to Transit Stations



Design strategies:
• Street crossings
• Reduce crossing 

distances & curb radii
• Desire lines

– Walk & bike shed 
analysis

– Assessments

Achieving Multimodal Networks:
Multimodal Access to Transit Stations



• High-quality bicycle 
parking facilities at 
stations

• Station inventory

• Site-specific design 
treatments
– Access
– Circulation
– Safety
– Visibility
– Number of spaces

• Pedal & Park facilities

Achieving Multimodal Networks:
Case Study: MBTA Bicycle Parking, Boston, MA



Bus Stop Placement
Considerations:
• Bus stop spacing
• Pedestrian & bike 

connectivity
• Placement at 

intersections

Achieving Multimodal Networks:
Transit Conflicts



Definition
Measure of the proximity of 
pedestrian, bicycle, and 
transit infrastructure and 
services to origins and 
destinations (e.g., 
shopping, recreation, 
entertainment)

Application
• Project Prioritization
• Alternatives 

Comparison
• Scenario Evaluation
• Benchmarking

Performance Measure:
Access to Community Destinations



How to Track
Common access to destinations measures 
include:

• Proportion of destinations within 
walk/bike distance

• Proportion of comfortable infrastructure 
within walk/bike distance

• Percent of network complete within 
walk/bike distance

• Number of destinations accessible within 
walk/bike distance

Performance Measure:
Access to Community Destinations



Performance Measure:
Population Served by Walk/Bike/Transit

Definition
The proximity of 
pedestrian, bicycle, and 
transit infrastructure and 
services (e.g., travel time,
distance) to residential 
populations. 

Application
• Project Prioritization
• Alternatives 

Comparison
• Scenario Evaluation
• Benchmarking
• Standard



How to Track
Common methods to evaluate access to 
walk/bike/transit facilities include:

• Percent of population within ½-mile walk 
or 2-mile bike to transit station

• Percent of population within ¼-mile 
distance to sidewalk, trail, or bike facility

• Percent of transit stops that are accessible

Performance Measure:
Population Served by Walk/Bike/Transit



Performance Measure:
Transportation-Disadvantaged Population Served

Definition
The proportion of low 
income, minority, senior, 
and disabled populations 
with access to pedestrian, 
bicycle, and transit 
infrastructure and services.

Application
• Project Prioritization
• Alternatives Comparison
• Scenario Evaluation
• Benchmarking
• Standard



Performance Measure:
Transportation-Disadvantaged Population Served

How to Track
Evaluate the transportation system effectiveness 
in providing access to sidewalks, bicycle facilities, 
and transit stops for transportation-
disadvantaged populations.

• Proportion of destinations within walk/bike 
distance

• Proportion of comfortable infrastructure 
within walk/bike distance

• Percent of network complete within walk/bike 
distance

• Number of destinations accessible within 
walk/bike distance



Physical Characteristics



A well-connected 
network of pedestrian 
and bicycle facilities 
reduces conflicts by 
providing access where 
desired.

Achieving Multimodal Networks:
Network Connectivity



Network challenges:
• Disconnected street 

networks
• Barriers

Considerations:
• Pedestrian facilities
• Bicycles facilities
• Shared use paths

Achieving Multimodal Networks:
Network Connectivity



“If turning traffic is nearly all 
passenger vehicles, it may not be 
cost-effective or pedestrian 
friendly to design for large trucks. 
However, the design should allow 
for an occasional large truck to 
turn by swinging wide and 
encroaching on other traffic 
lanes without disrupting traffic 
significantly.” 

AASHTO Green Book 2011, p. 9-80 

Achieving Multimodal Networks:
Intersection Geometry



• Layout
• Curb radii
• Curb extension
• Design vehicle
• Truck aprons

Achieving Multimodal Networks:
Intersection Geometry



“Integrating bicycle and 
pedestrian accommodation on 
new, rehabilitated, and limited-
access bridges: DOT encourages 
bicycle and pedestrian 
accommodation on bridge projects 
including facilities on limited-
access bridges with connections to 
streets or paths.” 

U.S. DOT Policy Statement on 
Bicycle and Pedestrian 
Accommodation Regulations 
and Recommendations 2010 

Achieving Multimodal Networks:
Bridge Design



• Two-way stop control 
replaced with modern 
roundabout

• Maintains desired 
entering car speed

• Accommodates tractor 
trailers (WB-67)

• Mountable curb with 
minimum 3’’ reveal

• Stamped red concrete 

Achieving Multimodal Networks:
Case Study: Truck Aprons, Burlington County, NJ



Performance Measure:
Connectivity Index

Definition
Connectivity is a representation of 
the number and directness of travel 
routes and options available to a 
user, while a connectivity index 
represents a number of specific 
measures used to assess walking and 
biking connectivity in a specific area

Application
• Project Prioritization
• Alternatives Comparison
• Scenario Evaluation
• Benchmarking
• Standard

Source: ITE



Performance Measure:
Connectivity Index

How to Track
A variety of metrics can be used as 
connectivity indices:

• Intersection Density
• Intersections per Linear Mile
• Network Density
• Connected Node Ratio
• Link-to-Node Ratio
• Polygon Density



Performance Measure:
Network Completeness

Definition
The portion of the transportation 
network that is usable for people walking 
or bicycling, and represents the minimum 
accommodations needed for a facility to 
be considered part of the walking or 
bicycling network

Application
• Project Prioritization
• Scenario Evaluation
• Benchmarking
• Standard



Performance Measure:
Network Completeness

How to Track
Some of the common measures are % of:

• Roadway miles with complete 
facilities

• Planned network that is constructed
• Signalized intersections that have 

complete facilities
• Sidewalk facilities accessible to users 

of all abilities
• Bus stops with accessible boarding 

and alighting areas



Safety and Behavior



Achieving Multimodal Networks: 
Road Diets and Traffic Analysis

Safety benefits
• Crash reduction 
• Reduced 

pedestrian 
crossing 
distance 

• Space for 
standard or 
separated bike 
lanes



“Analysts and decision-makers should 
always be mindful that neither LOS 
[Level of Service] or any other single 
performance measure tells the full 
story of roadway performance.” 

TRB Highway Capacity Manual 2010, p. 8-11 

“As always, engineering judgment 
should be applied to any 
recommendations resulting from 
HCM (or alternative tool) analyses.” 

TRB Highway Capacity Manual 2010, p. 8-20 

Achieving Multimodal Networks: 
Road Diets and Traffic Analysis



“The severity of pedestrian crashes, a significant concern in urban areas, is greatly increased as 
speeds increase.” 

AASHTO Flexibility Guide 2004, p. 19 

Achieving Multimodal Networks: 
Design Speed



Right-turning vehicles 
crossing through bicyclists or 

pedestrians is known as a 
“right hook” crash

“Left hooks” are similar, where 
left-turning vehicles come into 
conflict with opposing traffic 

traveling straight

Achieving Multimodal Networks: 
Turning Vehicles



Design strategies:
• Signalized intersections
• Crossings
• Pavement markings
• Separated bike lanes
• Signs
• Intersection geometry

Achieving Multimodal Networks: 
Turning Vehicles



Achieving Multimodal Networks: 
Case Study: Lawyers Road, Reston, VA

• Two mile Road Diet  
• 4-lane roadway 

reduced to one travel 
lane each direction, 
continuous center 
turn lane  

• Added 5 ft bike lanes 
in each direction  

• Travel speeds over 50 
mi/h fell from 13 to 1 
percent of daily traffic



Definition
The measured number of 
crashes or rate of crashes over 
a period of time, typically 
separated into modes and 
severity

Application
• Project Prioritization
• Alternatives Comparison
• Benchmarking

Performance Measure:
Crashes



How to Track
Some of the common measures are:

• Number of bicycle-involved and/or 
pedestrian-involved crashes over 5 
years.

• Number of fatal or serious injuries 
of bicyclists and/or pedestrians over 
5 years.

• Crashes per volume of bicyclists 
and/or pedestrians over 5 years 
(crash rates).

Performance Measure:
Crashes



Questions?

Archive at www.pedbikeinfo.org/webinars
Download a video recording and presentation slides

Questions?

Dan Goodman daniel.goodman@dot.gov

Michelle Danila mdanila@tooledesign.com

Carl Sundstrom sundstrom@hsrc.unc.edu

Conor Semler csemler@kittelson.com

General Inquiries pbic@pedbikeinfo.org

mailto:daniel.goodman@dot.gov
mailto:mdanila@tooledesign.com
mailto:sundstrom@hsrc.unc.edu
mailto:csemler@kittelson.com
mailto:pbic@pedbikeinfo.org


Coming Soon!

• Provides a bridge 
between existing 
guidance on bicycle and 
pedestrian design and 
rural practice.

• Encourages innovation 
in development of safe 
and appealing networks 
for bicycling and 
walking in small towns 
and rural areas.

• Provide examples of 
peer communities and 
project implementation 
that is appropriate for 
rural communities.
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