Low-Stress Connectivity Assessment
to Prioritize Bicycle Infrastructure
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Create a GIS tool to prioritize new bicycle facilities
based on low-stress network connectivity

Project goal:
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What is connectivity?

Many cities prioritize
based on connectivity

* Portland

* Seattle

* Minneapolis

* Vancouver, B.C.



A healthy community, vibrant neighborhoods... and bicycles everywhere ! Prioritization Criteria
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Connectivity, access and barrier reduction

* Does the project address a significant barrier?

* Does the project close a gap in the bikeway
network?

Investment

Will the treatment make the facility usable by
the ‘interested but concerned’?

Does the project facilitate access to key
destinations?
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What is “low-stress
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GPS trackers to observe route choice

to quantify low-stress




Marginal Rate of Substitution

Roadway

Number of Lanes Speed Limit

6+ lanes 35+ mph

5 lanes 35+ mph

3 lanes 35+ mph

6+ lanes 30 mph

5 lanes 30 mph

5 lanes 25 mph

3 lanes 30 mph 40%
4 lanes 25 mph 35%
3 lanes 25 mph 20%
2 lanes 30 mph 15%
2 lanes 25 mph _




Marginal Rate of Substitution

Stress Reduction
Buffered Protected

Roadway Sharrows Bike Lane Bike Lane Bike Lane
Number of Lanes Speed Limit 5% 40% 60% 90%
6+ lanes 35+ mph 56% 14%
5 lanes 35+ mph 48% 12%
3 lanes 35+ mph 40%

6+ lanes 30 mph 32%

5 lanes 30 mph 28%

5 lanes 25 mph 27%

3 lanes 30 mph 40% 38% 24% 16%

4 lanes 25 mph 14%

3 lanes 25 mph

2 lanes 30 mph

2 lanes 25 mph

Percieved Stress = Roadway Stress * (1 — Reduction)



Intersections

Stress Reduction

Protected

Roadway Bike Box  Traffic Signal Turns
Number of Lanes Speed Limit 15% 50% 90%
6+ lanes 35+ mph 14%
5 lanes 35+ mph 12%
3 lanes 35+ mph

6+ lanes 30 mph

5 lanes 30 mph

5 lanes 25 mph

3 lanes 30 mph

4 lanes 25 mph

3 lanes 25 mph

2 lanes 30 mph

2 lanes 25 mph

Percieved Stress = Roadway Stress * (1 — Reduction)



Method and GIS Tool
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1. Origins 2. Destinations



Facility Type

Multi use Trail

Protected Bike Lane

Bike Lane

Neighborhood Greenway
Sharrow

On-Street Route

Wide Curb Lane

3. Street and Trail Network 4. Digital Elevation



1. Connectivity to Destinations 2. Network Flow



Arlington, VA



Barriers

Low Stress Routes

Level of Traffic Stress
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0%
of Residents Reaching
All Four Employment Centers

Number of Employment Centers
Reached by Destination

. Employment Centers
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Proposed future improvements

Facility Type Base Case Future Case % Change

Bike Lane 45.6 37.4 -18%
Multi use Trail 48.4 53.3 10%
Neighborhood Greenway 0.0 2.1 -
Protected Bike Lane 1.1 30.4 2665%
Sharrow 6.3 3.3 -48%
Signed Bicycle Route 81.5 70.1 -14%
Wide Curb 0.0 0.2 -



Base Case Scenario Future Case Scenario
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Table 5: Summary of Connectivity Results

Basket Max # Base Future Reach Definition
Residential to Key Destinations 2 miles 87% 92% 60% of types
Residential to Public Facilities 1.5 miles 77% 84% 60% of types
Residential to Employment Centers 6 miles 0% 20% 4 (100%) centers
Bikeshare to Bikeshare 3 miles 19 28  Avgof all stations
Employment Locations to Key Destinations 6 miles 74% 93% 60% of types
Employment Locations to Loop trail heads 2 miles 70% 88% 609% of types
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Which projects will most effectively
improve connectivity?




Base Case Scenario Future Case Scenario

92%

of Residents Reaching
the Majority of Destinations

87%

of Residents Reaching
the Majority of Destinations

% Destinations Reached by Parcel
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Base Case Scenario Future Case Scenario
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Top 10 Projects

| Rank | _________Name ____|___Improvement _
n Clarendon Blvd Protected Bike Lane
‘ Fairfax Dr Protected Bike Lane
m Wilson Blvd Protected Bike Lane
m N Irving Quietway @ Clarendon Circle Quietway
‘ Key Blvd (One Block) Protected Bike Lane
m Nash St Protected Bike Lane
N Harrison St (south of Lee Highway) Bike Lane
m N Lynn St Protected Bike Lane
m N Barton St (Wilson to Clarendon link) Protected Bike Lane
23rd St S Protected Bike Lane
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Thank you...

railsto-trails

conservancy

Liz Thorstensen
VP of Trail Development

2121 Ward Court, NW, 5th Floor
Washington, DC 20037

direct 202.974.5144

main

fax

e-mail liz@railstotrails.org

www.railstotrails.org
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