
Intersections as Barriers 
to Low-Stress Cycling:

Intersection Level of Traffic Stress 
and Dual-Graph Network Modeling

Nathan David Obeng-Amoako & Peter Furth
Department of Civil & Environmental Engineering 

Northeastern University, Boston, MA
Bridging Transportation Researchers (BTR#8) Conference

August 12-13, 2026



Everyday Cycling: Good for
People, Planet, and Cities

Zero-emission trips

Free Daily Exercise

Low cost to ride

Better mental health

Ridable year-round

1

2

3

4

5

6

Healthy child development
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One Thing Stands in the Way:
High Traffic Stress
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LTS 3: Bike lane next to parking on multilane street, in a commercial area in which bike lane is frequently blocked, forcing cyclists into traffic LTS 1: Protected bike lane.LTS 2:  Bike lanes next to parking lane on 30 mph street, with space to ride outside the door zone
LTS 4: Mixed traffic on 4-lane street, 30 mph

Level 1

Levels of Traffic Stress (Segments)

Level 2 Level 3 Level 4
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San Jose 2010, All Levels of Traffic Stress

Green = LTS 1, Blue = LTS 2, Purple = LTS 3, Tan = LTS 4 5



Stress Level 3 or Less

6



Stress Level 2 or Less
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Stress Level 1
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Intersection Level of Traffic Stress
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Signalized Crossings are OK,
Except for Some Higher-Stress Triggers
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Crossing Stress (xLTS) for
Unsignalized, Non-Priority Crossings
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Gap Acceptance Model to
Combine Parameters into a Consistent Model
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Unsignalized Trail Crossings 
(One Lane per Direction)
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Blind Entry Hazard

Cyclists have to look back 
to see conflicting traffic
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Freeway Ramp Crossings &
Blind Entry Hazards
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Calculating and Visualizing xLTS
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Movement LTS (mLTS) vs Crossing LTS (xLTS)
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mLTS = max(xLTS1 , xLTS2 , …)



Dual Graph Representation
Needed to Model Turning Costs
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Propensity for Relative Detour,
Absolute Detour and Total Distance
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Propensity for Relative Detour, Absolute Detour and Total Distance
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Applying xLTS to 
Job Accessibility 

in Boston
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High Stress Crossing Limiting Accessibility
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City-Wide Bike Accessibility to Jobs 
in the Boston Area by LTS
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Job Accessibility at LTS 1, Ignoring xLTS 
(LEFT) Versus Accounting for xLTS (RIGHT)
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Job Accessibility at LTS 2, Ignoring xLTS 
(LEFT) Versus Accounting for xLTS (RIGHT)
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