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Background 
Bellevue WA
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Filtered vs Permissive
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Sources: New Zealand TCD Manual, FHWA MUTCD 11th edition



PPLT Programme (Filtered Turns Monitoring)
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New Locations

Evaluate using guidelines
 Volume Cross-product
 Speed Limit
 Number of Lanes
 Sight Distance
 Collision History
 Pedestrian activity
 Engineering Judgement

Collision check 
every 6 months

Diagnose & 
Observe

Cost-Benefit 
Analysis

Adjust 
operations

Ongoing Monitoring



Filtered Turn Adjustment to Operations
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Time of Day 
Protected Only

Adaptive Protected 
Only

Protected 
Pedestrian Phasing

Lead-Lag



Case Study: Crash Trends in Bellevue
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crashes occurring when a flashing yellow arrow (filtered turn) was active 

Number of approaches with
FYA (filtered turn)

Number of crashes occurred at 
FYA (filtered turn)



Time of day

 Time of Day or Adaptive Protected Only: 
64% reduction in PPLT collisions 
compared to continuous operation

 Adaptively restrict filtered turns when 
turning through a gap in traffic 
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Crashes by Hour

Based on City of Bellevue, WA, USA crash data collected between 2010-2018 specific to 
crashes occurring when a flashing yellow arrow (filtered turn) was active 



Other trends
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Number of crashes per 
location

Number of crashes by 
year since turn on

Based on City of Bellevue, WA, USA crash data collected between 2010-2018 specific to 
crashes occurring when a flashing yellow arrow (filtered turn) was active 
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Percent of Crashes vs 
Percent of Approaches

by Opposing Speed Limit 

Percent of Crashes vs 
Percent of Approaches

by Roadway Curve

Other trends

Based on City of Bellevue, WA, USA crash data collected between 2010-2018 specific to 
crashes occurring when a flashing yellow arrow (filtered turn) was active 



Cost Benefit – Delay reduction vs crash 
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SavingsYear
$770,0002011

$1,500,0002012
$2,250,0002013
$2,550,0002014
$3,550,0002015
$4,250,0002016
$4,450,0002017
$4,950,0002018

Based on City of Bellevue, WA, USA crash data collected between 2010-2018 specific to 
crashes occurring when a flashing yellow arrow (filtered turn) was active 



Trade offs

WSP | SNUG 2026 | 24 September 2026 11

Benefits Drawbacks

Reduced driver delayReduced driver delay

Fewer signal phases changes may 
result in reduction in rear-end crash 
risk

Fewer signal phases changes may 
result in reduction in rear-end crash 
risk

Flexible response to traffic demand 
and time of day trends
Flexible response to traffic demand 
and time of day trends

Reliance on driver compliance and 
correct yielding behaviour
Reliance on driver compliance and 
correct yielding behaviour

Non-yielding behaviour may result in 
turn-vs-through crashes 
Non-yielding behaviour may result in 
turn-vs-through crashes 

Non-yielding behaviour may result in 
opposing turn-vs-pedestrian crashes 
(if no protected ped phasing) 

Non-yielding behaviour may result in 
opposing turn-vs-pedestrian crashes 
(if no protected ped phasing) 



Questions?

Darcy Rist, CPEng

Darcy.rist@wsp.com
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