
The Effects of Pedestrian SignalsThe Effects of Pedestrian Signals
at Multiat Multi--Lane RoundaboutsLane Roundabouts

By:By:
Benjamin T. Waldman, P.E., PTOE Benjamin T. Waldman, P.E., PTOE 

andand

Bart Bart PrzybylPrzybyl
LSC Transportation Consultants, Inc.LSC Transportation Consultants, Inc.



BackgroundBackground

Proposed ADA Guidelines RecommendationProposed ADA Guidelines Recommendation

““Traffic signals shall be placed at Traffic signals shall be placed at 
crosswalks on all multicrosswalks on all multi--lane approacheslane approaches
to roundabouts.to roundabouts.””



BackgroundBackground

We all agree that this will improve safety We all agree that this will improve safety 
for the visually impaired.for the visually impaired.

How will implementation of this How will implementation of this 
recommendation affect traffic recommendation affect traffic 
operations of multioperations of multi--lane roundabouts?lane roundabouts?



Literature ReviewLiterature Review
Pedestrian Crosswalks Signals at Pedestrian Crosswalks Signals at 
Roundabouts: Where Are They Applicable Roundabouts: Where Are They Applicable 
by Bill by Bill BaranowskiBaranowski, P.E., Roundabouts USA, P.E., Roundabouts USA

Discusses UK methodology of establishing Discusses UK methodology of establishing 
a traffic volume threshold for installing a traffic volume threshold for installing 
signalized crosswalks at roundaboutssignalized crosswalks at roundabouts



UK PolicyUK Policy

Signalized crossing at roundabout isSignalized crossing at roundabout is
warranted when PVwarranted when PV22>10>1088

P = pedestrian volumeP = pedestrian volume
V = peakV = peak--hour entering volumehour entering volume



MethodologyMethodology
1.1. Calibrate VISSIM model of Lowry Blvd./ Calibrate VISSIM model of Lowry Blvd./ 

Fairmont Drive 2Fairmont Drive 2--Lane RoundaboutLane Roundabout
2.2. Add pedestrian crosswalk signals on one Add pedestrian crosswalk signals on one 

approachapproach
3.3. Simulate various pedestrian volumes at Simulate various pedestrian volumes at 

signalized pedestrian crosswalkssignalized pedestrian crosswalks
4.4. Compare Compare MOEMOE’’ss such assuch as

•• Vehicular delayVehicular delay
•• Pedestrian delayPedestrian delay
•• Vehicular queuesVehicular queues



Lowry Blvd./Fairmont DriveLowry Blvd./Fairmont Drive



Lowry Blvd./Fairmont DriveLowry Blvd./Fairmont Drive



Lowry Blvd./Fairmont DriveLowry Blvd./Fairmont Drive



Calibration EffortCalibration Effort



Calibration EffortCalibration Effort



Calibration EffortCalibration Effort



Calibration EffortCalibration Effort

Table 1: Comparison of Field Observations vs. Simulation Results
Southbound ApproachNorthbound ApproachWestbound ApproachEastbound Approach

CUCFOCUCFOCUCFOCUCFOMeasure of Effectiveness

0.70.42.90.40.52.20.40.42.58.92.36.2Average Delay (sec./veh.)
21.015.223.09.212.817.010.613.818.059.420.444.0Maximum Delay (sec./veh.)

000000000111Average Queue (veh.)
3332232249510Maximum Queue (veh.)

Notes:
Simulation results based on micro-simulation runs performed in the VISSIM, version 4.0, software.  A total of three runs were
performed and averaged.
FO = Field Observed, UC = Uncalibrated Simulation, C = Calibrated Simulation



Avon RoundaboutAvon Roundabout



50 Pedestrians, No Signal50 Pedestrians, No Signal



50 Pedestrians, With Signal50 Pedestrians, With Signal



100 Pedestrians, No Signal100 Pedestrians, No Signal



100 Pedestrians, With 100 Pedestrians, With 
SignalSignal



200 Pedestrians, No Signal200 Pedestrians, No Signal



200 Pedestrians, With Signal200 Pedestrians, With Signal



Simulation ResultsSimulation Results

Table 2: Comparison of Effect of Pedestrian
Signal Alternatives on Eastbound Approach

200 Peds./Hour100 Peds./Hour50 Peds./Hour
% Diff.SigUnS% Diff.SigUnS% Diff.SigUnSMeasure of Effectiveness

-17%41.549.863%46.728.687%31.616.9Average Delay (sec./veh.)
-11%121.5136.267%136.081.469%105.962.8Maximum Delay (sec./veh.)

-25%34100%42100%21Average Queue (veh.)
-22%141845%161138%118Maximum Queue (veh.)

Notes:
Simulation results based on micro-simulation runs performed in the VISSIM, version 4.0, software
A total of three runs were performed and averaged.
UnS = Unsignalized Pedestrian Crossing, Sig = Signalized Pedestrian Crossing



Simulation ResultsSimulation Results



Simulation ResultsSimulation Results



Summary of ResultsSummary of Results

•• For low to medium pedestrian volumes For low to medium pedestrian volumes 
(50 to 100 pedestrians per hour) the (50 to 100 pedestrians per hour) the 
simulation model showed that adding a simulation model showed that adding a 
pedestrian crossing signal results in pedestrian crossing signal results in 
increased delay and increased queuesincreased delay and increased queues



Summary of ResultsSummary of Results

•• For very high pedestrian volumes (200 For very high pedestrian volumes (200 
pedestrians per volume) the simulation pedestrians per volume) the simulation 
model showed that adding a model showed that adding a 
pedestrian crossing signal reduces both pedestrian crossing signal reduces both 
delay and queues.delay and queues.



Summary of ResultsSummary of Results

•• These results appears to be consistent These results appears to be consistent 
with the UKwith the UK’’s traffic threshold for installing s traffic threshold for installing 
a signalized crosswalk at roundabouts a signalized crosswalk at roundabouts 
where if PVwhere if PV22 > 10> 1088 a signalized crossing is a signalized crossing is 
warranted to help traffic operations.  In warranted to help traffic operations.  In 
this casethis case

P = 200 and V = 750 P = 200 and V = 750 
PVPV22 = 10.5= 10.588



Future ResearchFuture Research

Examine many more pedestrian and Examine many more pedestrian and 
vehicular volume scenarios in order to vehicular volume scenarios in order to 
further understand the effects of further understand the effects of 
pedestrian crossing signals to multipedestrian crossing signals to multi--lane lane 
roundabouts traffic operations.roundabouts traffic operations.



Future ResearchFuture Research

Determine with more certainty whether Determine with more certainty whether 
the UKthe UK’’s traffic threshold for installing a s traffic threshold for installing a 
signalized crosswalk on an approach to a signalized crosswalk on an approach to a 
roundabout (PVroundabout (PV22 > 10> 1088) is valid in the US.) is valid in the US.



QuestionsQuestions

??
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