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Major unexpected rail 
disruptions occur 
frequently

Often, a simplistic 
approach is followed for 
selecting shuttle buses

Can lead to extensive 
delays for passengers 
and buildup at stations

Result in degraded 
service and potential 
loss of loyal passengers 

What is Bus Bridging?
“Bus Bridging involves establishing – short-term – bus routes to restore connectivity 
between stations affected by a disruption.” (Kepaptsoglou and Karlaftis, 2009) 

Bus Bridging Decision Support Toolkit



Bus Bridging Assessment Tool
A User Delay Modelling Tool (UDMT)

Develop a tool to 
help agencies 

evaluate potential 
bus bridging plans

Provide measures 
of the impact on 

train and bus 
passengers

Provide measure of 
how well shuttle 
buses are used
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Bus Bridging Assessment Tool
Input and Output

Incident location and time

Expected duration of incident

Number & assignment of shuttle buses

Dispatch time and Demand reduction

Transit network characteristics

Train and bus ridership

Train and bus travel time

Subway Passengers’ Delay

Bus Riders’ Delay

Longest queue at disrupted stations

Detailed  impact on each bus route 

Shuttle buses performance measures

Degree of utilization of shuttle buses

Deadhead time of shuttle buses

Detailed measures at disrupted stations 

Bus Bridging 
Assessment

Tool



Bus Bridging Web User Interface







What was missing?

• Visualizations of several situations simultaneously
• Passenger count to be graphically scaled
• Visual tracking of TTC vehicles
• Delay time for arriving passengers at affected stations
• Complete overview of system
• User feedback tool
• No need for input of data in the visualization tool yet



1st Iteration





Assessment
• Display delay using varying circles
• Lacking in any statistical data
• Need for more of a visualization tool
• Create two different scenarios
• Buffer surrounding bus lines
• Lacking in meaningful data
• No interactivity
• Doesn’t support decision making
• Poor readability



2nd Iteration



Assessment

• No overview of entire scenario
• Total user delay for each scenario
• Insufficient data display
• Map isn’t very interactive
• Dashboard should have different scenarios
• Delay times with tooltips and dialogue boxes



3rd Iteration







Questions?


