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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

Major unexpected rail Often, a simplistic
g disruptions occur m approach is followed for
frequently selecting shuttle buses

Result in degraded

A service and potential

Can lead to extensive
delays for passengers
loss of loyal passengers

and buildup at stations




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



User Specified Input

Data Inputs

Bus Bridging Assessment Tool

Input and Output

Incident location and time
m Bus Riders’ Delay

Expected duration of incident

v
v
v

Detailed measures at disrupted stations

2 Dispatch time and Demand reduction
Bus Bridging
F.m Number & assignment of shuttle buses Assessment —
Tool v=| Detailed impact on each bus route

alam'a
% Transit network characteristics

m Shuttle buses performance measures

2
[Ce] Degree of utilization of shuttle buses

lﬁ'nw Train and bus ridership

m'i] Train and bus travel time

Deadhead time of shuttle buses




Bus Bridging Web User Interface

(i Trapeze Bus Bridging

NAME KiplingKeele_Plan1

Disruption Occurred

DATE Select

START TIME 08:00 AM

Expected Duration

DURATION 55 mins v

Affected Stations
FIRST Kipling v

LAST Keele v

Pick Shuttle

AGENCY

TTC

Available Routes

Assign to Terminal

Kipling - Towards Keele

NETWORK GTHA

SIGNUP  GTHA with HSR F2017

SCENARIO Demo Scenario

Set Parameters

Dispatch Time:

Demand Reduction:
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Effectiveness Summary
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For Subway Riders For Bus Riders
SCENARIO Demo Scenario v

DELAYS PER STATION

Station Name No Riders Affectec RidersDelays (h) Queue at End (p) To Clear Queue (min) ~ Extra Wait

18516 49223 118164 0 1585
‘ SAVE

slington Station - Eastbound Platform 1,136.1 33407 111537 437 25.56
Royal York Station - Eastbound Platfori 7938 4258 77404 86 2545
Runnymede Station - Westbound Platform 1032 801 528 85 417
Old Station - Eastbound P 2617 15431 257.65 10.11 2571

5072 30341 4916 1133 2543
Old Station - Westbound Platform 588 8.03 367 1486 4
Runnvmede Station - 450 7 297 27 445 18 14 99
J] =de Statio 59 297 5.16 1499
Royal York 214 17.18 144 16 Se4
High Darl S*atian - Facthaiind Dlatfarm 721 5 17704 287 NQ A N3 75 72 -



@'rapeze‘ Bus Bridging UTTR’

Effectiveness Summary

TOTAL DELAYS

1878.7 hours A ‘, ours - SICNUP  GTHA with HSR F2017
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What was missing?

* Visualizations of several situations simultaneously

e Passenger count to be graphically scaled

* Visual tracking of TTC vehicles

* Delay time for arriving passengers at affected stations
* Complete overview of system

e User feedback tool

* No need for input of data in the visualization tool yet



1st Iteration

000 Model Bus Br‘idgihﬁ Tool
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(oMo N6 Modzl Bus Br‘idaiha Tool
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Assessment

* Display delay using varying circles

* Lacking in any statistical data

* Need for more of a visualization tool
* Create two different scenarios

e Buffer surrounding bus lines

* Lacking in meaningful data

* No interactivity

* Doesn’t support decision making

* Poor readability



ond Iteration

Traffic Management Dashboard

Stations Affected by Disruption Kipling to Keele Sample

« Keele

« Royal York

« Islington

oD z Riders Affected & Riders Delays (h)
Route Types Available within Buffer
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Assessment

* No overview of entire scenario

 Total user delay for each scenario

* Insufficient data display

* Map isn’t very interactive

e Dashboard should have different scenarios

* Delay times with tooltips and dialogue boxes



3rd Iteration

Scenario 1

Esri, HERE, NPS | Esri, HERE, NPS

Routes

Lsst update: & minut

Number of Buses Pulled Out of Service Duration Bus Riders Delay Desdhead Time Bus Riders Delay Number of Buses Pulled Out of Service Duration Bus Riders Delay Desdhead Time Bus Riders Delay




Home v |lgfj Comparative Visualisations for Bus Bridging Scenarios

Scenario 1

35 route_long_name JANE

26.22

route_long_name JANE

DeadheadTime 5.70

Esri, HERE, NPS | Esri, HERE, NPS Esri, HERE, NPS | Esri, HERE, NPS

Deadhead Time

Deadhead Time {mins)

Routes Routes

Number of Buses Pulled QOut of Service Duration Bus Riders Delay Desdhead Time / Out of Serv/Bus Riders Delay Bus Riders Delsy Number of Buses Pulled Out of Service Duration Bus Riders Delay Desdhead Time / Out of Serv/Bus Riders Delay Bus Riders Delay




Home ¥

4fi Comparative Visualisations for Bus Bridging Scenarios

I
Scenario 1

Olufunbi =
Scenario 2

Esri, HERE, NPS | Esri, HERE, NPS

Number of Buses Pulled from Route

Esri, HERE, NPS | Esri, HERE, NPS

Number of Buses Pulled from Route

¥

Buses Pulled

Buses Pulled

Routes

Number of Buses Pulled / Out of Service Durstion

Routes
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