TAn Integrated Modelling Approach for
LRT Projects

A Case Study of Edmonton’s Valley Line LRT

Ahmed Abdelnaby Susan McMillan HATCH
1



Outline

° Introduction

° Objectives

* Traffic Modelling Methodology & Challenges
°* Common Modelling Practices

° Innovative Modelling Approaches

° Case Study: Edmonton’s VLW LRT

* Discussion & Questions




Introduction

° LRT in North America
° LRT Schemes and Examples
* At Grades Systems Planning

° Importance of Planning

outputs




Objectives

Outline Modelling Challenges & Best
Practices

Research Innovative Modelling
Approaches/Tools

Develop/Summarize Efficient Processes
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Traffic Modelling Methodology & Challenges

— Modelling Inputs

— Existing/Base Models

— Future Models

— Model Development

— Modelling Guidelines
— LRT operations

— Inputs & Outputs
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Traffic Modelling Methodology & Challenges

—Modelling Inputs Example

— Pedestrian Inputs:

Pedestrian Activity Assumed Flow Description
Low 116 e e direction /i Mid-Block crossings and intersections in suburban areas
and away from LRT platforms.
. N Mid-Block crossings and intersections in suburban areas
M 2 h L L
edium 0 ped per direction /hr within close proximity to LRT platforms.
. N Intersections nearby Transit Oriented Developments
High h
'8 o5 el jper elieciton (TOD), Platforms, and mixed land uses.
Very High 50 ped per direction /hr Mainly downtown areas where there is more priority for

maintaining active modes connectivity.
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Traffic Modelling Methodology & Challenges

—Modelling Outputs Example

— LRT delays:

LRT Delay Distribution
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- Pedestrian delays

Conflicting Pedestrian Phase

Pedestrian traffic = 112 ped/hr
Intended Cycle (no-priority) = 120 seconds
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Traffic Modelling Methodology & Challenges

—Modelling Outputs Example
— Signal Statistics

Average of 5 Runs 1 2 4 5 6 8 102 104 106 108 301 302
Movement WBL EBT SBT EBL WBT NBT South West North East EB LRT WB LRT
Total Green 806 3238 1818 453 3581 1818 564 208 592 197 2373 2373
Average (non-comulative) 13 46 30 9 47 30 7 7 7 7 29 29
Yellow 3.5 3.5 4 3.5 3.5 4

Red 3.5 3 3 3.5 3 3

#served 60 71 61 52 76 61

Theoritical Phase length 17 34.5 38 17 34.5 38

Theoritical number of phases 80 80 80 80 80 80

% change due to LRT -10% 33% -27% -40% 47% -27%
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Common Modelling Practices

Software
Capacity Evaluation
Traffic Modelling
Rail Modelling

Model Development

Determining LRT Priorities
Building the Models

Feeding traffic versus LRT outputs
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Innovative modelling approaches

May be a picture occupying the rest of this slide
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Defined Interaction between the Project Teams

Vs

« VISSIM
« Synchro

Regional

Traffic
Transport Models
Models
||
||
Design LRT
Teams Models

» Roadway » OpenTrack

and Track
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Selection of LRT Intersection Control Strategies

Start

- 0 Full Priority

Traffic Coordlnah_on must be maintained e Partial Priority (high)
on side street?

v

High Pedestrian Volume?

¥

Yes
4
Spare Capacity? Spare Capacity?

v v l v
Suitable Intersection Spacing?

Yes

v v
® L 2]
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Software Development & Integration (SmallSim)
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Software Development & Integration (SmallSim)
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Automation of Technical Inputs/Outputs Exchange

Course ID Seconds Time[s] Distance [km] Distance [m] Seconds Speed [km/h]
EB100 0 25200 0 0 0 0
l l H EB100 1 25201 0.0006 06 1 4
LRT Detectors Calculations T T - :
EB100 3 25203 0.005 5 3 12
EB100 4 25204 0.0089 8.9 4 15.9
EB Train
. . . Average
Signal Coordination o || s
Node Strategy Min Delay |Average Delay| Max Delay |Total Del ) Stops Total # Trains Delay Delay Delay Delay Std
87159) 3 03 11.1] 37.1 12.5 29| EB100 o) 9 23 0g61 18.4p-1 339 23|
87189 2 0.0 0.0 17| 0.2 of EB100 60| 10 2pgll0 Q16 0.6[L.6 4] 89
87223 3 116 12.9 203 13 1| EBI00 60| 11 25@fl ®0472 0.4f7.2 ou| Q|
. . 87224 3 1.7] 3.5 38.6) 6.0 2| EB100  60) 12 250)2 27 16.52.7 227 20
|_ RT Sta t| S‘t| CS Tra n Sfe r 333142 3 0.0) 206 83.5 204 35| EB100 60| 13 758J3 Q@83 23.68.3 713 120
104109) 5 0.6 38.2 112.2) 42.0) 31] EB100 57| 14 Z53)4 Q10538 55.83.8 9841 336
EB100 15 25215 0.0694 69.4 15 20
EB100 16 25216 0.075 75 16 20
EB100 17 25217 0.0805 80.5 17 20
. EB100 18 25218 0.0861 86.1 18 20
Detector Information Transfer w9 s oms o6 »
Proposed Strategy Notes Check In Detector Port Check In Detector ID Check In Detector Distance from Signal Head (m) Check Out Detector # Check Out Detector ID Check Out Detector Location from Intersection (m)
NB B NB B NB B NB B NB B NB B
2 Full PreemptionNB 411 55 430" 106547  106%%” 382 N 145180 n 421 422 1cp, 10655 44 10653 156 a2 90 %0
2 Full Preemption NB 411 412 106797  1068Q.7 380 195 1 422 10681, 10682 % %0
4 oo, D 312y 10651y 10650 r 19 " 180 oo 322 ° 10648 10649 - 2t stop bar at stop bar
2 411 412 10683, 1008, 180 190 1 422 10685 '~ 10686 % %
3 & 3 ¥ 32V, 10689, 1068, 198t /180 8L 3 322 8t 10646 3 10645 “ % stop bar at stop bar
3 311 312 10682 10648 180 190 321 322 10641 39 10643 at stop bar at stop bar
2 102 a1 2 410" 10638 10438 1602 20365 102 421 422102 10639 65 10637 97 65 90 %0
3 311 312 10635 10634 215 215 321 322 10632 10633 at stop bar at stop bar
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Specialized Modelling
* Vehicle Actuated Programming (VAP

* Component Object Model (COM) interface
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Technical Aspects

Forecasting
& DTA

City’s Traffic Design (Rail
Ops and Roadways)
Rail Traffic
Modelling Modelling
HATCH 8




Project’s Interaction & Processes

2- Synchro 1- DTA

Forecast traffic volumes feed to
Synchro signal optimization and
VISSIM.

4- VISSIM Modelling

Incorporates Base Synchro timing

Optimize signal timing (No LRT).
Coordinate signals where neaded.
Identify spare capacity and critical
movements.

plans and OpenTrack LRT operation.

3- LRT Priority Decisions

Signals are modelled and re-

Build acceptable threshold for optimized based on TSP determined

insStep 3
Provide feedback on EMME traffic

volumes.

pedestrian, vehicle and LRT

operations.
Identify initial LRT priority at every I

intersection (decision tree)

- Workshop to present results and
6- SmallSim 05 finalize LRT priorities. .
5- OpenTrack Modelling
- Integrated model run between VISSIM
and OpenTrack is completed with - VISSIM TSP signal timings is
higher accuracy for run time. processed and fed to OpenTrack
(intersection delays and travel time
distributions)

' LRT run time and operations.
HATCH



Planning the project

Project Workshops between forecasting, TrafficOps, and traffic modelling:

«  Selection of LRT priorities
Process for iterations between macro and meso scopic models
Expectations of future signal controllers capabilities and
operations
Continuous communication and data exchange internally between traffic

and rail modelling teams
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Benefits

Clearly defined process

Designed to have no manual traffic diversion adjustments.

Automated exchange/transfer between forecasting and
traffic modelling.

Automated exchange/transfer between rail and traffic
modelling,.

The application of integrated models using SmallSim

HATCH <21
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Thank you.

For more information,
please visit www.hatch.com
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