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Integrated Transport Planning

> Topic discussed for many years
> Little representation in pedestrian and passenger modelling 

when linked to transport operations
> Critical for planning and design

> bus terminals
> railway and underground stations
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> railway and underground stations
> airports
> buildings (retail, residential, commercial 

applications)
> sports stadiums
> town centres
> conceptualisation and visualisation of 

schemes

> Operational Design
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Background
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VISSIM Micro-Simulation Modelling (pedestrians)

> Pedestrians have always been in VISSIM micro-simulation as an 
important aspect in junction modelling

> A simple link based behaviour model was sufficient for these 
applications

> Pedestrian flows play a more important role in other situations:
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> Pedestrian flows play a more important role in other situations:
> bus terminals
> railway and underground stations
> airports
> buildings (retail, residential, commercial)
> sports stadiums
> conceptualisation and visualisation of schemes

> For these area based applications, a more sophisticated behaviour 
model was included in VISSIM: The social force model

> Pedestrian Module now included in V5.1 of VISSIM micro-simulation



The Social-Force-Model

> Developed by Prof. Helbing, Federal Institute of Technology Zurich

see Helbing and Molnar (1995) 

> Each pedestrian is influenced by a number of forces, i.e. repulsive forces 
from other pedestrians, repulsive forces from borders and a driving force 
towards the desired direction of motion.
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Driving force in the 
desired direction of 

motion

Forces from borders

Forces from 
fellow

pedestrians

Driving force in the 
desired direction of 

motion

Forces from borders

Forces from 
fellow

pedestrians
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Arrivals + Distribution

Traffic Volumes

Approach Distribution

Left Turn 

Quarter Total Left 
(20%)

Through 
(70%)

Right 
(10%)

1st Q 100 20 70 1050 30 60

Platform Bif demand is less consistent  
��� � ebb and flow
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Variation in Demand Patterns

Left Turn 
Through 
Right Turn

2nd Q 120 24 84 12

3rd Q 140 28 98 14

4th Q 120 24 84 12

50 70 40

Service 1 Service 2 Service 3

Platform C

Platform A

Works with consistent traffic flow



Estimated Platform Occupancy towards CBD
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North Melbourne Station Operations
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North Melbourne

Services
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North Melbourne

Demand
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PTV worldwide
Aerial View

Growth Areas
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Melbourne CBD



PTV worldwide
Concourse View

(from north)
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Base Model Development

> Morning Peak hour model (7:30-8:30)
> Platforms / Concourse represented as Pedestrian Areas
> Furniture/ Shelter represented as Obstacles (physical barrier)

> Platform and Concourse levels connected with Ramps
> Concourse currently only at northern end of station
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> Concourse currently only at northern end of station

> Six Platforms
> Three Southbound (Up Direction)
> Three Northbound (Down Direction)

> Various Rolling Stock (Regional/ Metropolitan services)
> Number of Doors
> Number of Services per Platform
> Boarding and Alighting Passenger Numbers
> Passenger Interchange Patterns per Service



Base Model Development

> Dwell Time at station based on calculation: 
occupancy + boarding + alighting 

> Five classes of stationary time

> Boarding volumes based on spare capacity
> If train is near full, not all passengers can board

www.ptvap.com © PTV AP 2008Brisbane – Melbourne – Singapore 16

> If train is near full, not all passengers can board

> Passengers alight before passengers board

> Site Investigations identify that:
> Crowding on platform near to shelters
> High volumes of passengers alight near to ramps 

(placement on train to minimise journey times)



PTV worldwide
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PTV worldwide
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PTV worldwide
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Data managed within Excel Spreadsheet
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Interface between spreadsheet and VISSIM software



Modelling outputs – Level of Service (Fruin Density)
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Modelling outputs – Travel Times (Percentiles)
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Future Scenario Options – managed within spreadsheet

Change of Rolling Stock (change capacity)
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Additional Services (add more rows)

Impacts of Service Delays 
(change in arrival times)

Change in Station Operations
(change in platform arrival)

Change Passenger Volumes 
or Interchange Distribution



Conclusions

> Integrated Transport Planning of Facilities requires 
transportation and Pedestrian modelling

> Area Based Simulation Modelling integrated into traffic 
software allows for correct representation  for planning 
of Facilities

> North Melbourne Station provides good example of 
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> North Melbourne Station provides good example of 
complex operational planning and facility design –
investigation provides significant benefit to 
infrastructure and service planning.

> Approach can assess and ameliorate proposed 
operational or infrastructure changes at station

> Can assist to resolve crowding and congestion at North 
Melbourne Station 

> Spreadsheet based approach allows for systematic 
method to manage future scenarios
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