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Executive Summary 
The Department of Transport (DOT), as part of an assessment of immediate and long term regional 
and metropolitan rail needs, has determined that planning for the Proposed Transit Corridor between 
Deer Park and West Werribee be developed as part of the Regional Rail Link Project. The current 
stage of planning involves supporting the preparation of a reservation of the corridor to secure the 
proposed transit corridor and preserve the right of way. 
 
This proposal is a significant and strategically important opportunity for the future development of the 
Regional Rail Link Project and the Victorian Transport Plan. 
 
This report details the preliminary engineering design services provided by AECOM to the Department 
to enable determination of the minimum corridor footprint required to support the reservation planning 
process. 
 
This project overview summarises the preliminary engineering design services provided to the 
Department to enable determination of the minimum corridor footprint required and support the 
Planning Scheme Amendment process. The services provided have been incorporated to: 
 
• Determine the minimum functional requirements for the Proposed Transit Corridor of the Regional 

Rail Link Deer Park to West Werribee; 

• Design the proposed Regional Rail Link alignment and corridor footprint; 

• Prepare the Functional Design for the Proposed Transit Corridor; 

• Identify the future High Speed Design Standard requirements for the Railway;  

• Ensure that implementation of the Proposed Transit Corridor supports the Planning Scheme 
Amendment process; and to 

• Secure the right of way and protect the rail reservation required to deliver improved public 
transport services to regional and urban growth areas. 

 

Figure 1: Proposed Transit Corridor Route Map 
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Proposed Transit Corridor Design 

The Proposed Transit Corridor will be a new 30km reservation linking the Ballarat Rail Corridor at Deer 
Park in the north with the Geelong Rail Corridor at West Werribee in the south.  
 

 

Figure 2: Proposed Location and Route Map 

 
The Proposed Transit Corridor will include: 
 
• New Railway Reservation to facilitate the construction of dedicated Geelong Main Lines for 

Regional Rail Link services to run express to Geelong. 

• Improved Public Transport access to major urban growth areas in Melbourne’s outer west 
including Proposed Stations at Tarneit and Wyndham Vale. 

• Provision for up to 4 proposed future stations with modal interchange and park and ride facilities. 

• Provision for shared pathway network, linear parkland and integrated urban design. 

• Provision for future Western Freight Link Deer Park to Derrimut. 

• Provision for Suburban Electrified Lines to be extended from Werribee to Wyndham Vale. 

• Future proofing of the corridor to preserve future High Speed Passenger Services at permissible 
speeds up to 200km/h. 

 

Functional Requirements of the Operational Railway 

The Proposed Transit Corridor has been prepared to meet the functional requirements for operation of 
the railway by providing an alignment that enables Regional Rail Link services to travel at Permissible 
Line Speeds up to 160km/h.  
 
Further, the alignment has been designed to protect the introduction of high speed passenger services 
in the future with introduction of Enhanced Permissible Line Speeds up to 200km/h. The introduction 
of future high speed services will require the development of new track design construction standards 
suitable for passenger railway operations with line speeds up to 200km/h. 
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Proposed Transit Corridor Configuration 

Generally the Proposed Transit Corridor has been configured to include up to 4 Broad Gauge 
Passenger Tracks within a footprint up to 60m wide. The Integrated Transport Network Planning Study 
has suggested that implementation of the RRL be developed incrementally to meet urban growth and 
future travel demands. 
 
In its initial phase to deliver Regional Rail Link services, the 60m wide footprint would typically allow 
for provision of: 
 
 
• Up and Down Express Tracks between Deer Park and Manor; 
 
• Proposed Tarneit Station; 
 
• Proposed Wyndham Vale Station; 
 
• Up and Down Loop Tracks at Tarneit Station and Wyndham Vale Station; 
 
• Connection to the Ballarat Corridor and connection to the Geelong Corridor; 
 
• 18 x Road / Rail Grade Separation Structures; 
 
• 5 x Rail Bridge Structures; 
 
• 5 x Rail Culvert Structures; and a 
 
• Landscape overlay including shared path on each side of the corridor. 
 

Figure 3: Regional Rail Link – Initial Phase 

 

 

Figure 4: Proposed Connection to Geelong Corridor 
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Figure 5: Typical Cross Section – Proposed Transit Corridor 

 

 

Figure 6: Proposed Connection to Geelong Corridor
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The ultimate Proposed Transit Corridor will allow provision for: 
 
 
• 2 x BG tracks for Regional Rail Link Express Services on the RRL main lines between Deer Park 

and West Werribee, nominally central to the corridor; 
 
• 2 x BG loop tracks for Regional Rail Link Stopping and Short Starting Services on the RRL loop 

lines between Truganina and Black Forest, adjacent to the main lines; 
 
• 2 x BG electrified tracks for Suburban Services on the extended Suburban Electrified Lines from 

Werribee Station to Wyndham Vale Station; 
 
• 2 x BG electrified tracks from Wyndham Vale Station to the Manor Lakes North Suburban Train 

Stabling and Maintenance Facility; 
 
• Up to 6 Proposed Future Stations for Regional, Suburban and Local Interchange; 
 
• Connection to the Ballarat Rail Corridor west of Deer Park; 
 
• Down Ballarat Line to be grade separated over the RRL corridor Down side of Deer Park Station; 
 
• Connection to the Geelong Rail Corridor at Manor; 
 
• Up Geelong BG Track, existing Bi-Directional SG Track and Future SG Track to be grade 

separated over the RRL Corridor; 
 
• Provision for new signalling and communications equipment including new Control Panel in 

Centrol, modifications to existing Ballarat and Geelong Line CBI, new wayside signals, cabling and 
signage; 

 
• Connection to the Werribee Line west of Werribee; 
 
• Suburban Electrified Lines to be elevated over the existing Geelong Corridor; 
 
• Suburban Electrified Lines to be extended to Wyndham Vale Station; 
 
• Provision for Overhead Electrification and Traction Power equipment including 4 new Substations 

in the Suburban Electrified corridor between Werribee and Wyndham Vale; 
 
• Provision for up to 3 existing Level Crossings to be removed through grade separation including 

Robinsons Road on the Ballarat Corridor; Browns Road and Wests Road on the Geelong Corridor; 
 
• Suburban Train Stabling and Maintenance Facility to the north of Manor Lakes; 
 
• Regional Train Stabling Facility to the south of Manor Lakes; 
 
• Passive Provision for up to 2 x SG Bi-Directional Freight Lines in the RRL corridor between Deer 

Park and Boundary Road to integrate with a future Intermodal Terminal in the Derrimut area. 
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Proposed Future Stations 

The Proposed Transit Corridor footprint includes the staged development for up to 6 future stations. 
The Indicative Station Layout that has been developed for Proposed Station Footprint achieves the 
functional objectives for the provision of new passenger facilities, accessibility and parking suitable for 
an interchange or park and ride station. The Indicative Station Layout will provide a robust footprint 
that enables the station layout to develop incrementally with urban development and future demand 
growth. 

 

Integrated planning and design of the proposed growth area framework plans and precinct structure 
plans for urban growth areas along the corridor would commence based on the proposed rail 
reservation including station footprints. 

 

The primary stations proposed to be constructed as part of the initial phase of the Regional Rail Link 
are Tarneit and Wyndham Vale. 
 
Name Service Ultimate Features 

Proposed Tarneit Station  

@ Rose Grange Major Activity 
Centre 

Regional Park and Ride, and Modal 
Interchange 

Proposed Wyndham Vale Station  

@ Manor Lakes Major Activity 
Centre 

Regional / Suburban 
Interchange 

Park and Ride, and Modal 
Interchange 

 
The development of proposed future stations is to be protected for the sites below: 
 
Name Service Ultimate Features 

Proposed Future Station @ 
Truganina 

Regional Park and Ride, and Modal 
Interchange 

Proposed Future Station @ 
Davis and Tarneit Roads 

Regional Park and Ride, and Modal 
Interchange 

Proposed Future Station @ 
Sayers Road  

Regional Park and Ride, and Modal 
Interchange 

Proposed Future Black Forest 

@ Black Forest Road 

Suburban Park and Ride, and Modal 
Interchange 

 

Major Infrastructure Provisions 

The major infrastructure requirements identified for the ultimate configuration of the Proposed Transit 
Corridor of the Regional Rail Link Deer Park to West Werribee are: 
 
• 16 x Road over Rail Grade Separations at existing or future arterial roads; 

• 1 x Road Underpass Grade Separation at Robinsons Road; 

• 1 x Rail Underpass Grade Separation at Deer Park Bypass; 

• 3 x Major Rail over Rail Grade Separations within existing rail reservations at Deer Park, Manor 
and West of Werribee; 

• 5 x Rail Bridges including Landmark Bridge Opportunities at Skeleton Creek, Werribee River and 
Davis Creek; 

• 5 major culvert structures including the Lollypop Creek; and 

• Allowance for the proposed future Armstrong Road has been reserved within the Combined 
Transport Corridor at Manor Lakes with potential for a grade separated crossing of the Geelong 
Rail Corridor to connect to the Princes Freeway Interchange. 
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Public Transport Access 

A key element of the proposed design is the track configuration with the Loop and Express Track 
arrangement through stations.  
 

 
 
The proposed configuration will provide the opportunity for Regional Stopping Trains to access 
platforms at the proposed stations, whilst providing a clear path for Regional Express Trains such as 
the Geelong Flagship Service to run express through the station. 
 

Travel Time Enhancements 

As part of the broader Regional Rail Link project, the Proposed Transit Corridor will deliver an 
uninterrupted route for Regional Rail Link services between Deer Park and West Werribee.  
 
The proposed alignment design and configuration has the potential to provide: 
 
 
• 14 minute journey times between Deer Park and Manor for Regional Stopping Services stopping 

at the proposed Tarneit and Wyndham Vale Stations; 
 
• 11 minute journey times between Deer Park and Manor for Regional Express Trains travelling at 

the Permissible Line Speed of 160km/h; 
 
• Sub 10 minute journey times between Deer Park and Manor for future high speed Regional 

Express Trains travelling at the Enhanced Permissible Line Speed of 200km/h. 
 
 
The simple comparison of travel time estimates demonstrates that the benefits of operating the loop 
and express track configuration through stations are clear.  
 
The proposed track configuration will provide the opportunity to deliver new passenger train services 
to the urban growth areas west of Melbourne; will deliver improved line speeds and has the potential 
to reduce overall journey times for regional areas. 
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Impacts of the Proposed Transit Corridor 

Alignment 
Issues 

 

Item Description 

Land Impacts A Alignment at Deer Park Junction remains within existing Ballarat Rail 
Corridor thus minimising potential land impacts on existing residential lots 
in Central Park West. 

B Proposed alignment runs to the east of Christies Road without impacting 
the existing Boral Resources land. Site access along the Christies Road 
Reservation has been restored via Riding Boundary Road. 

Priority for RRL 
Main Lines  

C Potential land impacts east of Robinsons Road require the Deer Park 
Junction connection to existing Ballarat Rail Corridor to the west of 
Robinsons Road. Priority access for the RRL Lines to remain at grade, 
requires the Down Ballarat Line to be grade separated over the Proposed 
Transit Corridor. 

D Priority access for the RRL Lines to be at grade with the Geelong Corridor 
will interface with existing V/Line and ARTC Lines and require the existing 
BG Up Geelong Line and SG Line to be grade separated over the proposed 
RRL Lines. 

Line Speed E Generally the minimum curve radius applied along the express centre 
tracks is 2025m to enable future high speed Regional Rail Link services to 
achieve the Enhanced Permissible Line Speed of 200km/h. The proposed 
alignment in the connection to the Ballarat Corridor includes a 1300m 
radius curve with a maximum Permissible Line Speed of 160km/h subject 
to acceptance of the Proposed RRL Track Design Standards. 

Existing 
Transport 
Reservations 

F The proposed corridor integrates with the existing 75m wide Christies Road 
Transport Reservation between Riding Boundary Road and Middle Road. 
Christies Road maintains the existing 20m road reservation and access to 
Boral Resources Site. 

 G Integration of the combined RRL and Armstrong Road Transport Corridors 
and Wyndham Vale Station to be within the existing Manor Lakes Transport 
Reservation. The proposed future Armstrong Road will occupy 29m 
reservation width for the road element which would be sufficient for a future 
4 lane arterial road. 

Access and 
Visual Amenity 

H Proposed Tarneit Station to be located to the east of Derrimut Road in 
shallow cutting up to 3m deep to integrate with Proposed Major Activity 
Centre. 

 I Proposed Transit Corridor through Wyndham Vale is to be in Deep Cutting 
up to 8m deep to minimise potential impacts on existing urban area with 
dense residential development. 

 J The Proposed Wyndham Vale Station is planned to accommodate up to 6 
tracks and 4 platform faces to provide for Regional Express services, 
Regional Stopping services and Suburban Electrified services. 

Armstrong Road 
Transport 
Corridor 

K The location of the Proposed Wyndham Vale Station dictates the extent of 
corridor with 6 tracks and maximum reservation width of 46m within the 
75m Manor Lakes Transport Reservation. Opportunities to reduce the rail 
configuration and reservation width to 35m would provide a road 
reservation of 40m width and protect transport planning for a future 6 lane 
divided road. 

Table 1: Key Impacts of the Proposed Transit Corridor 
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The Key Issues for Development 

Investigation of key focus areas along the transit corridor was undertaken to concentrate the 
engineering design on specific areas of constraint and known construction challenges. The key issues 
identified that will require careful consideration during detailed planning and design are: 
 
• Existing Ground Conditions and abundance of rock 

• Detailed Hydraulic Modelling of watercourse crossings and flood plains 

• Access and Amenity to existing and future residential areas and activity centres 

• Proposed Future Armstrong Road alignment and configuration 

• Combined Rail and Road Transport Reservation through Manor Lakes 

• Impacts on Greens Road alignment and associated Developments 

• Proposed Lollypop Creek Culvert Crossing 

• Road Access Restoration 

• Interface with existing Ballarat Rail Corridor at Deer Park 

• Interface with existing Geelong Rail Corridor at Manor and West of Werribee 

 

Summary 

Construction of the Proposed Transit Corridor has been estimated to range in the order of $1.48B for 
the initial stage of development. The initial stage for the RRL will facilitate the construction of: 
 
• 2 x BG Express tracks for Regional Rail Link Express Services on the RRL main lines between 

Deer Park and West Werribee, nominally central to the corridor; 

• 2 x Proposed Stations at Tarneit at Wyndham Vale; 

• 2 x BG Loop Tracks at Tarneit and Wyndham Vale for Regional Stopping Services; 

• Connection to the Ballarat Corridor at Deer Park; 

• Connection to the Geelong Corridor at Manor; 

• 18 x Road / Rail Grade Separations; 

• 5 x Rail Bridge and 5 x Rail Culvert Structures; and 

• Provision for incremental development of the ultimate configuration for the Proposed Transit 
Corridor. 

 

The Next Steps 

AECOM is pleased to submit the Functional Design Summary Report for the Proposed Transit 
Corridor for the Regional Rail Link Deer Park to West Werribee to the DoT. The Functional Design 
Summary Report is submitted to the DoT to initiate the following steps: 
 
1. To seek Departmental ratification by the Department of Transport and Ministerial endorsement for 

the Proposed Transit Corridor as part of the Regional Rail Link alignment between Deer Park and 
West Werribee; 

2. To form part of the documentation required for public exhibition of the Regional Rail Link - Deer 
Park to West Werribee as part of Public Consultation of the proposed Urban Growth Boundary by 
the Department of Planning and Community Development; 

3. To provide a robust platform for continued design and development of the Proposed Transit 
Corridor of the Regional Rail Link - Deer Park to West Werribee; and 

4. To undertake detailed planning and design to encourage integrated development of future growth 
area framework plans and precinct structure plans with the Proposed Transit Corridor and future 
rail and road reservations. 
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1.0 Introduction 
AECOM Australia Pty Ltd has been engaged by the Department of Transport (DoT) to provide 
Preliminary Engineering Design Services to help secure the Proposed Transit Corridor for the 
Regional Rail Link (RRL) – Deer Park to West Werribee. 
 
The Department is currently undertaking detailed planning for the Proposed Transit Corridor between 
Deer Park and West Werribee as part of the Regional Rail Link project. The current stage of planning 
has incorporated preliminary engineering design services from AECOM to: 
 
• Design the proposed Regional Rail Link alignment and corridor footprint; 

• Prepare the Functional Design and proposed High Speed Design Standards for the Railway;  

• Support the preparation of the reservation planning process; and to 

• Secure the Proposed Transit Corridor reservation and preserve the right of way. 

  
This project is a significant and strategically important opportunity for the future development of the 
Regional Rail Link project and the Victorian Transport Plan. The Regional Rail Link project was 
recently announced as a priority infrastructure project as part of the Federal Budget 2009/2010 and 
has received the full Commonwealth funding requested from the Federal Government. This project is 
of regional, metropolitan and state significance and construction of the Regional Rail Link project is 
due to be completed in 2014. 
 
This project overview outlines the engineering planning and design provisions identified with the 
Department to enable determination of the minimum corridor footprint required and support the 
reservation planning process. 
 

 

Figure 7: Proposed Transit Corridor - Location Map 
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Figure 8: Proposed Transit Corridor – Route Map 
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1.1 Regional Rail Link – Deer Park to West Werribee 

The Regional Rail Link Deer Park to West Werribee will create 30km of new transit corridor 
incorporating: 
 
• New Railway Reservation to facilitate the construction of dedicated Geelong Main Lines for 

Regional Rail Link services to run express to Geelong 

• Improved Public Transport access to major urban growth areas in Melbourne’s outer west 
including Proposed Stations at Tarneit and Wyndham Vale 

• Provision for up to 4 proposed future stations with modal interchange and park and ride facilities 

• Provision for shared pathway network, linear parkland and integrated urban design 

• Provision for future Western Freight Link Deer Park to Derrimut 

• Provision for suburban Electrified Lines to be extended from Werribee to Wyndham Vale 

• Future proofing of the corridor to preserve future High Speed Passenger Services at permissible 
speeds up to 200km/h. 

 

1.2 Background 

The Proposed Transit Corridor is approximately 30km in length and links the Ballarat Rail Corridor at 
Deer Park in the north with the Geelong Rail Corridor at West Werribee in the south. The Proposed 
Transit Corridor was formerly known as the Tarneit Transit Corridor and conceptual schemes for new 
railways within the corridor have been developed in previous years. 
 
The Proposed Transit Corridor forms part of the Regional Rail Link that was announced as a priority 
project in the State Government’s Victorian Transport Plan in December 2008. The Regional Rail Link 
is a major requirement to improve public transport access for regional and metropolitan areas to the 
west of Melbourne. 
 
The Regional Rail Link will be a major new piece of infrastructure and ultimately will include a 
dedicated new line running from West Werribee to Sunshine and then through to Southern Cross 
Station. The project will provide substantial increases in capacity and reliability for Geelong, Ballarat 
and Bendigo services, and free up capacity for extra suburban services from Werribee, Sydenham 
and Craigieburn. 
 
The broader project will include potential for: 
 
• Up to 50 kilometres of new rail track on a dedicated alignment for Regional Trains only - allowing 

regional services to run express into Melbourne and not be caught up with the growing number of 
suburban services;  

• Segregation of Suburban Electrified Lines – allowing capacity improvements for suburban train 
services on existing electrified lines; 

• Improved access to Southern Cross Station;  

• Integrated development of the Inner West Corridor; and 

• Development of stations, modal interchanges and railway facilities along the route. 

 
Project benefits to be delivered will include: 
 
• Once complete, Regional Rail Link will deliver capacity for an extra 9,000 regional and suburban 

passengers every hour.  

• Double the capacity of the regional rail commuter network with new rolling stock. 

• Allows regional trains from Geelong, Ballarat and Bendigo to run express into Melbourne, without 
being caught behind suburban trains.  

• Frees up critically needed space for additional suburban services on the Werribee, Sydenham 
and Craigieburn lines.  
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1.3 Project Objectives 

The Department have adopted the following primary objectives and criteria for the preliminary 
engineering design in this phase of works: 
 

 

Figure 9: Project Objectives for the Proposed Transit Corridor 

 
Expanding on the primary objectives, the following aspirations were recognised for the Regional Rail 
Link – Deer Park to West Werribee. The Functional Design of the Proposed Transit Corridor will aspire 
to: 
 
• Be consistent with the Victorian Transport Plan December 2008; 

• Ensure the configuration provides the functionality required to meet the required future network 
operations; 

• Ensure the alignment allows for mixed use passenger and freight operations including future high 
speed regional services; 

• Ensure the alignment integrates with known projects with interfaces to the RRL; 

• Provides suitable track alignment geometry and drainage for the transit corridor; 

• Provides suitable alignment for stations, intermodal site and stabling facilities; 

• Minimise potential footprint of engineered cut/fill batters; 

• Minimise potential impacts on existing floodplains and areas subject to inundation; 

• Identify all road rail grade separations and rail bridge structures required; 

• Provide an accurate land footprint for the corridor; and to 

• Provide the base for a robust cost estimate. 

 

 
To minimise 

the footprint of 
engineered cut 

/ fill batters 

To minimise 
impact on 
existing 

floodplains and 
areas subject 
to inundation

To ensure 
suitable track 
geometry and 
drainage for 
the Transit 
Corridor 
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1.4 Criteria for Success 

The following criteria were selected as realistic outcomes to assess whether the project objectives 
have been realised: 
 
• Ensure that engineering standards for alignment and clearances are applied; 

• Ensure engineering standards for drainage are applied ; 

• Ensure track drainage and formation is considered; 

• Ensure rail/road grade separation is incorporated; 

• Ensure the design footprint does not exceed the proposed Public Acquisition Overlay boundaries; 

• Capacity of design to incorporate engineering solutions to ensure that flood levels are not 
increased adjacent to land subject to inundation; and 

• Capacity of design to incorporate engineering solutions to ensure that adjoining land not subject 
to flooding remains flood free. 

 

1.5 Design Status 

The design status for the planning phase of the Functional Design is now complete as the proposed 
transit corridor design and ultimate corridor footprint has been defined. The proposed corridor 
alignment established by the DoT as part of the detailed planning process has been refined and 
enhanced to further: 
 
• Minimise potential land impacts on existing properties; 

• Minimise potential hydraulic impacts;  

• Integrate future developments with property adjacent to the corridor where possible; and to 

• Define the footprint necessary to build the ultimate transit corridor. 

 
The proposed alignment for the Regional Rail Link Deer Park to West Werribee has been confirmed 
from the connection to the Ballarat Corridor at Deer Park through to the connection to the Geelong 
Corridor at West Werribee. The corridor footprint for the alignment has been refined to incorporate 
access restoration requirements for existing road reservations and properties adjacent to the corridor. 
 
The proposed configuration of the transit corridor for the Regional Rail Link Deer Park to West 
Werribee has been defined to reflect the passive provision for freight to a potential intermodal terminal. 
Passive provision for a standard gauge freight route from Derrimut to Deer Park has been 
incorporated into the Proposed Transit Corridor between Robinsons Road and Boundary Road. 
 
The proposed alignment for the Regional Rail Link Deer Park to West Werribee from Manor Lakes to 
the Geelong Corridor has been refined to reflect recent discussions between DoT and the City of 
Wyndham to minimise potential constraints on the RRL footprint as a result of new developments 
adjacent to the corridor. These constraints have been assessed to identify: 
 
• Potential improvements in the corridor design; 

• Options available to minimise potential impacts on adjacent roads and property; and to 

• Provide flexibility in preparing an integrated development strategy for implementation. 

 
The proposal to culvert the Lollypop Creek at Manor Lakes to reduce the potential impacts of grade 
separation at Greens Road; required preliminary hydraulic modelling of the creek to be performed to 
support the technical and environmental assessment by Melbourne Water. Melbourne Water have 
provided “in principle advice” that the proposed culvert crossing would be accepted subject to specific 
conditions as it has the potential to provide a net benefit to the community by reducing potential 
impacts from elevating Greens Road. Melbourne Water have advised that acceptance and approval of 
the culvert crossing will be subject to detailed hydraulic modelling in the detail design phase of this 
project. 
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2.0 Project Inputs 
The following data inputs have been used during this investigation: 
 
• DoT Low Resolution Aerial Photography and Pass Assets Data Set for the nominated areas as 

per Table 2 below:  

 
Location Line Kilometerage Melway Reference 

Sunshine to Rockbank Ballarat 17.814km Map 5, Map 40 H1 to Map 344 G9 

Werribee to Little River Geelong / 
Werribee 

37.663km Map 5, Map 205 K7 to Key Map 11 
D12 

Table 2: Project Input Data Reference 

 
• Low - Res Aerial Photos 2006; 

• Low – Res Aerial Image 2009; 

• Melbourne 1m contours in GIS, MapData format; 

• Cadastral Data 2009 (Brimbank, Melton and Wyndham); 

• Rail reservation (VicTrack Lease Boundary in GIS, MapData format); 

• Track alignment centreline data GIS MapInfo format; 

• Existing features have been traced from the DoT Low Resolution Aerial Photography to create an 
aerial trace survey (ATS) in 2D format only; 

• Victorian Rail Curve and Gradient Diagrams (former PTC 1994); 

• Melbourne Water Flood Level Data; 

• Melbourne Urban Growth boundary. 

 

2.1 Abbreviations 

ABBREVIATION DESCRIPTION  ABBREVIATION DESCRIPTION 

DoT Department of Transport  ARTC Australian Rail Track 
Corporation 

PRG Project Reference Group  NCOP National Code of 
Practice 

BG Broad Gauge Track 
(1600mm) 

 ARA  Australasian Railway 
Association 

BGC Broad Gauge Convertible 

(1600 – 1435mm) 

 ARO Authorised Railway 
Operator 

SG Standard Gauge Track 
(1435mm) 

 V/LINE Regional Rail Operator 

DDA  Disability Discrimination Act  CONNEX Suburban Passenger 
Rail Operator 

ATS Aerial Trace Survey  GAA Growth Area Authority 

TAD Through Alignment Design  TTC  Tarneit Transit Corridor 

OHE Overhead Line Electrification  RRL Regional Rail Link 

VRIOGS Victorian Railway Industry 
Operators Group Standards 

 VTP Victorian Transport Plan 

Table 3: Abbreviations 
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CODE LOCATION NAME  CODE LOCATION NAME 

SUN Sunshine  BAT Ballarat 

DEK Deer Park  SSS Southern Cross Station 

DWJ Deer Park West Junction  WER Werribee 

DBS Deer Park Boral Siding  MAN Manor 

RBK Rockbank  LRR Little River 

MEL  Melton  GEE Geelong 

Table 4: Location Names as per VRIOGS 007.2006 

 

2.2 Conventions 

Normal railway conventions and terminology are used in this report to describe the rail corridor and the 
associated rail infrastructure layout. The normal convention includes: 
 
• All track leading towards Southern Cross is considered the UP track or in the UP direction. 

• All track leading away from Southern Cross is considered the DOWN track or in the DOWN 
direction. 

• All chainage along the Ballarat or Geelong Lines is in the DOWN direction from Southern Cross 
Station, when standing with your back to Southern Cross Station. 

• A bridge that passes over the railway line is called an Over-line bridge. Similarly a bridge that 
passes under the railway line is called an Under-line bridge. 

• The area to the side of the track between the nearest running edge of the rail and the rail reserve 
boundary is known as the Cess. 

• The Main Line is considered to be the through route of an alignment. Where two tracks diverge at 
a turnout, the through route is considered to be the straight leg with the higher permissible speed. 
The diverging route is considered to be the curved leg with the lower permissible speed. 

 
The drawing convention has been prepared in accordance with VRIOGS 007.2_2006 Infrastructure 
Drawing Standards. 
 
In addition the naming convention has been developed as follows: 
 
• All other siding Names have been adopted from VicTrack and PTC drawings and also colloquial 

reference by Stakeholders. 

• All existing turnout names have been shown indicatively based on current signalling arrangement 
drawings obtained from the VicTrack DMS. 

 
The Master Chainage Reference in the Functional Design is shown along the existing Ballarat Rail 
Corridor from Southern Cross Station with Chainage Datum CH00.000km at Southern Cross Station, 
in accordance with VRIOGS 004.1-200X Kilometerage and Alignment Standard and normal railway 
conventions. 
 

2.2.1 Stabling Conventions and Train Configurations 

Design development has been based on the provision of additional stabling sidings for operational 
stabling purposes and future maintenance functions. 
 
Operational Stabling:  An operational siding is defined as a siding which provides stabling for trains 
between passenger services. Operational stabling could be overnight or during the day between 
services or between AM and PM peaks. As a minimum, Operational Stabling would require a driver’s 
access path around the full perimeter of a stabled train in a secure siding to enable the driver to 
inspect the train before exiting the siding. 
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Maintenance Stabling: A maintenance siding is defined as a siding used to stable trains that are 
intended to be moved to a maintenance road for light or heavy maintenance, testing and examination. 
Maintenance sidings are normally associated with a maintenance yard or depot such as Bayswater, 
Newport, Epping or Westall. Internal and external maintenance activities can also be carried out in an 
operational stabling siding if paved pathways are provided for battery truck, battery tug or cleaning 
trolley access. 
 

2.3 Site Access and Inspections 

Access to the nominated sites has been provided for site visits, and for site investigations. 
 

2.3.1 Site Visits 

Site visits were undertaken during the design development phase to inspect the route and validate the 
proposed design as follows: 
 

Locations Date Purpose 

Deer Park to Werribee River 9th January 2009 Inspection & Observation 

Hopkins Road to Leakes Road 9th January 2009 Inspection & Observation 

Werribee River to Little River 21st January 2009 Inspection & Observation 

Werribee River to Caroline 
Springs  

21st January 2009 Inspection & Observation 

Deer Park to Manor 16th March 2009 Inspection & Observation 

Table 5: Site Inspections 

 

2.4 Services Investigation 

A desktop search of the VicTrack Drawing Management System has been undertaken for drawings 
and technical information relating to the stabling yard sites. A desktop search of the DoT Pass Assets 
system has also been undertaken. 
 
It is noted that very few services within the railway boundary are normally identified as part of a 
desktop DBYD search. AECOM would ask DoT to consider that V/Line and Connex be requested to 
identify any known service plans for service assets within the existing railway corridors if required. 
 
Detailed investigation of current and future proposed services is anticipated to be undertaken during 
the detailed design development of the Regional Rail Link. Existing services to be protected and 
relocated would be indentified on site as part of the detailed design for construction works. 
 

2.5 Detailed Site Investigations 

No detailed site investigations including topographical feature surveys have been carried out as part of 
the first stage of design studies. It is anticipated that key locations where specific survey detail is 
required would be determined during an internal designers risk workshop at the end of the draft 
functional design preparation; and prior to the Specialist Workshop to determine a preferred alignment 
option. It is anticipated site specific surveys would be planned after this milestone has been achieved. 
 

2.6 Planning Phase Studies 

Development of the engineering design for the Proposed Transit Corridor has taken into account the 
key findings identified from specialist investigations undertaking concurrently with the project. The key 
inputs from the specialist investigations are itemised in Table 6 below: 
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Specialist 
Investigation 

Item Key Input 

Land Use and 
Planning 

1 a) That the alignment of the Proposed Transit Corridor should 
provide for both residential and industrial urban growth in the 
City of Wyndham and Shire of Melton. 

Integrated 
Transport 
Network Planning 

2 a) 
 

That the alignment and corridor configuration should integrate 
with and provide opportunities to develop other transport modes 
including Bus, Road, Cycle and Pedestrian Networks. 

  b) 
 

The alignment should provide for an: 
• Initial stage 2 Track configuration with 2 Stations; and an 
• Ultimate stage of up to 4 Tracks with 5 Regional Stations. 

  c) 
 

Wyndham Vale Station has been designated the required 
Interchange Station between the Regional Lines to Geelong 
and Suburban Electrified Line extension from Werribee. 

  d) That the alignment should reduce the impact on surrounding 
land development, and in particular: 
• Alignment should be in cutting in residential areas to reduce 

the future cost of bridging the corridor for local roads; 
• Alignment should be in cuttings close to key activity centres 

to aid pedestrian path network. 
  e) That the alignment should return to grade in non urban or 

industrial areas 
Hydrological 3 a) That alignment design needs to consider that preliminary 

hydrological assessment has been based upon limited desktop 
analysis of available information and that design should adhere 
to hydrological advice provided by Melbourne Water. 

Geotechnical 4 a) Preliminary desktop and field analysis of hydrogeological 
conditions shows: 

• The project area generally consists of a thin but variable 
layer of clay soil overlaying basalt rock; 

• Average depth of clay soil layer varies 1.5m to 3.0m; 

• Presence of basalt floaters up to Ø1m in clay soil layer; 

• Minimal groundwater encountered at depths up to 2.5m. 

  b) Areas identified with a geotechnical higher risk require detailed 
investigations to confirm design strategies. 

Physical Services 5 a) That alignment design should take into account existing trunk 
services and proposed future trunk service roll outs within, 
crossing or adjacent to the Proposed Transit Corridor at: 

• Robinsons Road crossing; 

• Middle Road to Boundary Road; 

• Dohertys Road to Derrimut Road. 

  b) Vertical alignment design should consider elevation of the rail 
formation and protection of the Melbourne Water Ø1150mm 
Cowies Hill water main. 

Land 
Contamination 

6  No significant input has yet to be identified that would influence 
the alignment of the Proposed Transit Corridor 

Flora and Fauna 7  Design measures should be adopted to minimise potential 
impacts on flora and fauna including: 

• Detail design to minimise vegetation and habitat loss; 

• Provision of fauna underpasses at key locations; 

• Best practice design for crossing waterways dealing with 
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Specialist 
Investigation 

Item Key Input 

runoff; 

• Best practice construction techniques to minimise impacts 
associated with soil disturbance, spread of wees and 
pathogens. 

Cultural Heritage 8  That alignment design considers potential impacts on areas of 
Aboriginal Cultural Heritage and Historic Archaeological 
Cultural Heritage and management strategies to deal with 
potential impacts. 

Social Impact 9 a) Provide grade separated pedestrian paths over / under the RRL 
- West Werribee to Deer Park Corridor at intervals less than 
every 1,600 metres. 

  b) Ensure that a proposed pedestrian crossing between Bon 
Thomas Reserve and Central Park estate can be constructed. 

  c) Construct a shared pathway along the length of the RRL – West 
Werribee to Deer Park connecting to activity centres, public 
open spaces and other community infrastructure. 

  d) Implement an urban design program that links in with the 
detailed design of the rail corridor to deal with visual amenity 
impacts and physical access barriers at locations where road 
and / or rail bridges impact on private and public spaces – 
especially at public spaces, activity centres, sensitive heritage 
sites and dwellings. 

Economic Impact 10  Integrated design of the Proposed Transit Corridor should 
encourage larger activity centres with a greater mix of land uses 
to deliver increased benefits by reducing vehicle kilometres 
through multi purpose trips to a major activity centre. 

Noise and vibration 11  No significant input has yet to be identified that would influence 
the alignment design of the Proposed Transit Corridor other 
than sections of the corridor that pass through existing urban 
areas would be more sensitive to potential greater noise 
impacts. 

Table 6: Specialist Investigations Key Inputs 
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3.0 Design Philosophy 
The design process followed to investigate preliminary engineering design of a new section of railway 
between Deer Park and West Werribee for the Regional Rail Link is described in the sections below. 

3.1 Overview 

The definition of the Regional Rail Link West Werribee to Deer Park has relied on thorough and 
detailed planning, the designation of a robust framework of rail standards and integrated multi 
discipline engineering design. This philosophy represents the cornerstone of the engineering design 
methodology applied to determine the minimum transit corridor footprint requirements, support the 
proposed Planning Scheme Amendment and secure the reservation for the Regional Rail Link. 
 
The key design tasks undertaken to realise this philosophy are highlighted below: 
 

Key 
Task 

Description 

A Detailed investigation of key focus areas along the proposed corridor between West 
Werribee and Deer Park 

B Preparation of preliminary horizontal and vertical design models to profile the corridor 

C Identification of the critical operational and infrastructure requirements to connect to the 
existing and future Ballarat Rail Corridor and Geelong Rail Corridor 

D Determination of the key infrastructure requirements and alignment constraints 

E Definition of Functional Design Standards and Requirements 

F Preliminary identification and generation of quantities for land footprint requirements 

G Preparation of preliminary budget construction estimates 

H Technical support informing the corridor planning and assessment process 

I Preliminary engineering design support to refine and enhance the preferred alignment and 
proposed corridor footprint 

Table 7: Key Design Tasks 

 

3.2 Functional Design Requirements 

Design Package Functional Requirement 

Preferred Alignment Is consistent with the VTP 2008. 

 Alignment to allow for future high speed tilt trains to operate at higher 
line speeds. 

 Alignment to allow for mixed use operation therefore geometry should 
achieve desirable limits not absolute maximums. 

Track Design • Track design to conform to current VRIOGS Guidelines where 
possible 

• Provision for future High Speed Line Design 

• General Configuration to include up to: 

o 4 x BG Non-electrified Regional Tracks; 

o 2 x BG Electrified Suburban Tracks; 

o 2 x BGC Freight Tracks. 

Main Line Connections • Regional Rail Link to include regional connections to Ballarat Line 
and Geelong Lines.  

• Suburban connection to Werribee Line also to be included. 
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Design Package Functional Requirement 

• Passive provision for Freight connection to Western Freight Link. 

Operational Line Speed Functional Design for a Permissible Line Speed of nominal 160km/h on 
all main line track alignments and not less than 80km/h at connections to 
existing lines. 

 Functional Design for high speed conventional trains with an Enhanced 
Permissible Line Speed of 200km/h on Regional Express alignments 

Civil Design Civil design should aspire to achieve balanced cut and fill volumes. 

 Civil design should adopt rail lowered into cuttings to meet urban design 
principles to minimise potential impacts on adjacent residential areas in 
rapid urban growth areas. 

 Hydraulic design should ensure that the rail alignment at watercourses 
and crossings is above the 1 in 100 Year Flood Level + 600mm of 
Freeboard. 

Signalling and 
Communications Design 

Provision for signals, signalling and communications cabling and 
associated equipment is included within the rail footprint for the 
Proposed Transit Corridor 

Overhead Electrification 
Design 

Provision for overhead electrification structures and associated 
equipment is included within the rail footprint for the extension of 
Suburban Electrified Lines in the Proposed Transit Corridor. 

Traction Power and 
Substation Design 

Provision for Traction Power Substations and associated equipment is 
included within rail footprint for the extension of Suburban Electrified 
Lines in the Proposed Transit Corridor. 

Station with Bus Modal 
Interchange & Car Parking 

Generic Station Footprint to cater for future V/Line Train lengths, station 
building, modal interchange and park and ride facilities. 

 Up to 6 Proposed Future Station locations are to be considered within 
the Proposed Transit Corridor 

Train Stabling and 
Maintenance 

End of Line Stabling similar to Cranbourne Stabling Yard is required for 
Suburban Electrified Lines. 

 End of Section Stabling is required for Regional Lines to facilitate 
Regional Starting Services from Wyndham Vale. 

Freight Use and 
Intermodal Site 

Provision for low speed freight connection between Deer Park and 
Derrimut to be made in accordance with the recommendations of the 
Western Freight Link Study. 

Bridges and Structures All existing level crossings to be grade separated. 

 All grade separations and bridges within the Proposed Transit Corridor 
to be identified. 

 Preference for Road over Rail Grade Separations. 

 Grade separation structures to allow for future road reservation 
widening. 

Road Design Integrated Rail / Road Design required to ensure the Proposed Transit 
Corridor includes: 

• Provision for future road reservation widening; 

• Allowance for future arterial roads and network upgrades such as 
Proposed Future Armstrong Road between Leakes Road and 
Princes Freeway, and Palmers Road Corridor. 

Cost Estimates Robust construction cost estimates to be prepared with 40% Confidence 
Level 

Table 8: Draft Functional Requirements 
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3.3 General Design Parameters 

Conceptual design and preliminary engineering assessment is based primarily upon aerial trace 
survey, DoT PASS Assets Data and GIS 1m Contours for the RRL preferred alignment developed 
between December 2008 and May 2009. In addition site visits, site photographs, and existing track, 
signalling and electrical section diagrams have also been referenced to validate the design process. 
 
All alignments have been designed in MX, Autocad and Microstation using low rail centreline design 
principles for a track gauge of BG=1600mm and SG=1435mm. 
 
Track and civil design has been carried out in accordance with the design parameters included in PTC 
Part B Heavy Rail Track Design Standard – Version 1.3 February 1997, PTC Part C Heavy Rail Track 
Construction Standard Version 1.3 August 1997 and PTC Crossing work – Design and Information.  
 
Clearances have been designed to the VRIOGS 0001-2005 Structural Gauge Envelopes – Minimum 
Clearances for Infrastructure adjacent to the Railway for new and existing structures and lineside 
equipment.  
 
Bridge Design has been considered in accordance with the AS5100 Bridge Design Code and VRIOGS 
011.1-200X General Rail Bridge Design Requirements. 
 
All design elements associated with the Standard Gauge Network have been undertaken in 
accordance with the ARTC National Code of Practice 
 
Key track design parameters relevant to this investigation are highlighted below: 
 
Design Parameter VRIOGS Criteria ARTC NCOP Criteria 

 SUBURBAN 
ELECTRIFIED 

LINES 

REGIONAL NON-
ELECTRIFIED OR 
SHARED LINES 

STANDARD GAUGE 
FREIGHT LINES 

Track Centrelines 4000mm 4500mm 5500mm 

Structural Clearances Minimum 3000mm 
to structure# 

Minimum 3000mm  
to structure# 

Minimum 2500mm  
tangent track# 

Minimum Vertical 
Clearances for 
Passenger Services 

BG – 5750mm 
 

BG – 5750mm 
 

N/A * SG – 7100mm for 
double stacked 
container route 

 

Minimum Vertical 
Clearances for Freight 
Services 

BG – 7100mm 
 

BG – 7100mm 

SG – 7100mm 
 

BG – 7100mm 

SG – 7100mm 
 

Operational Line 
Speed of the BG Lines 

Nominal maximum 
160km/h 

Nominal maximum 
160km/h 

N/A 

Operational Line 
Speed of future SG 
Lines 

N/A N/A Up to 130km/h 

Operational Line 
Speed in Stabling Yard 

Up to 15km/h Up to 15km/h N/A 

 # Note increased clearances may apply for curved track with radii < 1300m 

* Passive provision to be provided for SG tracks at grade separations, SG 
tracks to be depressed or elevated to provide 7.1m vertical clearance. 

Table 9: Key Rail Design Parameters 
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3.4 Station Design Criteria 

The DoT has identified the following minimum functional requirements for station design including 
identification of: 
 
• Land required for the station precincts along the Regional Rail Link corridor; 

• Station footprint area based on service type; 

• Platform lengths to cater initially for 7Car VLocity units and ultimately 9Car VLocity units; 

• Car parking (including disabled parking) areas to meet the demands for a Park and Ride Station; 

• Bus Interchange area to meet demands for a Modal Interchange station; 

• Kiss and Ride parking; 

• Taxi parking; 

• Bicycle parking; and 

• Station access and circulation areas including shared path connectivity, landscaping and retail 
opportunities. 

 
The requirements and principles for station planning have been identified within the framework of the 
State Planning Policies and guidelines including ‘Public Transport Guidelines for Land Use 
Development’ (DOT, Oct 2008) and the ‘Precinct Structure Planning Guidelines (GAA, Consultation 
Draft’, (Oct 2008). 
 
The primary objectives for selection of station opportunities is that their location must deliver improved 
public transport access to existing residential areas to meet rapid urban growth; and accommodate 
future urban and industrial growth as a result of the anticipated change in the Urban Growth Boundary. 
 
Detailed design and future activity centre planning will determine the final station layout and access 
arrangements in conjunction with growth area framework planning and precinct structure planning. 
 

3.5 Train Stabling and Maintenance Design Criteria 

The specific operational stabling design criteria identified for Regional and Suburban Electrified Trains 
are identified in Table 10 below:  
 

Service Function Rolling Stock Initial 
Capacity 

Ultimate 
Capacity 

Suburban 
Electrified 

End of Line Stabling similar to 
Cranbourne Stabling Yard is 
required for Suburban Electrified 
Lines. 

• Current Generation 
(CGT) Hitachi, 
Comeng, Siemens 
and X’trapolis 

• Next Generation 
9Car Trains (NGT) 

30 x 6Car 
Units (CGT) 

20  x 9Car 
Units (NGT)

Regional End of Section Stabling is 
required for Regional Lines to 
facilitate Regional Starting 
Services from Wyndham Vale. 

• VLocity 5 x 8Car  
Units 

 

Table 10: Train Stabling and Maintenance Design Criteria 

 
No specific maintenance design criteria were specified other than that provision for a maintenance 
facility should be allowed with the Suburban Electrified Stabling. 
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3.6 Freight use and Intermodal Terminal Operation 

The requirements for freight use and the location of a potential new intermodal terminal in the Derrimut 
area have been developed in a concurrent study for the Western Freight Link as part of the 
Metropolitan Freight Terminals Strategy and Victorian Freight Futures. 
 

3.7 Integrated Road Design Criteria 

The functional requirement for the Regional Rail Link project is for no new level crossings to be 
constructed and for existing level crossings to be grade separated. For all roads proposed to intersect 
the RRL corridor as part of the PAO for the section from Deer Park to West Werribee, grade 
separation of the road and rail has been allowed. In addition, the RRL lines will integrate with the 
existing regional lines, which require grade-separated rail junctions to ensure: 
 
• Full operability for Regional Rail Link and future high speed services; 

• Avoidance of conflict with the stopping patterns already in operation on the Ballarat corridor; 

• Avoid conflict with the standard gauge network in operation adjacent to the Geelong corridor; 

• The alignment should be completely grade separated, including pedestrian crossings. Closure of 
minor roads may be necessary as part of this process. 

 

4.0 Preliminary Constraints 
There are a multitude of design considerations and constraints within the RRL ranging from multiple 
road grade separations, multiple grade separations of level crossings to surrounding ecological 
conditions; from utility services to compulsory land acquisition and compensation; and from water 
runoff issues to aggressive soil conditions and rocky terrain.  
 
The key constraints recognised in the development of the Department’s preferred Regional Rail Link 
West Werribee to Deer Park alignment are highlighted below: 
 
Item Constraint Location Description 

1 Orbis Business 
Park 

Between Robinsons 
Road and Deer Park 
Bypass 

Council approved the development on 6 Jan 09, 
and sales of lots within the development has 
commenced (including design of the diversion of 
Laverton Creek and drain) 

2 Coordination  and 
Integration with 
VicRoads 

Existing and future 
Roads and Road 
Reservations 

Particular reference to Robinsons Road, Deer 
Park Bypass and Outer Metropolitan Ring 

 

3 Potential land 
impacts in sensitive 
areas 

  

(i)  Central Park West, 
Orbis Business Park 
and Boral Resources 

• New residential subdivision currently under 
construction in Central Park West.  

• Proposed business park between Deer Park 
Bypass and Robinsons Road. 

• Boral Resources site west of Christies Road 
Reservation. 

(ii)  Middle Road, 
Robinsons Road, 
Boundary Road and 
Christies Road 

Particular reference to this area as acquisition of 
this land has been the subject of a Tribunal 
Hearing in the past and it will potentially be 
affected by VicRoads planning for the OMR – 
East West Freeway Link. 
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Item Constraint Location Description 

(iii)  Dohertys Road and 
Woods Road 

Access for recreational use of Taleeho Horse 
Riding and the Truganina Sports and Pony Club 
will be affected. The club occupies the former 
Truganina township site previously identified as 
having historic heritage significance. 

(iv)  Middle Road to Davis 
Road, Davis Road to 
Ballan Road, Greens 
Road to Bulban Road 

Access to numerous agricultural properties and 
homesteads will be either directly impacted or 
restricted 

(v)  South West corner of 
Hobbs and Ballan 
Roads 

Proposed Retirement Home 

(vi)  Ballan Road, west of 
Hobbs Road 

Access, contamination, noise issues etc with the 
alignment encroaching the Riverbank Stockfeed 
and Weighbridge boundary 

4 Combined 
Transport Corridor 
through the Manor 
Lakes area 

  

(i)  Ballan Road to 
Greens Road 

Constraints including construction issues, 
residential issues, noise and vibration will 
require integrated development with VicRoads, 
Wyndham City Council, Service Authorities, 
developers and residents to accommodate the 
Regional Rail Link and proposed Armstrong 
Road in the 75m wide combined corridor 

(ii)  Greens Road to Black 
Forest Road 

Bluestone Green Commercial and Residential 
Development 

5 Major water 
courses and 
crossings 

Skeleton Creek, Dry 
Creek, Davis Creek, 
Werribee River, 
Lollypop Creek and 
Cherry Creek. 

Refer to Melbourne Water guidance, particularly 
over the Lollipop Creek convergence 

6 Environmental and 
Biodiversity issues  

 

 Impacts on Native Grasslands, Striped Legless 
Lizards, Golden Sun Moth, Plains Rice Flower 
and native vegetation 

7 Ground Conditions  Rocky terrain with abundance of rock at or 
shallow to surface, average depth < 1m 

 

4.1 Project Interfaces 

The following major projects were identified as having an interface with the Proposed Transit Corridor 
for the Regional Rail Link – Deer Park to West Werribee. 
 
Related major projects include: 
 
Deer Park Station Redevelopment; Palmer’s Road Corridor Upgrade; 

Deer Park Bypass (recently constructed); Proposed Caroline Springs Station; 

Melton Line Upgrade; Metropolitan Freight Terminal Networks 
incorporating Western Freight Link; 

Proposed Future Armstrong Road; and the Outer Metropolitan Ring - Transport Corridor. 
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5.0 Draft Functional Design 
The purpose of the Proposed Transit Corridor is to create an alignment that provides direct access for 
Regional Rail Link trains between Deer Park and West Werribee. The new rail reservation will create a 
Regional Corridor between the Ballarat Corridor at Deer Park and the Geelong Corridor at Manor. A 
new rail reservation will be created between Wyndham Vale and Werribee for Suburban Electric 
Trains. 
 
Proposed new stations are planned to be built at Tarneit and Wyndham Vale. The proposed Wyndham 
Vale Station is intended to be an interchange station that will provide direct access from: 
 
• Wyndham Vale to Geelong for Regional Trains; or  

• Wyndham Vale to Werribee for Suburban Trains. 

 
The following sections describe the Functional Design for the Proposed Transit Corridor as part of the 
Regional Rail Link – Deer Park to West Werribee. 
 

5.1 Transit Corridor Definition 

The route for the Proposed Transit Corridor is described in Table 11. Please refer to Figure 10 and the 
AECOM Drawing No. 60095471_SK_R1009 Plan View and Long Section for details of the Proposed 
Transit Corridor. 
 

Route 
Description 

Preferred Alignment - prepared by Department of Transport with AECOM – 
May 2009 

Regional 
Corridor 

Regional Rail Link – Deer Park to West Werribee  

 The preferred Regional Rail Link Deer Park to West Werribee ties into the existing 
Ballarat Rail Corridor at Deer Park Station. The alignment leaves the Ballarat Rail 
Corridor west of Robinsons Road, Deer Park and travels south in the vicinity of 
Riding Boundary Road to parallel Christies Road before turning west and parallel to 
Leakes Road, before turning south west and crossing Leakes Road at Gard Road. 

 The preferred Regional Rail Link alignment from Leakes Road travels south-west to 
cross the Werribee River in the vicinity of Hobbs Road, before turning south to 
travel along the Manor Lakes Transport Reservation through Wyndham Vale 
towards Black Forest Road. 

 The preferred Regional Rail Link alignment leads south of Black Forest Road, 
Wyndham Vale before turning south-west to join the existing Geelong Rail Corridor 
south of Bulban Road, West of Werribee. The alignment would tie into the Geelong 
Rail Corridor in the vicinity of Manor on the existing railway. 

Suburban 
Electrified 
Corridor 

Wyndham Vale  

 Connection option leaves Connection Option S5 north of Bulban Road in a north-
easterly direction to join the existing Melbourne-Geelong Railway south of Bulban 
Road, Werribee in the vicinity of Bulban Road. The connection option provides 
direct access for trains from Wyndham Vale to Werribee and vice versa. 

 

Table 11: Proposed Transit Corridor Definition 
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Figure 10: Layout Diagram – Key Map 
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5.2 Proposed Corridor Footprint 

The proposed corridor footprint for the preferred corridor footprint for the Regional Rail Link West 
Werribee to Deer Park is described in the footprint tables below. Estimates of the footprint area have 
been generated from the design model and are based upon the typical corridor width and 
configuration of tracks in the corridor as indicated in Figure 11. 
 

 

Figure 11: Typical Corridor Footprint – Extract of AECOM Drg. 60095471_SK_R1009 Plan View and Long Section 

 
Preferred 
Alignment 

Unit Typical Corridor 
Width 

Footprint Area 

Regional Corridor 
Northern Section Deer Park Station via Rose Grange to Leakes Road 

Deer Park Station 
to Robinsons Road 

1,400m ~ 40.4m 

(Existing Corridor) 

56,560m2 

(Existing Corridor) 

Robinsons Road to 
Riding Boundary 
Road 

1,880m ~ 60m 112,800m2 

Riding Boundary 
Road to Boundary 
Road 

3,300m ~ 55m 181,500m2 

Boundary Road to 
Leakes Road 

9,201m ~ 60m 552,060m2 

Subtotal 15,781m  846,360m2 

Southern Section Leakes Road to Geelong Rail Line 

Leakes Road to 
Ballan Road 

5,885m ~ 60m 353,100m2 

Ballan Road to 
Lollypop Creek 

1,545m ~ 46m 71,070m2 

Lollypop Creek to 
Black Forest Road 

1,855m ~ 46m 85,330m2 

Black Forest Road 
to Geelong Rail 
Line 

4,815m ~ 46m 221,490m2 

Geelong Rail Line 1,950m ~ varies 32m to 95m over 153,750m2 
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Preferred 
Alignment 

Unit Typical Corridor 
Width 

Footprint Area 

to Manor 500m 

(Existing Corridor) 

(Existing Corridor) 

Subtotal 14,100m  745,090m2 

Grade 
Separations 

   

 17 No. Road and Rail 
Grade Separations in 
new reservation 

Average @600m x 60m 550,800m2 

 2 No. Road and Rail 
Grade Separations in 
existing rail reservation 

Average @600m x 60m 64,800m2 

(Existing Corridor) 

Proposed Future 
Stations 

   

 5 No. Typical Stations Indicative Footprint = 
375m x 200m 

356,250m2 

Stabling and 
Maintenance 
Provision 

Dedicated facility for Regional Train Operational Stabling 

 Regional Train Stabling 
Facility at Manor Lakes 
South 

Indicative Footprint varies 
maximum 105m wide x 

775m long 

79,500m2 

Proposed 
Landscape 
Overlay  

Landscape overlay is within the Transit Corridor 

 

Shared Path and 
Linear Park 

 

Typical overlay varies 
3m to 16m wide in 
initial stage; 

Typical overlay varies 8m 
wide at ultimate stage 

479,760m2 

(Within new corridor) 

Park and 
Recreational areas 
at Werribee River 

Typical area varies 
maximum 375m wide 

Typical area varies 935m 
long 

211,505m2 

Access 
Restoration 

 

 Road Access 
Restoration 

Typical width varies 15m 
to 45m 

45,630m2 

 Property Access 
Restoration 

Typical Width varies 15m 
to 25m 

37,460m2 

Subtotal   1,281,145m2 

Table 12: Proposed Configuration and Footprint – Regional Corridor 

 

Preferred 
Alignment 

Unit Typical Corridor 
Width 

Footprint Area 

Suburban Corridor 
Proposed 
Metropolitan 
Lines 

2 x BG Track Werribee Line Extension to Wyndham Vale 

Black Forest 
Junction to 

1,570m 30m 47,100m2 
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Preferred 
Alignment 

Unit Typical Corridor 
Width 

Footprint Area 

Geelong Rail Line 

Geelong Rail Line 
to Browns Road 

1,430m 95m 

(Existing Corridor) 

135,850m2 

(Existing Corridor) 

Werribee Station to 
Browns Road 

3,628m Varies up to 95m 

(Existing Corridor) 

(Existing Corridor) 

Subtotal   47,100m2 

Grade 
Separations 

   

 1 No. Road and Rail 
Grade Separations in 
new reservation 

Average @700m x 60m 38,400m2 

Proposed Future 
Stations 

   

 1 No. Typical Stations Indicative Footprint = 
375m x 200m 

71,250m2 

Stabling and 
Maintenance 
Provision 

Dedicated facility for Suburban Train Operational and Maintenance Stabling 

 Metropolitan Train 
Stabling and 
Maintenance Facility at 
Manor Lakes North 

Indicative Footprint varies 
maximum 375m wide x 

1,870m long 

315,310m2 

Proposed Railway 
Electrical 
Substations 

   

 4 No. New Substations 
on Werribee Line 
Extension to Wyndham 
Vale 

Indicative Footprint = 40m 
x 25m 

4,000m2 

Subtotal  Suburban Corridor 
Footprint 

428,960m2 

Table 13: Proposed Configuration and Footprint – Suburban Corridor 

 

Preferred 
Alignment 

Unit Transit Corridor Footprint Area 

Total Chainage  29,881m Regional Corridor 2,872,595m2 

Total Chainage  10,628m Suburban Corridor 476,060m2 

Total Footprint Area Regional Rail Link 3,348,655m2 

Table 14: Proposed Transit Corridor - Total Footprint Summary 
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5.3 Proposed Rail Specification: 

The proposed RRL will generally include up to 4 tracks in its ultimate arrangement. Sections of the 
proposed alignment have been designed to accommodate up to 6 tracks adjacent to the future 
Wyndham Vale Station and to enable future extension of the Suburban Electrified Lines from 
Werribee. 
 
The RRL has been configured to allow for: 
 
• 2 x BG non-electrified tracks for Regional Rail Link Express Services on the RRL main lines 

between Deer Park and West Werribee, nominally central to the corridor; 
 
• 2 x BG non-electrified loop tracks for Regional Rail Link Stopping and Short Starting Services on 

the RRL loop lines between Truganina and Black Forest, adjacent to the main lines; 
 
• 2 x BG electrified tracks for Metropolitan Services on the extended Suburban Electrified Lines 

from Werribee Station to Wyndham Vale Station; 
 
• 2 x BG electrified tracks from Wyndham Vale Station to the Manor Lakes North Suburban Train 

Stabling and Maintenance Facility; 
 
• Up to 6 Proposed Future Stations for Regional, Suburban and Local Interchange; 
 
• Connection to the Ballarat Rail Corridor west of Deer Park; 
 
• Down Ballarat Line to be grade separated over the RRL corridor Down side of Deer Park Station; 
 
• Connection to the Geelong Rail Corridor at Manor; 
 
• Up Geelong BG Track, existing Bi-Directional SG Track and Future SG Track to be grade 

separated over the RRL Corridor; 
 
• Provision for new signalling and communications equipment including new Control Panel in 

Centrol, modifications to existing Ballarat and Geelong Line CBI, new wayside signals, cabling and 
signage; 

 
• Connection to the Werribee Line west of Werribee; 
 
• Suburban Electrified Lines to be elevated over the existing Geelong Corridor; 
 
• Suburban Electrified Lines to be extended to Wyndham Vale Station; 
 
• Provision for Overhead Electrification and Traction Power equipment including 4 new Substations 

in the Suburban Electrified corridor between Werribee and Wyndham Vale; 
 
• Provision for up to 4 existing Level Crossings to be removed through grade separation; 
 
• Suburban Train Stabling and Maintenance Facility to the north of Manor Lakes; 
 
• Regional Train Stabling Facility to the south of Manor Lakes; 
 
• Passive Provision for up to 2 x SG Bi-Directional Freight Lines in the RRL corridor between Deer 

Park and Boundary Road to integrate with future Intermodal Terminal in the Derrimut area; 
 
• Allowance for the proposed Future Armstrong Road has been reserved within the Manor Lakes 

Transport Corridor with potential connections to Sewells Road and Shanahans Road north of 
Wyndham Vale, and connections to McGraths Road and the Princes Freeway Interchange south 
of the Geelong Rail Corridor. 
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5.4 Functional Requirements of the Operational Railway 

The Functional Requirements for the design of the Operational Railway are detailed in Table 15 with 
the primary objective to reduce journey travel times for Regional Rail Link services: 

 

Element Functional Requirement Applicable 
Standard 

Regional Train Fleet 
Capability 

Permissible Line 
Speed 

Functional Design for a nominal 
maximum Operational Line Speed 
of 160km/h on all track alignments 
and not more than 80km/h at 
connections to existing lines. 

VRIOGS / 
Regional Fast Rail 
Target Design 
Guidelines 

VLocity Trains are 
160km/h capable at 
permissible line 
speeds 

Enhanced Line 
Speed 

Functional Design for high speed 
conventional trains with an 
Enhanced Line Speed of 200km/h 
on all main line track alignments 

VRIOGS / 
Proposed 
Regional Rail Link 
Design Standards 
for High Speed 
Railways 

VLocity Trains have 
capacity to be re-
geared to achieve 
200km/h enhanced 
permissible speeds. 

VLocity Trains capable 
of achieving maximum 
160km/h at Deer Park 
Junction if maximum 
geometry limits are 
applied 

Track Alignment 
and Geometry 

Alignment to allow for mixed use 
operation in transit corridor 
therefore geometry should achieve 
desirable limits not absolute 
maximums. 

VRIOGS / 
Proposed 
Regional Rail Link 
Design Standards 
for High Speed 
Railways 

VLocity Trains capable 
to achieve permissible 
speeds at desirable 
geometry limits 

Table 15: Functional Design Requirements for the Operational Railway 

 
It is important to note that current VRIOGS, Regional Fast Rail (RFR) Target Guidelines and former 
PTC Heavy Rail Design and Construction Standards for line speed and track geometry are not 
appropriate to govern the Functional Requirements for operation of the Regional Rail Link. The 
VRIOGS, RFR and former PTC design standards accommodate Line Speeds up to 160km/h for Broad 
Gauge Track.  
 
As the majority of the preferred alignment for the Regional Rail Link between Deer Park and West 
Werribee could achieve Line Speeds up to 200km/h, the current and former standards cannot be 
applied directly.  
  
Accordingly, AECOM have proposed that a new railway design standard be adopted for Permissible 
Line Speeds up to 200km/h on Broad Gauge Track for the Regional Rail Link. This new standard 
would be consistent with International Track Geometry and Line Speed Specifications for High Speed 
Lines with permissible speeds greater than 160km/h. 
  
Nominally, this standard would allow for an increase in the maximum track geometry to enable 
conventional (non-tilting) trains to traverse curved sections of track at enhanced speeds. High Speed 
Lines with speeds greater than 160km/h nominally require a higher standard of track construction and 
maintenance than for tracks with maximum line speeds lower than 160km/h.  
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5.4.1 Proposed Standards 

The design team investigated opportunities to determine the minimum alignment requirements and 
enhanced track geometry to achieve Line Speeds up to Vmax=200km/h for Regional Rail Link 
passenger trains. 
 
Application of the proposed design standards for the RRL lines will require a minimum curve radius of 
2025m with 150mm of cant for conventional non-tilting rolling stock to operate at Line Speeds up to 
200km/h. The minimum design limits for Vmax=200km/h are highlighted in Table 16 below: 
 

Design Parameter Item 
Regional Rail Link – Maximum Design Limits 
for Passenger Traffic on Broad Gauge Track 

only 

Maximum Line Speed Vmax 200 km/h 

Minimum Curve Radius Rmin 2025 m 

Equilibrium Cant Eqmax 260 mm 

Applied Cant Emax 150 mm 

Cant Deficiency Dmax 110 mm 

Minimum Transition Length Tlmin 150 m 

Rate of Change of Cant Eroc 65 mm/s 

Rate of Change of Deficiency Droc 65 mm/s 

Cant Gradient Cg 

1 in 500max >  

1 in 1500min mm/mm 

Constant K 13.1354 BG 1600mm 

Minimum Length of Straight Track 
between Curves Lmin = V/2 100 m 

Maximum Vertical Gradient Gmax 1 in 50 Curve Compensated 

Table 16: Maximum Design Limits for Conventional Non Tilting Rolling Stock – V200km/h 

 
It is noted that the use of non-conventional tilting rolling stock in the future could provide an 
opportunity to increase line speed operation above 200km/h as tilting trains are able to operate at 
higher speeds with increased deficiencies more than for conventional trains. 
 
The option to install 2025m minimum radius curves in the RRL alignment was adopted as this 
enhancement would deliver line speed improvements and travel time benefits, and ultimately with a 
reduced land footprint. 
 
Application of the Permissible Line Speed with the enhanced track geometry specified would enable 
desirable geometry limits to be achieved as per Table 17: 
 

Design Parameter Item 
Regional Rail Link – Maximum 

Desirable Limits for Passenger Traffic 
on Broad Gauge Track only 

Check

Maximum Line Speed Vmax 160 km/h X 

Minimum Curve Radius Rmin 2025 m X 

Equilibrium Cant Eqmax 260 mm X 
Applied Cant Emax 100 mm X 
Cant Deficiency Dmax 66 mm X 
Minimum Transition Length Tlmin 100 m X 
Rate of Change of Cant Eroc 43.2 mm/s X 
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Design Parameter Item 
Regional Rail Link – Maximum 

Desirable Limits for Passenger Traffic 
on Broad Gauge Track only 

Check

Rate of Change of Deficiency Droc 28.5 mm/s X 
Cant Gradient Cg 1 in 1000 mm/mm X 
Constant K 13.1354 BG 1600mm X 
Minimum Length of Straight 
Track between Curves 

Lmin = V/2 80 m X 

Maximum Vertical Gradient Gmax 1 in 50 Curve Compensated X 

Table 17: Desirable Design Limits for Conventional Non Tilting Rolling Stock – V160km/h on 2025m Radius Curves 

 

5.5 Horizontal Alignment 

In general the proposed track alignment has been designed as smooth as possible to: 
 
• Maximise the length of straight sections of track; 

• Minimise the number of curves; 

• Maximise the degree of curvature; 

• Provide the most direct route; 

• Maximise opportunities to increase line speed, and to 

• Minimise journey travel times for Regional Rail Link services. 

 

These factors in turn should assist in reducing the total capital works for construction of the new rail 
corridor and future maintenance costs. The key issues that dictate the proposed alignment are 
highlighted in Table 18: 
 
Alignment 
Issues 

 

Item Drivers 

Land Impacts A Alignment at Deer Park Junction remains within existing Ballarat Rail 
Corridor thus eliminating land impacts on existing residential lots in Central 
Park West. 

 B Proposed alignment runs to the east of Christies Road without impacting 
the existing Boral Resources land. Site access along the Christies Road 
Reservation has been restored via Riding Boundary Road. 

Priority for RRL 
Main Lines  

C Potential land impacts east of Robinsons Road require the Deer Park 
Junction connection to existing Ballarat Rail Corridor to the west of 
Robinsons Road. Priority access for the RRL Lines at grade require the 
Down Ballarat Line to be grade separated over the Proposed Transit 
Corridor. 

 D Priority access for the RRL Lines to be at grade with the Geelong Corridor, 
require the existing BG Up Geelong Line and SG Line to be grade 
separated over the proposed RRL Lines. 

Line Speed E Generally the minimum curve radius applied is 2025m to enable future high 
speed Regional Rail Link services to achieve the Enhanced Permissible 
Line Speed of 200km/h. 

Existing 
Transport 
Reservations 

F The proposed corridor integrates with the existing 75m wide Christies Road 
Transport Reservation between Riding Boundary Road and Middle Road. 
Christies Road maintains the existing 20m road reservation and access to 
Boral Resources Site. 
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Alignment 
Issues 

 

Item Drivers 

 G Integration of the combined RRL and Armstrong Road Transport 
Reservation and Wyndham Vale Station to be within the existing Manor 
Lakes Transport Reservation. The proposed future Armstrong Road will 
occupy 29m reservation width for the road element which would be 
sufficient for a future 4 lane arterial road. 

Access and 
Visual Amenity 

H Proposed Tarneit Station to be located to the east of Derrimut Road in 
shallow cutting to integrate with Proposed Major Activity Centre. 

 I Proposed Transit Corridor through Wyndham Vale is to be in Deep Cutting 
up to 8m deep to minimise potential impacts on existing urban area with 
dense residential development. 

 J The Proposed Wyndham Vale Station is planned to accommodate up to 6 
tracks and 4 platform faces to provide for Regional Express services, 
Regional Stopping services and Suburban Electrified services. 

Armstrong Road 
Transport 
Corridor 

K The location of the Proposed Wyndham Vale Station dictates the extent of 
corridor with 6 tracks and maximum reservation width of 46m within the 
75m Manor Lakes Transport Reservation. Opportunities to reduce the rail 
configuration and reservation width to 35m would provide a road 
reservation of 40m width and protect transport planning for a future 6 lane 
divided road. 

Table 18: Key Alignment Drivers 

 

5.5.1 Permissible Line Speed 

The proposed alignment generally includes curves of minimum radius 2025m as per the required 
minimum track geometry to achieve the Enhanced Permissible Line Speed. However the connection 
to the existing Ballarat Corridor at Deer Park Junction requires a curve radius of maximum 1300m to 
avoid potential land impacts on adjacent property. Application of the Permissible Line Speed with the 
enhanced track geometry specified would approach the absolute maximum geometry limits as 
highlighted in Table 19: 
 

Design Parameter Item 
Regional Rail Link – Maximum 

Desirable Limits for Passenger Traffic 
on Broad Gauge Track only 

Check

Maximum Line Speed Vmax 160 km/h X 
Minimum Curve Radius Rmin 1300 m X 
Equilibrium Cant Eqmax 260 mm X 
Applied Cant Emax 150 mm X 
Cant Deficiency Dmax 109 mm X 
Minimum Transition Length Tlmin 100 m X 
Rate of Change of Cant Eroc 64.8 mm/s X 
Rate of Change of Deficiency Droc 46.9 mm/s X 
Cant Gradient Cg 1 in 667 mm/mm X 
Constant K 13.1354 BG 1600mm X 
Minimum Length of Straight 
Track between Curves 

Lmin = V/2 80 m X 

Maximum Vertical Gradient Gmax 1 in 50 Curve Compensated X 

Table 19: Maximum Design Limits for Conventional Non Tilting Rolling Stock – V160km/h on 1300m Radius Curves 
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5.5.2 Alignment at Stations 

The Proposed Transit Corridor has been designed to incorporate the Regional Express tracks central 
to the corridor and the Regional Loop tracks to the outside of the main lines. This would enable 
Regional Express Services a direct and unobstructed path through the centre of the corridor, without 
deviating off the high speed alignment. 

 

Regional Stopping Services or trains stopping at Stations would access platforms via the outside loop 
tracks. Hence the proposed stations have been designed with side face platforms outside of the Loop 
tracks. 
 

 

Figure 12: Typical Track Arrangement for Express Running at Proposed Stations 

 

5.6 Vertical Alignment 

In general the RRL alignment is proposed to run with the rail lines depressed into a shallow cutting 
where possible to minimise the effects of noise from the wheel rail interface where the corridor passes 
close to existing and future residential areas. Where the presence of shallow rock is less than 1.5m to 
the existing surface, it is recommended that the rail lines be constructed close to grade with earth 
bunding up to 1.5m high or noise attenuators installed along the corridor. 
 
The preferred alignment would include a series of grades following the natural surface up to a 
maximum 1% falling from Deer Park at approximate RL60.0m towards West Werribee at approximate 
RL25m over approximately 30km. 
 
Vertical clearances to structures are designed primarily for passenger train operation with the nominal 
vertical clearance of 5750mm between the top of rail and the underside of an over-line structure 
protected throughout. Where the corridor is configured with passive provision for SG freight access, it 
is assumed that the SG tracks would be depressed into cutting to achieve 7.1m vertical clearance for 
double stack container access. 
 
The northern section of the preferred alignment is proposed to run mainly in shallow cutting between 
the Ballarat Rail Corridor connection and Leakes Road. 
 
A major rail underpass is required at the Deer Park Bypass where the preferred rail alignment is in 
shallow cutting below existing surface levels. The rail is proposed to pass through the embankment of 
the Deer Park bypass with a road bridge installed to maintain existing pavement levels. The 
realignment and diversion of the Laverton Creek Drain would need to be converted into a culvert to 
pass below the rail corridor to the east side of the Deer Park Bypass also. 
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A landmark rail bridge opportunity would exist where the preferred alignment crosses the Skeleton 
Creek in the Derrimut area east of the Tarneit Station. The rail alignment would nominally be on 
embankment leading towards the bridge to clear both the creek and the Melbourne Water Cowies Hill 
Water Main. 
 
The southern section of the preferred alignment is also proposed to run in shallow cutting where 
possible. Flood plains between Leakes Road and Sayers Road, surrounding Lollypop Creek and the 
connection to the Geelong Rail Corridor are likely to require the rail lines to be on embankment or 
extended culvert structures clear of the Q100 flood extents. 
 
Landmark rail bridge opportunities also exist at the proposed rail crossings of Davis Creek and the 
Werribee River. 
 
The preferred transit corridor alignment is proposed to be in an 8m deep cutting, 2.3km long through 
the Manor Lakes area between the Werribee River and Lollypop Creek. The preferred transit corridor 
alignment meets the existing Manor Lakes Transport Reservation constrained by rapid urban 
development with existing residential properties facing the reservation on both sides and multiple road 
crossings. The proposed deep cutting is designed with vertical face walls to satisfy access and 
amenity requirements for noise abatement, visual impacts and loss of amenity. The deep cutting will 
help to maintain existing road crossings at Ballan Road, Manor Lakes Blvd and the proposed Future 
Armstrong Road as close to grade as possible with maximum elevation up to 1m. 
 
The Lollypop Creek south of Wyndham Vale is proposed to be converted with a culvert crossing to 
reduce the potential impacts of grade separation at Greens Road as per Figure 13. Preliminary 
hydraulic modelling has been performed to demonstrate that a typical box culvert up to 40m wide 
incorporating crown and link slab cells 2.7m x 1.6m in size would be sufficient to maintain existing 
creek flows without the Q100 flood level over topping the culvert headwall. 
 

 

Figure 13: Typical Culvert Section – Proposed Lollypop Creek Crossing 

 
The Lollypop Creek Culvert Proposal and preliminary modelling has undergone high level technical 
and environmental assessment by Melbourne Water. Melbourne Water have provided “in principle 
advice” that implementation of the proposed culvert crossing would be acceptable subject to specific 
conditions as it has the potential to provide a net benefit to the community by reducing potential 
impacts from elevating Greens Road. Melbourne Water have advised that acceptance and approval of 
the culvert crossing will be subject to detailed hydraulic modelling in the detail design phase of this 
project. 
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5.6.1 Vertical Alignment Improvements 

Detailed inputs from concurrent RRL project studies required to develop the vertical alignments 
beyond the preliminary modelling phase are noted below. 
 
Detailed design information for the Deer Park Bypass including 3D design models and as built data 
was still being sourced during the planning phase and hence the preliminary grade separation 
requirements have been specified. Provision of detailed as built data is critical to determining the 
vertical alignment configuration for the Deer Park Bypass Rail Underpass. 
 
Hydrological data is required to establish the minimum acceptable rail levels through land subject to 
inundation areas and adjacent to watercourses. Melbourne Water hydraulic advice and hydrological 
modelling data is required on Q100 flood levels and extents; and the minimum track levels through the 
flood prone areas including: 
 
• Laverton Creek Drain; 

• Dohertys Creek; 

• Skeleton Creek and tributaries; 

• Dry Creek and tributaries; 

• Davis Creek and tributaries; 

• Werribee River and its tributaries; and  

• Lollypop Creek and its tributaries. 

 
Geotechnical information would be beneficial to confirm the ground conditions, possibilities for self 
supported cuttings and areas where structures are required to support any cuts or fills. Advice on the 
need to maintain the rail lines at surface with bunded cuttings in shallow lying rock areas would also 
aid alignment design and influence the minimum corridor footprint required. 
 
Provision of the geotechnical and hydrological data will then be used to establish the minimum bridge 
structure length, bridge span lengths and culvert requirements along the proposed alignments options. 
 

5.7 Proposed Corridor Configuration 

The proposed track configurations of the Regional Rail Link Deer Park to West Werribee Transit 
Corridor are identified in Table 20: 
 
Preferred 
Alignment 

Number 
of 

Tracks 

Proposed Track Configuration Typical 
Corridor 

Width 

Northern Section Deer Park Station via Rose Grange to Leakes Road 

Ballarat Rail 
Corridor – Deer 
Park Station to 
Robinson Road 

5 Track 
Corridor 

• Existing tracks to be realigned 

• Deer Park Station to be redeveloped 

• 2 x BG Ballarat Lines at grade 

• 2 x BG Geelong Lines at grade 

• Passive provision for 1 x SG track at grade 

• SG track leads to future connection with Albion 
Broadmeadows Corridor 

~ 40.285m 

(Existing 
Corridor 

Reservation) 

Ballarat Rail 
Corridor - Deer 
Park Junction at 
Robinsons Road 

5 Track 
Corridor 

• 1 x BG Up Ballarat Line at grade 

• 2 x BG Geelong Lines at grade 

• 1 x BG Down Ballarat Line on flyover 

• Passive provision for 1 x SG track at grade 

• Robinsons Road Level Crossing to be removed 

~ 40.285m 

(Existing 
Corridor 

Reservation) 



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 30 

Preferred 
Alignment 

Number 
of 

Tracks 

Proposed Track Configuration Typical 
Corridor 

Width 

Robinsons Road to 
Riding Boundary 
Road 

4 Track 
Corridor 

• 2 x BG Geelong Lines at grade / in cutting 

• Passive provision for 2 x SG tracks at grade / in 
cutting 

• Major Grade Separation Rail under Road at 
Deer Park Bypass 

• Laverton Creek Diversion - Culvert Crossing 

~ 60m 

Riding Boundary 
Road to Boundary 
Road 

4 Track 
Corridor 

• 2 x BG Geelong Lines at grade / in cutting 

• Passive provision for 2 x SG tracks at grade / in 
cutting  

• SG tracks lead to proposed Western Freight 
Terminal in Derrimut area 

~ 55m 

Boundary Road to 
Leakes Road 

4 Track 
Corridor 

• 2 x BG Geelong Lines at grade / in cutting 

• 2 x BG Tarneit Loop Lines at grade / in cutting 

• Bridge Crossing of Skeleton Creek 

• Proposed Tarneit Station 

• 3 x Proposed Future Stations identified 

~ 60m 

Southern Section Leakes Road to Geelong Rail Line 

Leakes Road to 
Ballan Road 

4 Track 
Corridor 

• 2 x BG Geelong Lines at grade / in deep cutting 

• 2 x BG Wyndham Vale Loop Lines at grade / in 
deep cutting 

• Culvert Crossing of flood plains 

• Bridge Crossing of Davis Creek Tributary 

• Bridge Crossing of Werribee River 

• Provision for proposed future Armstrong Road 

• Provision for Metropolitan Stabling and 
Maintenance Facility  

~ 60m 

Ballan Road to 
Lollypop Creek 

4 Track 
Corridor 

• 2 x BG Geelong Lines in deep cutting 

• 2 x BG Wyndham Vale Loop Lines in deep 
cutting 

• Proposed Wyndham Vale Station 

• Provision for 2 x Metropolitan Lines to extend to 
Werribee 

• Provision for proposed future Armstrong Road 

~ 46m 

Lollypop Creek to 
Black Forest Road 

4 Track 
Corridor 

• Culvert Crossing of Lollypop Creek 

• 2 x BG Geelong Lines in deep cutting 

• Provision for 2 x BG Wyndham Vale Loop Lines 
in deep cutting 

• Regional Stabling Facility 

• Proposed Future Station identified 

• Provision for 2 x Metropolitan Lines to extend to 
Werribee 

• Provision for proposed future Armstrong Road 

~ 46m 

Black Forest Road 
to Manor – 
Geelong Rail 

4 Track 
Corridor 

• 2 x BG Geelong Lines at grade / in cutting 

• Culvert Crossing of Lollypop Creek flood plains 

• Culvert Crossing of Cherry Creek 

~ 46m 
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Preferred 
Alignment 

Number 
of 

Tracks 

Proposed Track Configuration Typical 
Corridor 

Width 

Corridor 

Geelong Corridor 
with provision for 
Proposed RRL 
Lines 

 

6 Track 
Corridor 

• Existing tracks to be realigned 

• Existing culverts to be extended 

• 1 x BG Geelong Lines at grade 

• 2 x BG Geelong Lines at grade / on 
embankment 

• 1 x BG Geelong Lines on elevated structure 
over RRL Lines 

• 1 x SG Geelong Line on elevated structure over 
RRL Lines 

• Provision for 2nd Future SG Line on elevated 
structure over RRL Lines 

• Provision for Manor Road to be on flyover of 
Geelong Rail Corridor 

• Wests Road Level Crossing to removed 

~ 90m 

(Existing 
Corridor 

Reservation) 

Black Forest Road 
to Werribee 

2 Track 
Corridor 

• Provision for 2 x Metropolitan Lines to extend to 
Werribee 

• 2 x Metropolitan Lines on Flyover over existing 
SG and Up Geelong Lines. 

~ 30m 

Geelong Corridor 
with Provision of 
Werribee Line 
extension to 
Wyndham Vale 

 

6 Track 
Corridor 

• Existing tracks to be realigned 

• 2 x BG Geelong Lines at grade 

• 1 x SG Geelong Line at grade 

• Provision for 2nd Future SG Line at grade 

• 2 x Metropolitan Lines on Flyover of existing 
SG and BG Up Geelong Lines 

• Provision for up to 4 new railway substations 

• Provision for Armstrong Road to be on flyover 
of Geelong Rail Corridor 

• Browns Road Level Crossing to be removed 

~ 90m 

(Existing 
Corridor 

Reservation) 

Table 20: Preferred Transit Corridor Configurations 

 
Note Green fill indicates the proposed configuration of tracks would be contained within the existing 
rail reservation in these areas; and that additional reservation widening would not be required as part 
of the Proposed Transit Corridor Footprint. 
 

5.8 Proposed Track Works 

Key outputs for track data from the preferred alignment: 
 
• 30km of new track alignment 

• 180km of new rail 

• 140,000 concrete sleepers 

• 14 x High Speed Main Line Turnouts 

• 12 x Regular Main Line Turnouts 

• 2,100,000m3 Bulk Earthworks 
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5.9 Bulk Earthworks 

Bulk earthworks quantities have been generated for the preferred alignment as per Table 21. The 
quantities have been calculated over the full length of the corridor based on the ultimate track 
configuration and corridor footprint. 
 
Alignment Preferred Alignment 

Length of Section 29,881.00m 

Cut Volume 1,944,173.00m3 

Fill Volume - 514,364.00m3 

Total Volume 2,458,537.00m3 

Balance 1,429,809m3 Cut 

Ratio 58% 

Table 21: Earthworks Summary 

 
The balance of cut material generated by the Proposed Transit Corridor is large in comparison to the 
total earthworks. Opportunities to improve the vertical alignment and reduce the cut and fill balance 
exist throughout the corridor. Potential modifications to the vertical alignment to reduce the overburden 
include reducing the depth of cuttings and increasing the use of earth bunded embankments to 
provide a buffer to adjacent land uses. As the detail design progresses, there will need to be a balance 
reached between the access and amenity requirements for urban development and activity centres, 
and the spoil volume generated. 
 

5.10 Drawings and Diagrams 

The Proposed Transit Corridor drawings including plan views, long sections and typical cross sections 
are included in Volume 2 of this report. Refer to the following AECOM Drawings: 
 
• 60095471_SKR1009 Plan View and Long Section 

• 60095471_SKR1032 Ballarat Down Line Long Section 

• 60095471_SKR1033 Geelong Rail Corridor Long Section 

• 60095471_SKR1034 Typical Cross Sections and Station Layout 

 

Key map diagrams for the proposed route and corridor configuration are presented in the following 
pages. Typical cross section views are shown in the Down Direction from Southern Cross Station 
towards Geelong with your back to Southern Cross unless noted otherwise. Refer to AECOM Drawing 
60095471_SKR1034 for further details of typical sections throughout the Proposed Transit Corridor. 
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Figure 14: Proposed Ballarat Corridor Connection Diagrams 
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Figure 15: Passive Provision for Western Freight Link Diagrams 
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Figure 16: Proposed Transit Corridor Diagrams 
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Figure 17: Proposed Tarneit Station Diagrams 
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Figure 18: Typical Section –Proposed Wyndham Vale Station Diagrams 
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Figure 19: Manor Lakes Transport Reservation – Combined Corridor Options 
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Figure 20: Future Suburban Electrified Line Extension Diagrams 
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Figure 21: Proposed Geelong Connection Diagrams 
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5.11 Key Focus Area Investigations 

Investigation of key focus areas along the transit corridor was undertaken to concentrate the 
engineering design on known construction challenges and specific areas of constraint. The key focus 
areas identified that have influenced the design to date for the preferred alignment and configuration 
of the transit corridor are itemised in Table 37 below and the full summary of design issues are 
attached to this report in Appendix A. 
 

Item Key Focus Area 

1 Alignment Design 

2 Proposed Stations 

3 Station Locations 

4 Road / Rail Grade Separations 

5 Ballarat Corridor Connection 

6 Future Freight Provision 

7 Deer Park Bypass 

8 Laverton Creek Drain Diversion 

9 Christies Road Area 

10 Leakes Road Area 

11 Manor Lakes Cutting 

12 Armstrong Road Reservation 

13 Proposed Lollypop Creek Culvert Crossing 

14 Greens Road Strategy 

15 Geelong Corridor Connection 

16 Geelong Corridor - Werribee Line Extension 

17 Road Access Restoration / Truncation 

18 Stabling and Maintenance Facilities 

Table 22: Key Focus Areas 

 

5.12 Proposed Future Stations 

As part of the proposed Regional Rail Link, stations are proposed at the key activity centres along the 
transit corridor.  Two types of stations have been identified. Premium stations would be located at 
Major Activity Centres such as Manor Lakes, Sutton Hill and Tarneit. Park and Ride stations are 
proposed for the remaining stations as they are located on the arterial road network where good 
interception of car trips (local and/or regional trips) is possible. The essential and desired parameters 
for each of the proposed stations is identified in Table 24 and Table 25 
 
The land surrounding the majority of the proposed stations has yet to undergo Precinct Structure 
Planning. As such there is an excellent opportunity to ensure that the proposed stations are fully 
integrated with the surrounding land uses to maximise patronage. Key principles that should be 
adopted in their detailed design include; 
 
• Create a safe environment for all station users: Pedestrians (including mobility impaired), cyclists, 

buses, and vehicles. 

• Provide priority for the access and movement of pedestrians, cyclists and bus services (in that 
order). 

• Provide for safe circulation of vehicles, pedestrians and cyclists (these should be separated as 
much as possible). 
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• Commuter car park spaces located within approximately 200 metres of the proposed station entry 
and no greater than 400 metres. 

• Provide the community with safe and convenient access within station precinct. 

• Provides clearly visible entry/exits to station precinct (including view lines). 

• Maximise proximity of adjoining activity to station. 

• Maximise amenity and attractiveness of station within precinct. 

• Provide ability to delineate and secure car park (including potential for controlled entry/exits and 
CCTV monitoring); 

• Maximise potential for casual surveillance of station platforms, pedestrian under/overpass, 
entries, pedestrian paths and bus interchange. Bus bays and shelters located within 100m of 
station entry/exit so they convenient to use and highly visible from station to encourage use. 

 

5.12.1 Station Opportunities 

The Proposed Transit Corridor has been developed to protect up to six future station opportunities for 
the RRL project as per Table 23. The proposed station locations were selected to deliver improved 
public transport access to existing residential areas undergoing rapid urban growth, and optimise the 
potential catchment areas for future urban and industrial growth. 
 
Name Location Service Ultimate 

Configuration 
Ultimate 
Features 

Proposed 
Future Station 
@ Dohertys 
Road 

North of Dohertys Road, 
east of Woods Road 

Regional 2 Platform Faces Park and Ride, 
and Modal 

Interchange 

Proposed 
Tarneit Station 
@ Rose 
Grange Major 
Activity Centre 

North of Leakes Road, 
East side of Derrimut 

Road 

Regional 2 Platform Faces Park and Ride, 
and Modal 

Interchange 

Proposed 
Future Station 
@ Davis and 
Tarneit Roads 

North of Leakes Road, 
between Davis Road and 

Tarneit Road 

Regional 2 Platform Faces Park and Ride, 
and Modal 

Interchange 

Proposed 
Future Station 
@ Sayers 
Road  

North of Sayers Road, 
west of Sewells Road 

Regional 2 Platform Faces Park and Ride, 
and Modal 

Interchange 

Proposed 
Wyndham 
Vale Station 
@ Manor 
Lakes Major 
Activity Centre 

Manor Lakes Boulevard 
and Ballan Road 

Regional / 
Suburban 

Interchange 

4 Platform Faces Park and Ride, 
and Modal 

Interchange 

Proposed 
Future Station 
@ Black 
Forest Road 

South of Black Forest 
Road 

Suburban 2 Platform Faces Park and Ride, 
and Modal 

Interchange 

Table 23: Station Opportunities 
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5.12.2 Station Footprint Design 

The typical station footprint has been designed to incorporate an area 375m long by 200m wide, with a 
target area of 75,000m2. The typical station layout was required to facilitate the future development of 
combined facilities for both “park and ride” and “modal interchange” stations. As such the indicative 
station footprint is designed to accommodate a layout that delivers: 
 
 
• Premium station level accessibility and modal interchange facilities  with minimum 12 bus 

bays, disability parking, retail areas, shared path and cycling facilities, kiss and ride, taxi zones; 
 
• Host station level park  and ride facilities  to achieve minimum 500 car parking spaces; and 
 
• Future proofing  with provision for future decking to increase parking capacity and air rights 

developments. 
 
 
The indicative station layout is presented in Figure 22, refer to the AECOM Drawing 
60095471_SK_R1034 Typical Cross Sections and Station Layout for further details. 
 

 

Figure 22: Indicative Station Layout – Extract from AECOM Drg. 60095471_SK_R1034 

 

5.12.3 Station Selection 

The Proposed Transit Corridor makes primary provision for the construction of two new stations as 
part of the RRL project as per Table 24. The primary stations to be located at Tarneit and Wyndham 
Vale were determined in partnership with the Department of Planning and Community Development. 
 
Item Description Functional Requirements Design Provision 

1 Proposed Tarneit 
Station 

@ Rose Grange Major 
Activity Centre 

• Premium Station @ Major 
Activity Centre 

• Disabled parking,  

• Kiss and Ride,  

• Taxi Rank 

• Cycle parking facilities and 
shared path; 

• Station access, circulation 

X 
X 
X 
X 
X 
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Item Description Functional Requirements Design Provision 

and landscaping X 
  • Minimum 100 car spaces 500 car spaces available 

  • 12 bus bays Minimum 12 bays available 

2 Proposed Wyndham 
Vale Station 

@ Manor Lakes Major 
Activity Centre 

• Premium Station @ Major 
Activity Centre  

• Disabled parking,  

• Kiss and Ride,  

• Taxi Rank 

• Cycle parking facilities and 
shared path; 

• Station access, circulation 
and landscaping 

X 
X 
X 
X 
X 
X 

  • Minimum 100 car spaces 500 car spaces available 

  • 12 bus bays Minimum 12 bays available 

Table 24: Primary Station Options 

 
The Proposed Transit Corridor protects the planning for future station development at the locations 
included in Table 25. 
 
Item Description Functional Requirements 

A Proposed Future Station 

@ Truganina 

• Host Station 

• Possible Park and Ride site (will be required only if 
surrounded by residential land use) 

• Approximately 500 car spaces  

• Disabled parking spaces 

• Kiss and ride 

• Taxi rank 

• 2 bus bays 

• Cycle parking facilities and shared path; 

• Station access, circulation and landscaping 

B Proposed Future Station 

@ Davis Road and Tarneit 
Road 

 

• Host Station 

• Park and Ride 

• 500 car spaces  

• disabled spaces, kiss and ride, taxi rank 

• 2 bus bays 

• Cycle parking facilities and shared path; 

• Station access, circulation and landscaping 

C Proposed Future Station 

@ Sayers Road 

• Premium Station @ Major Activity Centre 

• Minimum 100 car spaces 

• Disabled parking,  

• Kiss and Ride,  

• Taxi Rank 

• 12 bus bays 

• Cycle parking facilities and shared path; 

• Station access, circulation and landscaping 
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Item Description Functional Requirements 

D Proposed Future Station 

@ Black Forest Road and 
Armstrong Road 

• Host Station 

• Possible Park and Ride  

• 500 car spaces  

• disabled spaces, kiss and ride, taxi rank 

• 2 bus bays 

• Cycle parking facilities and shared path; 

• Station access, circulation and landscaping 

Table 25: Proposed Future Station Opportunities 

 
The indicative station layout that has been developed enables provision of up to 500 car parking 
spaces and a 12 bay bus interchange within the station footprint for each of the proposed future 
locations in Table 25 to support future precinct structure planning. 
 

5.12.4 Station Configuration and Features 

The typical station configuration has been designed to include 2 single face platforms servicing 
regional loop tracks on the outside of the corridor as per Figure 23, providing for the main line tracks to 
run express through the centre of the corridor. 
 

 

Figure 23: Typical Regional Station Configuration 

 
Engineering design has incorporated the aspiration to install Wyndham Vale Station as the major 
interchange between the Regional and Suburban Networks. Wyndham Vale Station and the deep 
cutting through Manor Lakes have been designed to accommodate up to 6 x BG Tracks including 
provision for: 
 
• 2 x BG Geelong Main Lines; 

• 2 x BG Wyndham Vale Loop Lines; 

• Provision for 2 x Suburban Electrified Lines to extend from Werribee. 

 

The typical station configuration includes 4 platform faces, 2 side face platforms and an island 
platform. The function of the island platform in the arrangement shown in Figure 24 is to allow cross 
platform interchange between the suburban and regional lines for passengers arriving from Werribee 
and travelling towards Geelong. 

 

 



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 46 

 

Figure 24: Typical Interchange Station Configuration 

 

Further, engineering design has ensured that the Proposed Transit Corridor footprint at Black Forest 
ensures sufficient corridor width has been included to provide for an interchange station between 
Regional and Suburban Services. This will provide the Department with the flexibility for construction, 
cost reduction and operational improvements in developing the Regional Rail Link at the detailed 
design phase. 
 
The stations have been designed for an initial platform length of 180m to cater for current 7Car 
VLocity Units based on the Geelong Flagship Service as per Figure 25. This platform length would 
adequately provide for Current Generation Suburban Electrified 6Car Units at 145m length, or Next 
Generation Suburban Electric 6Car units at 155m. 
 
Provision is included to extend the platforms up to a length of 250m to accommodate potential future 
9Car VLocity Units or 9Car Next Generation Suburban Electrified Trains as part of incremental 
development of the station to meet growing patronage demand. The ultimate stage of station 
development would allow for future 12Car Train Configurations with a minimum platform length of 
315m. The proposed station footprint at 375m long is more than adequate to future proof the long term 
provision for 12Car Trains. 
 

 

Figure 25: Typical Platform Arrangement 

 
The typical station layout is designed with provision for a pedestrian bridge, and or elevated station 
concourse, leading to a pedestrian forecourt on either side of the corridor as per Figure 26. Nominally 
the track alignment is to be depressed into a shallow cutting to enable platforms to be constructed at 
the same level as the existing surface. This design strategy was implemented to facilitate at grade 
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transfer directly between the station access facilities, the forecourt and side platforms without the need 
for ramps and steps. 
 

 

Figure 26: Typical Station Section 

 
The typical view through the proposed pedestrian bridge is included in Figure 27. The typical design 
assumes that a bridge would include panels made up from prefabricated 200 SHS frames up to 5m in 
width as per Figure 27. Each bay would be braced about 3m centres and could be combined into 
panels up to 40m in length. This would adequately span the rail formation for 4 tracks where the width 
up to 31.5m. Intermediate piers could be located between the express and loop tracks to add 
structural support the pedestrian bridge as required if frames wider than 5m were necessary.  
 
The pedestrian bridge design strategy was to maximise the ability to precast and prefabricate the 
bridge elements for future stations and future pedestrian bridges over the railway. The bridge panels 
could be prefabricated and transported to site or made up in situ and then lifted in place across the rail 
reservation. Construction of the primary stations would occur prior to opening of the RRL and 
therefore new station construction would not impact on the operational railway. 

Figure 27: Typical View through elevated section of Pedestrian Bridge 
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Access to the pedestrian bridge or to an elevated station concourse would be via a lift / stair / 
escalator combination as per Figure 28 suitable to meet access and mobility requirements. 
 

 

Figure 28: Typical Platform Access and Mobility Provision 

 
The proposed track alignment through stations would generally be in shallow cutting. Given the 
anticipated shallow depth of the clay soil layer to rock, implementation of a typical deck and beam 
platform on piled foundations may not be necessary. AECOM would suggest that new RRL stations 
could be constructed with mass filled platforms using suitable existing material or engineering fill as 
per Figure 29. This proposal would not only provide an opportunity to use locally sourced materials but 
would potentially reduce the construction cost for each platform. 
 
The mass filled platform would be excavated and backfilled against a precast wall trackside to the 
platform. The precast wall unit would form the face of the platform separate from the mass fill by a 
geo-textile fabric for drainage purposes. The precast wall would support a precast coping stone and 
tactile marking. The platform surface could be formed using a concrete slab, block pavers or asphalt 
pavement.  
 

 

Figure 29: Typical Platform Detail 
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5.13 Proposed Stabling and Maintenance 

The Proposed Transit Corridor for the RRL will include provision for separate train stabling and 
maintenance facilities for Regional and Suburban Trains as itemised below: 
 
• Manor Lakes South - Regional Train Stabling Facility; 

• Manor Lakes North – Suburban Electrified Train Stabling Facility. 

 

5.13.1 Regional Train Stabling Facility 

A Regional Train Stabling Facility is to be installed to the south of Manor Lakes to maximise 
operational flexibility for proposed Regional Rail Link services terminating at Wyndham Vale Station.  
The minimum requirements for the stabling and maintenance facility identified by the Department of 
Transport are: 
 
• Provision for Operational Stabling of 5 x 8Car VLocity Units; 

• Allowance for future light maintenance facility. 

 
The proposed facility would be located south of Greens Road, bounded to the east by the RRL 
Proposed Transit Corridor to the south by Black Forest Road. The location to the south of Manor 
Lakes was chosen to enable trains to dock directly from the sidings to the platforms and enter revenue 
service at Wyndham Vale Station, while trains terminating at Wyndham Vale Station would also 
proceed directly to the sidings, minimising dead running time. 
 
Main Line access for Regional Trains would be available in the Up direction from the North end of the 
facility towards Wyndham Vale Station. Additional access to the main line at the Southern end of the 
stabling facility (To/from Geelong) has been allowed to maximise operational flexibility. 
 
Road vehicle access for staff and all deliveries would be via Black Forest Road. 
 
The Functional Specification for the proposed Regional Train Stabling Facility is detailed in Appendix 
B of this report. 
 

5.13.2 Suburban Train Stabling and Maintenance Facility 

A dedicated Suburban Train Stabling and Maintenance Facility is planned for a site north of Manor 
Lakes to maximise the operational flexibility for proposed Suburban Electrified services terminating at 
Wyndham Vale Station. The minimum requirements for the stabling and maintenance facility identified 
by the Department of Transport are: 
 
• Initial provision for Operational Stabling of 30 x 6Car Suburban Electrified Trains;  

• Ultimate provision for Operational Stabling of 20 x 9Car Suburban Electrified Trains; and 

• Heavy Maintenance facility including various internal and external maintenance roads. 

 
The proposed facility would be located north of Ballan Road, bounded to the West and North by the 
Proposed Transit Corridor and to the East by Hobbs Road. Note the site layout has been prepared so 
that the proposed Future Armstrong Road is accommodated within the footprint. 
 
The location to the North of the proposed Wyndham Vale Station was chosen to enable trains to dock 
directly from the sidings to the platforms and enter revenue service at Manor Lakes. This would 
negate the need for the Driver having to change ends at the platform and reduce dead running time. 
Main Line access for suburban electric trains would be in the Up direction from the South end of the 
facility towards Wyndham Vale Station.  
 
For the minimum siding layout, AECOM propose the following: 
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• Initial capacity for 30 x 6-car trains – stabled in 15 sidings, minimum 320 metres in length to allow 
for two 6-car trains per siding. 

• Ultimate capacity for 20 x 9-car trains – additional 5 sidings, minimum 250 metres in length with 
option to extend to 320 metres. 

• Maintenance Building with four roads for heavy maintenance and inspection. 

• External Sidings for windscreen replacement and cripple/biohazard stabling. 

• Static train carriage wash or dynamic wash, with through access. 

 
The Functional Specification for the proposed Suburban Train Stabling and Maintenance Facility is 
detailed in Appendix C of this report. 
 
 



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 51 

5.14 Signalling and Communications 

Provision has generally been included for signalling and telecommunications equipment including 
cable run and pits to be installed along one side of the Proposed Transit Corridor with feeds to signal 
installations. Signalling and telecommunications equipment would typically be buried in conduit with 
pits about 100m in accordance with VRIOGS 12.2-200X in sections of open line as per 0Figure 30. 
 

 

Figure 30: Typical Signalling Provision 

 
Separate signal and communication runs are anticipated for the Suburban Electrified Lines and 
Western Freight Link Line and these would typically be installed on the opposite side of the rail 
reservation adjacent to the relative line. 
 
Provision for signal masts and clearances has been made in accordance with VRIOGS guidelines 
where possible. The minimum track interval between the express and loop track is proposed to be 
7.0m to accommodate sufficient space for a signal mast up to 1650 wide with minimum clearance 
2675 to the centreline of each track. Where track intervals have been reduced to 4.5m across the 
reservation, provision for signal gantries has been made to span the reservation 
 

5.14.1 Signal Control 

Signal control for the Proposed Transit Corridor is assumed to form part of the major signalling 
redevelopment works for the broader Regional Rail Link project. As a minimum for the regional 
operations, it is expected that a: 
 
• New signal control panel would be installed in Centrol; 

• Existing CBI for the Ballarat Corridor and Geelong Corridor would be modified; and 

• Hardware and software would be modified and upgraded. 

 
Signal control would be required for the new sections of express track, loop tracks, crossovers, and 
leads to the Regional Stabling Yard. It is assumed that the signal controls for the connections to the 
existing rail corridors would be coordinated under the broader RRL project. 
 
Signal control for the future suburban electrified line extension between Werribee and Wyndham Vale 
is yet to be explored however it is anticipated control could be introduced into an upgraded Metrol. 
Separate local control could also be installed for movements between Wyndham Vale Station and end 
of line stabling at the proposed stabling and maintenance facility. 
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5.15 Overhead Electrification 

Provision for overhead electrification has been included along the Suburban Electrified corridor 
between Werribee and Wyndham Vale. The vertical clearance at pedestrian bridge and road grade 
separation structures has been specified as a minimum 5750mm throughout the Proposed Transit 
Corridor. 
 

 

Figure 31: Typical Provision for Overhead Electrification 

 
The prescribed overhead electrification will be installed from the existing infrastructure at Werribee up 
to and including a proposed new stabling yard, north of the new Wyndham Vale Station. The overhead 
electrification will total approximately 11 kilometers of double track, plus stabling yard requirements.  
 
Further, passive provision for future electrification of the RRL Lines between Deer Park and Manor 
has been included. Structural clearances to overhead electrification structures and vertical clearance 
to overhead structures have been designed with provision for portals, masts and suspended wire to be 
installed in accordance with current VRIOGS requirements. 
 

5.16 Traction Power and Substations 

Substations are ideally located within 4km of each other in order to provide adequate power supply for 
all trains which may be in the circuit at the same time. There are base specifications of VRIOGS and 
PTC standards for design and construction to which all new-build substations must comply. The 
proposed footprint for each Substation has been designed to allow suitable space for a fully equipped 
substation as required, plus adequate provision for a concrete apron for parking and deliveries via B-
double truck or similar. 
 
Given the specification and standards that must be achieved, AECOM propose the following layout for 
the new electrification substation requirements. Figure 33 details the existing and proposed 
substations, including relevant information based on flood data and existing conditions. The overall 
plan for the substation locations along the proposed extension is detailed in Figure 32. 
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Figure 32: Proposed Substation Locations



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 54 

 

Figure 33: Proposed Substation Provision Diagram 

3.876 Km 3.967 Km 3.152 Km

Substation A  
Hobbs Road stabling yard 

 
• Proposed @ 39.05Km 

(Km from Deer Park) 
 
• Located within proposed 

stabling facility. 
 
• Proposed rail level: 

40.657m 
 
• 100Yr flood level data: 

31.200m 
 

Substation B  
Black Forest Road 

 
• Proposed @ 42.92Km 

(Km from Deer Park) 
 
• Location within proposed 

station footprint. 
 
• Proposed rail level: 

32.896m 
 
• 100Yr flood level data: 

28.200m approx. 
 

Substation C  
Galvin Road 

 
• Proposed @ 35.22Km 

(Existing Km) 

• Location adjacent to 
Galvin Road. 

• Proposed rail level: 
20.800m 

• 100Yr flood level data: 
20.800m 

• Substation to be raised 
0.5m above 20.800m. 

Existing substation  
Werribee Substation 

 
• Existing @ 32.106Km 

(Existing Km) 
 

• Location within Wyndham 
Park, Werribee. 

 
• Substation will require 

additional 1500V DC 
circuit breakers for 
additional power. 

 

To S. Cross 

To Geelong 
Existing Track                           
 
Proposed Track              

Existing Electrification 
 
Proposed Electrification 

A B C Ex

Maintenance Yd STN STN
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5.17 Landscape Overlay 

Provision has been made within the Proposed Transit Corridor for shared path links to be developed in 
conjunction with a broader walking and cycling network. Specifically a shared path has been designed 
within the landscape overlay to each side of the railway as per Figure 34. The shared path is proposed 
to connect to Robinsons Road at Deer Park in the north and extend to Bulban Road in Manor and 
Werribee to the south. 
 
The shared path and associated landscaping will form a linear park alongside the railway and act as a 
buffer between adjacent land uses and the railway. The landscape overlay would be separated from 
the railway cutting or embankment by a fence or noise wall. 
 
The shared path will be connected to the proposed Tarneit and Wyndham Vale Stations with a 
dedicated path around the station forecourt. The shared path would also be connected to the other 
proposed future stations identified. 
 
Along the Proposed Transit Corridor there would be opportunities to connect the shared path to a 
broader walking and cycling network including reserves, parks and recreational areas adjacent to the 
various water crossings such as Skeleton Creek, Davis Creek, Werribee River and Lollypop Creek. 
The shared path would also be connected to the existing road transport network at each of the 
proposed stations and road grade separations. 
 

 

Figure 34: Typical Shared Path Provision within Landscape Overlay 
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6.0 Road Design and Grade Separation Requirements 

6.1 Rail Elements 

The proposed road/rail grade separations have been designed to a similar specification throughout. 
The key specification points are: 
 
• 1250mm road bridge deck thickness whenever possible. 

• 2000mm rail bridge deck thickness whenever possible. 

• Minimum vertical clearance of 5750mm from top of rail for RRL broad gauge passenger lines 
(T.O.R.) to bridge invert (nominally underside of bridge soffit). 

• Single span road bridge construction across proposed 4 Track RRL corridor; except. 

• Double span construction when the proposed Suburban Electrified Line is running adjacent (6 
Track configuration). 

• All separations have been designed to ensure all rail lines achieve proposed line speed. 

• Road over/under pass design to be completed to the Vic Roads guidelines as specified. 

 
In general, grade separations have been designed to minimise impacts on adjacent roads and 
properties and to optimise the rail alignment and grade separation structure. Where possible, grade 
separations have been designed using embankments and battered slopes to minimise bridge structure 
span lengths and construction costs. 
 
Where the proposed RRL runs adjacent to roads (such as the section offset 290 metres to the North of 
Leakes Road), the grade separation of intersecting roads has been designed to eliminate the lifting of 
adjacent intersections. Optimising the grade separation structure and minimising the elevation of the 
road would require the rail to be in shallow cutting in these locations. 
 
Where the proposed RRL runs immediately parallel to roads, such as the proposed future Armstrong 
Road, the grade separations have been designed to minimise the potential impacts on existing 
adjacent roads and properties. Where possible the proposed rail lines have been lowered into a deep 
cutting to eliminate the lifting of roads and adjacent intersections, with road bridges constructed to 
maintain road pavements at existing levels. 
 

6.2 Typical Cross Section – Grad e Separated Road over Rail 

AECOM propose the use of two different styles of road deck for use in all grade separations. The 
1250mm deck will be used in most circumstances. The exception would be at Greens Road where a 
900mm voided slab is proposed to minimise land impacts on Greens Road, Armstrong Road, 
associated developments and existing properties. 
 
Figure 35 details a 1250mm deck grade separation, and all relative clearances. Figure 36 details the 
proposed 900mm voided slab and all relative clearances. 
 
Allowance has been made for the inclusion of bridge piers within the proposed cross section. The final 
location of the bridge piers will be determined at the detail design and construction phase of this 
project. 
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Figure 35: Typical Section - Standard Road Bridge Provision 

 

 

Figure 36: Typical Section – 900mm Voided Slab at Greens Road 

 

6.3 Road Elements 

The complete list of existing and proposed future roads that intersect with the Proposed Transit 
Corridor and their proposed treatments are identified in Table 28. The proposed road design 
requirements are specified in the sections below: 
 

6.3.1 Road Reservations 

The proposed road/rail grade separations have been designed to take into account for future road 
reservation widening. Table 26 details each proposed road grade separation and the future width 
accommodated within the Proposed Transit Corridor footprint. 
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Location Type Existing Road 
Reservation 

Proposed Road 
Reservation 

Robinsons Road Road over Rail Approx. 20m Up to 60m 

Deer Park Bypass Road over Rail Approx. 110m Maintain Existing ~ 110m 

Riding Boundary 
Road 

Road over Rail Approx. 20m Up to 60m 

Middle Road Road over Rail Approx. 20m Maintain Existing ~ 20m 

Boundary Road Road over Rail Approx. 20m Up to 60m 

Dohertys Road Road over Rail Approx. 20m Up to 60m 

Derrimut Road Road over Rail Approx. 20m Up to 60m 

Tarneit Road Road over Rail Approx. 20m Up to 60m 

Davis Road Road over Rail Approx. 20m Up to 60m 

Leakes Road Road over Rail Approx. 20m Up to 60m 

Sewells Road Road over Rail Approx. 20m Up to 60m 

Sayers Road Road over Rail Approx. 20m Up to 60m 

Ballan Road Road over Rail Approx. 20m Maintain Existing ~ 20m 

Manor Lakes Blvd Road over Rail Approx. 20m Maintain Existing ~ 20m 

Greens Road Road over Rail Approx. 60m Maintain Existing ~ 60m 

Black Forest Road Road over Rail Approx. 20m Up to 60m 

Bulban Road West Road over Rail Approx. 20m Up to 60m 

Bulban Road East Rail over Road Approx. 20m Maintain Existing ~ 20m 

Table 26: Road Reservation Provisions 

 

6.3.2 Road Design Requirements 

All proposed road grade separations have been designed to conform to the relevant VicRoads 
standards with relation to: 
 
• Maximum vertical grade 

• Maximum / minimum vertical curve length or radius on designed crest and sags. 

• Ideal Horizontal geometry  

• Allowance for crossfall. 

• Allowance for road drainage 

 
All grade separations have been designed to the ideal standard, as opposed to the maximum limit 
allowed, permitting a better ride quality for all vehicles. 
 

6.3.3 Road Reservation Limits 

The roads identified in Table 26 that are proposed for grade separation have a standard width of 60 
metres reserved within the rail corridor footprint, unless stated. This is to allow for any future 
expansion of the road reservation with up to six lanes of road traffic. 
The rail corridor footprint tapers from 60 metres in to the existing road width once the road has 
returned to grade. It is assumed that future road reservation widening would be coordinated separately 
by the appropriate road authority in the future when required. Figure 37 and Figure 38 detail this 
arrangement. 
 



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 59 

 

Figure 37: Proposed Transit Corridor Footprint tapered to existing Road Reservation 

 

 

Figure 38: Proposed Transit Corridor with allowance for Future Road Reservation
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6.3.4 Proposed Road Bridge Requirements 

The proposed road bridge design minimum design requirements are identified in  
 

Item Road Type 
Minimum 
Vertical 

Clearance 
Deck Span Length 

Minimum 
Bridge 
Span 

1 ROBINSONS ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

2 DEER PARK BYPASS ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 15.75m 33.5m 

3 RIDING BOUNDARY ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 15.75m 33.5m 

4 MIDDLE ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 15.75m 33.5m 

5 BOUNDARY ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

6 DOHERTYS ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

7 DERRIMUT ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

8 TARNEIT ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

9 DAVIS ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

10 LEAKES ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

11 SEWELLS ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

12 SAYERS ROAD ROAD OVER RAIL 7.5m 1250mm thin deck SINGLE 22.375m 33.5m 

13 BALLAN ROAD ROAD OVER RAIL 8.0m 1250mm thin deck DOUBLE 15.75m/22.375m 49.5m 

14 MANOR LAKES BOULEVARDE ROAD OVER RAIL 8.0m 1250mm thin deck DOUBLE 15.75m/22.375m 49.5m 

15 GREENS ROAD ROAD OVER RAIL 7.05m 900mm voided slab DOUBLE 15.75m/22.375m 49.5m 

16 BLACK FOREST ROAD ROAD OVER RAIL 7.5m 1250mm thin deck DOUBLE 15.75m/22.375m 49.5m 

17 
BULBAN ROAD WEST  
(Regional Connection) RAIL OVER ROAD 

7.5m 2000mm deck DOUBLE 60m 19.5m 

18 

BULBAN ROAD EAST 

(Suburban Electrified Connection) ROAD OVER RAIL 
7.5m 1250mm thin deck SINGLE 15.75 19.5m 

Table 27: Road Bridge Minimum Design Requirements 
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7.0 Major Structure Requirements 
The major structure requirements identified for the Proposed Transit Corridor of the Regional Rail Link 
Deer Park to West Werribee are: 
 
• 16 x Road over Rail Grade Separations at existing or future arterial roads; 

• 1 x Road Underpass Grade Separation at Robinsons Road; 

• 1 x Rail Underpass Grade Separation at Deer Park Bypass; 

• 3 x Major Rail over Rail Grade Separations within existing rail reservations at Deer Park, Manor 
and West of Werribee; 

• 5 x Rail Bridges including Landmark Bridge Opportunities at Skeleton Creek, Werribee River and 
Davis Creek; 

• 5 major culvert structures including the Lollypop Creek; and 

 

Refer to Table 28 for details of the specific major structure requirements 
 
 
 



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 62 

Description Preferred Alignment Option  
Northern Alignment Location Proposed Transit Corridor Footprint 

From  Deer Park Station  Corridor for new rail reservation commences from the existing Ballarat Corridor west side of Robinsons Road 

Via Tarneit  

To Leakes Road  

Southern Alignment   

From  Leakes Road   

Via Wyndham Vale  

To Geelong Rail Corridor Corridor for the new rail reservation concludes at the Geelong Rail Corridor south side of Bulban Road. 

Item Road Grade 
Separations 

Road 
Over Rail /  
Road 
Elevated 

Road 
Under Rail 
/ 
Road 
Underpass 

Rail Over 
Road /  
Rail 
Overpass

Rail Under 
Road / 
Rail 
Underpass 

Preliminary Rail Level Comments 

Regional 
Corridor 

 
    

  

# Station 
Road 

 X   
Proposed RRL Lines no lower than existing rail levels Within RRL Project but not within Proposed Transit Corridor Footprint Deer Park to West 

Werribee for PAO 

GS 1 Robinsons 
Road 

 X   
Proposed RRL Lines no lower than existing rail levels Road Underpass as per VicRoads Proposal 

GS 2 Deer Park 
Bypass X   X 

Rail depressed minimum 0.95m below existing surface level Existing road level minimum 7.8m above proposed rail level to be maintained and road 
bridge installed. Passive provision for Western Freight Link at proposed Deer Park Bypass 
grade separation. 

GS 3 Riding 
Boundary 
Road 

X    
Rail at existing surface level. Potential to depress 0.5m 
below existing surface if Deer Park Bypass cutting is 
extended 1km with max depth 2m. 

Parclo to Christies Road with Riding Boundary Road grade separated a minimum 7.5m 
above the Proposed Transit Corridor. Passive provision for Western Freight Link at 
proposed Riding Boundary Road grade separation. 

GS 4 Middle Road 

X    

Rail elevated 0.6m above existing surface. 

Potential to install rail at surface level will require vertical 
realignment over 2km. 

Road bridge structure within existing road reservation, Middle Road to be grade separated 
a minimum 7.5m above the Proposed Transit Corridor. Passive provision for Western 
Freight Link at proposed Middle Road grade separation. 
 

# OMR – East 
West Link 

X    
 Provision for future OMR – East West Link to be made by VicRoads 

GS 5 Boundary 
Road X    

Rail depressed 0.75m below existing surface level Christies Road deviated west of grade separation to enable at grade intersection with 
Boundary Rd. Boundary Road to be grade separated a minimum 7.5m above the 
Proposed Transit Corridor. 

# Christies 
Road 

    
 No provision for Christies Road Reservation south of Boundary Road 

GS 6 Dohertys 
Road X    

Rail level depressed 0.1m below existing surface. 

Potential to lower will require vertical realignment over 2km. 
Dohertys Road to be grade separated a minimum 7.5m above the Proposed Transit 
Corridor. 

# Woods 
Road 

    
 Woods Road to be Truncated northbound and southbound at Proposed Transit Corridor 

GS 7 Derrimut 
Road X    

Rail level depressed 1.8m below existing surface. 

Potential to lower alignment based on hydraulic modelling 
of Skeleton Creek and location of Proposed Tarneit Station. 

Derrimut Road to be grade separated a minimum 7.5m above the Proposed Transit 
Corridor. 

GS 8 Tarneit 
Road X    

Rail level depressed 1.0m below existing surface. 

Potential to lower alignment based on location of Proposed 
Future Station west of Tarneit Road. 

Tarneit Road to be grade separated a minimum 7.5m above the Proposed Transit Corridor.

GS 9 Davis Road X    Rail level depressed 0.5m below existing surface. Davis Road to be grade separated a minimum 7.5m above the Proposed Transit Corridor. 

# Gard Road      Gard Road to be Truncated at Leakes Road 

GS 10 Leakes X    Rail level elevated 0.5m above existing surface to clear Leakes Road to be grade separated a minimum 7.5m above the Proposed Transit 



 

Regional Rail Link - Deer Park to West Werribee 
Preliminary Engineering Design Services 
4 June 2009  
Commercial-in-Confidence Page 63 

Description Preferred Alignment Option  
Road local flood levels. Corridor. 

GS 11 Sewells 
Road 

X    

Rail level depressed 0.35m below existing surface. 

Potential to lower alignment based on hydraulic modelling 
of Davis Creek and location of Proposed Future Station 
west of Sewells Road. 

Seweels Road to be grade separated a minimum 7.5m above the Proposed Transit 
Corridor. 

GS 12 Sayers 
Road 

X    

Rail level elevated 0.5m above existing surface. 

Potential to lower alignment based on hydraulic modelling 
of Werribee River and Davis Creek; and location of 
Proposed Future Station north of Sayers Road. 

Sayers Road to be grade separated a minimum 7.5m above the Proposed Transit Corridor.

# Hobbs Road 
    

 Hobbs Road to be truncated and become service lane to Proposed Future Armstrong 
Road. 

# Armstrong 
Road     

 Proposed Future Armstrong Road alignment yet to be determined. Potential for alignment 
to cross over Proposed Transit Corridor and connect to Shanahans Road north of 
Werribee River. 

GS 13 Ballan Road 
X   X 

Rail level depressed 7.5m below existing surface. 

 
Ballan Road to be grade separated with road bridge at existing pavement levels a 
minimum 7.5m above the Proposed Transit Corridor. 

GS 14 Manor 
Lakes Blvd 

X   X 
Rail level depressed minimum 6.5m below existing surface. Manor Lakes Blvd to be grade separated with road bridge maximum 1m above existing 

pavement levels a minimum 7.5m above the Proposed Transit Corridor.. 

# Eppalock 
Drive / 
Leichardt 
Drive 

    

 Eppalock Drive to be truncated at proposed future Armstrong Road and Service Road. 

Leichardt Drive to be truncated at Clarence Street. 

GS 15 Greens 
Road 

X   X 

Rail level depressed minimum 4.35m below existing surface 
subject to detailed hydraulic modelling of Lollypop Creek 
and Melbourne Water approval for proposed culvert 
crossing 

Greens Road to be grade separated with road bridge maximum 2.9m above existing 
surface levels at Proposed Transit Corridor eastern boundary translating to a maximum 
2.0m elevation at the intersection with the proposed future Armstrong Road. Greens Road 
to be grade separated a minimum 7.05m above the Proposed Transit Corridor with a 
minimum 900mm voided slab road bridge deck. 

GS 16 Black Forest 
Road 

X    

Rail level depressed minimum 0.35m below existing 
surface. 

Potential to lower alignment based on hydraulic modelling 
of adjacent flood plain; and location of Proposed Future 
Station north of Black Forest Road. 

Proposed Transit Corridor is 220m west of Armstrong Road, elevation of intersection with 
Black Forest Road to be minimised. Black Forest Road to be grade separated a minimum 
7.5m above the Proposed Transit Corridor. 

GS 17 Bulban 
Road – 
West 

X    
Rail level depressed 0.3m below existing surface. Potential 
to lower or raise alignment based on hydraulic modelling of 
Cherry Creek. 

Proposed Bulban Road – West to be grade separated with road bridge a minimum 7.5m 
above the Proposed Transit Corridor. 

# Manor Road X      

Chainage Road Grade 
Separations 

Road 
Over Rail / 

Road 
Elevated 

Road 
Under Rail 

/ 
Road 

Underpass 

Rail Over 
Road / 

Rail 
Overpass

Rail Under 
Road / 

Rail 
Underpass 

Preliminary Rail Level Comments 

Electrified 
Corridor 

 
    Electrified Corridor diverges east of Proposed Transit Corridor for Regional Rail Link at Black Forest Junction and extends sou th east to 

connect into Geelong Corridor west of Browns Road. Existing electrified Werribee Line to be extended to Browns Road. 

GS E1 Bulban 
Road East   X  Rail elevated on structure minimum 7.5m above existing 

road surface level 
Bulban Road to remain as is. 

Bridge span and piers for elevated structure to be located clear of existing road pavement. 

GS E2 Armstrong 
Road X    

Existing Geelong Corridor rail levels to be maintained, no 
lowering of rail within flood zone west of Browns Road. 

Armstrong Road to be grade separated over existing Geelong Corridor, east of Browns 
Road. Minimum road level at grade separation to be 30.84m above existing Geelong Rail 
Corridor. Browns Road Level Crossing to be removed. 

# McGraths 
Road X    Existing Geelong Corridor rail levels to be maintained, no 

lowering of rail within flood zone west of Browns Road. 
McGraths Road to intersect with Armstrong Road to consolidate a single road grade 
separation over the Geelong Rail Corridor. 

Chainage Rail Grade Existing New Rail   Preliminary Rail Level Comments 
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Description Preferred Alignment Option  
Separations Rail 

Elevated 
over New 

Elevated 
over 
Existing 

R1 Deer Park 
Junction 

X    

Proposed RRL lines to be at the same level or above the 
existing rail lines at Robinsons Road. Minimum 5.75m 
vertical clearance to be provided between Proposed RRL 
Lines and underside of bridge soffit level for Down Ballarat 
Line Flyover. 

Down Ballarat Line to be elevated on structure over proposed RRL Lines. Proposed RRL 
Lines to be installed at grade through Deer Park Junction. Structurally reinforced 
embankments assumed 600m either side of grade separation. 

R2 Geelong 
Corridor 
Regional 
Connection 

X    

Proposed RRL lines to be at the same level or above the 
existing rail lines at Manor Road. Minimum 5.75m vertical 
clearance to be provided between Proposed RRL Lines and 
underside of bridge soffit level for Up Geelong BG and SG 
Bi-directional Lines on Flyover. 

Existing BG Up Geelong Line and SG Bi-directional Line to be realigned and elevated on 
structure within existing rail reservation to allow proposed RRL Lines to be installed at 
grade with the existing Geelong Corridor. Passive provision for future second SG Bi-
directional track to be constructed on additional structure within existing Geelong Corridor 
reservation has been allowed. 

R3 Geelong 
Corridor 
Suburban 
Connection  X   

Existing Geelong Corridor rail levels to be maintained for 
electrified connection. Proposed Suburban Electrified Lines 
to be elevated on structure a minimum 7.1m vertical 
clearance from existing SG Bi-directional Line to the 
underside of the bridge soffit level. 

Proposed Suburban Electrified Line extension from Werribee to Wyndham Vale to include 
provision for new electrified lines between Browns Road and Black Forest Junction to be 
on elevated structure and embankment to minimise potential impacts on Lollypop Creek 
Floodplains north of the Geelong Rail Corridor. Passive provision for future second SG Bi-
directional track to be constructed within existing Geelong Corridor reservation has been 
allowed. 

Chainage Major 
Structures 
– Water 
Crossings 

Bridge 
Structures 

Culvert 
Crossings 

  

Preliminary Rail Level Comments 

C1 Laverton 
Creek Drain 
Diversion     

Proposed maximum rail level at culvert crossing to be RL 
59.07m for BG RRL Lines and RL 57.3m for future SG 
Freight Lines 

Proposed Laverton Creek Drain Diversion Scheme will need to take into account the future 
rail crossing and consider a deep culvert crossing similar to that proposed for the existing 
Ballarat Rail Corridor 325m to the north, and steeper longitudinal grades in the open 
channel. 

C2 Dohertys 
Creek     Proposed rail alignment is based on GIS Melbourne 1m 

Contours and subject to detailed hydraulic modelling. 
Detailed design of rail alignment and proposed creek crossing is required to enable 
detailed analysis and assessment of proposal by Melbourne Water. 

C3 Forsythe 
Drain     Proposed rail alignment is based on GIS Melbourne 1m 

Contours and subject to detailed hydraulic modelling. 
Detailed design of rail alignment and proposed creek crossing is required to enable 
detailed analysis and assessment of proposal by Melbourne Water. 

B1 Skeleton 
Creek     Proposed rail alignment is based on GIS Melbourne 1m 

Contours and subject to detailed hydraulic modelling. 
Detailed design of rail alignment and proposed creek crossing is required to enable 
detailed analysis and assessment of proposal by Melbourne Water. 

C4 Davis Creek     Proposed rail alignment is based on GIS Melbourne 1m 
Contours and subject to detailed hydraulic modelling. 

Detailed design of rail alignment and proposed creek crossing is required to enable 
detailed analysis and assessment of proposal by Melbourne Water. 

B2 Davis Creek 
Tributary     Proposed rail alignment is based on GIS Melbourne 1m 

Contours and subject to detailed hydraulic modelling. 
Detailed design of rail alignment and proposed creek crossing is required to enable 
detailed analysis and assessment of proposal by Melbourne Water. 

B3 Werribee 
River     Proposed rail alignment is based on GIS Melbourne 1m 

Contours and subject to detailed hydraulic modelling. 
Detailed design of rail alignment and proposed river crossing is required to enable detailed 
analysis and assessment of proposal by Melbourne Water. 

B4 Werribee 
River 
Tributary 

    
Proposed rail alignment is based on GIS Melbourne 1m 
Contours and subject to detailed hydraulic modelling. 

Detailed design of rail alignment and proposed river crossing is required to enable detailed 
analysis and assessment of proposal by Melbourne Water. 

C5 Lollypop 
Creek     Preliminary modelling undertaken with minimum rail level at 

creek crossing of RL 32.35m 
Detailed design of rail alignment and proposed creek crossing is required to enable 
detailed analysis and assessment of proposal by Melbourne Water. 

C5 Lollypop 
Creek 
Tributary #1 

    
 Convergence of creeks to be realigned to enable provision of single culvert structure. 

B5 Lollypop 
Creek 
Tributary #2     

Proposed rail alignment is based on GIS Melbourne 1m 
Contours and subject to detailed hydraulic modelling. 

Proposed RRL Suburban Electrified Lines to be raised on embankment, culvert and bridge 
structures across major flood plain. Detailed design of rail alignment and proposed flood 
plain crossing is required to enable detailed analysis and assessment of proposal by 
Melbourne Water. 

Table 28: Major Structure Provisions
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8.0 Journey Travel Times 
A comparison of travel time estimates along the study alignment options is detailed in Table 29. The 
travel times have been estimated nominally on a regional express train travelling at constant speed 
and not stopping at stations between the connection from the Ballarat Line at Deer Park and the 
connection to the Geelong Line at West Werribee. The estimate for travel times of the Regional 
Stopping Service assumes the train would stop at the primary station locations. 
 
Preferred 
Alignment 

Regional Express 

Permissible Line 
Speed 

Regional Express 

Enhanced Permissible 
Line Speed 

Regional Stopping 
Service 

Deer Park Station to Tarneit Station 

Nominal Line 
Speed in Section 

Vmax = 160km/h Vmax = 200km/h Vmax = 160km/h 

Service Express Express Stopping 

Minimum Curve 
Radius in Route 

R1300m R1300m 

(Vmax = 160km/h Deer 
Park to Middle Road 
Speed Board due to 
1300m radius curve) 

R1300m 

Section Chainage 11.4km 11.4km 11.4km 

Travel Time (secs) 256secs 251secs 316secs 

Travel Time (mins) 4mins 16secs 4mins 11secs 5mins 16secs 

Tarneit Station to Wyndham Vale Station 

Nominal Line 
Speed in Section 

Vmax = 160km/h Vmax = 200km/h Vmax = 160km/h 

Minimum Curve 
Radius in Route 

R2000m R2000m R2000m 

Section Chainage 11.0km 11.0km 11.0km 

Travel Time (secs) 248secs 198secs 315secs 

Travel Time (mins) 4mins 8secs 3mins 18secs 5mins 15secs 

Wyndham Vale Station to Geelong Corridor 

Nominal Line 
Speed in Section 

Vmax = 160km/h Vmax = 200km/h Vmax = 160km/h 

Minimum Curve 
Radius in Route 

R2000m R2000m R2000m 

Section Chainage 7.5km 7.5km 7.5km 

Travel Time (secs) 169secs 135secs 225secs 

Travel Time (mins) 2mins 48secs 2mins 15secs 3mins 45secs 

Combined Route  Vmax = 160km/h Vmax = 200km/h  

Route Chainage 29.9km 29.9km 29.9km 

Travel Time (secs) 673secs 584secs 856secs 

Travel Time (mins) 11mins 12secs 9mins 44secs 14mins 16secs 

Table 29: Preliminary Comparison of Travel Time Estimates 

 
As demonstrated by the comparison of travel time estimates, the benefits of operating the loop and 
express track configuration through stations can be clearly seen. The proposed track configuration will 
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provide the opportunity to deliver new passenger train services to the urban growth areas west of 
Melbourne and deliver improved line speeds and reduce overall journey times for regional areas. 
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9.0 Constructability 
9.1.1 Key Design and Construction Challenges 

The key challenges identified for detailed design and construction would be: 
 
• Connection to the existing Ballarat Corridor and Grade Separation of the Deer Park Junction at 

Robinsons Road whilst minimising potential impacts on current regional passenger rail and road 
operations; 

• Construction of a portal bridge through the recently built Deer Park Bypass minimising potential 
impacts on road operations; 

• Construction of up to 30km of depressed railway in shallow rocky ground; 

• Construction of up to 18 Road over Rail Grade Separations; 

• Minimising the excavation and spoil removal of 2.3km deep cutting through the Manor Lakes 
area; 

• Shallow Culvert Crossing of the Lollypop Creek; 

• Minimising the potential hydraulic impacts of the preferred alignment on existing water courses, 
culvert crossings, flood water storage areas and flood plains. 

• Minimising the generation of noise, dust, contaminants and vibrations during construction and 
operation of the railway, particularly in areas with close proximity to the preferred alignment; 

• Connection to the existing Geelong Corridor and Grade Separation of the existing tracks on 
elevated structure over the RRL lines. 

 

9.1.2 Mode of Construction Summary 

A summary of the key construction requirements for the preferred alignment of the Proposed Transit 
Corridor is included in the tables below: 
 

Description Preferred Alignment Reference Chainage 

Northern Alignment    

From  Deer Park Station  Ballarat Rail Corridor CH 17.631km 

Via Tarneit Future Station CH 29.000km 

To Leakes Road New Corridor CH 33.400km 

Southern Alignment    

From  Leakes Road New Corridor CH 33.400km 

Via Wyndham Vale Future Station CH 40.250km 

To West Werribee Geelong Rail Corridor CH 47.512km 

Mode of Construction Preferred Alignment   

At Grade 19.5km   

In Cutting < 2m 4.3km   

In Cutting > 2m 2.7km   

On Embankment 2.6km   

Bridge – Viaduct 0.8km   

Elevated Structure -   

Alignment Length 29.9km   

Mode of Construction Ballarat Corridor   

At Grade 0.2km   

On Embankment 0.4km   
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Description Preferred Alignment Reference Chainage 

Elevated Structure 1.3km   

Mode of Construction Geelong Corridor   

At Grade 1.2km   

On Embankment 1.5km   

Elevated Structure 2.6km   

Table 30: Construction Element Breakdown – Proposed Transit Corridor 

 
Description Preferred Alignment Reference Chainage 

Suburban Electrified    

From  Black Forest Junction  New Corridor CH 44.000km 

To Browns Road Geelong Rail Corridor CH 47.00km 
(CH35.325km 
ex. Geelong 

Corridor) 

Mode of Construction Preferred Alignment   

At Grade 0.5km   

In Cutting < 2m 2.1km   

On Embankment 0.3km   

Elevated Structure 1.3km   

Table 31: Construction Element Breakdown – Future Suburban Electrified Corridor 

 

9.2 Enabling Works 

Some works that interface with the RRL project may be undertaken at different times outside the 
specific construction scope. Passive allowance has been made for interface projects as part of the 
RRL Corridor Footprint development include: 
 
• Robinsons Road widening and underpass of Ballarat Rail Corridor and RRL Corridor; 

• Western Freight Link and Intermodal Terminal in the Derrimut/Truganina area; 

• Caroline Springs Station; 

• Armstrong Road; 

• McGraths Road Upgrade; 

• Outer Metropolitan Ring – Combined Transport Reservation; 

• West Werribee Station; and 

• Manor Station Upgrade. 

 

9.3 Opportunities 

Opportunities for development works as part of the proposed Transit Corridor for the RRL Deer Park to 
West Werribee include: 
 
• Air Rights and multi level development above Tarneit Station; 

• Air Rights and multi level development at Wyndham Vale Station including decking over rail 
cutting; 

• Air Rights with decking of cutting through Manor Lakes; and 
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• Rail maintenance siding and facilities adjacent to Ballarat Rail Corridor and Geelong Rail 
Corridor. 

 

9.4 Order of Magnitude Estimates 

Budget estimates for construction have been prepared for the preferred alignment of the Proposed 
Transit Corridor as follows: 
 
Description 
 

Preferred Alignment 

Northern Section Deer Park to Leakes Road 

Elemental Cost $696M 

Alignment Length 15.8km 

Cost per Kilometre $44.1M/km 

Southern Section Leakes Road to Geelong Line 

Elemental Cost $784M 

Alignment Length 14.1km 

Cost per Kilometre $55.6M/km 

Route 
 

Preferred Alignment 

Combined Estimate $1.48B 

Total Route Length 29.9km 

Cost per Kilometre $49.5M/km 

  

Table 32: Order of Magnitude estimates for Preferred Alignment – Proposed Transit Corridor Stage 1 

 

9.5 Estimate Assumptions 

Cost estimates have been provided in the order of +/- 40% including planning, design and 
construction, but exclude DoT on-costs, and are based on 2009 costs with no escalation. 
 
The following inputs were used in generating the estimates: 
 
• Horizontal and Vertical Alignments for the preferred alignment of the Proposed Transit Corridor 

• Grade separations and major structures as included in Table 28 

• SKM operation plan (included) 

• Typical cross sections included in Section 5.10. 

 
The following assumptions were made: 
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• Earthworks 
- Earthworks quantities are based on a calculation of the area based on the natural surface 

and formation levels provided, 

- The cross section adopted is as per Typical Section C, 

- The depth of rock has been assumed at 1m below natural surface level, 

- The earthworks calculation is based upon undertaking earthworks for the 4 track 
configuration in the first stages of construction. 

 
• Bridges 

- Bridges are assumed to be constructed on reinforced earthwall or equivalent construction, 

- Bridges are assumed to span the entire formation width for track pairs in the configuration ie. 
2 tracks = 1 bridge, 4 tracks = 2 bridges, 

- All bridge construction calculations include an allowance for earthworks and road works. 

 
• Stations 

- Provision has been allowed for construction of the Proposed Tarneit Station and the 
Proposed Wyndham Vale Station 

 
• Track works 

- Track lengths have been based on the horizontal alignment plans noted above 

 
• Drainage 

- Assumed 20km total length of drainage has been allowed for in both options 

 
• Fencing 

- Assumed chain mesh fence provided for entire length of reservation 

 
• Signalling and Communications 

- Assumed signalling provided at Geelong and Ballarat corridors and each loop signalled to 
cater for stopping trains at stations, 

- Includes an allowance for TPWS on the track, 

- Allows for connection to train control, 

- Allows for installation of optic fibre along whole track length, 

- No allowance made for any fit out of rolling stock to cater for TPWS. 

 
The following exclusions were made: 
 
• Suburban Electrified rail extension and stabling costs are excluded 

• Land acquisition costs are excluded 

• Transport planning costs are excluded (e.g. road and bus networks) 

• Deer Park and Caroline Springs stations are excluded 

• Drainage and floodway works are excluded (Deer Park Bypass and Laverton Creek Drain 
Diversion) 
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10.0 Designers Risk Assessment 
The Functional Design for the Proposed Transit Corridor of the Regional Rail Link Deer Park to West 
Werribee has been workshopped to identify the main risk areas associated with the preliminary 
engineering design and planning provisions. The key risks have been highlighted below, whilst the 
Designers Risk Register is attached in Appendix D. 
 
Project Risk 
Categories 

Key Risks 

Project Inputs Availability of relevant detailed geotechnical and hydrological information during 
the planning phase 

Planning Availability of Integrated Land Use Planning and Integrated Transport Planning 
information with regard to growth area framework plans and precinct structure 
planning for existing residential areas and proposed future urban areas. 

Social and 
Environmental 

Lack of integration with Social and Environmental studies coinciding with the 
Engineering Design leading to unknown risks, impacts and Stakeholder 
Consultation requirements. 

Operations Change in Operational Planning and Functional Requirements could alter the 
Functional Design. 

Interfaces with existing Regional, Suburban and Interstate Operators and 
Maintainers could impact the Functional Design 

Engineering 
Design 

Change in Functional Requirements could impact on the Proposed Transit 
Corridor and Functional Design. 

Change in functionality of connections to existing Ballarat and Geelong Rail 
Corridors requiring Proposed Transit Corridor to be modified. 

Inadequate provision for future track requirements within existing rail corridors 
requiring Proposed Transit Corridor to be modified. 

Interface impacts with existing and future Road, Bus, Cycle and Walking networks 
requiring Proposed Transit Corridor to be modified. 

Potential access and visual amenity impacts on existing properties requiring 
Proposed Transit Corridor to be modified. 

Change in functional requirements for Rail and or Road could increase footprint 
requirements impacting integrated RRL and Armstrong Road Design for the 
Combined Transport Corridor through Manor Lakes. 

Failure to receive approval for Proposed Culvert Crossing at Lollypop Creek could 
lead to elevated rail alignment impacting on Greens Road, Armstrong Road, 
associated developments and existing properties. 

Change in location of the Proposed Regional / Suburban Interchange Station 
could impact on Proposed Transit Corridor and Functional Design 

Detailed Hydraulic Modelling could lead to changes in vertical alignment requiring 
Proposed Transit Corridor to be modified.   

Table 33: Key Project Risk Identification 
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11.0 Multi Criteria Assessment for Engineering Design 
The multi criteria assessment for the engineering design of the Proposed Transit Corridor for the 
Regional Rail Link Deer Park to West Werribee was performed in two stages and is detailed in the 
following sections: 
 
• Stage 1: Key Project Objectives Assessment 
 
• Stage 2: Assessment of Design Provisions for Specialist Investigation Inputs 
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11.1 Key Project Objectives Assessment 

The multi criteria assessment against the key project objectives for the engineering design of the Proposed Transit Corridor for the Regional Rail Link Deer 
Park to West Werribee is summarised in Table 34: 
 
Key Project 
Objective 

Item Engineering Criteria Assessment 
Score 

Response 

To ensure suitable 
track geometry and 
drainage for the 
transit corridor 

1 a) Ensure that engineering standards for 
gradients, curves, height clearances, rail 
to rail clearances, clearances to 
structures, maintenance access, crest 
walls, embankments and retaining walls 
are applied 

X 

All proposed rail alignment and track geometry has been 
designed in accordance with VRIOGS, RFR Target Design 
Guidelines where possible.  

The track alignment in the vicinity of Deer Park Junction at the 
connection to the Ballarat Corridor is designed in accordance 
with the Regional Rail Link Design Guidelines proposed by 
AECOM to achieve the Permissible Line Speed of 160km/h. 

Track alignments to achieve the Enhanced Permissible Line 
Speed of 200km/h have been designed in accordance with the 
Regional Rail Link Design Guidelines proposed by AECOM. 

Structural clearance and maintenance clearance envelopes for 
walking access only have been protected for a 5 Track 
configuration within the Deer Park Junction at the connection to 
the Ballarat Corridor. 

Structural clearance and maintenance envelopes for vehicle 
access at track level would be provided through the Manor Lakes 
Cutting if the 46m wide reservation is protected. 

Reduced structural clearance and maintenance envelopes for 
walking access would be provided if the minimum 35m wide rail 
reservation is implemented. 

  b) Ensure that engineering standards for 
drainage are applied 

X 

Detailed civil design of the hydraulic effects of the Proposed 
Transit Corridor are yet to be modelled due to the lack of 
available existing hydraulic data and modelling. Engineering 
design has ensured that the minimum rail level at watercourses 
and flood plains is above the Q100 Flood Level plus 600mm 
Freeboard. Where Q100 Flood Level data has been unavailable, 
the alignment has been proposed at or above existing surface 
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Key Project 
Objective 

Item Engineering Criteria Assessment 
Score 

Response 

levels to clear potential flood constraints. 

  c) Ensure that drainage of the tracks have 
been considered in the design. X 

All proposed railway formation design performed has taken into 
account the hydraulic requirements for track drainage and 
discharge. 

  d) Ensure that rail/road grade separation is 
incorporated. 

 X 
All existing mile grid roads within the arterial network, Deer Park 
Bypass, Ballan Road, Manor Lakes Blvd and Bulban Road are 
designed with provision for future grade separation. Provision for 
proposed future roads to be grade separated has been included 
where noted. 

      

To minimise the 
footprint of 
engineered cut/fill 
batters. 

2 a) Ensure that the footprint of the design 
doesn’t exceed the 75m study area 
boundary along the entire corridor. 

 

X 

The footprint of the Proposed Transit Corridor does not extend 
outside of the 75m wide study area. Station footprints are 
specified an average 375m x 200m and within the 500m x 500m 
study area. 

The proposed footprint of the rail formation is generally a 
maximum of 41.5m at track level at its most constrained location 
through Manor Lakes. Vertical face structural walls will be 
required to maintain the rail reservation to 46m width. 

In open line areas, the maximum proposed rail formation width 
would be 33.5m at track level. The proposed corridor width would 
be a maximum 60m to accommodate self supporting cut/fill 
embankments and the Landscape Overlay. Where the proposed 
corridor width is less than 60m in open line sections, increased 
batter slopes, structures and reduced landscape overlay widths 
are proposed to achieve the reduced corridor footprint. 

The footprint for the proposed train stabling and maintenance 
facilities north and south of Wyndham Vale is outside the initial 
study area but the footprint is contained within the PAO. 

      

To minimise impact 
on existing 
floodplains and 

3 a) Capacity of design to incorporate 
engineering solutions to ensure that 
where adjacent land is subject to 

X 
Response as per Item 1.b) 

Development of a Detailed Flood Modelling and Hydraulic Design 
Strategy is recommended prior to the Detail Design phase of this 
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Key Project 
Objective 

Item Engineering Criteria Assessment 
Score 

Response 

areas subject to 
inundation 

inundation that existing flood levels are 
not increased. 

project and would involve coordination with Government, 
Melbourne Water, Councils and other service authorities. 

  b) Capacity of design to incorporate 
engineering solutions to ensure that 
adjoining land not subject to flooding 
remains flood free, where appropriate. 

X 
Response as per Item 1.b) and 3.a) 

Table 34: Multi-criteria Assessment Summary for Engineering Design 

 

11.2 Assessment of Design Provisions  for Specialist Investigation Inputs 

Specialist 
Investigation 

Item Key Input Designers Provision 

Land Use and 
Planning 

1 a) That the alignment of the Proposed Transit Corridor 
should provide for both residential and industrial 
urban growth in the City of Wyndham and Shire of 
Melton. 

The Proposed Transit Corridor is consistent with that shown in the VTP 
2008 and provides a balanced alignment between existing urban areas 
and allowing for future urban and industrial development around the 
corridor. 

Integrated 
Transport 
Network Planning 

2 a) 
 

That the alignment and corridor configuration should 
integrate with and provide opportunities to develop 
other transport modes including Bus, Road, Cycle 
and Pedestrian Networks. 

The Proposed Transit Corridor is consistent with that shown in the VTP 
2008 and provides a balanced alignment between existing urban areas 
and allowances for future urban and industrial development around the 
corridor. The design of the corridor has been determined in conjunction 
with the Integrated Transport Network Planning, Land Use Planning and 
Social Planning investigations to ensure: 
• Provisions for modal interchange facilities are incorporated in 

station footprints; 
• Shared path within a Landscape Overlay along the corridor 

connects to each station and links from Robinsons Road at Deer 
Park to Bulban Road west of Werribee; 

• Grade separation with road over rail is provided for all existing mile 
grid arterial roads. 

  b) 
 

The alignment should provide for an: 
• Initial stage 2 Track configuration with 2 Stations; 

and an 

The Proposed Transit Corridor has been designed to accommodate the 
ultimate configuration of tracks within the rail reservations, proposed 
future stations layouts, stabling and maintenance facilities, passive 
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Specialist 
Investigation 

Item Key Input Designers Provision 

• Ultimate stage of up to 4 Tracks with 5 Regional 
Stations. 

provision for freight access in the Derrimut area and landscape overlay. 
It is recommended that an Implementation and Construction Staging 
Strategy be developed during the detailed design phase of works to 
confirm the requirements for staged operations and interim corridor 
requirements. 

  c) 
 

Wyndham Vale Station has been designated the 
required Interchange Station between the Regional 
Lines to Geelong and Suburban Electrified Line 
extension from Werribee. 

Engineering design has incorporated the aspiration to install Wyndham 
Vale Station as the major interchange between the future Regional and 
Suburban Networks. Wyndham Vale Station and the deep cutting 
through Manor Lakes has been designed to accommodate up to 6 x BG 
Tracks including: 
 
• 2 x BG Geelong Main Lines; 

• 2 x BG Wyndham Vale Loop Lines; 

• Provision for 2 x Suburban Electrified Lines to extend from 
Werribee. 

 

Further, engineering design has ensured that the Proposed Transit 
Corridor footprint at Black Forest ensures sufficient corridor width has 
been included to provide for an interchange station between Regional 
and Suburban Services. This will provide the Department with the 
flexibility for construction, cost reduction and operational improvements 
in developing the Regional Rail Link at the detailed design phase. 

  d) That the alignment should reduce the impact on 
surrounding land development, and in particular: 
• Alignment should be in cutting in residential 

areas to reduce the future cost of bridging the 
corridor for local roads; 

• Alignment should be in cuttings close to key 
activity centres to aid pedestrian path network. 

Engineering design has proposed that rail alignments generally should 
be depressed in shallow cuttings a minimum of 1.5m deep through 
urban areas to help shield the potential impacts from the rail/wheel 
interface.  
Deep cuttings greater than 1.5m deep are proposed for the alignment 
adjacent to Leakes Road and the proposed Rose Grange Activity 
Centre, through Manor Lakes Activity Centre, and through Greens Road 
area. 
The depth of depression of the rail corridor in the vicinity of the potential 
future Black Forest Activity Centre cannot be confirmed at this stage 
until detailed hydrological modelling of the flood plains south of Black 
Forest Road is undertaken. 
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Specialist 
Investigation 

Item Key Input Designers Provision 

Proposed alignments in cutting will likely encounter shallow rock and 
basalt floaters below the clay soil layer presenting construction 
challenges. There is sufficient scope in the design to improve the 
vertical alignment and reduce potential rock cuttings, otherwise suitable 
construction strategies will need to be developed at the Detail Design 
phase to manage these challenges. 

  e) That the alignment should return to grade in non 
urban or industrial areas 

Where the alignment does not allow the rail to be in cutting, further 
noise mitigation measures that could be adopted at the detailed design 
phase of the project are self supported and retained earth bunds or 
vertical noise walls depending on the adjacent land use. 

Hydrological 3 a) That alignment design needs to consider that 
preliminary hydrological assessment has been based 
upon limited desktop analysis of available information 
and that design should adhere to hydrological advice 
provided by Melbourne Water. 

The proposed horizontal and vertical alignment has been prepared with 
reference to Melbourne Water hydraulic design requirements and 
available flood data where possible. In particular, preliminary hydraulic 
modelling was carried out for the proposed culvert crossing at the 
Lollypop Creek in Manor Lakes to demonstrate that the Q100 would not 
overtop the culvert structure in a 1 in 100 year event. 

Geotechnical 4 a) Preliminary desktop and field analysis of 
hydrogeological conditions shows: 

• The project area generally consists of a thin but 
variable layer of clay soil overlaying basalt rock; 

• Average depth of clay soil layer varies 1.5m to 
3.0m; 

• Presence of basalt floaters up to Ø1m in clay soil 
layer; 

• Minimal groundwater encountered at depths up 
to 2.5m. 

Engineering design has acknowledged the abundance of rock at or 
shallow to the surface in the vertical alignment design where possible. 
The preference for rail to be in cutting to minimise impacts: through 
urban areas; adjacent to major activity centres; and on the road network 
has meant that rocky ground conditions would likely be encountered.  

  b) Areas identified with a geotechnical higher risk 
require detailed investigations to confirm design 
strategies. 

A number of key locations have been identified where the preliminary 
vertical alignment would present construction challenges associated 
with hydrogeological conditions including: 

• Robinsons Road Underpass; 

• Rail Underpass at Deer Park Bypass; 

• Skeleton Creek Crossing; 
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Specialist 
Investigation 

Item Key Input Designers Provision 

• Rail cutting at Derrimut Road adjacent to Leakes Road; 

• Werribee River Crossing; 

• Manor Lakes Cutting (Wyndham Vale); and 

Greens Road Cutting. 

Physical Services 5 a) That alignment design should take into account 
existing trunk services and proposed future trunk 
service roll outs within, crossing or adjacent to the 
Proposed Transit Corridor at: 

• Robinsons Road crossing; 

• Middle Road to Boundary Road; 

• Dohertys Road to Derrimut Road. 

Engineering design has sought to identify the locations of major service 
assets, particularly the high pressure gas pipeline and metering station 
at Middle Road, Melbourne Water Trunk Water Mains and High Voltage 
Transmission Power Lines and to provide mitigation against potential 
effects from service realignment.  

The alignment for the Proposed Transit Corridor has been dictated by 
the track geometry to achieve Permissible Line Speeds of 160km/h and 
Enhanced Permissible Line Speeds up to 200km/h and reduce overall 
travel times for Regional Rail Link services. It is recommended that the 
major services identified as part of the Physical Services investigation 
be considered in detail in the next phase of the project and consultation 
with the appropriate service authority is undertaken. 

  b) Vertical alignment design should consider elevation 
of the rail formation and protection of the Melbourne 
Water Ø1150mm Cowies Hill Water Main. 

The alignment of the Proposed Transit Corridor in the vicinity of the 
Cowies Hill Water Main is between the Forsythe Drain, Skeleton Creek 
and Derrimut Road. Subject to detailed hydraulic modelling of the 
Forsythe Drain and Skeleton Creek, the proposed rail line is to be on a 
series of embankments, culvert and bridge through this area. It is 
anticipated that provision of this infrastructure and elevated railway 
formation would drive opportunities to protect, realign or relocate the 
water main as required. 

Land 
Contamination 

6  No significant input has yet to be identified that would 
influence the alignment of the Proposed Transit 
Corridor 

Recommendation that a Contaminated Land Strategy and Land 
Contamination Management Plan is prepared prior to Detailed Design to 
ensure that potential land contamination impacts are identified and that 
mitigation measures can be implemented to manage and minimise 
those potential impacts. 

Flora and Fauna 7  Design measures should be adopted to minimise 
potential impacts on flora and fauna including: 

• Detail design to minimise vegetation and habitat 

Recommendation that a Flora and Fauna Management Plan is prepared 
prior to Detailed Design to ensure that potential Flora and Fauna 
impacts are identified and that mitigation measures can be implemented 
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Specialist 
Investigation 

Item Key Input Designers Provision 

loss; 

• Provision of fauna underpasses at key locations; 

• Best practice design for crossing waterways 
dealing with runoff; 

• Best practice construction techniques to minimise 
impacts associated with soil disturbance, spread 
of wees and pathogens. 

to manage and minimise those potential impacts. 

Cultural Heritage 8  That alignment design considers potential impacts on 
areas of Aboriginal Cultural Heritage and Historic 
Archaeological Cultural Heritage and management 
strategies to deal with potential impacts. 

Recommendation that a Cultural Heritage Management Plan is 
prepared prior to Detailed Design to ensure that potential Aboriginal 
Cultural Heritage and Historic Archaeological Cultural Heritage impacts 
are identified and that mitigation measures can be implemented to 
manage and minimise those potential impacts. 

Social Impact 9 a) Provide grade separated pedestrian paths over / 
under the RRL - West Werribee to Deer Park 
Corridor at intervals less than every 1,600 metres. 

Engineering design has been undertaken with the preparation of typical 
sections to show clearance diagrams and demonstrate provision for 
grade separation of pedestrian / shared path routes has been included. 

  b) Ensure that a proposed pedestrian crossing between 
Bon Thomas Reserve and Central Park estate can be 
constructed. 

A pedestrian crossing directly linking the Bon Thomas Reserve with the 
Central Park estate would be constrained by the proposed Down 
Ballarat Line Flyover of the Regional Rail Link between Deer Park 
Station. Any potential pedestrian crossing could be: 

• In a subway (less desirable due to social and security issues); 

• In a subway adjacent to the proposed Robinsons Road Underpass 
(not desirable due safety and security issues; or could be  

• Linked to a pedestrian bridge / station concourse at Deer Park 
Station as part of the station redevelopment 

  c) Construct a shared pathway along the length of the 
RRL – West Werribee to Deer Park connecting to 
activity centres, public open spaces and other 
community infrastructure. 

Engineering design has ensured that the Proposed Transit Corridor 
incorporates a Landscape Overlay including a shared path, linear park 
and landscaping that extends from Robinsons Road at Deer Park to 
Bulban Road west of Werribee. The shared path would link between 
each station along the route and potential parkland and recreational 
areas at Skeleton Creek, Davis Creek Werribee River and at Lollypop 
Creek. There is also an opportunity to connect the shared path to a 
broader cycle and walking network through the outer urban growth 
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Specialist 
Investigation 

Item Key Input Designers Provision 

areas. 
  d) Implement an urban design program that links in with 

the detailed design of the rail corridor to deal 
with visual amenity impacts and physical access 
barriers at locations where road and / or rail bridges 
impact on private and public spaces – especially at 
public spaces, activity centres, sensitive heritage 
sites and dwellings. 

Recommendation that Urban Design Program and Urban Design 
Strategy is prepared prior to Detailed Design to ensure that potential 
visual amenity impacts and physical access barriers are identified and 
that mitigation measures can be implemented to minimise those 
potential impacts. 

Economic Impact 10  Integrated design of the Proposed Transit Corridor 
should encourage larger activity centres with a 
greater mix of land uses to deliver increased benefits 
by reducing vehicle kilometres through multi purpose 
trips to a major activity centre. 

The Proposed Transit Corridor is consistent with that shown in the VTP 
2008 and provides a balanced alignment between existing urban areas 
and allows for future urban and industrial development around the 
corridor. Implementation of the Tarneit and Wyndham Vale Stations has 
been determined in conjunction with the Integrated Transport Network 
Planning and Land Use Planning investigations to target future major 
activity centres. 

Noise and vibration 11  No significant input has yet to be identified that would 
influence the alignment design of the Proposed 
Transit Corridor other than sections of the corridor 
that pass through existing urban areas would be 
more sensitive to potential greater noise impacts. 

Engineering design has proposed that rail alignments be depressed in 
shallow cuttings a minimum of 1.5m deep through urban areas to help 
shield the potential impacts from the rail/wheel interface. Where the 
alignment does not allow the rail to be in cutting, further noise mitigation 
measures that could be adopted at the detailed design phase of the 
project are self supported and retained earth bunds or vertical noise 
walls. 

Table 35: Assessment with Specialist Investigations Key Inputs 
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12.0 Conclusion 
This report represents a summary of the preliminary engineering design services provided by AECOM 
to the DoT for the preparation of the Proposed Transit Corridor of the Regional Rail Link from Deer 
Park to West Werribee. Preliminary Engineering Design Services have been provided to: 
 
• Determine the minimum functional requirements for the Proposed Transit Corridor of the Regional 

Rail Link Deer Park to West Werribee; 

• Design the proposed Regional Rail Link alignment and corridor footprint; 

• Prepare the Functional Design for the Proposed Transit Corridor; 

• Identify the future High Speed Design Standard requirements for the Railway;  

• Ensure that implementation of the Proposed Transit Corridor supports the Planning Scheme 
Amendment process; and to 

• Secure the right of way and protect the rail reservation required to deliver improved public 
transport services to regional and urban growth areas. 

 
AECOM is pleased to submit the Proposed Transit Corridor for the Regional Rail Link Deer Park to 
West Werribee to the DoT for Departmental ratification and Ministerial endorsement. 
 

Proposed Transit Corridor Design 

The Proposed Transit Corridor will be a new 30km reservation linking the Ballarat Rail Corridor at Deer 
Park in the north with the Geelong Rail Corridor at West Werribee in the south.  
 

 

Figure 39: Proposed Location and Route Map 
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The Proposed Transit Corridor will include: 
 
• New Railway Reservation to facilitate the construction of dedicated Geelong Main Lines for 

Regional Rail Link services to run express to Geelong. 

• Improved Public Transport access to major urban growth areas in Melbourne’s outer west 
including Proposed Stations at Tarneit and Wyndham Vale. 

• Provision for up to 4 proposed future stations with modal interchange and park and ride facilities. 

• Provision for shared pathway network, linear parkland and integrated urban design. 

• Provision for future Western Freight Link Deer Park to Derrimut. 

• Provision for Suburban Electrified Lines to be extended from Werribee to Wyndham Vale. 

• Future proofing of the corridor to preserve future High Speed Passenger Services at permissible 
speeds up to 200km/h. 

 

Functional Requirements of the Operational Railway 

The Proposed Transit Corridor has been prepared to meet the functional requirements for operation of 
the railway by providing an alignment that enables Regional Rail Link services to travel at Permissible 
Line Speeds up to 160km/h.  
 
Further, the alignment has been designed to protect the introduction of high speed passenger services 
in the future with introduction of Enhanced Permissible Line Speeds up to 200km/h. The introduction 
of future high speed services will require the development of new track design construction standards 
suitable for passenger railway operations with line speeds up to 200km/h. 
 

Proposed Transit Corridor Configuration 

Generally the Proposed Transit Corridor has been configured to include up to 4 Broad Gauge 
Passenger Tracks within a footprint up to 60m wide. The Integrated Transport Network Planning Study 
has suggested that implementation of the RRL be developed incrementally to meet urban growth and 
future travel demands. 
 
In its initial phase to deliver Regional Rail Link services, the 60m wide footprint would typically allow 
for provision of: 
 
 
• Up and Down Express Tracks between Deer Park and Manor; 
 
• Proposed Tarneit Station; 
 
• Proposed Wyndham Vale Station; 
 
• Up and Down Loop Tracks at Tarneit Station and Wyndham Vale Station; 
 
• Connection to the Ballarat Corridor and connection to the Geelong Corridor; 
 
• 18 x Road / Rail Grade Separation Structures; 
 
• 5 x Rail Bridge Structures; 
 
• 5 x Rail Culvert Structures; and a 
 
• Landscape overlay including shared path on each side of the corridor. 

Figure 40: Regional Rail Link – Initial Phase
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Figure 41: Typical Cross Section – Proposed Transit Corridor 
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Figure 42: Proposed Connection to Ballarat Corridor 
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Figure 43: Proposed Connection to Geelong Corridor
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The ultimate Proposed Transit Corridor will allow provision for: 
 
 
• 2 x BG tracks for Regional Rail Link Express Services on the RRL main lines between Deer Park 

and West Werribee, nominally central to the corridor; 
 
• 2 x BG loop tracks for Regional Rail Link Stopping and Short Starting Services on the RRL loop 

lines between Truganina and Black Forest, adjacent to the main lines; 
 
• 2 x BG electrified tracks for Suburban Services on the extended Suburban Electrified Lines from 

Werribee Station to Wyndham Vale Station; 
 
• 2 x BG electrified tracks from Wyndham Vale Station to the Manor Lakes North Suburban Train 

Stabling and Maintenance Facility; 
 
• Up to 6 Proposed Future Stations for Regional, Suburban and Local Interchange; 
 
• Connection to the Ballarat Rail Corridor west of Deer Park; 
 
• Down Ballarat Line to be grade separated over the RRL corridor Down side of Deer Park Station; 
 
• Connection to the Geelong Rail Corridor at Manor; 
 
• Up Geelong BG Track, existing Bi-Directional SG Track and Future SG Track to be grade 

separated over the RRL Corridor; 
 
• Provision for new signalling and communications equipment including new Control Panel in 

Centrol, modifications to existing Ballarat and Geelong Line CBI, new wayside signals, cabling and 
signage; 

 
• Connection to the Werribee Line west of Werribee; 
 
• Suburban Electrified Lines to be elevated over the existing Geelong Corridor; 
 
• Suburban Electrified Lines to be extended to Wyndham Vale Station; 
 
• Provision for Overhead Electrification and Traction Power equipment including 4 new Substations 

in the Suburban Electrified corridor between Werribee and Wyndham Vale; 
 
• Provision for up to 3 existing Level Crossings to be removed through grade separation including 

Robinsons Road on the Ballarat Corridor; Browns Road and Wests Road on the Geelong Corridor; 
 
• Suburban Train Stabling and Maintenance Facility to the north of Manor Lakes; 
 
• Regional Train Stabling Facility to the south of Manor Lakes; 
 
• Passive Provision for up to 2 x SG Bi-Directional Freight Lines in the RRL corridor between Deer 

Park and Boundary Road to integrate with a future Intermodal Terminal in the Derrimut area. 
 
 

Proposed Future Stations 

The Proposed Transit Corridor footprint includes the staged development for up to 6 future stations. 
The Indicative Station Layout that has been developed for Proposed Station Footprint achieves the 
functional objectives for the provision of new passenger facilities, accessibility and parking suitable for 
an interchange or park and ride station. The Indicative Station Layout will provide a robust footprint 
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that enables the station layout to develop incrementally with urban development and future demand 
growth. 

 

Integrated planning and design of the proposed growth area framework plans and precinct structure 
plans for urban growth areas along the corridor would commence based on the proposed rail 
reservation including station footprints. 

 

The primary stations proposed to be constructed as part of the initial phase of the Regional Rail Link 
are Tarneit and Wyndham Vale. 
 
Name Service Ultimate Features 

Proposed Tarneit Station  

@ Rose Grange Major Activity 
Centre 

Regional Park and Ride, and Modal 
Interchange 

Proposed Wyndham Vale Station  

@ Manor Lakes Major Activity 
Centre 

Regional / Suburban 
Interchange 

Park and Ride, and Modal 
Interchange 

 
The development of proposed future stations is to be protected for the sites below: 
 
Name Service Ultimate Features 

Proposed Future Station @ 
Truganina 

Regional Park and Ride, and Modal 
Interchange 

Proposed Future Station @ 
Davis and Tarneit Roads 

Regional Park and Ride, and Modal 
Interchange 

Proposed Future Station @ 
Sayers Road  

Regional Park and Ride, and Modal 
Interchange 

Proposed Future Black Forest 

@ Black Forest Road 

Suburban Park and Ride, and Modal 
Interchange 

 

Major Infrastructure Provisions 

The major infrastructure requirements identified for the ultimate configuration of the Proposed Transit 
Corridor of the Regional Rail Link Deer Park to West Werribee are: 
 
• 16 x Road over Rail Grade Separations at existing or future arterial roads; 

• 1 x Road Underpass Grade Separation at Robinsons Road; 

• 1 x Rail Underpass Grade Separation at Deer Park Bypass; 

• 3 x Major Rail over Rail Grade Separations within existing rail reservations at Deer Park, Manor 
and West of Werribee; 

• 5 x Rail Bridges including Landmark Bridge Opportunities at Skeleton Creek, Werribee River and 
Davis Creek; 

• 5 major culvert structures including the Lollypop Creek; and 

• Allowance for the proposed future Armstrong Road has been reserved within the Combined 
Transport Corridor at Manor Lakes with potential for a grade separated crossing of the Geelong 
Rail Corridor to connect to the Princes Freeway Interchange. 

 

Public Transport Access 

A key element of the proposed design is the track configuration with the Loop and Express Track 
arrangement through stations.  
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The proposed configuration will provide the opportunity for Regional Stopping Trains to access 
platforms at the proposed stations, whilst providing a clear path for Regional Express Trains such as 
the Geelong Flagship Service to run express through the station. 
 

Travel Time Enhancements 

As part of the broader Regional Rail Link project, the Proposed Transit Corridor will deliver an 
uninterrupted route for Regional Rail Link services between Deer Park and West Werribee.  
 
The proposed alignment design and configuration has the potential to provide: 
 
 
• 14 minute journey times between Deer Park and Manor for Regional Stopping Services stopping 

at the proposed Tarneit and Wyndham Vale Stations; 
 
• 11 minute journey times between Deer Park and Manor for Regional Express Trains travelling at 

the Permissible Line Speed of 160km/h; 
 
• Sub 10 minute journey times between Deer Park and Manor for future high speed Regional 

Express Trains travelling at the Enhanced Permissible Line Speed of 200km/h. 
 
 
The simple comparison of travel time estimates demonstrates that the benefits of operating the loop 
and express track configuration through stations are clear.  
 
The proposed track configuration will provide the opportunity to deliver new passenger train services 
to the urban growth areas west of Melbourne; will deliver improved line speeds and has the potential 
to reduce overall journey times for regional areas. 
 

Impacts of the Proposed Transit Corridor 

Alignment 
Issues 

 

Item Description 

Land Impacts A Alignment at Deer Park Junction remains within existing Ballarat Rail 
Corridor thus minimising potential land impacts on existing residential lots 
in Central Park West. 

B Proposed alignment runs to the east of Christies Road without impacting 
the existing Boral Resources land. Site access along the Christies Road 
Reservation has been restored via Riding Boundary Road. 
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Alignment 
Issues 

 

Item Description 

Priority for RRL 
Main Lines  

C Potential land impacts east of Robinsons Road require the Deer Park 
Junction connection to existing Ballarat Rail Corridor to the west of 
Robinsons Road. Priority access for the RRL Lines to remain at grade, 
requires the Down Ballarat Line to be grade separated over the Proposed 
Transit Corridor. 

D Priority access for the RRL Lines to be at grade with the Geelong Corridor 
will interface with existing V/Line and ARTC Lines and require the existing 
BG Up Geelong Line and SG Line to be grade separated over the proposed 
RRL Lines. 

Line Speed E Generally the minimum curve radius applied along the express centre 
tracks is 2025m to enable future high speed Regional Rail Link services to 
achieve the Enhanced Permissible Line Speed of 200km/h. The proposed 
alignment in the connection to the Ballarat Corridor includes a 1300m 
radius curve with a maximum Permissible Line Speed of 160km/h subject 
to acceptance of the Proposed RRL Track Design Standards. 

Existing 
Transport 
Reservations 

F The proposed corridor integrates with the existing 75m wide Christies Road 
Transport Reservation between Riding Boundary Road and Middle Road. 
Christies Road maintains the existing 20m road reservation and access to 
Boral Resources Site. 

 G Integration of the combined RRL and Armstrong Road Transport Corridors 
and Wyndham Vale Station to be within the existing Manor Lakes Transport 
Reservation. The proposed future Armstrong Road will occupy 29m 
reservation width for the road element which would be sufficient for a future 
4 lane arterial road. 

Access and 
Visual Amenity 

H Proposed Tarneit Station to be located to the east of Derrimut Road in 
shallow cutting up to 3m deep to integrate with Proposed Major Activity 
Centre. 

 I Proposed Transit Corridor through Wyndham Vale is to be in Deep Cutting 
up to 8m deep to minimise potential impacts on existing urban area with 
dense residential development. 

 J The Proposed Wyndham Vale Station is planned to accommodate up to 6 
tracks and 4 platform faces to provide for Regional Express services, 
Regional Stopping services and Suburban Electrified services. 

Armstrong Road 
Transport 
Corridor 

K The location of the Proposed Wyndham Vale Station dictates the extent of 
corridor with 6 tracks and maximum reservation width of 46m within the 
75m Manor Lakes Transport Reservation. Opportunities to reduce the rail 
configuration and reservation width to 35m would provide a road 
reservation of 40m width and protect transport planning for a future 6 lane 
divided road. 

Table 36: Key Impacts of the Proposed Transit Corridor 

 

The Key Issues for Development 

Investigation of key focus areas along the transit corridor was undertaken to concentrate the 
engineering design on specific areas of constraint and known construction challenges. The key issues 
identified that will require careful consideration during detailed planning and design are: 
 
• Existing Ground Conditions and abundance of rock 

• Detailed Hydraulic Modelling of watercourse crossings and flood plains 
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• Access and Amenity to existing and future residential areas and activity centres 

• Proposed Future Armstrong Road alignment and configuration 

• Combined Rail and Road Transport Reservation through Manor Lakes 

• Impacts on Greens Road alignment and associated Developments 

• Proposed Lollypop Creek Culvert Crossing 

• Road Access Restoration 

• Interface with existing Ballarat Rail Corridor at Deer Park 

• Interface with existing Geelong Rail Corridor at Manor and West of Werribee. 

 

Summary 

Construction of the Proposed Transit Corridor has been estimated to range in the order of $1.48B for 
the initial stage of development. The initial stage for the RRL will facilitate the construction of: 
 
• 2 x BG Express tracks for Regional Rail Link Express Services on the RRL main lines between 

Deer Park and West Werribee, nominally central to the corridor; 

• 2 x Proposed Stations at Tarneit at Wyndham Vale; 

• 2 x BG Loop Tracks at Tarneit and Wyndham Vale for Regional Stopping Services; 

• Connection to the Ballarat Corridor at Deer Park; 

• Connection to the Geelong Corridor at Manor; 

• 18 x Road / Rail Grade Separations; 

• 5 x Rail Bridge and 5 x Rail Culvert Structures; and 

• Provision for incremental development of the ultimate configuration for the Proposed Transit 
Corridor. 

 

The Next Steps 

AECOM is pleased to submit the Functional Design Summary Report for the Proposed Transit 
Corridor for the Regional Rail Link Deer Park to West Werribee to the DoT. The Functional Design 
Summary Report is submitted to the DoT to initiate the following steps: 
 
1. To seek Departmental ratification by the Department of Transport and Ministerial endorsement for 

the Proposed Transit Corridor as part of the Regional Rail Link alignment between Deer Park and 
West Werribee; 

2. To form part of the documentation required for public exhibition of the Regional Rail Link - Deer 
Park to West Werribee as part of Public Consultation of the proposed Urban Growth Boundary by 
the Department of Planning and Community Development; 

3. To provide a robust platform for continued design and development of the Proposed Transit 
Corridor of the Regional Rail Link - Deer Park to West Werribee; and 

4. To undertake detailed planning and design to encourage integrated development of future growth 
area framework plans and precinct structure plans with the Proposed Transit Corridor and future 
rail and road reservations. 
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13.0 Further Considerations 
AECOM suggest that if the Department choose to further investigations around the Functional Design 
for the preferred alignment of the Regional Rail Link Deer Park To West Werribee, the following 
activities should be considered to inform that discussion and support the business case development: 
 
• Detailed Desktop Ground Engineering and Geological Study including; 

- Consultation with Melbourne Water and review of asset database, existing borehole 
information and groundwater monitoring 

- Review of existing documentation for separate developments along the route with particular 
reference to: 

̇ Central Park West Estate – Devine Homes; 

̇ Orbis Business Park – MAB Corporation; 

̇ Laverton Creek Diversion – Melbourne Water; 

̇ Deer Park Bypass - VicRoads; 

̇ Outer Metropolitan Ring East West Link - VicRoads; 

̇ Armstrong Road Development – Wyndham City Council; and 

̇ Outer Metropolitan Ring, Princes Freeway Connection - VicRoads. 

• Preliminary Operational Review including: 

- Operation and Service Frequency, Stopping Patterns and Travel Times; 

- Operating and Stopping Patterns; 

- Integration with Regional and Metropolitan Network and modal interchange and Network 
Operations Strategy; 

- Network and Line Capacity Assessments; 

- Rolling Stock and Train Configuration; 

- Performance comparison with existing transport options and journey times; and 

- Operational Simulation. 

• Integrated Transport Network: 
- Interchange and connection with other forms of public transport; 

- New or modified existing Bus routes to connect to Regional Rail Link stations to provide 
opportunities for interchange and broaden passenger catchment area; 

- Interchange and connection with existing and future train lines for metropolitan, regional and 
interstate passengers; 

- Opportunities for freight connection with Albion Broadmeadows Line as part of Western 
Freight Link Study; 

- Opportunities for freight connection with proposed Outer Metropolitan Ring; and 

• Patronage Demand Forecasting including: 

- Integrated transport assessment of regional and metropolitan passengers and behaviour; 

- Activity Centre Planned Development and Growth Rates; 

- Current and future populations and densities; 

- Origin destination study; 

- Current and Future Patronage Forecasts; and 

- Mode share. 

• Economic and Financial Assessment to support the Business Case Development including: 
- Operating costs and Revenue; 

- Detailed Financial Analysis; and 

- Detailed Transport Economic Analysis. 

• Land Use Impacts including 
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- Existing land use at surface along and adjacent to routes; 

- Existing Rail and Road reserves; 

- Property Impacts; 

- Land Acquisition; and 

- Current and future growth boundaries. 

• Climate Change Initiatives and Sustainability 

- Impacts of climate change legislation; 

- Reduced energy consumption and emissions trading; 

- Future demands for regional and metropolitan travel; and 

- Impacts of Regional Rail Link and new stations on existing Activity Centres. 
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Appendix A Key Focus Area Investigation Summary 
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Item  Key Focus Area Key  Requirements / Issues / Constraints Typical Corridor Footprint / 
Width 

Benefits / Opportunities 

1 Alignment Design • The alignment of the Proposed Transit Corridor is required to provide 
track alignment geometry that achieves the Functional Objectives of 
improved line speeds and reduced journey times for Passenger Train 
Services between Southern Cross Station and Geelong. 

• The alignment is required to meet the draft operational requirements 
for Regional Express Geelong Flagship Services and Regional 
Stopping Services. 

• The Proposed Transit Corridor has been designed with express 
tracks central to the corridor and loop tracks outside of the main lines. 

• Regional Stopping Services or trains stopping at Stations would 
access platforms via the outside loop tracks to enable Regional 
Express Services an unobstructed clear path through the centre of 
the corridor. 

Varies 30m to 60m • The Proposed Transit Corridor has been designed so 
that the alignment achieves the Permissible Line Speed 
of 160km/h for passenger services between Deer Park in 
the Ballarat Corridor and Manor in the Geelong Corridor. 

• The Main Line Geelong Lines are proposed to be 
installed central to the alignment to allow future high 
speed passenger trains to achieve the Enhanced Line 
Speed up to 200km/h. 

• The VLocity units within the existing Regional Train Fleet 
have the capacity to be upgraded to achieve the 
enhanced line speed for high speed operation. 

2 Proposed Stations • Indicative station footprint designed to accommodate premium station 
level accessibility and modal interchange facilities with minimum 12 
bus bays, disability parking, retail areas, shared path and cycling 
facilities, kiss and ride, taxi zones. 

• Indicative station footprint designed to achieve minimum 500 car 
parking spaces. 

• Station layout designed to enable future decking for increased 
integration with activity centres and air rights development. 

~ 75,000m2 

375m x 200m 

• Proposed station footprint meets the functional objectives 
for facilities, accessibility and parking. 

• Proposed Station Footprint will enable station layout to 
develop with urban growth and demand 

3 Station Locations • Proposed Regional / Suburban Interchange Station to be located at 
Wyndham Vale. 

• Proposed Regional Station located at Tarneit in vicinity of Rose 
Grange Activity Centre. 

~ 75,000m2 

375m x 200m 

• Proposed station locations selected to deliver improved 
public transport access to existing residential areas 
undergoing rapid urban growth. 

4 Road / Rail Grade Separations • All existing level crossings in the transit corridor should be eliminated 

• Grade separation footprints have been designed to accommodate 
future road reservation widening up to 60m 

• Proposed Transit Corridor designed to enable road over rail grade 
separations for existing roads 

Typical allowance 600m x 60m • Proposed Transit Corridor designed to enable grade 
separation of all existing level crossings 

5 Ballarat Corridor Connection • Proposed track configuration and staging will determine strategy for 
Deer Park Station Redevelopment 

• Proposed Transit Corridor currently includes provision for 5Track 
configuration within existing rail reservation with no property 
acquisition 

• Proposed alignment in the connection to the Ballarat Corridor 
includes a 1300m radius curve with a permissible line speed of 
130km/h to meet the Functional Requirements for the RRL. 

• Application of absolute maximum track geometry with a fully canted 
curve would enable the desirable Line Speed of 160km/h to be 
achieved for the Main Line Geelong Lines through Deer Park. 

• Potential impacts of noise, vibration and visual amenity from 
upgraded corridor and Down Ballarat Flyover structure on Central 
Park West Residential Subdivision south of corridor. 

• Robinsons Road to be lowered in cutting below existing corridor by 
VicRoads. 

• Development of Ballarat Rail Corridor may need to consider provision 
for dedicated freight track between OMR at Rockbank and Sunshine. 
The corresponding 6Track configuration may require reservation 
widening into parkland north of corridor. 

Existing reservation width 
40.285m 

• Grade separation of Robinsons Road below existing 
corridor enables proposed Geelong Main Lines to remain 
at grade and Down Ballarat Line to flyover. 

• The proposed 5Track configuration would accommodate: 

° 2 x BG tracks for Geelong Lines; 

° 2 x BG tracks for Melton Lines; 

° 1 x SG for Western Freight Link. 

• The Proposed Transit Corridor has been aligned to 
connect into the Ballarat Corridor with the junction west 
of Robinsons Road to eliminate property acquisition 
requirements for the Central Park West Estate currently 
under construction. 
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Item  Key Focus Area Key  Requirements / Issues / Constraints Typical Corridor Footprint / 
Width 

Benefits / Opportunities 

6 Future Freight Provision • Transit Corridor to include provision for future Standard Gauge 
Freight tracks between Derrimut and Deer Park as part of the 
proposed Western Freight Link 

• Passive provision for 2 x Standard Gauge Tracks in the Transit 
Corridor between Boundary Road and Robinsons Road 

• Future freight provision needs to integrate with long term freight 
requirements on Ballarat Corridor. Future freight provision in the 
Ballarat Corridor will influence the configuration of tracks through 
Deer Park 

Varies 55m to 60m 

 

• Passive provision for freight tracks would enable future 
development of Western Freight Link, would support 
Melbourne Freight Terminal Network Strategy and 
Victorian Freight Futures policy. 

• Opportunity to preserve future freight provisions on the 
Ballarat Corridor as part of broader Regional Rail Link 
project 

7 Deer Park Bypass • Grade separation of the Proposed Transit Corridor is required where 
it intersects the Deer Park Bypass, approximately 325m south of the 
Ballarat Corridor. 

• Several alignment options were considered with rail under road the 
preferred option.  

• Rail over road grade separation was deferred due to the extent and 
potential costs for elevated structure over 3km. 

• Grade separations on flatter curved alignments to the south were 
deferred due to the road having returned to grade, and requirements 
for a significant 8m deep rail cutting up to 2.5km in length. 

Nominally 60m wide in corridor 

Grade Separation Portal up to 
37.4m wide 

• The Proposed Transit Corridor alignment has been 
designed to minimise: 

° the depth and length of cutting with alignment through the 
6m high embankment section of the road; 

° potential impacts on road operations. 

• Opportunities exist for innovative grade separation 
design and construction techniques to be applied to 
meet this key construction challenge. 

8 Laverton Creek Drain Diversion • Melbourne Water is overseeing plans to divert and relocate the 
Laverton Creek Drain as part of the Orbis Business Park 
development.  

• Diverted creek will include a 35m wide culvert crossing of the Ballarat 
Corridor and run south in a 30m wide open channel along the east 
side of the Deer Park Bypass 

• Proposed Transit Corridor will intersect the diverted creek east of the 
Deer Park Bypass. 

60m wide • As the creek is being diverted and realigned, a new 
culvert crossing at the Ballarat Corridor is required 
anyway. 

• Melbourne Water have verbally agreed in principle that 
the channel section would need to be realigned and an 
additional culvert crossing installed to accommodate the 
Proposed Transit Corridor for the Regional Rail Link. 

9 Christies Road Area • The Proposed Transit Corridor has been contained within the 55m 
wide transport reservation abutting the east side of Christies Road 
Reservation to minimise potential impacts on native grasslands 
managed by Parks Victoria and Boral Resources site west Christies 
Road.  

• The existing Christies Road Reservation between Riding Boundary 
Road and Boundary Road is to be maintained at a typical width of 
20m 

• Boral Resources property access is proposed to be maintained with a 
Parclo (partial clover leaf) grade separation installed between Riding 
Boundary Road and Christies Road. 

55m wide • Proposed Transit Corridor does not prohibit access to 
existing Christies Road Reservation, or to properties 
abutting existing road reservation as road access and 
property access has been restored 

• Proposed Transit Corridor has been designed at grade or 
in shallow cutting to: 

° optimise grade separated road bridges; and  

° minimise potential impacts on OMR reservation where 
the future OMR East West Link crosses over the corridor. 

10 Leakes Road Area • Proposed Transit Corridor alignment to enable future road reservation 
widening of Leakes Road and at grade intersections with north south 
roads 

• Proposed vertical alignment of rail to be in shallow cutting at 
intersecting roads to optimise the elevation of grade separation 
structures 

• Proposed vertical alignment to provide clearance over Skeleton 
Creek and adjacent flood plains to minimise hydraulic impacts of 
transit corridor. 

Nominally 46m wide • Proposed Transit Corridor aligned 290m north of Leakes 
Road to accommodate future road reservation widening. 

• Proposed Transit Corridor aligned to enable at grade 
intersections for Leakes Road at Derrimut, Tarneit and 
Davis Roads. 

11 Manor Lakes Cutting  • A Functional Requirement for the Proposed Transit Corridor is that it 
passes through the existing Manor Lakes Transport Reservation. 

• Existing residential development abuts the 75m wide Manor Lakes 
Transport Reservation either side 

Varies 46m to 49m wide  • Depression of the proposed rail corridor in deep cutting 
would enable existing main roads at Ballan Road and 
Manor Lakes Blvd to be grade separated with road 
bridges at grade. 
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Item  Key Focus Area Key  Requirements / Issues / Constraints Typical Corridor Footprint / 
Width 

Benefits / Opportunities 

• The proposed rail corridor includes provision for a 46m wide 
reservation with up to 6 tracks and 4 platform faces at Wyndham 
Vale Station.  

• The Proposed Transit Corridor Footprint has been designed to allow 
for the corridor to be in deep cutting. 

• Construction of a 3km long 8m deep cutting within the transport 
reservation abutted by residential properties represents one of the 
key construction challenge for the Proposed Transit Corridor. 

• The proposed rail in deep cutting would minimise 
potential noise, vibration and visual amenity impacts on 
the surrounding residential areas. 

12 Armstrong Road Reservation • The allowance for Armstrong Road within the transit reservation is 
generally 29m between Manor Lakes Blvd and Lollypop Creek, and 
45m south of Lollypop Creek. 

• Wyndham City Council requirements for the proposed future 
Armstrong Road include up to 4 lanes to achieve 60km/h speeds. 

• Proposed Wyndham Station would require Armstrong Road to be 
deviated round station. 

• Proposed Transit Corridor has been designed to allow for future 
Armstrong Road to connect with Shanahans Road, Sewells Road 
and Leakes Road to the north of Wyndham Vale; and to connect with 
McGraths Road and the Princes Freeway Interchange south of the 
Geelong Corridor. 

Nominally 46m wide • Proposed Transit Corridor in deep cutting enables 
Armstrong Road to be maintained at grade with 
intersections at Ballan Road, Manor Lakes Blvd and 
Eppalock Drive. 

• Proposed Transit Corridor on shallow culvert crossing of 
Lollypop Creek enables Armstrong Road to connect to 
Greens Road with minimum elevation and grading of 
intersection. 

13 Proposed Lollypop Creek Culvert Crossing • Proposed Transit Corridor is required to cross the Lollypop Creek at 
the convergence with a tributary creek. 

• The elevation of the rail over the creek affects the minimum height of 
the Greens Road grade separation 350m to the south of the creek. 
Elevation of Greens Road impacts on the Armstrong Road 
intersection, access to existing residential properties and proposed 
retail developments on adjacent land. 

• AECOM have prepared several bridge and culvert concepts with 
preliminary hydraulic modelling based on clearing the 1 in 100year 
flood level of RL 31.8m 

• Melbourne Water preference is for rail to be on conventional bridge 
structure over creek. 

• Melbourne Water have provided in principle advice to accept that a 
culvert crossing solution could be adopted as there is a net benefit to 
the community in reducing the elevation of the Greens Road grade 
separation. 

Nominally 46m wide • Proposed Transit Corridor has been designed with a 
culvert crossing of the Lollypop Creek to: 

° Minimise potential hydraulic and environmental impacts 
on the creek; 

° Minimise potential impacts on Greens Road and 
surrounds. 

14 Greens Road Strategy • Integration of the Proposed Transit Corridor with Greens Road, 
Armstrong Road and proposed commercial/residential developments 
is required. 

• A Functional Requirement for the Proposed Transit Corridor is that it 
passed through the existing Manor Lakes Transport Reservation. 

• The opportunity to realign the proposed rail corridor west of the 
transport reservation has been investigated to minimise potential 
impacts on the Greens Road/Armstrong Road intersection and 
associated developments. 

• A key aspect of the realignment is the need to maintain the 
Functional Requirements for the Line Speed of the RRL, the 
proposed rail corridor can be realigned a maximum 14m west at 
Greens Road. 

Nominally 46m wide • Proposed Transit Corridor has been designed with a 
culvert crossing of the Lollypop Creek to: 

° Minimise the elevation of Greens Road; 

° Optimise the grade separation structure; 

° Minimise potential impacts on Armstrong Road 
intersection; 

° Minimise impacts on existing residential properties; 

° Maintain access to existing residential and future retail 
properties; 

° Eliminate potential impacts on Candlebark Drive 

15 Geelong Corridor Connection • Functional Requirements for the connection to the Geelong Corridor 
include providing priority to the new RRL lines as they would be the 

Nominally 95m wide but varies 
32m wide at Manor 

• Proposed alignment has been designed to enable Wests 
Road Level Crossing to be grade separated and 
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Item  Key Focus Area Key  Requirements / Issues / Constraints Typical Corridor Footprint / 
Width 

Benefits / Opportunities 

main line to Geelong. 

• Therefore existing BG and SG tracks would need to be grade 
separated over RRL lines. 

• Vertical clearance for double stacked container route on SG tracks to 
be maintained. 

• Proposed Geelong Corridor to accommodate up to 6Track 
configuration with 2 x BG Geelong Line at grade, 2 x BG RRL Lines 
at grade, 1 x BG Geelong Line on elevated structure x SG ARTC 
Lines. 

connection with Manor Road and Bulban Road to be 
maintained. 

16 Geelong Corridor - Werribee Line Extension • Existing Geelong Corridor in vicinity of Browns Road is subject to 
flooding in 1 in 100year events therefore Werribee Line Extension is 
proposed to be elevated on structure and grade separated over 
existing lines. 

Existing reservation 95m wide • Browns Road Level Crossing would be removed as a 
result of Armstrong Road being grade separated over 
the Geelong Rail Corridor 

17 Road Access Restoration / Truncation • The Proposed Transit Corridor Footprint has been designed to 
accommodate road access restoration for all existing roads truncated 
by the corridor. 

• The Proposed Transit Corridor Footprint has been designed to 
accommodate property access restoration, for all existing properties 
nominated by the DoT, where access has been truncated by the 
corridor. 

• Property access to Boral Resources site has been maintained as 
Road Access to Christies Road Reservation has been restored within 
Proposed Transit Corridor Footprint. 

• Woods Road to be truncated either side of the Proposed Transit 
Corridor. 

• Eppalock Drive / Leichardt Drive in Manor Lakes to be truncated to 
eliminate potential property impacts from grade separation of road 
over rail reservation. 

Road Access Restoration Width 
~ 20m min. 

Property Access Restoration 
Width ~ 15m min. 

 

18 Stabling and Maintenance Facilities • Regional Train Stabling Facility is required to provide stabling for 
Regional Short Starting Services from Wyndham Vale. 

• Regional Train Stabling capacity is required for a minimum 5 x 8Car 
VLocity units. 

• Metropolitan Train Stabling and Maintenance Facility is required at 
end of electrified lines. 

• Suburban Train Stabling Capacity is required initially for 30 x 6Car 
Trains and ultimately 20 x 9Car Trains. 

Indicative Regional Footprint 
varies maximum 105m wide x 

775m long  

 

Indicative Metropolitan Footprint 
varies maximum 375m wide x 

1,870m long 

 

 

• Proposed Transit Corridor has been designed with the 
Regional Stabling Facility south of Wyndham Vale 
Station to: 

° Facilitate trains docking directly from the sidings to the 
platforms and enter revenue service at Wyndham Vale 
Station.  

° Negate the need for the Driver having to change ends at 
the platform; 

° Minimise dead running time; 

° Improve Driver Rostering provisions. 

Table 37: Key Focus Areas for Design 
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B1.0 Regional Train Stabling - Functional Specification

B1.1 Purpose

The purpose of this Functional Specification is to provide the necessary details about the Manor Lakes
South Regional Train Stabling Facility so that a common understanding and agreement upon all
requirements may be reached.

When consensus is reached, this functional specification will be complete and sign-off will be
documented by the Department of Transport, the Regional Rail Link Project and authorised rail
operators and maintainers. A number of revisions may be required to get to this point.

Throughout this document the considerations of stabling and maintenance requirements have been
based on:

‚ The “accepted standards” for metropolitan stabling - being the draft VRIOGS 004.13 – 200X;
‚ “Metropolitan Electric Train Stabling” recent stabling and maintenance scoping studies at

Pakenham East, and recent stabling construction projects at Craigieburn and Cranbourne;
‚ Existing conditions and constraints specific to each site; and
‚ The nature and extent of the proposed stabling and maintenance.

The above studies and draft standard (VRIOGS 004.13 – 200X) have been used to aid the production
of this specification. They do not directly apply to regional railway services as no VRIOGS standard
currently exists therefore they can only be considered for guidance purposes.

B2.0 Scope
A Regional Train Stabling Facility is to be installed to the south of Manor Lakes to maximise
operational flexibility for proposed Regional Rail Link services terminating at Wyndham Vale Station.
The minimum requirements for the stabling and maintenance facility have been identified by the
Department of Transport as:

‚ Provision for Operational Stabling of 5 x 8Car VLocity Units
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B3.0  Manor Lakes South
The proposed Manor Lakes South location would accommodate a combined stabling and
maintenance facility for regional railway services between Melbourne and Geelong.

B3.1 Proposed Stabling and Maintenance Facility

The minimum requirement for stabling and maintenance capacity proposed for Manor Lakes South is:

‚ 5 x 8Car VLocity units; and
‚ Allowance for future light maintenance facility.

B3.2 Proposed Site

The proposed facility would be located south of Greens Road, bounded to the east by the RRL
Proposed Transit Corridor to the south by Black Forest Road. The location to the south of Manor
Lakes was chosen to enable trains to dock directly from the sidings to the platforms and enter revenue
service at Wyndham Vale Station, while trains terminating at Wyndham Vale Station would also
proceed directly to the sidings, minimising dead running time.

Main Line access for Regional Trains would be available in the Up direction from the North end of the
facility towards Wyndham Vale Station. Additional access to the main line at the Southern end of the
stabling facility (To/from Geelong) has been allowed to maximise operational flexibility. Mainline
crossovers will be necessary to allow full maneuverability.

Road vehicle access for staff and all deliveries would be via Black Forest Road.

B3.3 Essential Dimensions and Standards

‚ The proposal for the stabling facility has been based on the standards written in VRIOGS 004.13-
200X and the following VLocity dimensions. Table 1 documents all required information:

Item Dimension / Standard

VLocity carriage

VLocity 2-Car Unit

VLocity 3-Car Unit

VLocity formations (combination of 2&3-car units
into 4/5/6/7-car formations)

25.25metres

50.5metres

75.8metres

101m / 126.3m / 151.6 / 176.9metres

Siding Length Total carriage requirement + Sig. sighting (10m) +
pathway allowance (3m per unit). See diagram
1&2, section 4.4.

Siding Layout Standard interval 1-3 tracks, wide interval after 3rd

track, repeat every 3rd track. See diagram 3,
section 4.4.

Pathway Standard Clear width of 1metre. 3metre corridor required
across tracks.

Emergency Exit At each end and centre of siding layout, on all
perimeters.

Table 1: Required Stabling Dimensions
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B3.4 Concept for Proposed Stabling

The proposed concept will achieve the minimum stabling requirement for 5 x 8-car VLocity trains.
VLocity units currently run in two or three car sets, allowing for a maximum formation length of seven
cars. Original proposals for 5 x 8-car sidings allow for a six-car formation and a two car set to stable on
a line within the yard, or any similar combination. This restricts anything more than 8-car formations
from using the yard. There is also issue locating safe access paths through the sidings, due to units
and formations being unevenly spaced through each siding.

For maximum flexibility of the yard, AECOM propose:

‚ Construction of 5 x 9-car sidings, allowing for 3 x 3-car VLocity units per road.

AECOM suggests that most Regional ‘short starters’ will run as 4, 5 or 6-car formations. Consideration
should be given to the likelihood of all VLocity units being extended to 3 or 4 carriages as patronage
continues to grow, resulting in all VLocity units being run in up to 9-car formations. The proposed
sidings can therefore be laid out to cater for this outcome, dividing the yard into thirds around each 3-
car set, allowing for an uncomplicated layout.

There is also an opportunity to provide a single line service turn-around shunt on the Northern
approach to the sidings, running parallel with the Tarneit Rail corridor. This would allow trains to
reverse between services without having to enter the yard through the security gates. It would be
possible to allow enough space for 2x3-car VLocity formation, approximately 200m in length including
signal sighting allowance. This would depend on the regional operator’s plan for deployment of trains
between scheduled services.

‚ The following diagrams show the proposed stabling layout:
- Diagram 1 - Complete layout including facilities and amenities.
- Diagram 2 - With 2, 3 and proposed 4-car sets shown, in various formations.
- Diagram 3 - Cross section.
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B3.4.1 Diagram 1, Complete layout

NORTH
Proposed ‘Up’ direction

Diagram does not detail connections to/from the mainline or the proposed turn-around shunt at the Northern end of the yard.
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B3.4.2 Diagram 2, Stabling Layout

This diagram details the potential usage of the proposed stabling facility. A mixture of 2, 3 and 4-car units are shown, and also some of the
possible formations that may be used in service. The yard is split by safe walking paths, allowing a 3-car unit to stable in each third. Therefore, a
cross-track path can always be kept clear across each siding – forming a safe walking route across the yard.

NORTH
Proposed ‘Up’ direction

Key:
- Yellow – 2-car unit Green – 3-car unit Pink – Proposed 4-car unit
- Siding length is shown in metres, from 0 – 280m.
- Additional 20m shown each end for signal sighting.
- Grey Lines indicate path locations.
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B3.4.3 Diagram 3, Cross section
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B3.5 Footprint Requirement

Item Description Footprint Allowance

Stabling Area
5 x 9-car sidings @ 4.25/4.75 track
centerline intervals. See diagram 3,

section 4.4.
6600m2

Footpaths through stabling area
Excluding between tracks (counted

above) 1.5m required around
perimeter of stabling

1900m2

Amenities See section 4.9 for details. 315m2.

Parking
30 spaces required. Calculated
using requirements detailed in

section 4.9
375m2.

Landscaping
As Required to achieve grades, tidy

site, etc.
1550 m2.

Mainline connections
All siding connections, leading to
Single lead connection to Up road

of RRL.
4600m2.

Road Connection
Concrete road from Black Forest

Road
1200m2.

Internal Roads
Including connections to parking,

and B-double facilities
3000m2.

Additional 30% circulation 5397m2.

Total Requirement 25400m2.

Table 2: Footprint Requirements

B3.6 Concept Proving

Review and consideration of the stabling layout options provided by Maunsell AECOM (January 2009)
has found that:

‚ Requirements for the future RRL ‘short starter’ services can be better met with a dedicated
stabling facility South of Manor Lakes.

‚ Due to the facility being newly constructed in a Greenfield area, all applicable train stabling
standards (VRIOGS 004.13-200X) will be met for regional trains.

‚ Operational requirements and train configurations to be confirmed.

B3.7 Proposed Works

The proposed work / construction consists of:

‚ Outdoor five track layout each with the ability to hold a minimum of 8 and maximum 9 VLocity cars
per siding.

‚ Stabling and clearances designed to relevant standards in VRIOGS004.13-200X.
‚ Provisions for maintenance facilities including:

- Emptying of Controlled Emission Toilets
- Refueling points
- Traincare facilities (internal clean/service)
- Carriage wash (if requested by operator)

‚ Access/egress from each stabling siding to the main line.
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‚ An internal vehicle access road to all stabling sidings.
‚ An access road from Black Forest Road.
‚ Concrete apron for B-Double deliveries.
‚ Security fencing and gates around facility and access road.
‚ Train Control Centre.
‚ Amenities building for up to 35 persons.
‚ Car parking for up to 30 spaces.
‚ Creation of water storage and construction of treatment plant, before discharging into a Lollypop

Creek tributary to the East of the site. The proposed watercourse would be a landscaped grass
channel with an environmental fence both sides, with a culvert to carry the channel under the
proposed track alignment.

‚ Associated landscaping.

B3.8 Operational Requirements

B3.8.1 Draft DOT Operational Requirements

The concept Train Stabling and Maintenance Facility layout was developed with reference to the
following Draft DOT Operational Requirements:

The facility needs to be designed to allow the movement of trains between the various functional areas
with as much flexibility as reasonably can be accommodated.  Table 3 addresses the requirements.
The simultaneous movements columns indicate seven separate activity scenarios detailing
movements within each scenario that must be able to be undertaken simultaneously for operational
and maintenance efficiency.  The facility shall be designed to accommodate all of the seven activity
scenarios, but does not need to accommodate more than one activity scenario at any point in time.

Simultaneous Movements

Activity Scenarios

Notes
No.

Train Movements Movement
Required

1 2 3 4 5 6 7

1 Main line to Stabling (North) Essential ‚ ‚ ‚

2 Stabling to Main line (North) Essential ‚ ‚

3 Main line to Stabling (South) Desirable ‚ ‚ ‚

4 Stabling to Main Line (South) Desirable ‚ ‚

5 Main line to Fuelling (Nth or Sth) Desirable ‚ ‚

6 Fuelling to Main line (Nth or Sth) Desirable ‚ ‚

7 Stabling to Fuelling Essential ‚ ‚ ‚ ‚ ‚

8 Fuelling to Stabling Essential ‚ ‚ ‚ ‚ ‚

Table 3: Operational Functions

1,2,3,4 Simultaneous arrival and departures from the stabling area via North and South connections provides full
freedom for timetable construction without conflict.

5 Trains from mainline can access Fuelling Point directly via opposite connection to that used in 1,2,3 or 4.
6 Trains can access mainline from Fuelling Point directly via opposite connection to that used in 1,2,3 or 4.
7, 8 Stabling to fuelling and return is the usual activity and is essential.

Note that CET discharge and interior cleaning are regarded as stabling activities in the above.

As a matter of normal operations, trains are moved within the facility and all moves must be undertaken safely.
Further, there must be protection against the errant train fouling the main line or coming onto a train on which
men are working without the use of derails.
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B3.8.2 AECOM Proposal

Manor Lakes South Maintenance Facility is planned as part of the Proposed Transit Corridor stage
two developments. It is therefore proposed that the primary operation of this facility will be to:

‚ Stable and maintain VLocity trains running the Southern Cross – Wyndham Vale service
overnight.

‚ Enable services to turn around without blocking mainline platforms.
‚ Provide a facility for long distance regional services to be stabled.

The facility will have access to the mainline in both the up and down direction, allowing trains to
arrive/depart from Southern Cross or Geelong. Table 3 can be applied successfully to the proposed
yard assuming:

‚ Construction of turn-around shunt (see 4.4)
‚ Maintenance and washing of trains will take place at another facility.

B3.9 Building and Amenity Works

The location of the new amenities building and staff car park at Manor Lakes South would need to
optimize access to the site facilities and stabling yard. The suggested location is on the Western side
of the complex, adjacent to the stabling yard. The internal road will connect the facility from Black
Forest Road.

AECOM anticipate the Manor Lakes North amenities building to be similar in form and detail to the
recent stabling and maintenance scoping studies at Pakenham East, and recent stabling construction
projects at Craigieburn and Cranbourne. The layout of the amenities building should give
consideration of good design principles including:

‚ Intelligent design of form, space, and detail.
‚ Sustainable landscaping and ecological sustainability; and
‚ Disability standards (AS1428 and DSAPT 2002) for access to and from amenity facilities.

At this stage, all requirements detailed assume that the facility will be run at full capacity. Amenity
obligations are estimations only, pending confirmation of Driver and Rostering requirements. The
following buildings/amenities would be required within the proposed footprint:

‚ Driver’s amenities and sign-on room.
‚ Cleaner’s storage.
‚ Signal control room.
‚ Fuel tank.
‚ CET discharge and plant room.
‚ Battery truck shelter.
‚ Carriage wash
‚ Water treatment/recycling plant

The facility will also require full coverage from CCTV cameras, with a security point most likely within
the signal control room.

Based on the assumption that the planned facility will need to provide for approximately 35 persons,
Table 4 shows the required size of the amenities building.
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Driver Amenities Building Allowance Area

Meals area 40No. x 1.5 m2 per person = 60 m2

Locker room 56No. x 1.3 m2 per person = 72.8 m2

Male Change Room with 2 showers 2 x 7.5 m2 = 15 m2

Male Bathroom with 2 toilets 2 x 7.5 m2 = 15 m2

Female Change Room with 2 showers 2 x 7.5 m2 = 15 m2

Female Bathroom with 2 toilets 2 x 7.5 m2 = 15 m2

Driver’s sign-on room = 50 m2

General Circulation Space X 30%

Total Building Required, Minimum Area ~315m2

Table 4: Amenities

B3.10 Driver & Rostering Requirements Transport

The current facility requirements are nil. AECOM assume that the metro operator will run a full
Rostering diagram from Manor Lakes North. This will require:

‚ Discussions with the ARO Driver Rostering departments are required to determine the desirable
Driver and Rostering provisions including the number of driver rotations at Manor Lakes.

‚ Driver amenities within the facility are to be defined, taking into consideration the Rostering
requirements.

‚ A secure Driver parking compound (for 30 car parking spaces approx.) could be established.

B3.11 Maintenance Requirements

The proposed maintenance functions to be provided would include:

‚ Access for Battery tug/cleaning trolley to all sidings.
‚ Shore power connections for all units/formations
‚ Fuel point(s)
‚ Water points
‚ Controlled emission toilet discharge facility.

B3.12 Outstanding Determinations

Outstanding determinations for the Manor Lakes South stabling facility include confirmation of the
conceptual allowance and provisions made in this specification. It is anticipated these determinations
would form part of the detail design and future development of the facility. The complete list of
functional requirements and their respective standards are referenced in the following Functional
Specification Table:



Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Functional Specification - Regional Train Stabling Facility

REF Funct iona l Requirem ent  I tem Proposed Stabling and Maintenance

1 . Genera l Descr ipt ion

1.1 Capacity Total Capacity for 40 VLocity carr iages. Consider increasing to 45 Vlocit y carriages.

1.2 Stabling Roads Greenfield site. Configurat ion for 5 sidings, a m inimum of 300m in length, capable of stabling 9 Vlocity carr iages per road.

1.3 Concessional Use Nil.

1.4 Mainline Access
Single lead connect ion to t he up line at  Northern and Southern end of facilit y. Addit ional crossovers at  North and South
Junct ions required for stock to cross to Dn Line(s) .

1.5 Siding Access Single t rack from mainline, 4 turnouts t o achieve 5- t rack format ion.

1.6 Planning Permit  Requirem ents Greenfield development  site.

1.7 Land Acquisit ion (excluding VicTrack Leased property)

1.8 Addit ional Associated Works

2 . Approval Requirem ents

2.1
All designs are to be submit ted to the Rail Stakeholders for approval prior to
commencement  of const ruct ion

3 . Layout

3.1 Clearances as per VRI OGS 004.13 -  200X Appendix A, B, C & D With the except ion of t rack centre -  t rack centre. To be 4.0m m inimum to allow access for maintenance t ruck.

3.2
Single /  Double Ended -  Preference for mainline access t o both ends of each
siding t rack

Access at  both ends of facilit y. See REF 1.4 & 1.5

3.3
Preference that  single ended siding layouts cater for one t rain per siding
t rack only

N/ A

3.4
I n the event  that  a siding t rack is required to hold more than one t rain, then
an addit ional 152 metres per six car t rain shall be prov ided when
determ ining the overall length of t he siding t rack.

2-Car VLocit y:  50.5m , 3-Car VLocit y:  75.8m . 8-Car form at ion in siding:  (4x2-Car =  202m  +  3m  seperat ion per set  =  211m
total)  (2x3-Car +  2-Car =  202.1 +  3m  seperat ion =  208.1m  total) . Considerat ion to increase to:  3x3-car =  227m  +  3m
seperat ion =  233m  in total.

3.5 Clear Standing Length Minimum of 89m per road, 44.5m from set  t o signal. Decrease to 64m per road if 3x3-car.

4 . Track

4.1
Where pract icable, siding t racks within t he stabling area shall be designed
and const ructed in accordance with the requirements of PTC Standard
Drawing -F598

Will conform to necessary standard

4.2 F598 -  Minimum ballast  shoulder width shall be 150mm ( from F598 Will conform to necessary standard

4.3 Cont inuously welded Will conform to necessary standard
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Functional Specification - Regional Train Stabling Facility

REF Funct iona l Requirem ent  I tem Proposed Stabling and Maintenance

4.4 Rail Weight  -  Preference for quality second hand 47 kg rail Will conform to necessary standard

4.5
Sleeper Type -  Preference for Grade 3 (River Red Gum) rectangular
sleepers. As per AS38128.2-2004 for siding t racks,  precast  concrete
sleepers being an acceptable alternat ive.

Will conform to necessary standard

4.6 Sleeper spacing shall be 685m m Will conform to necessary standard

4.7
Minimum ballast  below sleeper at  rail seat  shall be 150mm, refer to PTC
Standard Drawing -  F598 and PTC Standard ENG-TE-SPE-4702 for details.
19mm part icle size shall be used for all ballast

Will conform to necessary standard

4.8
St raight  sidings or no curves on sect ions of siding where t rains divide and
couple

Will conform to necessary standard

4.9
An absolute m aximum  longitudinal grading of 1: 250 in the area where t rains
are stabled or where t rains may be required to stand for extended periods of
t ime. Where possible grading shall be away from the main line

Will conform to necessary standard

4.10 Siding points to be 1 in 7.52 with 5 met re swit chblades. Will conform to necessary standard

4.11 Main line turn-out / s t o be 1 in 9. Will conform to necessary standard

4.12 Buffers /  Baulks t o be located at  the term inat ion of each siding. Will conform to necessary standard

4.13
The buffer design shall be determ ined by the requirements and configurat ion
of each individual site. Preference is for Buffers sim ilar to those installed at
the Burnley Stabling Yard refer to Appendix H for Buffer details

Will conform to necessary standard

4.14
POTS t ransponders to be located at  the ent ry /  ex it  points of each siding to
ident ify t rains in the siding.

Will conform to necessary standard

5 . Pow er  and Overhead

5.1 Sub-Stat ion Capacity N/ A

5.2 All sect ions /  length of siding to be wired with overhead N/ A

5.3 Overhead support ing st ructures to be free standing on independent  bases. N/ A

5.4
No serv ices or fencing shall be connected to, or touch the overhead
st ructures unless provided with suitable and approved insulat ion

N/ A

5.5
Each Overhead st ructure (whether single m ast  or m ult iple portals)  shall
have one sparkgap wit h a bond wire connected to t he power return rail.

N/ A

5.6
Design of Overhead support ing st ructures shall be in accordance with the
requirem ents of the PTC Train Overhead Design Standards.

N/ A

5.7
For ‘power off’ sect ionalising purposes all sidings shall be isolated from the
m ain line

N/ A

5.8
Sidings with access from one end catering for one t rain per siding t rack may
be isolated in pairs ie. two siding t racks per isolat ion.

N/ A

5.9 A siding t rack holding two or more t rains shall be independent ly isolated. N/ A
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Functional Specification - Regional Train Stabling Facility

REF Funct iona l Requirem ent  I tem Proposed Stabling and Maintenance

6 . Signalling

6.1
All points, signals, derailers and t rain gates to be remotely detected, locked
and controlled v ia t he signal interlocking. Cont rol of the above noted
elements shall be located at  t he appropriate signal box.

Will conform  to VRI OGS 004.13-200X

6.2
All new signals shall be consistent  with the t ype of signals in the immediate
vicinit y and shall be interlocked into the ex ist ing signalling system.

Will conform  to VRI OGS 004.13-200X

6.3
The signal masts shall comply with Occupat ional Health and Safety
Standards.  Refer to Appendix I  – PTC standard drawing A1V264 Modular
Signal Mast  & Fit t ings for details.

Will conform  to VRI OGS 004.13-200X

6.4
Track Circuit s shall be installed in all stabling sidings to ident ify the posit ion
of each three car unit  located in t he sidings, for the informat ion of the
signaller.

Will conform  to VRI OGS 004.13-200X

6.5
Track Circuit s in all stabling sidings behind the dwarf signal shall be non v ital
ie. for indicat ion purposes only .

Will conform  to VRI OGS 004.13-200X

6.6 Track Circuit s from the dwarf signal towards the main line shall be v ital. Will conform  to VRI OGS 004.13-200X

6.7
The t rain gate/ s shall be cont rolled and operated by the signaller in
conjunct ion with the signalling of t rain movements into and out  of t he
stabling sidings.

Will conform  to VRI OGS 004.13-200X

6.8
Provision is also to be made for these t rain gates to be operated under
failure condit ions, including loss of power. The gates at  t he Burnley Stabling
Yard are offered as an example.

Will conform  to VRI OGS 004.13-200X

6.9
A signal to be installed at  each of the siding t racks and shall be posit ioned
two met res above ground level to enhance signal sight ing for t he t rain driver

Will conform  to VRI OGS 004.13-200X

6.10
A telephone shall be provided at  each of the signals for communicat ion
purposes direct  t o the signal box.

Will conform  to VRI OGS 004.13-200X

6.11

A derailer to be installed at  each of t he siding t racks located next  to t he
signal for that  siding t rack and be so posit ioned that  if there is an
unauthorised t rain m ovem ent  from  the siding, the t rain would derail away
from  the m ain line.

Will conform  to VRI OGS 004.13-200X

7 . Services

7.1
Train Radio coverage
Full met ropolitan t rain radio system coverage shall be provided to all
stabling locat ions

Subject  to V/ Line requirements for Train Radio coverage

7.2
Surface and subsurface drainage shall be prov ided. The detail design of the
drainage system  shall incorporate m easures for the containment  of
chem icals, pollutants and all rubbish.

Drianage will be provided. Accommodat ion made for the safe disposal/ t reatment  of water potent ially containing diesel fuel.
Water t reatment  proposed on Southern end of site in newly const ructed reserv ior and t reatment  plant  facilit ies.
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7.3
Fire hydrants to be located where they are clearly visible and easily
accessible. Refer to Appendix D for locat ions

Hydrants t o be provided at  each end of t he stabling sidings and in a central posit ion. Provided in the cess of proposed roads
A & E and between roads B & C. As directed in VRIOGS 004.13-200X. Addit ional hydrant  should be provided around the fuel
tank area. Total 10 hydrants.

7.4
Water taps to be provided. There is a preference for these taps t o be located
above ground level on the fence line or against  a pole or st ructure. Plast ic
piping should be used for all water pipes. Refer to Appendix D for locat ions

Taps to be provided along t he Fence /  light ing line in t he cess of proposed roads A & E. 16 proposed. Addit ional ground taps
required between roads B & C, 8 proposed. 24 in total

8 . Fencing &  Access

8.1
Standard securit y fencing shall be prov ided to secure the ent ire stabling
area.

Will conform  to VRI OGS 004.13-200X.

8.2
Train, road vehicle, pedest rian and em ergency pedest r ian gates shall be
incorporated into t his fence. Refer to Appendix D for general layout  and
Appendix E for securit y fence and gate details

Will conform  to VRI OGS 004.13-200X.

8.3
The t rain gate shall open into the stabling area, be self closing and lock ing
and cont rolled v ia a t ime basis or other cont rol.

Will conform  to VRI OGS 004.13-200X.

8.4
In t he case of a double ended stabling area a road gate and a pedest rian
gate shall be provided at  each end.

Will conform  to VRI OGS 004.13-200X.

8.5
The road vehicle gates shall open into the stabling area, be self closing and
lock ing and cont rolled via a t ime basis or other cont rol and provided with a
V29PC lock

Will conform  to VRI OGS 004.13-200X.

8.6
The pedestrian gate at  t he ends of t he stabling area shall have a lock on the
outside to perm it  keyed entry and shall allow emergency egress without
requir ing a key.

Will conform  to VRI OGS 004.13-200X.

8.7

Emergency pedest r ian gates shall be located in the m iddle of the stabling
area catering for two six car t rains. For every addit ional six car t rain length,
provision shall be made for an addit ional emergency pedest rian gate at  t he
interface.

Emergency pedest r ian gates will be located in the m iddle of the stabling area catering for four 3-car t rains in Met ro areas.
Health and Safety agreement  needs to be agreed if gates should be prov ided more frequent ly , as unit  lengths will vary
amongst  the VLocity sets.

8.8 Em ergency pedest r ian gates shall allow emergency egress only. Will conform  to VRI OGS 004.13-200X.

8.9
Pedest rian and Em ergency pedest r ian gates shall be 1 m et re wide and
match the form  of the fence. The dev ice that  perm its emergency egress
shall be secured so t hat  it  cannot  be operated from outside of the fence.

Will conform  to VRI OGS 004.13-200X.

8.10
The pedest r ian gate/ s shall be self closing and lock ing and cont rolled v ia a
t ime basis or other control and provided wit h a V29PC lock.

Will conform  to VRI OGS 004.13-200X.

9 . Footpaths

9.1
Asphalt  footpaths need to be prov ided throughout  the stabling area along
each side and across all siding t racks to cater for t rain coupling, div iding,
stabling and preparat ion of both t hree and six carriage t rains.

Will conform  to VRI OGS 004.13-200X. Considerat ion for pathways depending on 2-car or 3-car units, plus 4, 5 or 6-car
format ions needs to be agreed.

9.2
In addit ion the footpaths need to connect  all gates and buildings for use by
authorised personnel.

Will conform  to VRI OGS 004.13-200X.
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9.3
The footpaths shall be a m inimum clear width of one met re between painted
yellow lines. A m inimum  100mm  wide asphalt  shoulder shall be provided
outside the yellow lines.

Will conform  to VRI OGS 004.13-200X

9.4
The footpaths are t o be located cent rally wit hin t he space provided. Refer to
Appendix C1 (Single Track Layout )  for cross sect ional details.

Will conform  to VRI OGS 004.13-200X

9.5

Footpaths, not  t o be t raversed by the bat tery t ruck and/ or other vehicles,
shall be const ructed using 7mm  Asphalt  -  25mm  minimum  thickness.
Alternat ively , 20m m  screenings to PTC Standard ENG-TE-SPE-4702 or
equivalent  m ay be used.

Will conform  to VRI OGS 004.13-200X

9.6
Footpaths shall be ident ified by stencilled signage painted at  both t he start
and end of each pathway. ie. “Footpath Only – No Vehicle Access”

Will conform  to VRI OGS 004.13-200X

1 0 . Roadw ays

10.1
Asphalt  roadways shall be prov ided from the st reet , t hrough the road gates
to the bat tery t ruck shelter,  cleaning and storage facilit ies area.

Will conform  to VRI OGS 004.13-200X

10.2

Roadways prov ided from the st reet , t hrough the road gates to t he bat tery
t ruck shelter, cleaning storage facilit ies and other areas within the stabling
siding shall be designed to cater for heavy const ruct ion or em ergency
m aintenance vehicles.

Will conform  to VRI OGS 004.13-200X

10.3
Roadways shall be provided t hroughout  t he stabling area for t he movement
of the Bat tery Truck. Layout  of t hese roadways shall allow the Bat tery Truck
access to at  least  one side of each t rain.

Will conform  to VRI OGS 004.13-200X

3.3 Preference for road access at  both ends of t he stabling area where possible Will conform to VRIOGS 004.13-200X

10.4 Roadway pavements shall be designed to cater for applied loads Will conform  to VRI OGS 004.13-200X

1 1 . Am enit ies

11.1

The following minor am enit ies shall be included in the generic stabling area
for t rack cleaning and maintenance purposes:
•  Shelter for the bat tery t ruck;
•  Storage area for cleaning equipment  and stores;
•  Wash and unisex toilet  facilit ies (shall be available for driver usage and
shall be keyed accordingly) ;
•  Four parking spaces for t rain cleaning, t rain maintenance and
infrast ructure m aintenance staff.

Will conform  to VRI OGS 004.13-200X

11.2

The facilit ies will be used by the following number of staff on rotat ing shift s:
-  Drivers 35
-  Signallers 3
-  Maintenance staff 3
-  Cleaning staff 9
-  Securit y staff 3
-  Management  staff N/ A

Numbers calculated by comparing proposed depot  size with Packenham  Depot . Final numbers will depend on requirem ent
levels at  the implementat ion of Tarneit  Corridor stage two. Number of staff shown should be t he maximum required in a
depot  of this size.
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11.3

Dr ivers Am enit ies
Where the entry gate into the stabling sidings is located wit hin 1000m of a
stat ion there is no requirement  for the provision of a drivers amenit ies
building and addit ional driver car parking area.

Drivers Amenit ies and parking will be provided.

11.4

Driver ’s Sign-On Room :
Sufficient  size to house the below list ed equipment  and standing room for 4
people. Bench space for sign on sheets, network computer, fax, and a space
for report  writ ing
Not iceboard & Whiteboard, Storage Cupboard, Fax Machine, Telephone,
network connect ion plus addit ional connect ion for future use.
Vinyl/ Tiled flooring non-slip
Suitable HVAC

Drivers sign on room will be provided. To be incorporated within Drivers Amenit ies building.

11.5

Meal /  Tra in ing Room :
Two rooms for drivers and maintenance staff/ cleaners wit h sufficient  t able
space and chairs for 35 people shall be provided.
Suitable HVAC

No proposal for t raining room. Therefore only one room will be required.

11.6

Kitchen Fit  out  in both room s should include:  Kitchen Sink with hot / cold
water, Microwave, Boiling Water Unit , Soap Dispenser, Paper Towel
Dispenser, I ce Machine, Cold Water Fountain, Griller/ Toaster, Rubbish Bin,
Large Size Fr idge, Kitchen Bench, Exhaust  Fan, Cupboards under sink.
Whiteboard, Not ice Board, Benches.  Power Points. Viny l /  Tiled Flooring non-
slip

Will conform to necessary standards.

11.7

Locker  and Toile t  Facilit ies
Male & Female Locker Rooms /  Toilet  and Shower Facilit ies
Appropriate number of Showers, Urinals (male toilet ) , sanit ary disposal unit
( female toilet )  Toilet s, Basins wit h hot / cold water, Mirror, Paper Towel
Dispensers, Soap Dispenser, Rubbish Bin, Exhaust  Fan
Suitable HVAC

Will conform to necessary standards.

11.8
DDA Com pliant  Toile t  Facilit y
Shower, Toilet , Sanitary Disposal Unit , Basin with hot / cold water, Mirror,
Paper Towel Dispenser, Soap Dispenser, Rubbish Bin, Exhaust  Fan

Will conform to necessary standards.

11.9

Lockers:
Provision of LockersAs per the following:
-  1 per Driver, Cleaning & Security staff;
-  2 per Maintenance staff.
Lockers t o be raised from the floor, supported by a steel frame and include
foot  rest / seat  raised approxim ately 250-300m m , steel design with
vent ilat ion slits and locker dim ensions of 380/ 460/ 1800/  mm  (W/ D/ H) .

Will conform to necessary standards.
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11.10

Securit y Room :
As far as pract icable, the Securit y Room shall have sufficient  windows to
allow clear and unrest r icted v ision of the sidings, the car park, car park
ent rance, dump-master, and the amenit ies building ent rance.
Large desk, 2no chairs, cupboard for storage, whiteboard, not iceboard,
Connex internal phone with portable hand piece, fax, Met rol phone, Connex
computer network link, and remote access t o car park ent rance gate.
I nclusion of a PA system in the siding controlled via t he securit y room either
for emergency evacuat ion tone or for m anual announcem ents by the on-site
secur it y personnel.
Suitable HVAC

Will conform to necessary standards.

11.11
All sizes of t he above ment ioned rooms and the facilit y should be suitable for
housing the listed equipment  so t hat  a comfortable sized environment  is
created.

Footprint  allows for buildings to conform  and exceed all environment  requirem ents.

11.12
I solat ion of stabling yard fire/ water supply not  to affect  water supply t o
building

Will conform to necessary standards.

11.13

Cleaners Store
Lockable concrete floored shed,
I nter ior Light ing
Wash basin and t rough
Lim ited storage provision for cleaning chem icals (2 x 25 lit re drums)  in
bunded area.

Will conform to necessary standards.

11.14
Bat tery Truck  Shed
Lockable concrete floored shed, GPO out lets, I nterior Light ing (eg
Craigieburn Bat tery Tuck Shed)

Will conform to necessay standards.

11.15

A dump-master, with a lockable lid t o discourage unauthorised use, is to be
provided for rubbish removed from stabled t rains. The Dump-master shall be
located outside the secure area, where it  will be readily accessible by t rain
cleaning staff.

Will conform to necessay standards.

11.16 Provide appropriate level of external light ing to the amenit ies building Will conform  to VRI OGS 004.13-200X.

1 2 . Car  Park ing

12.1

Provide m inimum car parks of:
-  dr ivers 35
-  maintenance staff 2
-  spare spaces 5
-  for securit y staff 2
-  Disabled car park as required 3

Numbers calculated by comparing proposed depot  size with Packenham  Depot . Final numbers will depend on requirem ent
levels at  the implementat ion of Tarneit  Corridor stage two. Number of park ing spaces shown should be the maximum
required in a depot  of this size.

12.2 Provide a method of rest rict ing unauthorised parking in designated areas Securit y to assist .

12.3
Provision of adequate footpath, light ing and drainage between car park and
stabling area & stat ion

Will conform  to VRI OGS 004.13-200X.

1 3 . Light ing
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13.1
Overhead light ing is t o be located above t rain height  so that  the front , back
and each side of every t rain is illum inated. Refer to Appendix F for Light ing
details.

Will conform  to VRI OGS 004.13-200X.

13.2
Light ing on the fence line is t o be located on the securit y fence, facing into
the stabling area. Refer to Appendix F for Light ing details.

Will conform  to VRI OGS 004.13-200X.

13.3
Overhead light ing and/ or light ing on the security fencing is to illum inate all
roadways, footpaths and buildings. The illum inance levels are detailed in
Appendix G.

Will conform  to VRI OGS 004.13-200X.

13.4

Stabling light ing shall be designed such that  the replacem ent  of light  globes
shall be undertaken with overhead power on and also without  the need for
ladders and/ or hydraulic lift s eg. standard hinged light  poles. Refer to
Appendix F for details

Will conform  to VRI OGS 004.13-200X.

13.5
Light ing in car parks within the stabling area is to be designed to 30 lux and
a uniform ity of 0.7 throughout  the life cycle of t he lum inaires as per
schedule 10 of the Franchise Agreem ent  – Train.

Will conform to necessary standards.

13.6
Light ing on access footpaths is to be designed to 30 lux and a uniform ity of
0.7 throughout  the life cycle of t he lum inaires as per schedule 10 of t he
Franchise Agreement  – Train.

Will conform to necessary standards.

1 4 . CCTV

14.1
The CCTV needs t o provide full coverage of the stabling area, including the
ent ire boundary security fencing, all gates, roadways, footpaths, t rains,
bat tery t ruck shelter,  cleaning and storage facilit ies.

Will conform to necessary standards.

14.2 The CCTV needs be monitored from the local Stat ion Control Desk Will conform to necessary standards.

14.3

The design of t he CCTV for the stabling siding area will need to encompass
full surveillance and meet  all requirem ents of the Victorian Rail Indust ry
Operators Group Standards -  VRI OGS 002.1-200X I nter im  Guidelines for
CCTV Development .

Will conform to necessary standards.
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11.7

Locker and Toilet  Facilit ies
Male & Female Locker Rooms /  Toilet  and Shower Facilit ies
Appropriate number of Showers, Urinals (male toilet ) , sanitary disposal
unit  ( female toilet )  Toilets, Basins with hot / cold water, Mirror, Paper Towel
Dispensers, Soap Dispenser, Rubbish Bin, Exhaust  Fan
Suitable HVAC

Will conform  to necessary standards.

11.8
DDA Com pliant  Toilet  Facilit y
Shower, Toilet , Sanitary Disposal Unit , Basin with hot / cold water, Mirror ,
Paper Towel Dispenser, Soap Dispenser, Rubbish Bin, Exhaust  Fan

Will conform  to necessary standards.

11.9

Lockers:
Provision of LockersAs per the following:
-  1 per Driver, Cleaning & Secur ity staff;
-  2 per Maintenance staff.
Lockers to be raised from  the floor, supported by a steel frame and include
foot  rest / seat  raised approximately 250-300mm, steel design with
vent ilat ion slit s and locker dimensions of 380/ 460/ 1800/  mm (W/ D/ H) .

Will conform  to necessary standards.

11.10

Securit y Room :
As far as pract icable, the Security Room  shall have sufficient  windows to
allow clear and unrest r icted vision of the sidings, the car park, car park
entrance, dump-master, and the amenit ies building entrance.
Large desk, 2no chairs, cupboard for storage, whiteboard, not iceboard,
Connex internal phone with portable hand piece, fax, Metrol phone, Connex
computer network link, and remote access to car park ent rance gate.
I nclusion of a PA system in the siding controlled via the secur ity room
either for emergency evacuat ion tone or for manual announcements by the
on-site secur ity personnel.
Suitable HVAC

Will conform  to necessary standards.

11.11
All sizes of the above ment ioned rooms and the facility should be suitable
for housing the listed equipment  so that  a comfortable sized environment  is
created.

Footpr int  allows for buildings to conform and exceed all environment  requirements.

11.12
Isolat ion of stabling yard fire/ water supply not  to affect  water supply to
building

Will conform  to necessary standards.

11.13

Cleaners Store
Lockable concrete floored shed,
I nterior Light ing
Wash basin and t rough
Lim ited storage provision for cleaning chemicals (2 x 25 lit re drums)  in
bunded area.

Will conform  to necessary standards.

11.14
Bat tery Truck Shed
Lockable concrete f loored shed, GPO out lets, I nterior Light ing (eg
Craigieburn Bat tery Tuck Shed)

Will conform  to necessay standards.
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11.15

A dump-master, with a lockable lid to discourage unauthorised use, is to be
provided for rubbish removed from stabled t rains. The Dump-master shall
be located outside the secure area, where it  w ill be readily accessible by
t rain cleaning staff.

Will conform  to necessay standards.

11.16 Provide appropr iate level of external light ing to the amenit ies building Will conform  to VRIOGS 004.13-200X.
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1 2 . Car Park ing

12.1

Provide minimum  car parks of:
-  dr ivers 35
-  maintenance staff 2
-  spare spaces 5
-  for  secur ity staff 2
-  Disabled car park as required 3

Numbers calculated by compar ing proposed depot  size with Packenham Depot . Final numbers will depend on requirement
levels at  the implementat ion of Tarneit  Corridor stage two. Number of parking spaces shown should be the maximum
required in a depot  of this size.

12.2 Provide a method of rest r ict ing unauthor ised parking in designated areas Security to assist .

12.3
Provision of adequate footpath, light ing and drainage between car park and
stabling area & stat ion

Will conform  to VRIOGS 004.13-200X.

1 3 . Light ing

13.1
Overhead light ing is to be located above t rain height  so that  the front , back
and each side of every t rain is illum inated. Refer to Appendix F for Light ing
details.

Will conform  to VRIOGS 004.13-200X.

13.2
Light ing on the fence line is to be located on the securit y fence, facing into
the stabling area. Refer to Appendix F for Light ing details.

Will conform  to VRIOGS 004.13-200X.

13.3
Overhead light ing and/ or light ing on the securit y fencing is to illum inate all
roadways, footpaths and buildings. The illum inance levels are detailed in
Appendix G.

Will conform  to VRIOGS 004.13-200X.

13.4

Stabling light ing shall be designed such that  the replacement  of light  globes
shall be under taken with overhead power on and also without  the need for
ladders and/ or hydraulic lift s eg. standard hinged light  poles. Refer to
Appendix F for details

Will conform  to VRIOGS 004.13-200X.

13.5
Light ing in car parks within the stabling area is to be designed to 30 lux
and a uniform ity of 0.7 throughout  the life cycle of the luminaires as per
schedule 10 of the Franchise Agreement  – Train.

Will conform  to necessary standards.

13.6
Light ing on access footpaths is to be designed to 30 lux and a uniform ity of
0.7 throughout  the life cycle of the luminaires as per schedule 10 of the
Franchise Agreement  – Train.

Will conform  to necessary standards.

1 4 . CCTV

14.1
The CCTV needs to provide full coverage of the stabling area, including the
ent ire boundary securit y fencing, all gates, roadways, footpaths, t rains,
bat tery t ruck shelter , cleaning and storage facilit ies.

Will conform  to necessary standards.

14.2 The CCTV needs be monitored from the local Stat ion Control Desk Will conform  to necessary standards.

14.3

The design of the CCTV for the stabling siding area will need to encompass
full surveillance and meet  all requirements of the Victor ian Rail I ndust ry
Operators Group Standards -  VRIOGS 002.1-200X Interim  Guidelines for
CCTV Development .

Will conform  to necessary standards.
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C1.0 Suburban Train Stabling and Maintenance Facility –
Functional Specification

C1.1 Purpose

The purpose of this Functional Specification is to provide the necessary details about the Manor Lakes
North Suburban Train Stabling and Maintenance Facility so that a common understanding and
agreement upon all requirements may be established.

When consensus is reached, this functional specification will be complete and sign-off will be
documented by the Department of Transport, the Regional Rail Link Project and authorised rail
operators and maintainers. A number of revisions may be required to get to this point.

Throughout this document the considerations of stabling and maintenance requirements have been
based on:

‚ The “accepted standards” for metropolitan stabling - being the draft VRIOGS 004.13 – 200X;
‚ “Metropolitan Electric Train Stabling” recent stabling and maintenance scoping studies at

Pakenham East, and recent stabling construction projects at Craigieburn and Cranbourne;
‚ Proposed stabling construction projects at Craigieburn and Newport;
‚ Existing conditions and constraints specific to each site.
‚ The nature and extent of the proposed stabling and maintenance; and
‚ The Proposed Transit Corridor as part of the Regional Rail Link Project

C2.0 Scope
A dedicated Suburban Train Stabling and Maintenance Facility is planned for a site north of Manor
Lakes to maximise the operational flexibility for proposed Suburban Electrified services terminating at
Wyndham Vale Station. The minimum requirements for the stabling and maintenance facility have
been identified by the Department of Transport as:

‚ Provision for Initial Operational Stabling of 30 x 6Car Suburban Electrified Trains; that would be
transformed to

‚ Provision for Ultimate Operational Stabling of 20 x 9Car Suburban Electrified Trains.
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C3.0  Manor Lakes North
The proposed Manor Lakes North location would accommodate a combined stabling and maintenance
facility for Suburban Electrified Passenger Services running on the extended Werribee line.

C3.1 Proposed Stabling and Maintenance Facility

The forecast stabling and maintenance capacity proposed for Manor Lakes North is:

‚ Initial capacity for at least 30 x 6-car metro units;
‚ Ultimate capacity for at least 20 x 9-car metro units;
‚ Heavy Maintenance facility including various internal and external maintenance roads.

C3.2 Proposed Site

The proposed facility would be located north of Ballan Road, bounded to the West and North by the
Proposed Transit Corridor and to the East by Hobbs Road. Note the site layout has been prepared so
that the proposed Future Armstrong Road is accommodated within the footprint.

The location to the North of the proposed Wyndham Vale Station was chosen to enable trains to dock
directly from the sidings to the platforms and enter revenue service at Manor Lakes. This would
negate the need for the Driver having to change ends at the platform and reduce dead running time.
Main Line access for suburban electric trains would be in the Up direction from the South end of the
facility towards Wyndham Vale Station.

For the minimum siding layout, AECOM propose the following:

‚ Initial capacity for 30 x 6-car trains – stabled in 15 sidings, minimum 320 metres in length to allow
for two 6-car trains per siding.

‚ Ultimate capacity for 20 x 9-car trains – additional 5 sidings, minimum 250 metres in length with
option to extend to 320 metres.

‚ Maintenance Building with four roads for heavy maintenance and inspection.
‚ External Sidings for windscreen replacement and cripple/biohazard stabling.
‚ Static train carriage wash or dynamic wash, with through access.

C3.3 Concept for Additional Functionality

The concept will allow for adequate stabling to meet the Department of Transport’s immediate
functional requirements. There is additional space within the proposed layout to accommodate
supplementary stabling and maintenance functions in the future. An extra five sidings would be built in
order to achieve final capacity for 20 x 9-car trains and will have a suitable footprint to allow for future
extension to 320 metres.

The functionality of the yard could be further enhanced with the construction of additional features
including:

‚ Overhead inspection siding
‚ Undercarriage automated inspection facility
‚ Outdoor raised inspection
‚ Training area
‚ Projects area
‚ Test track/facility
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C3.4 Essential Dimensions and Standards

The proposal for the stabling facility has been based primarily on the standards written in VRIOGS
004.13-200X and X’trapolis (largest of the metro stock) dimensions. Table 1 documents all required
information:

Item Dimension / Standard

X’trapolis carriage

X’trapolis 3-Car Unit

X’trapolis 6-Car Formation

X’trapolis 9-Car Formation
(assumed)

24metres

72.2metres

144.4metres

216.6metres

Siding Length Total carriage requirement + Sig. sighting (20m) + pathway
allowance (3m per unit).

Siding Layout Standard interval 1-6 tracks, wide interval after 3rd track.

Pathway Standard Clear minimum width of 1.25metres. 3metres corridor required
across tracks.

Emergency Exit At each end and centre of siding layout, on all perimeters.

Table 1: Functional Dimensions

Next generation rolling stock for metropolitan services has also been considered during the proposal
for the new facility. Next generation stock will be configured in 6-car units, up to 155m in length, or in
9-car formations up to 230m.

C3.5 Footprint Requirements

Item Description Footprint Requirement

Stabling Area
15 x (2x6-car), 5 x 9-car sidings
at standard track centerline
intervals.

77,250m2

Maintenance Area 4 track maintenance depot, see
4.8 for details.

29,250m2

Associated Track work Mainline and yard connections,
wash road, switchback.

35,300m2.

Amenities See section 4.10 for details. 485m2.

Parking
65 spaces required. Calculated
using requirements detailed in
section 4.10

812m2.

Landscaping As required to achieve grades,
tidy site, etc.

3,160 m2.

Water treatment On-site water storage and
recycling.

122,000m2.

Internal Roads Including connections to
parking, and B-double facilities

8,000m2.

Additional 30% circulation 83,000m2.

Total Requirement 360,000m2.

Total available footprint 445,000m2.

Table 2: Footprint Requirements
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C3.6 Proposed Depot Layout

Figure 1: Indicative Stabling Layout

Note:  Depot Layout is for guidance only. Final layout proposals should require consultation with the Suburban Operator, Maintainer and all relevant
authorities. The Layout shown does comply with all standards detailed in VRIOGS 004.13-200X.
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C3.7 Concept Proving

Review and consideration of the stabling layout options provided by Maunsell AECOM (January 2009)
has found that:

‚ Requirements for the proposed metro services can be better met with a dedicated stabling facility
North of Manor Lakes.

‚ Due to the facility being newly constructed in a Greenfield area, all train stabling standards
(VRIOGS 004.13-200X) should be met.

It is understood that the layout should have a flexible layout that could be developed over time to meet
growing demand. Initial development of stabling may be similar to Cranbourne or Craigieburn with a
bay of six sidings installed, and then additional bays and maintenance facilities added as the site
develops.

C3.8 Proposed Works

The proposed works consist of:

‚ Construction of an outdoor 15 track layout, with a future increase to 20 tracks.
‚ 15 tracks to hold 2 x 6-car formation, future five tracks to hold 1 x 9-car formation.
‚ Stabling and clearances would be designed to VRIOGS standards, in groups of up to 6 sidings.
‚ Access from stabling sidings to main line, internal and external maintenance via headshunt.
‚ Catch points to protect mainline from runaway vehicles.
‚ Construction of an internal vehicle access road to all stabling sidings.

‚ An enclosed maintenance facility providing:
- 1 x 9-car jacking road with direct transfer to stores.
- 2 x 9-car maintenance inspection roads.
- 1 x 9-car general maintenance road.
- Bogie stores, parts and machinery; and
- Access to mainline or stabling via headshunt.

‚ An external maintenance operations area providing:
- 1 x 9-car train wash road with 9-car standing room.
- 1 x 9-car cripple siding or biohazard cleaning road with bio pit.
- 1 x 9-car windscreen replacement road with up and down end facilities.
- Allowance for a wheel lathe with 9-car standing room; and
- Access to mainline, internal maintenance or stabling via headshunt.

‚ Construction of a new substation, with sufficient capacity for all roads within facility and up to 4kms
of double track towards Werribee.

‚ Heavy Maintenance Centre 17,100m² up to 8m in height.
‚ Concrete apron for B-Double deliveries and train stores (i.e. bogies, air-conditioning).
‚ Car parking for up to 65 vehicles (approx area 820m²).
‚ Train Control Centre, multi level viewing (area of about 200m²).
‚ Amenities buildings for up to 85 staff. Separate facilities provided for Maintenance staff (within

maintenance facility).
‚ 15 metre buffer zone for fixed or friction buffer stops at the end of all sidings and headshunts;
‚ Construction of an interim access road from Hobbs Road.
‚ Ultimate construction of site entry and access point from proposed future Armstrong Road.
‚ Security fencing and access gates around facility and access road.
‚ Construction of an above ground dam, water storage and treatment plant before discharging into a

Werribee river tributary to the North of the site. The proposed watercourse would be a landscaped
grass channel with an environmental fence both sides; and

‚ Associated landscaping.
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C3.9 Proposed External Alignment

C3.9.1 Plain Line requirements

Table 3 details all external track and siding requirements. AECOM recommends further consultation
between the Suburban Operator and the DoT to establish the full functional requirements of the depot,
before the final alignment is submitted.

Element Proposed Alignment Additional Information

Initial siding development

Phase 1

Total of 15 sidings, 30 x 6-
car capacity.

2x 6 track layout – Sidings
A&B.

1x 3 track layout – Sidings
C.

Minimum straight length:
320m.

Grade to be level or falling
towards buffer stops to
avoid runaway to mainline.

Sidings to be constructed to achieve all
VRIOGS standards, relevant to cess and
cross-track paths with battery truck access,
water points, emergency access, lighting
and CET discharge facilities.

Sidings laid to dimensions listed in
VRIOGS 004.13-200X, Appendix C.

Ultimate siding
development

Phase 2

Total of 5 sidings, 5x 9-car
capacity.

1x 5 track layout

Minimum straight length:
250m.

Grade to be level or falling
towards buffer stops to
avoid runaway to mainline.

Sidings to be constructed to achieve all
VRIOGS standards, relevant to cess and
cross-track paths with battery truck access,
water points, emergency access, lighting
and CET discharge facilities.

Sidings laid to dimensions listed in
VRIOGS 004.13-200X, Appendix C.

Wash Road Mobile wash facility.

Minimum straight length:
240m.

Grade to be level to
reduce risk of runaway to
mainline and to aid
drainage of water.

Capacity for 9-car train within wash.

Vehicle access to both sides of structure.

Direct access from mainline and
headshunt. Access from all sidings via
reversal on yard road.

Wheel lathe Static facility.

Minimum straight length:
250m

Grade to be level to
reduce risk of runaway to
mainline.

Lathe facility central on
concrete apron allowing
for full
access/maintenance.

Trains to enter directly from headshunt or
from sidings via reversal on yard road.

Trains traverse facility at slow speeds
to/from yard road at southern end of site,
to/from dedicated headshunt road at
northern end of site.

Cripple/biohazard Road Dedicated siding.

Minimum straight length:
185m

Grade to be level or falling
towards buffer stops to
avoid runaway to open
sidings.

Capacity for 6-car train, plus individual
carriages which may have been removed
from service.

Access via reversal on spare yard road.

Concrete apron proposed as a multi-
purpose area, depending on siding use.
Area will feature elements required to
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Element Proposed Alignment Additional Information

Adjacent to concrete apron
for access / storage / deep
cleaning of components.

salvage spares from crippled sets, and
undertake deep cleaning of any parts or
areas removed which will be re-used.

Windscreen replacement Initial dedicated siding.

Minimum straight length:
280m

Grade to be level to
reduce risk of runaway to
mainline.

Windscreen road initially located in spare
yard road, between phase 1 sidings B & C.
The facility would need to be moved should
a Northern connection to the facility ever
be required.

2x Mobile cross-track swing gantries to
allow access to windscreens at either end
of a 3, 6 or 9-car train.

Headshunt 3 track headshunt.

Minimum straight length:
250m

Grade to be level or falling
to buffer stops to reduce
risk of runaway towards
mainline.

3x tracks proposed in headshunt, each
with 9-car capacity, for maximum flexibility

1x track dedicated for wash and wheel
lathe movements (access to yard road and
maintenance facility still possible).

2x tracks for movements between yard
roads, maintenance facility and wash/lathe.

Future Development Area Single track approach stub
only

Possible future use for training, testing,
projects etc.

Table 3: Siding Requirements

C3.9.2 Turnout and crossover requirement

Details of turnouts and crossovers are indicative only, and may change subject to the requirements of
the Suburban Operator. The proposed yard layout has been designed at this stage to maximise
simultaneous movements while minimising conflicts using the elements in Table 4. To achieve this, the
installation of the additional plain line and crossovers proposed must be considered. A final decision
must be reached on operational flexibility prior to the design stages of the siding layout. All points to
be of the standard dimensions listed in VRIOGS: 1 in 7.52 with 5m switchblades.

Element Proposed
turnouts /
crossovers

Additional Information

Siding Development

Phase 1 – Sidings A

1 x Scissor
crossover

1 x L/hand
turnout

3 x R/hand
turnout

Scissor crossover to allow access from double track
approach to sidings 1-6.

Turnouts to feather into sidings 1-5.

Siding Development

Phase 1 – Sidings B

1 x Scissor
crossover

2 x L/hand
turnout

2 x R/hand
turnout

Scissor crossover to allow access from double track
approach to sidings 1-6.

Turnouts to feather into sidings 1&2, 5&6.

Siding Development

Phase 1 – Sidings C

1 x L/hand
turnout

2 x R/hand
turnout

Turnouts to feather into sidings 1-3 and allow access
to windscreen replacement and spare yard road.
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Element Proposed
turnouts /
crossovers

Additional Information

Siding Development

Phase 2

3 x L/hand
turnout

1 x R/hand
turnout

Turnout connection from yard road, and for access to
sidings 1-5.

Maintenance Facility 2 x L/hand
turnout

1 x R/hand
turnout

Turnouts to feather into maintenance roads.

Up & Dn Yard Road.

Associated turnouts/
crossovers between Manor
Lakes and entrance to
headshunt.

2 x Scissor
crossover

1 x Standard
crossover

5 x L/hand
turnout

2 x R/hand
turnout

2x scissor crossover to allow for full flexibility for all
movements between Up & Dn Yard Rd and all
sidings. This permits trains to head ‘up’ to Manor
Lakes, and ‘down’ to the headshunt/wash etc
simultaneously.

Crossover to allow movement from Up Rd to Dn Yard
Rd, upon entry from Wyndham Vale Station.

2x L/hand turnouts for access to Sidings A.

2x R/hand turnouts for Up & Dn Yard Rd to continue
towards headshunt.

3x L/hand turnouts for access to:

- Sidings C, windscreen replacement, spare rd.

- Wash road, Sidings Phase 2, future development.

- Wheel lathe only.

Headshunt Area

Associated turnouts/
crossovers between Up&Dn
Yard Rd, Wash Rd, Wheel
lathe Rd, and Maintenance
facility.

2 x Tandem
turnouts

3 x L/hand
turnouts

3 x R/hand
turnouts

2 x tandem turnouts (and 4 x associated turnouts)
allow for full flexibility between the maintenance
depot, Up & Dn Yard Rd, Wash Rd and wheel lathe
Rd. Access is possible to any track from any track via
this facility.

Additional turnouts to maintenance depot and Wash
Rd.

All Other Elements 1 x L/hand
turnout

3 x R/hand
turnout

2 x turnouts into wash road and future development
area are located on single line section towards siding
area phase 2.

2 x further turnouts into windscreen repair road and
spare road (for switchback into cripple siding).

Catch points Minimum of 2
sets.

An agreement to be made as to the requirement of
catch points. Given the size of the yard and the
relatively minimal risk of a runaway onto the mainline,
AECOM recommends that two sets would be required
to protect the mainline from the Up & Dn Yard Rd
only.

Total Number of Switches
Required:

57 sets of
switches

2 Catch points

Total switches including break-up of scissor
crossovers (4 turnouts per scissor), standard
crossovers (2 turnouts) and tandem switches (2
turnouts).

Table 4: Turnout Requirements

‚ The Up & Dn Yard Road is the proposed name for the double track principal yard line connection
from the main line terminus at Wyndham Vale, running to the headshunt at the Northern end of the
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Yard. AECOM propose that these lines would be suitable for reversible running through the yard,
to the catch points located towards Wyndham Vale.

‚ This will allow for multiple movements within the yard. For example: while a train shunts from
sidings C onto the Dn yard road, heading for the wash road - a train from Manor Lakes can cross
from the Dn to the Up road, and proceed directly to the headshunt at the same time.

‚ AECOM propose the use of scissor crossovers and tandem turnouts in an effort to save space,
and indeed time, that reversal or crossover maneuvers take place in. By minimising the distance
travelled by a train in order to cross tracks or reverse from a siding, more movements can take
place within a smaller area.

‚ AECOM propose double track approaches to stabling areas for maximum flexibility and faster
access/egress to sidings. Should this be deemed unnecessary, single line approaches could be
adopted, removing the requirement for at least two of the proposed scissor crossovers but
reducing train movement flexibility.
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C4.0 Operational Requirements

C4.1 Draft DoT Operational Requirements

The concept Train Stabling and Maintenance Facility layout was developed with reference to the
following Draft DoT Operational Requirements:

The facility needs to be designed to allow the movement of trains between the various functional areas
with as much flexibility as reasonably can be accommodated. Table 5 addresses the functional
requirements for train movements.  The simultaneous movement columns indicate seven separate
activity scenarios detailing movements within each scenario that must be able to be undertaken
simultaneously for operational and maintenance efficiency.  The facility shall be designed to
accommodate all of the seven activity scenarios, but does not need to accommodate more than one
activity scenario at any point in time.

Simultaneous Movements

Activity Scenarios

Notes
No.

Train Movements Movement
Required

1 2 3 4 5 6 7

1 Main line to Stabling Essential ‚ ‚ ‚ ‚ ‚

2 Stabling to Main line Essential ‚ ‚ ‚ ‚ ‚ ‚

3 Main line to Heavy Maintenance Not Essential

4 Heavy Maintenance to Main line Not Essential

5 Main line to Wash Essential ‚ ‚

6 Wash to Main line Not Essential

7 Stabling to Heavy  Maintenance Essential ‚ ‚ ‚ ‚ ‚

8 Heavy Maintenance to Stabling Essential ‚ ‚ ‚ ‚

9 Stabling to Wash Essential ‚ ‚

10 Wash to Stabling Essential ‚ ‚ ‚

11 Wash to Heavy Maintenance Not Essential

12 Heavy Maintenance to Wash Desirable ‚ ‚ ‚

Table 5: Operational Functions

Notes
1, 2 Simultaneous arrival and departures from the stabling area provides full freedom for timetable

construction without conflict.
3, 4 Main line direct to heavy maintenance is not a requirement.
5 Main line to wash allows cyclic wash to be built into the timetable and provides for post accident cleanup.
6 Trains need to dry to some extent before being placed into service following the wash.  A move to the

main line is not a requirement.
7, 8 Stabling to heavy maintenance and return is the usual activity and is essential.
9, 10 Stabling to wash and return is the usual activity and is essential
11 Trains immediately post wash are not generally acceptable into a maintenance environment.
12 Heavy maintenance to wash is a lower level requirement to be provided if possible.

Note that external maintenance and interior cleaning are regarded as stabling activities in the above.
Movement to cripple/biohazard and windscreen roads are considered as a stabling movement.

Safety
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As a matter of normal operations, trains are moved within the facility and all moves must be
undertaken safely.  Further, there must be protection against the errant train fouling the main line or
coming onto a train on which men are working without the use of derails.

C4.1.1 AECOM Proposal

Manor Lakes North Maintenance Facility is planned as part of a latter stage the Regional Rail Link
project when the Suburban Electrified Line is extended from Werribee to Wyndham Vale. AECOM
therefore assume that the primary operation of this facility will be to:

‚ Stable suburban trains running on the Werribee line in between peak hours and overnight.
‚ Enable services to turn around without blocking terminating platforms.
‚ Enable trains to be washed and cleaned in extended service intervals (0-2hours).
‚ Enable access to the wheel lathe as required.
‚ Allow maintenance of stock from the Werribee line, and future Frankston line services.

The facility will have access to the mainline from the Wyndham Vale station. AECOM propose that
trains will enter the facility from platform 1 and 2 via a continuation of the double track layout. This
allows a waiting train to enter the vacant platform. Trains will then feather into the sidings, or onto a
switchback to allow entry into the maintenance depot. The yard will have a double track line from the
mainline to the switchback at the northern end of the yard. This will allow for enhanced flexibility and
multiple operations as per Table 5. A corridor is reserved for a future connection to the mainline via
the North of the yard if required.

C4.2 Building and Amenity Works

The location of a new amenities building and staff car park at Manor Lakes North would need to
optimise access to the site, maintenance facilities and stabling yard. The suggested location would be
to the north east corner of the site, adjacent to the internal road. The entrance to Hobbs Road will be
within this area.

AECOM anticipate the Manor Lakes North amenities building to be similar in form and detail to the
recent stabling and maintenance scoping studies at Pakenham East, and recent stabling construction
projects at Craigieburn and Cranbourne. The layout of the amenities building should give
consideration of good design principles including:

‚ Intelligent design of form, space, and detail.
‚ Sustainable landscaping and ecological sustainability; and
‚ Disability standards (AS1428 and DSAPT 2002) for access to and from amenity facilities.

The new amenities building would be expected to include a single storey light weight structure and
provide for up to 50 train drivers, 10 train crew, 5 signallers, 5 security staff and 15 train cleaners.

At this stage, all requirements detailed assume that the facility will be run at the ultimate proposed
capacity. Amenity obligations are estimations only, pending confirmation of Driver and Rostering
requirements. The following buildings/amenities would be required within the proposed footprint:

‚ Driver’s amenities and sign-on room.
‚ Cleaner’s storage.
‚ Signal control room.
‚ CET discharge and plant room.
‚ Battery truck shelter.
‚ Carriage wash
‚ Water treatment/recycling plant
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The facility will also require full coverage from CCTV cameras, with a security point within the signal
control room.

Based on the assumption that the planned facility will need to provide for approximately 85 persons,
Table 6 shows the required size of the amenities building.

Driver Amenities Building Allowance Area

Meals area 85No. x 1.5 m2 per person = 127.5 m2

Locker room 85No. x 1.3 m2 per person = 110.5 m2

Male Change Room with 2 showers 2 x 7.5 m2 = 15 m2

Male Bathroom with 2 toilets 2 x 7.5 m2 = 15 m2

Female Change Room with 2 showers 2 x 7.5 m2 = 15 m2

Female Bathroom with 2 toilets 2 x 7.5 m2 = 15 m2

Driver’s sign-on room = 75 m2

General Circulation Space + 30%

Total Building Required Minimum Area ~485m2

Parking allowance for Amenities 65 x 12.5 m2 = 812 m2

Table 6: Amenities Footprint

C4.3 Driver & Rostering Requirements

There is no current facility. AECOM assume that the Suburban Operator will run a full Rostering
diagram from Manor Lakes North. This will require:

‚ Discussions with the ARO Driver Rostering departments are required to determine the desirable
Driver and Rostering provisions including the number of driver rotations at Manor Lakes.

‚ Driver amenities within the facility to be fully defined, taking into consideration the Rostering
requirements.

‚ A secure driver parking compound (for 65 car parking spaces approx.) to be established.
‚ Consideration for a safe walking route from the propose Wyndham Vale Station encouraging staff

to use metro/regional services to get to facility.

C4.4 Maintenance Requirements

The proposed maintenance functions to be provided would include:

‚ A Maintenance workshop as detailed in Section C3.8.
‚ External maintenance facilities, including:

- Access for Battery tug/cleaning trolley to all sidings.
- Shore power connections for all units/formations.
- Water points.
- Controlled emission toilet discharge facility to all sidings.
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C4.5 Land Footprint

The proposed stabling yard would total approximately 36ha, and would be included within an overall
footprint of approximately 44.5ha. This includes all reservoir and water treatment facilities and any
additional land currently identified for park and recreational development between Hobbs Road and
the Proposed Transit Corridor.

C4.6 Outstanding Determinations

The outstanding determinations for Manor Lakes North Suburban Train Stabling Facility are as
follows:

‚ Confirmation of site staff and amenity requirements
‚ Decision on the stabling siding layout within the proposed footprint, dependant on the Suburban

Operators’ requirements.
‚ Agreement on siding alignment and flexibility requirement, thus agreeing on total amount of plain

line and switches required.
‚ The functional specification is based upon DoT requirements for ‘initial capacity for 30 x 6-car

trains and ultimate capacity of 20 x 9-car trains’. AECOM assume that 20 x 9-car trains would
either be made from the formation of a 6-car unit and a 3-car unit or be a separate future 9Car
Unit, therefore replacing any requirement for 6-car trains to be stabled. Due to the length of a 9-
car train, sidings which previously held 2 x 6-car trains could only cater for 1x9-car. Therefore,
consideration should be given to extending sidings A, B and C to 510 meters in length. This would
allow for 3 x 6-car or 2 x 9-car trains to be stabled.

It is anticipated these determinations would form part of the detail design and future development of
the facility. The complete list of functional requirements and their respective standards are referenced
in the following Functional Specification Table:



Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

REF Funct iona l Requirem ent  I tem Proposed Stabling and Maintenance

1 Genera l Descript ion

1 .1 Capacity I nit ial capacity for 30 x 6-car format ions, Ult imate capacity 20 x 9-car format ions.

1 .2 Stabling Roads
Greenfield site. Configurat ion for 15 sidings, a m inim um of 340m in length, capable of stabling 12 carriages per road.
Addit ional 5 sidings, a m inim um  of 260m  in length, capable of stabling 9 carriages per road. Separated siding required
for  crippled/ biohazard sets (9-car capacity) .

1 .3 Concessional Use Nil.

1 .4 Mainline Access Double t rack connect ion from Manor Lakes ( term inus)  stat ion.

1 .5 Siding Access Double track connect ion to all sidings. Switchback proposed for  access to Maintenance facility .

1 .6 Planning Perm it  Requirements Greenfield development  site.

1 .7 Land Acquisit ion (excluding VicTrack Leased property) Part  of Regional Rail Link public acquisit ion overlay.

1 .8 Addit ional Associated Works Full const ruct ion of reservoir and water t reatment  facilit ies.

2 Approva l Requirem ents

2 .1
All designs are to be subm it ted to the Rail Stakeholders for  approval pr ior
to com m encem ent  of construct ion

3 Layout

3 .1 Clearances as per VRI OGS 004.13 -  200X Appendix A, B, C & D Will conform  to standard.

3 .2
Single /  Double Ended -  Preference for mainline access to both ends of
each siding track

Single Ended -  Every road to have 15m buffer zones, with fixed or fr ict ion buffers conform ing to VRI OGS004.13-200X.

3 .3
Preference that  single ended siding layouts cater  for  one train per siding
t rack only

I nit ial proposal for 2 x 6-car format ion per siding. Ult imate capacity for 20 x 9-car will see one 9-car set  per siding.

3 .4
I n the event  that  a siding t rack is required to hold more than one t rain,
then an addit ional 152 metres per six car t rain shall be provided when
determ ining the overall length of the siding t rack.

Siding will be a m inimum of 320m in length, allowing an ext ra 170m for addit ional 6-car set  ( for signal sight ing, access
paths etc) .

3 .5 Clear Standing Length Minimum of 52 m etres per siding.

Funct ional Specificat ion Suburban Train Stabling & Maintenance facilit y, Manor Lakes North.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

4 Track

4 .1
Where pract icable, siding tracks within the stabling area shall be designed
and const ructed in accordance with the requirem ents of PTC Standard
Drawing -F598

Will conform  to necessary standard

4 .2 F598 -  Minimum ballast  shoulder width shall be 150m m ( from F598 Will conform  to necessary standard

4 .3 Cont inuously welded Will conform  to necessary standard

4 .4 Rail Weight  -  Preference for quality second hand 47 kg rail Will conform  to necessary standard

4 .5
Sleeper Type -  Preference for Grade 3 (River Red Gum ) rectangular
sleepers. As per AS38128.2-2004 for  siding tracks,  precast  concrete
sleepers being an acceptable alternat ive.

Will conform  to necessary standard

4 .6 Sleeper spacing shall be 685m m Will conform  to necessary standard

4 .7
Minim um ballast  below sleeper at  rail seat  shall be 150m m, refer to PTC
Standard Drawing -  F598 and PTC Standard ENG-TE-SPE-4702 for details.
19m m  part icle size shall be used for  all ballast

Will conform  to necessary standard

4 .8
Straight  sidings or  no curves on sect ions of siding where t rains div ide and
couple

Will conform  to necessary standard

4 .9
An absolute maximum longitudinal grading of 1: 250 in the area where
t rains are stabled or where t rains may be required to stand for extended
periods of t ime. Where possible grading shall be away from the main line

Will conform  to necessary standard

4 .1 0 . Siding points to be 1 in 7.52 with 5 m etre switchblades. Will conform  to necessary standard

4 .1 1 Main line turn-out / s to be 1 in 9. Will conform  to necessary standard

4 .1 2 Buffers /  Baulks to be located at  the term inat ion of each siding. Will conform  to necessary standard

4 .1 3

The buffer design shall be determ ined by the requirem ents and
configurat ion of each individual site. Preference is for Buffers sim ilar to
those installed at  the Burnley Stabling Yard refer to Appendix H for Buffer
details

Will conform  to necessary standard

4 .1 4
POTS t ransponders to be located at  the ent ry /  ex it  points of each siding to
ident ify t rains in the siding.

Will conform  to necessary standard

5 Pow er  and Overhead

5 .1 Sub-Stat ion Capacity Provision for 6MW to power stabling facility and up to 4kms of double t rack towards Werribee.

5 .2 All sect ions /  length of siding to be wired with overhead Complete elect r ificat ion of sidings /  m aintenance facility.

5 .3 Overhead support ing structures to be free standing on independent  bases. Will conform  to necessary standard/ pract ice.

5 .4
No services or fencing shall be connected to, or touch the overhead
structures unless provided with suitable and approved insulat ion

Will conform  to necessary standard/ pract ice.

5 .5
Each Overhead st ructure (whether single m ast  or m ult iple portals)  shall
have one spark gap with a bond wire connected to the power return rail.

Will conform  to necessary standard/ pract ice.

5 .6
Design of Overhead support ing structures shall be in accordance with the
requirem ents of the PTC Train Overhead Design Standards.

Will conform  to necessary standard/ pract ice.

5 .7
For ‘power off ’ sect ionalising purposes all sidings shall be isolated from  the
m ain line

Will conform  to necessary standard/ pract ice.

5 .8
Sidings with access from  one end catering for  one t rain per siding track
m ay be isolated in pairs i.e. .  two siding tracks per isolat ion.

Will conform  to necessary standard/ pract ice.

5 .9 A siding track holding two or  more t rains shall be independent ly isolated. Will conform  to necessary standard/ pract ice.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

6 Signa lling

6 .1
All points,  signals,  derailers and train gates to be rem otely detected,
locked and cont rolled via the signal interlocking. Cont rol of the above
noted elements shall be located at  the appropriate signal box.

Will conform  to VRI OGS 004.13-200X

6 .2
All new signals shall be consistent  with the type of signals in the im m ediate
vicinity and shall be inter locked into the exist ing signalling system .

Will conform  to VRI OGS 004.13-200X

6 .3
The signal m asts shall com ply with Occupat ional Health and Safety
Standards.  Refer  to Appendix I  – PTC standard drawing A1V264 Modular
Signal Mast  & Fit t ings for  details.

Will conform  to VRI OGS 004.13-200X

6 .4
Track Circuits shall be installed in all stabling sidings to ident ify the
posit ion of each three car unit  located in the sidings, for the informat ion of
the signaller.

Will conform  to VRI OGS 004.13-200X

6 .5
Track Circuits in all stabling sidings behind the dwarf signal shall be non
vital i.e.. for indicat ion purposes only.

Will conform  to VRI OGS 004.13-200X

6 .6 Track Circuits from the dwarf signal towards the m ain line shall be vital. Will conform  to VRI OGS 004.13-200X

6 .7
The t rain gate/ s shall be cont rolled and operated by the signaller in
conjunct ion with the signalling of t rain movem ents into and out  of the
stabling sidings.

Will conform  to VRI OGS 004.13-200X

6 .8
Provision is also to be made for these t rain gates to be operated under
failure condit ions, including loss of power. The gates at  the Burnley
Stabling Yard are offered as an example.

Will conform  to VRI OGS 004.13-200X

6 .9
A signal to be installed at  each of the siding tracks and shall be posit ioned
two metres above ground level to enhance signal sight ing for the t rain
dr iver

Will conform  to VRI OGS 004.13-200X

6 .1 0 .
A telephone shall be provided at  each of the signals for  comm unicat ion
purposes direct  to the signal box.

Will conform  to VRI OGS 004.13-200X

6 .1 1

A derailer to be installed at  each of the siding t racks located next  to the
signal for that  siding t rack and be so posit ioned that  if there is an
unauthorised t rain movement  from  the siding, the t rain would derail away
from the main line.

Will conform  to VRI OGS 004.13-200X
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

7 Maintenance Facilit y

7 .1 Capacity Proposed capacity for 4 x 9-car units. Provision for 2 x inspect ion roads, 1 x maintenance road and 1 x car jacking road.

7 .2 Access
Provisions for  access by B-double trucks to m aintenance area provided. Large concrete apron outside main entrance,
access road adjacent  on all sides of building

7 .3 Am enit ies for m aintenance staff. Within Maintenance shed. Provisions for 10 staff. Facilit ies as out lined in sect ion 11

7 .4 Train Lift  & Jack facilit ies Provided on 1 road, to allow for bogey m aintenance and replacem ent .

7 .5 Bogey transfer  and storage External long- term  storage area adjacent  to B-double park ing area. I nternal space reserved for various item s also.

7 .6 I ndoor /  outdoor stores
Stores for m inor tools and parts located within facility, adjacent  to am enit ies. Outdoor store provided for storage of large
items, such as air  condit ioning units,  pantographs, bogeys etc.

7 .7
Building Requirement . Minim um height  of 8m , to enclose all proposed
m aintenance roads and am enit ies.

Proposed building to be at  least  8m to allow for the inclusion of overhead inspect ion gantr ies. Final required height  to be
confirm ed following consultat ion regarding exact  requirem ents.

7 .8 Air condit ioning m aintenance Housed within facility, adjacent  to am enit ies /  indoor stores.

7 .9
Slab t rack required for  the internal area, including undercarriage access
areas.

Slab t rack will be provided. Track intervals to conform  to VRI OGS standard if required, although due to large equipm ent
and gantr ies, ext ra width will be required.

8 Services

8 .1
Train Radio coverage
Full m etropolitan t rain radio system  coverage shall be provided to all
stabling locat ions

Will conform  to necessary standard/ pract ice.

8 .2
Surface and subsurface drainage shall be provided. The detail design of
the drainage system shall incorporate measures for the containment  of
chem icals,  pollutants and all rubbish.

Drainage will be provided. Accom modat ion m ade for the safe disposal/ t reatm ent  of water potent ially containing fuels and
oils. Water t reatm ent  proposed on Northern end of site in newly const ructed reservoir and t reatment  plant  facilit ies.

8 .3
Fire hydrants to be located where they are clearly visible and easily
accessible. Refer  to Appendix D for  locat ions

Hydrants to be provided at  each end of the stabling sidings and in a central posit ion. Provided as detailed in
VRI OGS004.13-200X Appendix D.

8 .4

Water taps to be provided. There is a preference for these taps to be
located above ground level on the fence line or against  a pole or st ructure.
Plast ic piping should be used for  all water  pipes. Refer  to Appendix D for
locat ions

Taps to be provided as detailed in VRI OGS004.13-200X Appendix D.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

9 Fencing &  Access

9 .1
Standard security fencing shall be provided to secure the ent ire stabling
area.

Will conform  to VRI OGS 004.13-200X.

9 .2
Train, road vehicle, pedestr ian and em ergency pedestr ian gates shall be
incorporated into this fence. Refer to Appendix D for general layout  and
Appendix E for  security fence and gate details

Will conform  to VRI OGS 004.13-200X.

9 .3
The t rain gate shall open into the stabling area, be self closing and locking
and cont rolled via a t ime basis or other cont rol.

Will conform  to VRI OGS 004.13-200X.

9 .4
I n the case of a double ended stabling area a road gate and a pedestr ian
gate shall be provided at  each end.

Will conform  to VRI OGS 004.13-200X.

9 .5
The road vehicle gates shall open into the stabling area, be self closing and
locking and cont rolled via a t ime basis or other cont rol and provided with a
V29PC lock

Will conform  to VRI OGS 004.13-200X.

9 .6
The pedest r ian gate at  the ends of the stabling area shall have a lock on
the outside to perm it  keyed ent ry and shall allow emergency egress
without  requir ing a key.

Will conform  to VRI OGS 004.13-200X.

9 .7

Em ergency pedestr ian gates shall be located in the m iddle of the stabling
area catering for two six car t rains. For every addit ional six car t rain
length, provision shall be made for  an addit ional emergency pedestr ian
gate at  the interface.

Em ergency pedest r ian gates will be located in the m iddle of the stabling area cater ing for four 3-car t rains in Metro areas.
Health and Safety agreement  needs to be agreed if gates should be provided more frequent ly. Unit  lengths will vary
amongst  the t rains with the int roduct ion of 6-car unbroken sets, running in 9-car form at ion.

9 .8 Em ergency pedestr ian gates shall allow emergency egress only. Will conform  to VRI OGS 004.13-200X.

9 .9
Pedestr ian and Em ergency pedestr ian gates shall be 1 m etre wide and
match the form  of the fence. The device that  perm its emergency egress
shall be secured so that  it  cannot  be operated from outside of the fence.

Will conform  to VRI OGS 004.13-200X.

9 .1 0 .
The pedestr ian gate/ s shall be self closing and locking and controlled via a
t im e basis or  other control and provided with a V29PC lock.

Will conform  to VRI OGS 004.13-200X.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

1 0 Footpaths

1 0 .1
Asphalt  footpaths need to be provided throughout  the stabling area along
each side and across all siding tracks to cater  for  t rain coupling, div iding,
stabling and preparat ion of both three and six carriage trains.

Will conform  to VRI OGS 004.13-200X. Considerat ion for pathways depending on 3-car sets, or 6/ 9-car format ions.

1 0 .2
I n addit ion the footpaths need to connect  all gates and buildings for  use by
authorised personnel.

Will conform  to VRI OGS 004.13-200X.

1 0 .3
The footpaths shall be a m inim um clear width of one m etre between
painted yellow lines. A m inim um 100m m wide asphalt  shoulder shall be
provided outside the yellow lines.

Will conform  to VRI OGS 004.13-200X

1 0 .4
The footpaths are to be located cent rally within the space provided. Refer
to Appendix C1 (Single Track Layout)  for  cross sect ional details.

Will conform  to VRI OGS 004.13-200X

1 0 .5

Footpaths, not  to be t raversed by the bat tery t ruck and/ or other vehicles,
shall be constructed using 7m m  Asphalt  -  25mm  m inim um  thickness.
Alternat ively,  20m m  screenings to PTC Standard ENG-TE-SPE-4702 or
equivalent  m ay be used.

Will conform  to VRI OGS 004.13-200X

1 0 .6
Footpaths shall be ident if ied by stencilled signage painted at  both the star t
and end of each pathway. i.e. .  “Footpath Only – No Vehicle Access”

Will conform  to VRI OGS 004.13-200X

1 1 Roadw ays

1 1 .1
Asphalt  roadways shall be provided from  the st reet,  through the road
gates to the bat tery t ruck shelter,  cleaning and storage facilit ies area.

Will conform  to VRI OGS 004.13-200X

1 1 .2

Roadways provided from the st reet , through the road gates to the bat tery
t ruck shelter,  cleaning storage facilit ies and other areas within the stabling
siding shall be designed to cater  for  heavy construct ion or  em ergency
maintenance vehicles.

Will conform  to VRI OGS 004.13-200X

1 1 .3
Roadways shall be provided throughout  the stabling area for  the
movement  of the Bat tery Truck. Layout  of these roadways shall allow the
Bat tery Truck access to at  least  one side of each t rain.

Will conform  to VRI OGS 004.13-200X

1 1 .4 Preference for road access at  both ends of the stabling area where possible Will conform  to VRI OGS 004.13-200X

1 1 .5 Roadway pavem ents shall be designed to cater  for  applied loads Will conform  to VRI OGS 004.13-200X

Sheet1
Revision a   1 June 2009
C:\Tarneit Link Options 2009\Draft Functional Design\Interim Design Report\Functional Specification - Metro Stabling.xls

Page 6 of 9
Print Date: 1/06/2009



Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

1 2 Am enit ies

1 2 .1

The following m inor amenit ies shall be included in the gener ic stabling area
for  t rack cleaning and m aintenance purposes:
•  Shelter for the bat tery t ruck;
•  Storage area for  cleaning equipm ent  and stores;
•  Wash and unisex toilet  facilit ies (shall be available for driver usage and
shall be keyed accordingly) ;
•  Four parking spaces for t rain cleaning, t rain maintenance and
infrast ructure maintenance staff.

Will conform  to VRI OGS 004.13-200X

1 2 .2

The facilit ies will be used by the following num ber of staff on rotat ing
shifts:
-  Dr ivers 50
-  Signallers 5
-  Maintenance staff 10
-  Cleaning staff 15
-  Security staff 5
-  Managem ent  staff N/ A

Numbers calculated by com par ing proposed depot  size with Pakenham  Depot .  Final num bers will depend on the intended
service requirements at  the implementat ion of Tarneit  Corr idor stage one. Num ber of staff shown should be the
maxim um required in a depot  of this size.

1 2 .3

Dr ivers Am enit ies
Where the ent ry gate into the stabling sidings is located within 1000m of a
stat ion there is no requirement  for the provision of a drivers amenit ies
building and addit ional dr iver  car  parking area.

Dr ivers Am enit ies and parking will be provided.

1 2 .4

Dr iver’s Sign- On Room :
Sufficient  size to house the below listed equipm ent  and standing room for
4 people. Bench space for sign on sheets, network com puter, fax, and a
space for report  writ ing
Not iceboard & Whiteboard, Storage Cupboard, Fax Machine, Telephone,
network connect ion plus addit ional connect ion for future use.
Vinyl/ Tiled flooring non-slip
Suitable HVAC

Drivers sign on room  will be provided. To be incorporated within Dr ivers Am enit ies building.

1 2 .5

Meal /  Tra ining Room :
Two room s for drivers and m aintenance staff/ cleaners with sufficient  table
space and chairs for  35 people shall be provided.
Suitable HVAC

No proposal for t raining room. Therefore only one room will be required.

1 2 .6

Kitchen Fit  out  in both rooms should include:  Kitchen Sink with hot / cold
water,  Microwave, Boiling Water Unit ,  Soap Dispenser,  Paper Towel
Dispenser, I ce Machine, Cold Water Fountain, Griller/ Toaster, Rubbish Bin,
Large Size Fridge, Kitchen Bench, Exhaust  Fan, Cupboards under sink.
Whiteboard, Not ice Board, Benches.  Power Points. Vinyl /  Tiled Floor ing
non-slip

Will conform  to necessary standards.

1 2 .7

Locker  and Toile t  Facilit ies
Male & Fem ale Locker Room s /  Toilet  and Shower Facilit ies
Appropriate num ber of Showers, Urinals (male toilet) ,  sanitary disposal
unit  ( female toilet )  Toilets, Basins with hot / cold water, Mirror, Paper Towel
Dispensers, Soap Dispenser,  Rubbish Bin, Exhaust  Fan
Suitable HVAC

Will conform  to necessary standards.

1 2 .8
DDA Com pliant  Toile t  Facility
Shower, Toilet , Sanitary Disposal Unit , Basin with hot / cold water, Mirror ,
Paper Towel Dispenser,  Soap Dispenser,  Rubbish Bin, Exhaust  Fan

Will conform  to necessary standards.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

1 2 .9

Lockers:
Provision of Lockers As per the following:
-  1 per Driver , Cleaning & Security staff;
-  2 per Maintenance staff.
Lockers to be raised from the floor, supported by a steel frame and include
foot  rest / seat  raised approximately 250-300m m, steel design with
vent ilat ion slits and locker dimensions of 380/ 460/ 1800/  mm (W/ D/ H) .

Will conform  to necessary standards.

1 2 .1 0
.

Secur ity Room :
As far as pract icable, the Security Room shall have sufficient  windows to
allow clear and unrestr icted vision of the sidings, the car park, car  park
entrance, dum p-m aster,  and the am enit ies building entrance.
Large desk, 2no chairs,  cupboard for  storage, whiteboard, not iceboard,
Connex internal phone with por table hand piece, fax, Met rol phone,
Connex com puter network link, and rem ote access to car park ent rance
gate.
I nclusion of a PA system in the siding cont rolled via the security room
either for emergency evacuat ion tone or for manual announcements by the
on-site security personnel.
Suitable HVAC

Will conform  to necessary standards.

1 2 .1
All sizes of the above m ent ioned room s and the facility should be suitable
for housing the listed equipm ent  so that  a comfor table sized environm ent
is created.

Footpr int  allows for  buildings to conform  and exceed all environm ent  requirem ents.

1 2 .1
I solat ion of stabling yard fire/ water supply not  to affect  water supply to
building

Will conform  to necessary standards.

1 2 .1

Cleaners Store
Lockable concrete floored shed,
I nter ior Light ing
Wash basin and trough
Lim ited storage provision for cleaning chem icals (2 x 25 lit re drum s)  in
bunded area.

Will conform  to necessary standards.

1 2 .1
Bat tery Truck  Shed
Lockable concrete floored shed, GPO out lets,  I nterior  Light ing (e.g.
Craigieburn Bat tery Tuck Shed)

Will conform  to necessary standards.

1 2 .2

A dum p-m aster,  with a lockable lid to discourage unauthorised use, is to
be provided for  rubbish removed from  stabled trains. The Dum p-m aster
shall be located outside the secure area, where it  will be readily  accessible
by t rain cleaning staff.

Will conform  to necessary standards.

1 2 .2 Provide appropriate level of external light ing to the amenit ies building Will conform  to VRI OGS 004.13-200X.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Functional Design

1 3 Car  Park ing

1 3 .1

Provide m inimum car parks of:
-  dr ivers 35
-  maintenance staff 5
-  spare spaces 7
-  for security staff 3
-  Disabled car park as required 5

Numbers calculated by com par ing proposed depot  size with Pakenham  Depot .  Final num bers will depend on requirem ent
levels at  the im plem entat ion of Tarneit  Corridor stage two. Number of parking spaces shown should be the m aximum
required in a depot  of this size.

1 3 .2 Provide a m ethod of restr ict ing unauthorised parking in designated areas Secur ity to assist .

1 3 .3
Provision of adequate footpath, light ing and drainage between car park
and stabling area & stat ion

Will conform  to VRI OGS 004.13-200X.

1 4 Light ing

1 4 .1
Overhead light ing is to be located above t rain height  so that  the front ,
back and each side of every t rain is illum inated. Refer to Appendix F for
Light ing details.

Will conform  to VRI OGS 004.13-200X.

1 4 .2
Light ing on the fence line is to be located on the secur ity fence, facing into
the stabling area. Refer to Appendix F for Light ing details.

Will conform  to VRI OGS 004.13-200X.

1 4 .3
Overhead light ing and/ or light ing on the security fencing is to illum inate all
roadways, footpaths and buildings. The illum inance levels are detailed in
Appendix G.

Will conform  to VRI OGS 004.13-200X.

1 4 .4

Stabling light ing shall be designed such that  the replacement  of light
globes shall be undertaken with overhead power on and also without  the
need for  ladders and/ or  hydraulic lif ts e.g..  standard hinged light  poles.
Refer to Appendix F for details

Will conform  to VRI OGS 004.13-200X.

1 4 .5
Light ing in car parks within the stabling area is to be designed to 30 lux
and a uniform ity of 0.7 throughout  the life cycle of the lum inaries as per
schedule 10 of the Franchise Agreement  – Train.

Will conform  to necessary standards.

1 4 .6
Light ing on access footpaths is to be designed to 30 lux and a uniform ity of
0.7 throughout  the life cycle of the lum inaries as per schedule 10 of the
Franchise Agreement  – Train.

Will conform  to necessary standards.

1 5 CCTV

1 5 .1
The CCTV needs to provide full coverage of the stabling area, including the
ent ire boundary secur ity fencing, all gates, roadways, footpaths, t rains,
bat tery t ruck shelter,  cleaning and storage facilit ies.

Will conform  to necessary standards.

1 5 .2 The CCTV needs be monitored from the local Stat ion Control Desk Will conform  to necessary standards.

1 5 .3

The design of the CCTV for the stabling siding area will need to encom pass
full surveillance and meet  all requirements of the Victor ian Rail I ndust ry
Operators Group Standards -  VRI OGS 002.1-200X I nterim  Guidelines for
CCTV Development .

Will conform  to necessary standards.
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Designers Risk Register

RRL West Werribee to Deer Park - Preliminary Risk Assessment
Risk
No Risk Pathway Description of Consequences Planned Controls (in project description) Comments

Rating Rating Factor

PROJECT RISKS
Lack of Project Inputs

Uncertain project cost Moderate 3 Likely 4 0.8 12 H
Increase complexity of project design and cost Minor 2 Likely 4 0.8 8 M
Prolonged design and construction duration Moderate 3 Likely 4 0.8 12 H
Uncertainty of corridor footprint Major 4 Moderate 3 0.5 12 H
Uncertain project cost Moderate 3 Likely 4 0.8 12 H
Increase complexity of project design and cost Minor 2 Likely 4 0.8 8 M
Prolonged design and construction duration Moderate 3 Moderate 3 0.5 9 M
Uncertainty of corridor footprint Major 4 Unlikely 2 0.5 8 M

Planning
Uncertain project cost Moderate 3 Likely 4 0.8 12 H
Uncertainty of corridor footprint Major 4 Moderate 3 0.5 12 H
Uncertainty over number and location of grade separations Minor 2 Likely 4 0.8 8 M
Station footprint size is incorrect due to limited structured
planning, patronage modelling and station layout

Minor 2 Likely 4 0.8 8 M

Operational

1.05
Grade separation precludes double stacked
freight along whole route

Impact on cost and or footprint Major 4 Almost Certain 5 0.95 20 E

1.06 Insufficient stabling and maintenance footprint Impact on cost and or footprint Moderate 3 Moderate 3 0.5 9 M

1.07 Inadequate stabling and maintenance provision Impact on footprint Moderate 3 Moderate 3 0.5 9 M

1.08 Number and configuration of tracks at stations Impact on cost and achieving functional specifications Minor 2 Likely 4 0.8 8 M

1.09 Location and configuration of stabling
Impact on cost and or footprint and achieving functional
specifications

Moderate 3 Moderate 3 0.5 9 M

1.1
Functional objectives for line speed and journey
time are unable to be ascertained

Functional objectives and benefits are not achieved Major 4 Likely 4 0.8 16 H

1.11 Number and configuration of tracks inadequate Impact on cost and or footprint Major 4 Moderate 3 0.5 12 H

1.12
RRL interfaces with ARTC and the broader
network unresolved

Standard gauge tracks can not be realigned as planned,
therefore there is an impact on cost and footprint

Moderate 3 Moderate 3 0.5 9 M

1.13
Changes in the functional design will impact the
footprint

Impact on cost and or footprint Major 4 Likely 4 0.8 16 H

Social and Environmental

1.14
Unknown environmental, cultural heritage, and
heritage issues require corridor realignment

Increased footprint and associated costs Major 4 Unlikely 2 0.5 8 M

1.15
Impacts on adjacent land owners and developers
along the corridor

Impact on cost and or project delays Moderate 3 Likely 4 0.8 12 H

1.16
Inadequate stakeholder consultation with
councils, Vic roads, Melbourne water, power
supply and other relevant service authorities

Impact on cost, footprint and project delays Major 4 Likely 4 0.8 16 H

1.17
Engineering design inadequate in terms of climate
change

Operational implications (e.g. damage to rail tracks) Moderate 3 Moderate 3 0.5 9 M

1.18 Rapid urban development beside corridor
Impacts on future construction of RRL, increases costs and
delays

Minor 2 Likely 4 0.8 8 M

Geotechnical Information

Hydrology Information

1.04

1.03

1.01

1.02

Lack of land use planning information

Lack of transport planning information

Risk Assessment

LikelihoodConsequence

Risk Rating

Risk Register
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Designers Risk Register

RRL West Werribee to Deer Park - Preliminary Risk Assessment
Risk
No Risk Pathway Description of Consequences Planned Controls (in project description) CommentsRisk Assessment

LikelihoodConsequence

ENGINEERING RISKS
General

2.01 Inadequate noise provisions
Additional noise bunds/barriers, acquiring additional land and
or costs

Moderate 3 Likely 4 0.8 12 H

Impact on the station operations and infrastructure cost Major 4 Likely 4 0.8 16 H

Impact on land, infrastructure and cost of the Robinson's
Road grade separation

Minor 2 Moderate 3 0.5 6 M

Adjacent residential Major 4 Likely 4 0.8 16 H

Orbis business park Moderate 3 Likely 4 0.8 12 H

Increased project cost Moderate 3 Likely 4 0.8 12 H

Increase complexity of project design Minor 2 Likely 4 0.8 8 M
Prolonged construction duration Minor 2 Moderate 3 0.5 6 M

Major impact on traffic using the Deer Park Bypass Moderate 3 Almost Certain 5 0.95 15 H

Increased project cost due to unknown design of creek
diversion

Minor 2 Likely 4 0.8 8 M

Increased complexity of project design Minor 2 Likely 4 0.8 8 M
2.05 Proposed Station Locations Changes to footprint, additional costs Minor 2 Moderate 3 0.5 6 M

2.06
Vertical alignment impacts on access and amenity
in Activity Centres and future residential areas

Impact on cost and or footprint Moderate 3 Almost Certain 5 0.95 15 H

Christies Road

2.07
Alignment constraining future widening of
Christies Road reservation

Additional footprint and or costs Minor 2 Moderate 3 0.5 6 M

2.08 Impacts on Boral Additional costs and or project delays Minor 2 Moderate 3 0.5 6 M
2.09 Impacts on Police land Additional costs and or project delays Minor 2 Moderate 3 0.5 6 M
2.1 Impacts on Parks Victoria land Additional costs and environmental issues Minor 2 Moderate 3 0.5 6 M
2.11 Impacts on native vegetation Additional costs and environmental issues Minor 2 Moderate 3 0.5 6 M
2.12 Impacts on high pressure gas main Additional costs Minor 2 Moderate 3 0.5 6 M
2.13 Impacts on Middle Road OMR link Additional costs and additional footprint Minor 2 Moderate 3 0.5 6 M

2.14
Land impacts south east of Christies and Middle
Road

Additional costs and additional footprint Minor 2 Moderate 3 0.5 6 M

2.15 Boundary Road grade separation Additional costs and additional footprint Minor 2 Moderate 3 0.5 6 M
2.16 Proposed Station Locations Changes to footprint, additional costs Minor 2 Moderate 3 0.5 6 M

Tarneit Station Area
2.17 Land Impacts on existing residential properties Changes to footprint, additional costs and or delays Minor 2 Moderate 3 0.5 6 M
2.18 Truganina Cemetery Changes to footprint, additional costs Minor 2 Moderate 3 0.5 6 M

2.19 Former Truganina Township
Station footprint location and size is incorrect due to limited
structured planning, patronage modelling and station layout

Minor 2 Moderate 3 0.5 6 M

Leakes Road Study Area
2.20 Land impacts on existing properties Changes to footprint, additional costs and or delays Minor 2 Moderate 3 0.5 6 M

2.21 Grade separation impacts the future Leakes Road Changes to footprint, additional costs and or delays Minor 2 Moderate 3 0.5 6 M

Manor Lakes Study Area
2.22 Construction of the Manor Lakes cutting Additional costs and or delays Moderate 3 Moderate 3 0.5 9 M

2.23
Rail and Road does not fit in existing 75m wide
corridor

Additional costs and or delays Moderate 3 Moderate 3 0.5 9 M

2.24 Rail hydraulic design will impact Lollypop Creek Additional structures, increases to cost and project duration Minor 2 Moderate 3 0.5 6 M

Interface between RRL and Deer Park Bypass2.03

Laverton Creek diversion2.04

2.02
Interface between RRL and Ballarat corridor at
Deer Park.

Risk Register
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Client Name:    Department of Transport
Project Name:  Regional Rail Link - Deer Park to West Werribee
Project No:       60095471

Preliminary Engineering Design Services - Designers Risk Register

RRL West Werribee to Deer Park - Preliminary Risk Assessment
Risk
No Risk Pathway Description of Consequences Planned Controls (in project description) CommentsRisk Assessment

LikelihoodConsequence

Lollypop Creek Study Area

2.25 Creek Impacts including changes to creek profile Additional structures, increases to cost and project duration Minor 2 Moderate 3 0.5 6 M

2.26 Property impacts east of corridor Changes to footprint, additional costs and or delays Minor 2 Moderate 3 0.5 6 M

2.27
Integration with Armstrong Road, Greens Road
and Black Forrest Road

Changes to footprint, additional costs and or delays Minor 2 Moderate 3 0.5 6 M

2.28 Vertical alignment changes in flood prone areas Additional structures, increases to cost and project duration Minor 2 Likely 4 0.8 8 M

Greens Road Grade Separation

2.29 Greens / Armstrong Road approach ramps
Decreased residential property values adjacent to Armstrong
Road approach ramps

Minor 2 Likely 4 0.8 8 M

2.30
Melbourne Water don't approve a culverting
option across Lollypop Creek

Increased rail height which leads to increased road height and
greater impact on adjacent properties on Greens Road and
Armstong Road

Moderate 3 Unlikely 2 0.5 6 M

2.31
Wyndham Council delay the proposal due to lifting
of Greens Road

Changes to footprint, additional costs and or delays to design
and construction

Minor 2 Moderate 3 0.5 6 M

2.32
Future RRL alignment is elevated above road
through Manor Lakes

Elevation of Greens and Armstrong Road ahead of RRL
construction would be unnecessary resulting in additional
costs and or delays

Major 4 Unlikely 2 0.5 8 M

Geelong Corridor

2.33 Interface with ARTC
Standard gauge tracks can not be realigned as planned,
therefore there is an impact on cost and footprint

Moderate 3 Likely 4 0.8 12 H

2.34 Vertical alignment changes flood prone areas Additional structures, increases to cost and project duration Minor 2 Moderate 3 0.5 6 M

2.35 Impacts on the road network and access Changes to footprint, additional costs and or delays Minor 2 Likely 4 0.8 8 M
2.36 Impacts on OMR right of way planning Changes to footprint, additional costs and or delays Minor 2 Likely 4 0.8 8 M

Freight

Additional structures, increases to cost and project duration Minor 2 Likely 4 0.8 8 M

Changes to footprint, additional costs and or delays Minor 2 Likely 4 0.8 8 M
2.37

Freight planning does not integrate with RRL and
existing Ballarat corridor

Risk Register
Revision d   1 June 2009
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E1.0 Constructability Advice
The Regional Rail Link (RRL) provides a 30km connection between the Melbourne-Ballarat Railway
and the Melbourne-Geelong Railway to remove traffic from the congested Melbourne-Werribee
Corridor and improve travel times for passengers travelling from Geelong to Melbourne, as well as
potentially offering improved rail access to the developing areas of Manor Lakes, Tarneit and
Truganina.

Maunsell Australia Pty Ltd in conjunction with construction specialists from John Holland Rail and
Terrock Pty Ltd has undertaken a constructability assessment of the RRL project.  The intent of the
assessment is to:

‚ identify the key constructability issues with the project
‚ outline likely construction methodologies to be adopted to manage the critical issues
‚ highlight any ‘show stoppers’ which require changes to the rail alignment
‚ nominate the most cost efficient construction sequence for the works

The RRL project features significant earthwork volumes and relatively long haul distances. There is a
rock cutting up to 8m deep adjacent to established residential developments and numerous bridges
over waterways and road overpasses. These activities are straight forward however require a level of
consultation to manage the construction impacts on affected communities.

The civil construction is likely to be undertaken on several work fronts as is common with civil projects
of this scale, commencing at the areas with the longest duration, namely Manor Lakes cutting.
Considering the long corridor length and the significant earthworks volume and haul distance, a
preferred strategy is to complete the rail bridge construction early to enable majority of earthworks to
be hauled along the rail corridor. This minimises the impact of construction traffic on the local network,
and enables oversized earthworks plant and equipment to be used. The approximate duration for the
civil works is two years.

Commencement of track construction is most efficiently undertaken once entire formation is
completed, starting from one end using track machines.  The suggested trackwork and associated rail
systems installation and commissioning duration is 4 to 6 months.

The desktop assessment has not revealed any ‘show stoppers’ with the current design. The review
has highlighted the key construction challenges are the interfaces at Deer Park Bypass and the grade
separated railway junction at Deer Park.

Alternatives bridge configurations and construction methods at the Deer Park Bypass have been
suggested, however require thorough analysis if the closure of one of the carriageways is not
acceptable.

The Deer Park junction construction will have a significant impact on the operation of Deer Park
Station during these works which will be required to be thoroughly planned to manage these impacts.
It is suggested that Robinson Road level crossing should be closed for a period of time to enable the
construction of the structures.
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E2.0 Background
AECOM Australia Pty Ltd was requested by the Department of Transport (DoT) to undertake an
assessment of the constructability issues which may arise during the construction of the Regional Rail
Link (RRL), a 29.8km rail connection between West Werribee and Deer Park which skirts the western
suburbs of Manor Lakes and Tarneit.

AECOM Australia Pty Ltd in conjunction with construction specialists from John Holland Rail and
Terrock Pty Ltd has undertaken a constructability assessment of the RRL project. A half-day workshop
was held on 23 March 2009 with the following attendees:

‚ Rob Lennox, AECOM - Workshop facilitator
‚ Barry Toniolo, AECOM – Design Manager / Lead Rail Designer
‚ Scott Lundgren, AECOM – Rail alignment engineer
‚ Adam Morris, John Holland Rail - Rail Construction advisor
‚ Alan Richards, Terrock Pty Ltd - Drilling and blasting advisor
‚ Steve Gelagin – AECOM – Associate Director Rail - Civil Construction advisor

The intent of the assessment is to:

‚ identify the key constructability issues with the project
‚ outline likely construction methodologies to be adopted to manage the critical issues
‚ highlight any ‘show stoppers’ which require changes to the concept rail design
‚ nominate the most cost efficient construction sequence for the works

This assessment was undertaken based on horizontal and vertical alignments generated from
cadastral, aerial, and topographical information provided by various stakeholders, including but not
limited to; DoT, VicRoads, and Wyndham City Council.

It should be noted that this review is based upon a desktop workshop, and specific site inspections
and detailed constructability calculations and programs are beyond the scope of this assessment.
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E3.0 General Construction Methodology

E3.1 Civil Works

E3.1.1 Corridor Characteristics

The Regional Rail Link (RRL) is a proposed 29.8km multiple track railway connection the Melbourne-
Ballarat Railway at Deer Park and the Melbourne-Geelong Railway at West Werribee. There is a
significant cutting required through Manor Lakes, with the main embankment sections near Skeleton
Creek and adjacent to Hobbs Road.

A metro rail connection is proposed between Manor Lakes and Werribee. An elevated section of track
will be required over the existing Geelong Line and the ARTC Melbourne-Adelaide Railway.

Figure 1: Corridor Overview
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Mode of Construction Length of Corridor

Regional Rail Link

At-grade 19.5 km

Open Cutting 4.3 km

Retained Cutting 2.7 km

Embankment 2.6 km

Bridge 0.7 km

Total 29.8 km

Deer Park Junction

At-grade 0.2 km

Embankment 0.4 km

Elevated Structure 1.3 km

Total 1.9 km

West Werribee Junction

At-grade 2.7 km

Elevated Structure 2.6 km

Total 5.3 km

Metro Alignment

At-grade 0.5 km

Cutting 2.1 km

Embankment 0.3 km

Elevated Structure 1.3 km

Total 4.1 km

Table 1: Alignment Characteristics

E3.1.2 Earthworks

The earthworks are likely to be undertaken on several work fronts as is consistent with large civil
works projects. The EastLink Tollway project in Melbourne’s eastern suburbs is a recent example of
construction methodology with 5 concurrent work areas for the 40 kilometers motorway construction.

Considering the long corridor length and the significant earthwork volumes and haul distance, a
preferred strategy could involve early completion of the rail bridges to enable majority of earthworks to
be hauled along the rail corridor. This minimises the impact of construction traffic on the local road
network, and enables oversized earthworks equipment to be used. The suggested duration for the civil
works is two years.

E3.1.3 Bridges

The proposed RRL alignment crosses a number of existing roads. Some of these roads will require
road overpasses to be constructed at the outset of works and the remaining will be truncated until
future traffic demands trigger a need for a road connection. The road bridges to be constructed during
the initial construction period are the subject of a study being completed concurrently for the DoT.

There are significant bridge structures at Werribee River and possibly Lollypop Creek.
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Bridge Type Quantity

Road Over Rail, Rail At Grade (Bottom Up) 14

Road Over Rail, Road At Grade (Top down) 2

Rail Over Road, Rail At Grade (Top down) 1

Rail Over Road, Road At Grade (Bottom Up) 1

Rail Bridge over waterways 2

Total 20

Table 2: Bridge Types

As noted above, the early completion of the rail bridges on corridor haul routes, may improve the
efficiency of construction through the use of larger construction vehicles.

E3.2 Rail Works

The trackwork construction is the most efficiently undertaken once the entire formation has been
completed.  Initially the bottom ballast layer would be constructed using conventional rubber tyred
equipment. The track construction would then be completed using track machines starting from one
end working to the other end for each track in turn. This may involve construction of a temporary spur
connection at the Deer Park end to enable the delivery of rail, sleepers and ballast by works trains.

A construction compound would need to be constructed adjacent to the spur to unload and store
materials delivered. Ballast for the alignment could be sourced from the Manor Lakes cut, dependant
on material quality, and trucked to stockpiles along a haul road; otherwise, it could be sourced from
the nearby Boral quarry.

Advice from the construction specialist indicates the installation of the track and associated rail
systems is likely to take in the order of 4-6 months.
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E4.0 Specific Technical Issues

E4.1 Deer Park Bypass Bridges

The Deer Park Bypass (DPB) is a freeway standard dual carriageway road which provides a direct link
from the Western Highway on the west side of Caroline Springs to the Western Ring Road. The
primary function of the DPB is to reduce the volume of vehicles travelling through Deer Park on the
Western Highway.

The proposed Regional Rail Link (RRL) corridor crosses the DPB between the bridge over the
Melbourne-Ballarat Railway and Riding Boundary Road. Where the preferred alignment of the RRL
crosses the DPB, the highway embankment is approximately 7m above ground level.

Figure 2: Proposed location of Regional Rail Link underpass at Deer Park

It will be necessary to construct road bridges on the DPB to enable the RRL tracks to pass beneath.
Separate bridges for each carriageway are required, both two span structure to accommodate up to
five tracks (up to four RRL lines and one standard gauge freight line).

VicRoads have advised that it would be desired, but not mandatory, to maintain two traffic lanes in
each direction for the duration of bridge construction works with a speed reduction limited to 20km/h
below the posted speed limit of 100km/h.

VicRoads have also advised embankment fill material which differs from the standard specification
was approved during construction, including boulders larger than the normal maximum size.
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Table 3.1 is a summary of the different methods identified for the construction of the Deer Park
Bypass bridges.

Construction
Method

Description Impact on
road traffic

Bottom up

Widen the road shoulders and install temporary concrete
barriers to divert the northbound traffic to the southbound
carriageway. This enables the embankment material to
be excavated and the northbound bridge to be built from
ground level up. Once completed, switch traffic to the
northbound carriageway to enable the second bridge to
be built.

Closure of
each

carriageway
up to 8 weeks

duration

Top down

A temporary diversion would be constructed around the
bridge location. Install bored pile foundations and precast
headstocks followed by bridge deck and wearing course.
Embankment material is then excavated from
underneath. Bridge can be opened to traffic before
excavation is completed.

Several
weekend

closures of
each

carriageway

Canopy tubes
Grouted tubes drilled horizontally into embankment to
form a canopy from which embankment material is
excavated. Traffic diversion potentially not required.

Minimal
impact to

road traffic

Precast concrete
jacking

Precast concrete sections hydraulically pushed through
the embankment. Material excavated from within the
section. Traffic diversion potentially not required.

Minimal
impact to

road traffic

Table 3: Deer Park Bypass Road Bridge Options

The initial review suggests the separation between the carriageways is sufficient to permit excavation
of one carriageway embankment to enable conventional bottom-up bridge construction.  This would
require the adjacent carriageway to be widened and use of the road shoulders to permit two lanes
each direction. The proximity to the bridge over the Melbourne-Ballarat Railway north of proposed site
constrains the length available for the traffic diversions. The bridges have insufficient width to cater for
two contra-flow lanes. This means any diversion can only commence south of the Melbourne-Ballarat
Railway with only 325 metres to transition from one carriageway to the other. The feasibility of the
traffic diversions needs further assessment.

The top-down, canopy tube and precast jacking options have less impact on the traffic, however are
more expensive than the traditional bottom up option. The feasibility of these options due to the
presence of the rock filled embankment requires further analysis.
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Figure 3 – Looking north east from Riding Boundary Road at the Deer Park Bypass embankment at the approximate

location of a potential penetration of the Regional Rail Link. The Melbourne-Ballarat Railway portal can be seen in the

background in line with the second pair of HV towers.

E4.2 Manor Lakes

The RRL alignment travels along an existing transit corridor through an area known as Manor Lakes.
There transit corridor consists of a 75m width reserve, with 46m available for the RRL and 29m
available for the proposed Armstrong Road arterial road. The alignment is in cutting up to 8m depth
between Ballan Road and Lollypop Creek, bridges over Lollypop Creek, and reverts into cutting under
Greens Road.

E4.2.1 Manor Lakes Cutting (North)

The RRL alignment is proposed to be below grade through the existing residential and community
development from Ballan Road to Lollypop Creek to provide the following benefits;
‚ Minimise the social impact of the transit corridor

‚ Enables Manor Lakes Boulevard to remain at ground level

‚ Ensure continuing access to properties from Manor Lakes Boulevard

‚ Enables Armstrong Road to intersect with Manor Lakes Boulevard at grade

There is existing residential development either side of the corridor on the south side of Manor Lakes
Boulevard with access from roads outside of the transit corridor. There is commercial development
proposed for the parcel of land north of Manor Lakes Boulevard to Ballan Road.
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It is understood that there is basalt present close to the natural surface along the majority of the
proposed alignment. It is unlikely this material will be easily excavated or ripped using conventional
equipment. Likely techniques would involve either use of excavator with a rock breaker attachment,
drilling and blasting or a combination of the two. Drilling and blasting has the advantage of limited
noise and dust intrusion, compared to the repetitive on-going disturbance of rock breaking. It is
considered either technique can be feasible with community consultation to manage these impacts.

Vibration monitoring and building condition surveys are recommended prior to during construction for
buildings adjacent to the corridor.

To minimise the severance to Manor Lakes residents, early construction of a footbridge and/or road
bridge should be considered.

The proposed metro stabling and maintenance facility near the Werribee River on the northern side of
Ballan Road could provide a suitable location for construction staging. This would allow work to
commence at the northern end of the cutting, with spoil and rock removed back to this location. The
site is remote from residential areas which may enable a mobile crushing plant to be set up for rock
processing the rock. Depending on the quality of material removed, output from the plant could be
either sold or used for ballast or road base to offset costs.

E4.2.2 Manor Lakes Cutting (South)

The alignment is in cutting on the south side of Lollypop Creek where it passes under Greens Road.
The alignment could potentially be lowered so that the top of rail is 600mm above the flood level for
Lollypop Creek so that Greens Road can be kept a minimum above the natural ground level.

There is potential for Greens Road to be for open traffic prior to the construction of the RRL. A
construction methodology that maintains the road connection across the RRL corridor will therefore
need to be developed.
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Figure 4 - Manor Lakes Transit Corridor viewed from Greens Road looking north. Rail corr idor is on the left hand side

of the corridor. Lollypop Creek is in the foreground of this image, obscured from view by the topography.

E4.3 Robinsons Road / Deer Park Connection

The RRL diverges from the existing Melbourne-Ballarat Railway on the down side of Deer Park
Station. The RRL tracks remain at grade as they head towards the DPB. The Down Ballarat Line is
required to pass over the RRL and return to grade before reaching the DPB. There will be significant
impact on the operation of Deer Park Station during these works which will be required to be
thoroughly planned to manage these impacts.

Figure 5: Ballarat Corridor Schematic
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VicRoads currently have a proposal to grade separate Robinsons Road under the existing Melbourne
– Ballarat Railway. The ultimate configuration will require a complex three level arrangement with road
under the RRL railway, and Melbourne Ballarat Railway over the RRL railway.

Robinsons Road is a primary north-south traffic route between Caroline Springs and Laverton, and
areas in between. VicRoads are planning to upgrade Robinsons Road to two 3-lane carriageways
within the current road reserve.

There are a number of construction challenges which may need to be overcome depending on the
approach taken with respect to construction priorities.

Option Consequence

Robinsons Road grade
separation constructed prior to
RRL on current rail alignment.

‚ For a dual track bridge deck, the bridge would have to be
dismantled and two new bridges constructed

‚ For separate bridges, the bridge supporting the Down Ballarat
track will have to be reconstructed.

Robinsons Road closed to
traffic during grade separation
and bridge construction works

Maximum construction efficiency could potentially be achieved by
removing road traffic from Robinsons Road. Detour could be
provided via Christies Road and/or Deer Park Bypass, with
additional ramps potentially to be constructed at Riding Boundary
Road if traffic demands indicate a need.

Table 4: Robinsons Road Traffic Options

It is understood that the DPB was designed to enable an interchange to be constructed at Riding
Boundary Road. VicRoads have advised the intent was to have developers of adjacent land partially
fund the construction of the freeway ramps when the nearby land was developed. Freeway ramps
providing access to the north side of Riding Boundary Road would enable a suitable alternative route
to Robinsons Road.
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Figure 6 – Looking east at the Melbourne-Ballarat Line from the west side of Robinsons Road. The construction of St

Andrew’s Estate can be seen to the south of the rail reserve.

E4.4 West Werribee Junction

The West Werribee Junction provides two connections to the RRL; the RRL connection to the
Melbourne-Geelong Railway providing access to Geelong, and the metro connection from Manor
Lakes to Werribee.

Figure 7: Geelong Corridor Schematic
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The existing Melbourne-Geelong Railway consists of two bi-directional broad gauge tracks and the
ARTC standard gauge Melbourne-Adelaide Railway.

The logical construction sequence is to complete the structures prior to diverting the Up, Down and
standard gauge lines. This enables the RRL tracks to Deer Park to be constructed with impacts to rail
operations limited to weekend occupations.

Figure 8 – Looking south-west along Bulban Road with the existing railway corridor on the left.

E4.5 Other Issues

E4.5.1 Site Compounds

The length of project would require a main site complex supplemented by two or three satellite
compounds. The land identified for the future metro stabling is ideally located for the main site
complex, being sufficient footprint area and is central to the project and the major cutting at the Manor
Lakes.

E4.5.2 Spoil Removal

There is anticipated to be a large volume of surplus material that will need to be removed. Some this
material may be able to be sold to developers as clean fill. Excavated rock has the potential to be
processed for either ballast, road base or capping material.

E4.5.3 Construction Water

The earthworks construction and dust suppression activities will demand a high volume of water
during the earthworks construction phase.  At the time of construction it is likely that there will be
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restrictions on the use of potable water, therefore it should be assumed that recycled water will be
required for construction and dust suppression. The Werribee Treatment facility is near the southern
end of the RRL alignment and could be used to supply recycled water to the water cart fleet.

E4.5.4 Procurement Lead Times

The length of trackwork required for the project requires significant lead times for rail components and
technology, namely rail, sleepers, turnouts and signalling equipment.  Consideration needs to be given
to the procurement of turnouts due to the relative high number required, with the junction turnouts
required early for staging purposes. The proposed sequence of deferring the main rail corridor
construction until the civil works is complete suggests this not to be a significant issue.

E5.0 Summary
The desktop assessment has not revealed any ‘show stoppers’ on the current design. The Manor
Lakes rock cutting could involve either rock breaking or drilling and blasting, which require a high level
of communication to manage the community impacts.

Considering the long corridor length and the significant earthwork volumes and haul distances, a
preferred strategy could involve early completion of the rail bridges to enable the majority of
earthworks to be hauled along the rail corridor. This minimises the impact of construction traffic on the
local network, and enables oversized earthworks plant and equipment to be used.

The rail junction at West Werribee will need to be carefully planned to minimise the impact on both the
passenger and standard gauge freight operations, however is likely to be constructed over several
weekend possessions.

The key construction challenges to the project are:

‚ The construction of the road bridges at Deer Park Bypass and the likely need to
alternatively close each carriageway for several weeks using conventional methods

‚ The grade separated railway junction at Deer Park and the impact on the station and likely
temporary closure of Robinson Road

Alternatives bridge configurations and construction methods at the Deer Park Bypass have been
suggested, however require thorough analysis if the closure of one of the carriageways is not
acceptable.

The Deer Park junction construction will have a significant impact on the operation of Deer Park
Station and will require thorough planning to manage these impacts. It is suggested that Robinson
Road level crossing should be closed for a period of time to enable the construction of the complex
structures at this location.

Advice from the construction specialists suggest an approximate duration for the civil works of two
years followed by track and commissioning of associated rail systems totalling 4-6 months.
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