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1.
Perth Urban Rail System

Perth’s urban metro rail system has been mostly developed on available rail and freeway reservations. It comprises a coastal north/south rapid transit railway and three suburban lines to the centres of Midland, Fremantle and Armadale. All lines interconnect at the major station in Perth.

A network serving a metropolitan population of 3.5 million will require additional routes (with probable priority in the north-east quadrant) and, obviously, more train services. Such new routes will have to be mainly located within fully urbanised areas. This will require heavy engineering comprising

· Twin-bore tunnelling; or

· Cut and cover construction below street level; or

· Property resumption for surface rights-of-way; or

· Use, in some circumstances, of underutilised Crown land; or

· Combinations of some or all of the above, having regard to economics, road patterns, community disruption, interchange needs, junction efficiency and environmental considerations.

Securing these rights-of-way will be challenging, requiring a high level of detailed planning and investigation, and substantial investment. It is predicted however that there will be continuing pressures arising from population growth, increasing road congestion and carbon pollution-reduction commitments to provide comprehensive and efficient public transport which can compete with the private car. That means rapid transit wherever feasible.

The impact on rail infrastructure in Perth City will be twofold, namely

· A need for expanded facilities to receive, platform and depart more trains; and

· A need to better distribute and collect passengers in a more densely populated city.
2.
Perth City Rail Operations

Long experience has shown that, to the extent possible, trains should not be terminated in the centre of cities but should run through cities (with minimal stopping times), reversing at the outer terminating points. Hence we see that trains on Perth’s recently-built rapid transit lines are designed to stop only briefly in the city and reverse at the outer terminals of Mandurah and Butler. Similarly, trains on the Fremantle and Midland lines run through the city with only a brief stop to discharge and board passengers.

However the Armadale and Thornlie rail services do terminate and reverse at Perth station, as there are no other services with which they could be paired. This has been accepted because there is currently sufficient track and platform capacity available at Perth station.

Terminating and turning back trains in cities remains one of the major operating constraints to city rail services because of the additional track and platform capacity required, and consequent service time losses, in a spatially constrained environment. This issue has been one of the motivating reasons for the Sydney and Melbourne rail loops.

In Perth, train termination will be a major issue, with the number of services approaching Perth station from the east to increase in number due to the Forrestfield line and the probable addition of two new lines from the north east.1  For 3.5 m population, the number of services on the existing lines will also increase. Expansion of Perth station is constrained laterally on the surface and longitudinally by the redevelopment west of the station. Expansion underground is also constrained by the northern suburbs tunnels.

The issue here is whether it is feasible to construct an underground rail loop in Perth, so avoiding massive capacity investments at Perth station (with the consequent operating inefficiencies), while at the same time providing a better passenger distribution and collection system for the heart of the more densely-populated city expected.

There are two physical challenges to loop design, namely:
· The city south of the railway is long and narrow in shape; and

· The West Perth area is an elevated plain about thirty metres higher than the central area.

Within the limitations of this study, a preliminary rail loop route has been identified, indicating that such a loop is probably feasible within the technical boundaries of curvature and gradient (see the example solution shown on the attached plan). The loop alignment would have to be proven in geometric and geotechnical detail before it could be accepted as viable.2  It appears that new stations at East Perth, West Perth, the Concert Hall and Esplanade Station would be feasible, providing a significantly improved service to the expanding city.

The concept provides for twin bore tunnels to route the incoming trains from the north-east and south-east around the loop (Midland-Fremantle trains would continue to run through as at present). A high–frequency city shuttle should also operate around the loop3. Initially, one-way operation around the loop should be adopted to avoid the complexity, cost and risks of bi-directional operation. With the narrow city configuration, the passenger inconvenience of one-way operation should be tolerable.
3.
Recommendation

It is recommended that a more detailed investigation and preliminary design be implemented to ensure feasibility4 and for use as a guide to route protection and any future work, should this concept be adopted.


Notes

1. Probable new lines 

· from Mt Lawley to Mirrabooka and northwards; and

· from Bayswater via Morley to Noranda, Kiara and Caversham.

2. Applicable gradients for electric traction

3. Moore St level crossing will be closed and Claisebrook Railcar depot relocated.

4. Loop entry to Perth station from the west to be examined in detail and a solution defined. Vital to feasibility of the loop proposal.
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