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Adelaide

Adelaide is the Capital City of South Australia.  It has a population of 1.2 million, spread over an area about 80 kms long and 15 to 30 kilometres in width.  Heavy rail serves most of the long urban corridors, apart from the North East and a large part of the Outer South.

About 79% of Adelaide’s public transport patronage of 68 million boardings per annum is carried by bus, using 850 buses.  Some 100 rail cars and 17 trams provide the rail network.

Early Options and Development

During the 1960s major plans were made for freeways in Adelaide. These freeway plans were dropped as a result of public opposition, although some land was purchased, including much of the land required for a freeway to the north east.

The Adelaide O-Bahn was developed in the 1980s in response to significant population growth that was occurring at that time in Adelaide’s North Eastern suburbs, which are not served by the metropolitan rail system. The area was developing to a distance of about 23 kilometres from the City Centre, with a large proportion of the population being city workers.

In the late 1970s the then Labor Government carried out studies of potential public transport solutions for the North Eastern suburbs, and came to the conclusion that a light rail system should be constructed through the City (linking with the Glenelg tramline, which was already a light rail system), then along the route of the formerly proposed North East (Modbury) Freeway. 

This proposal was opposed by the Adelaide City Council, who did not want to see the reintroduction of tram into Adelaide’s city streets (it is interesting that the council supported the reintroduction of trams through the City in 2007!). The light rail proposal was also opposed by the Liberal Opposition, who considered that such a proposal was too expensive and would destroy the beauty of the River Torrens Valley through the inner suburbs – despite that fact that that valley was used by many as a rubbish dump. 

The outcome was that the Labor Minister decided that the trams should go underground through the City centre. This pushed up the total cost considerably, encouraging more opposition from the Liberal Party. This was just prior to the 1979 State Election.  The Liberals won the election and immediately had to find an alternative mode for the North East. They had heard of the O-Bahn concept being developed in Germany, so decided, after some investigation, to propose an O-Bahn system for the corridor.  The O-Bahn concept allowed buses to run on a very narrow corridor, minimising the impact on the river valley in comparison with an ordinary busway, and producing a rail -like ride. 

The first 6 kilometres of the O-Bahn was opened in 1986, with the full system being complete by 1989 – twenty years ago.

O-Bahn v Ordinary Busway or Rail

The guided busway system was chosen over an ordinary busway or a rail system due to:

· Political preference

· Environmental considerations

· low noise

· low physical intrusion

· potential for electrification

· High quality of service

· limited need to interchange

· high speed

· high quality ride

· passenger confidence

· Cost

· lower cost than rail

· modest premium to bus road

Design of the O-Bahn

The track runs for 12 kilometres over a grade-separated route (which also incorporates ten river bridges).   There are two intermediate off-line stations, at which buses can pass each other or enter the track.

Cruising speed is 100 km/hour, with lower speeds at stations and on the sharper curves. Average on-track speed, including stops at the stations, is 60 km/hour.

The outer terminal is located at a regional centre (tea Tree Plaza Centre at Modbury), which is the focus for many of the local bus routes.   The major intermediate station, Paradise, is also the focus for many bus routes and has commuter parking for about 550 cars. Development potential at this location has not been realised, with the local Council refusing to allow even a small shop on the station.

Construction of the O-Bahn

The O-Bahn track consists of pre-cast concrete slabs with raised edges acting as the rails, resting on concrete sleepers which sit on deep concrete piles. The track sits above ground level and is supported on these piles to remove the impact of Adelaide’s expansive clay soils. This makes for an expensive structure, which would be avoided in applications where soils are more stable.

Guidance System

Small horizontal guide roller rubber wheels extend from the steering mechanism of the front bus wheels. These contact with the raised concrete edges.   At the entrance to the track, buses proceed at a maximum 40 km/h into a funnel consisting of steel rails.

Operations – Early Years

Buses operate along about 17 suburban bus routes which feed into the O-Bahn primarily at Modbury or Paradise. At peak times the majority of buses continue along the track to the City end, from where they travel for about three kilometres on City streets.  During the off-peak, some routes operate as feeders to the trunk route services. Thus, the majority of passengers are provided with a through, no-transfer service, which is appreciated by Adelaide passengers.  At peak times, buses operate along the track approximately every 40 seconds, with 3 to 5 minute headways during the interpeak, and every 15 minutes at night.

Performance – Capital Cost

As mentioned previously, the cost of the track in Adelaide was higher than it would be in a city with more stable soils.

In a pre-developed corridor, it is estimated that

· the cost of an O-Bahn is about 20%  more than for an ordinary busway

· LRT is about 30% more than for an O-Bahn

In terms of vehicles, a guideway compatible bus should cost about $15,000 more than  a normal bus. This includes the guidance system, plus special inserts for the front tyres so that a bus can be driven along the guideway if it has a flat tyre.

The buses have a much lower initial capital cost than a tram – an analysis some time ago indicated that the equivalent life-cycle cost for a bus is about 25% of that for a light rail vehicle.

The following table shows estimated costs of implementing alternative modes in a train corridor: 

	Option
	Capital cost of implementing alternative
modes in a train corridor
(A$m/route-km, Jan. 1999 prices)

	
	Convert from
train line
	In absence of
train line

	LRT
	3.6
	5.3

	Busway
	3.4
	3.4

	O-Bahn
	4.1
	4.1


This indicates that the least expensive alternative option, if converting from an established train line, would be busway, followed by LRT, then O-Bahn.  In the absence of the train line (but in a train corridor) the least expensive would be busway, but O-Bahn would be less expensive than LRT. Of course all of these options depend on local conditions.

For the information of readers, the following table shows the capital cost of the O-Bahn in 1989 dollars:

	Item


	Total Cost (1989 dollars)

	Structures
	17.0

	Civil Works
	10.5

	Guided Track
	18.9

	Stations
	6.3

	Land Acquisition
	5.8

	Busway Landscaping
	4.6

	Vehicle Fleet
	22.0

	Utility Service Alteration
	2.5

	Preliminary Design
	1.3

	Administration and Supervision
	8.9

	TOTAL


	97.8


The above does not include extensive renovation and landscaping of the river valley as part of a linear park, at a cost of $6.4 million.

 Performance – Total Cost

The following table shows the relative average costs of carrying a passenger over one kilometre by different modes:

	Mode
	Average Trip Length (km)
	Average Cost of Carrying Passengers
(A$/pass-km, Jan. 1999 prices)

	
	
	Capital
	Operating
	Total

	O-Bahn Services
	11
	0.14
	0.22
	0.36

	Other Bus
	8
	0.10
	0.35
	0.45

	Existing Tram
	7
	0.17
	0.44
	0.61

	Trunk Train
	20
	0.26
	0.19
	0.45


These indicate that the operating cost of carrying passengers on the O-Bahn (1999) is  about 63% that of the cost on an ordinary bus and about half the cost of carrying them on a tram, and that the total cost is 80% of that for an ordinary bus or a “trunk” train, and 60% of that for carriage by tram.  These figures may of course have altered since the introduction of new trams in Adelaide.

Performance – Patronage

The O-Bahn currently carries about 22,000 passengers per weekday, although the total passenger boardings on all of the routes using or operating coordinated feeder services with the O-Bahn in Adelaide’s north east is more than 30,000 per day.

The track itself is not a constraint in terms of capacity – it is considered that buses could operate at 20 second intervals (when at 100 km/h they are more than 500 metres apart), so articulated buses operating at this frequency could carry about 18,000 passengers per hour.  The stops are the main constraint – many peak buses operate express to avoid difficulties at stops, and the City stops are becoming a concern in the PM peak.  A redesign of suburban stops would assist.

Surveys conducted following the opening of the O-Bahn indicated that 65% used the same bus (diverted to the O-Bahn), 6% transferred from a neighbouring bus, 19% were former car users, and 10% of trips were generated. About 20% of passengers  either drove a car or walked to the O-Bahn stations, with the remainder accessing the buses at normal suburban or city stops.

In the early years, patronage on the O-Bahn increased by about 70%, while patronage on the remainder of the metropolitan system declined. Population in the O-Bahn’s catchment increased by only 20%.   Since 2000, which saw a turn-around in Adelaide’s long term patronage decline, the O-Bahn has performed well.

The following table shows that patronage growth on the O-Bahn outstripped growth on other services. Patronage on the O-Bahn was estimated in the early 1990s to be 50% greater than would have otherwise occurred.

	Region
	Growth (1985-91, % pa)

	
	Population
	Transit boardings

	O-Bahn catchment
	2.7
	10.6

	Other outer suburbs
	2.6
	1.4

	Inner suburbs
	0.1
	-1.9

	Total
	1.0
	-0.4


Current Status – Infrastructure

In the late 1990s  - under a Liberal Government – the possibility of a Southern O-Bahn was seriously considered, so that buses serving the eastern portion of the outer southern suburbs (some distance from the Noarlunga Rail Line) could travel uninterrupted to the City centre.  Unfortunately there was, unlike the North East, no easily-available corridor of land. The proposal was, therefore, for the O-Bahn to be built largely in an existing rail corridor, adjacent to the railway tracks.   The railway line has many level crossings, which are considered undesirable on an O-Bahn, so, with the land being very flat, a number of costly overpasses and underpasses would have had to have been constructed adjacent to the railway line. It was the cost of these that resulted in the Government deciding not to proceed with the proposal.

A major drawback with the existing O-Bahn is the time buses now take to travel between the City centre and the start of the O-Bahn. This has progressively worsened as traffic congestion has increased. The Federal Government recently allocated $61 million for the O-Bahn City access project. This will include works along Hackney Road, through the Park Lands via the existing roads and into Grenfell and Currie Streets in the City.

This project will look at ways that we can improve bus operations and congestion, particularly during the peak periods. This project will commence in early 2010 and is expected to be completed by the end of 2011.  The project will look at ways to reduce the time that a bus is stopped or held up in traffic queues in the city and along Hackney Road.

Remainder of the Adelaide Public Transport System

In the last few years the State Labor Government has decided to commit more than $2 billion on the upgrading and extension of Adelaide’s tramway system, the upgrading, extension and electrification of the heavy rail system, and the purchase of many additional buses to allow the progressive expansion of the system.  Upgrade of buses on the O-Bahn is already under way, with many of the latest rigid buses operating along the O-Bahn, and new articulated buses about to commence operation.

Current Status – Network

Since winning the contract to operate O-Bahn services in 2005, Torrens Transit has made substantial changes to the way O-Bahn services operate, and these have contributed to continuing increases in O-Bahn patronage.  These have included

· Introduction of a major trunk bus route that operates along the full length of the O-Bahn. This service extends to Golden Grove and Elizabeth about 12 kilometres beyond the outer end of the O-Bahn, and at the City end extends through the City to Adelaide’s western suburbs and the Airport, continuing from there to Glenelg. Because this route serves the Airport it is known as the Jetbus, and actually consists of two branching routes, the J1 and J2. Route J1 is now 52 kilometres in length.  Other O-Bahn bus services operate in parallel with this trunk bus route, or in some cases, feed into it.

· Introduction of other cross-City routes, the M44 from Golden Grove in the north east to Marion Shopping Centre in the south west, and the G30 and G40 from Golden Grove in the north east to Blackwood and Flinders University in the south. These new cross—city routes have proven very popular.

· Upgrading of a number of the suburban routes to “Go Zone” status, i.e., routes on which at least a 15 minute frequency is provided during the day on weekday.

· Rearrangement of the network in various areas, including some normal radial routes that operate as feeders to the O-Bahn during off peak times but which operate two ways to the City in the peak – either through the inner suburbs as ordinary services, or in the opposite direction to Paradise and along the O-Bahn to the City.

Total weekday patronage on all O-Bahn-associated bus routes, including the cross-city services, is now more than 35,000, or about 16% of the Adelaide Metro network. 

Conclusions

Any decisions regarding the most appropriate mode for a particular transport corridor need to be made on the basis of functional needs.

O-Bahn is one of a number of possible modes. As with other modes, it is not a panacea.

Adelaide’s experience is that O-Bahn is viable and can be an effective solution. It combines the flexibility and low operating cost of bus with the smooth ride and perceived safety features of rail.

A range of transit solutions need to be assessed to demonstrate the wisdom of investment decisions. 

-------------------------------------------------------------------------------------------------------
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PANEL DISCUSSION

BRT Versus Light Rail

How does BRT compare against light rail?

--------------------------------

Positioning Statement – Tom Wilson

Adelaide’s first-hand experience is with a guided busway, and with a recently-modernised light rail system that has also recently been extended to serve the City centre better and to gradually expand to complement an existing heavy rail system in the north-western suburbs.

The O-Bahn has characteristics which we believe make it better than an ordinary busway system. These relate to the guidance system, the ride comfort, the very high speeds attained, and the feeling of security that, apart from questions of cost, make it difficult to adequately differentiate the qualities of each mode, O-Bahn or light rail.  We believe that any decisions on mode must be based on a close study of the circumstances in which the system is to be constructed and operated.

Following are some comments on the relative advantages and disadvantages of O-Bahn and light rail:

Capital Cost – O-Bahn less expensive, but this might be different if one is considering a new system or replacement of an existing rail system. It will also depend on the topography, soil conditions and other factors.

Operating Cost – O-Bahn less expensive in the Adelaide situation, but this may be different in Cities with much greater traffic densities.  Cities with extensive rail systems may also differ in this regard.

Capacity – it is often considered that light rail has a much greater capacity than busways, yet we consider that about 18,000 per hour could safely be carried on a busway, similar to figures quoted for light rail. South American busways carry more – the Transmilenio in Bogota carries 42,000 per hour! Much depends on station, vehicle and stop design.  Of course, rail vehicles can carry many more passengers per unit, but this advantage can be offset by the frequency advantages (and therefore reduced passenger waiting time) of buses.

Passenger Boarding Time – Rail vehicle generally have much faster passenger boarding rates than buses, dues to the greater number of doors and the absence of a need for passengers to file past the driver. This would seem to be a function of the ticketing system, not the mode. Why is it that sometime we can justify one ticketing system for rail vehicles but cannot justify it for buses?

Passenger Attraction – Rail vehicles, especially modern trams, appear to have a special something about them that buses don’t have. The O-Bahn partly addresses this issue, but of course not on city streets. One factor in favour of rail is route legibility – there is usually a minimum number of rail routes, while buses operate complex route networks.   In Adelaide, trams carry only  4% of the passenger movement, yet from media reports one would think that the trams carried 90% of the passenger movements.

Rail Enthusiasts – most cities have a significant number or rail enthusiasts, who love the complex engineering, sounds, and interesting operating practices and workings of rail systems, most of which aren’t present in bus systems. Why is it that the introduction of new trams several years ago in Adelaide saw 170 tram enthusiasts travel on a new tram under test at 2 am so they could be the first to ride on it? I have never seen the same interest with buses!  

There seem to be many people – especially males – who will catch a rail vehicle but would not catch a bus.   There are probably many people using trains and trams, mad some politicians,  who are “closet” rail enthusiasts.

Priority – Tram systems appear to be able to attract greater efforts in terms of provision of infrastructure that provides priority over other vehicles. Why?

Permanence – it is often argued that rail systems can attract urban development to a greater extent than bus systems, partly due to the permanence of rail infrastructure. Of course the O-Bahn has a very permanent looking infrastructure, but in Adelaide that has so far failed to attract increased densities, apart from possibly influencing the rate of urban growth in its suburban catchment area.

Grade Separation

An O-Bahn really need to be grade separated if it is to function properly at high speed, but it does have the counter-advantage that the buses can operate along normal roads where track has not been constructed.  Trams and trains are ideally grade separated, but can make do with grade crossings.

