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LRT Placement in a Medium-Sized City: 
Linz, Austria 

HERBERT BRANDT 

Linz, the third largest city in Austria, has succeeded in revamping 
and then extending its public transportation network to include 
light rail transit (LRT), which carried 31.6 million passengers on 
its 15.32 km in 1990. High running speeds, short peak-hour head
ways, noise-reduction measures, few pedestrian crossings, and a 
fare system that eliminates collecting or checking fares on board 
while allowing passengers to transfer freely from other modes 
have all contributed to LRT's popularity in the region. That LRT 
is helping to hold down traffic congestion and pollution in Linz's 
historic city center has added to its appeal. Two additional ex
tensions are planned: one above ground south of the city to serve 
new housing developments and one underground to link an LRT 
line directly to the city's central rail station. 

In 1960 the city of Linz, Austria, had returned to its com
mercial and economic importance within the north and west
ern region of the nation. Household income was still modest 
but it was regular, and unemployment was below 2 percent. 
Review of social, education, and population statistics and 
records indicated that the city had experienced an urban phe
nomenon-increased private automobile ownership. 

At the time, the city had a public agency for urban transit. 
This agency was using streetcar, trolley bus, and regular diesel 
bus for services. A specialty of Linz is the mountain tram to 
the top of Postlingberg, which is one of the steepest trams in 
the world with a gradient up to 10.5 percent and therefore a 
prime tourist attraction. 

The city had two tram lines (which are still in service on a 
route network in the 2.3 mi2 central business district (CBD) 
in the north-south direction). A low-frequency tram line crossed 
the other two lines in the city center (it was the first street 
crossing with traffic lights in Linz). Each line had a 5-min 
headway per direction in a base day. On the two main lines 
motorcars with one or two trailers were running; on the third 
line, only single cars. 

The municipal owners of the public utility agency were 
informed by their transit management that the streetcar equip
ment-track, power, and rolling stock-would require a near
term commitment to replacement because of age and obso
lescence. Given the world trend of shifting corridor transit 
from rail to road options, the city studied the merits of con
tinued streetcar operations. 

REV AMPING THE SYSTEM 

First it was found that the third tram line, named M, could 
not be developed into a modern light rail transit (LRT). The 
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trams were running on small streets with many curves, and 
the line was only 2.6 km long with a low number of passengers. 
So it was decided to replace the old tram cars with modern 
single buses, and rail operation was abandoned in 1968. 

The second decision in these studies was to keep the trams 
on the two main lines and to keep the existing 900-mm gauge. 
What was found was that the core routes of the city were very 
well patronized; the projected residential density within the 
corridor would ease, but would remain high. During the shift 
in residential demands, the older units would be converted 
or replaced by new structures and commercial or professional 
business units. As found with public transit in Zurich, Switz
erland, the way in which high-frequency trip use could be 
retained was by keeping the high-frequency service. The val
ley configuration of the city and the concentrated early public 
interest in environmental issues also shaped transit decisions. 
The CBD was identified as a key area in which the government 
and the citizens did not want additional particulate and gas 
pollution in the air. 

The infrastructure of the existing streetcar system had been 
rehabilitated after 1945 in a manner that permitted gradual 
phased replacement of components. In effect all the vehicles 
and all the track did not require immediate change because 
of safety conditions and worn condition. Therefore the city 
concluded that streetcar technology could benefit the city. 
Power-hydroelectric and coal-fueled-was available within 
the region, but the region was not self-sufficient in petroleum 
fuel. Therefore strategically it was a benefit to maintain the 
most important portions of the public transit with hardware 
not powered by petroleum. 

The city and its public utility agency designed a program 
for a multiyear replacement and renewal. It started with the 
construction of two turning loops on the main line for the 
new single-ended cars. In 1970-71 the Linz agency purchased 
seven units of six-axle; single-articulated and eight units of 
eight-axle, double-articulated vehicles to replace the 1943 and 
1947 single-truck and double-truck streetcars. In 1973-74 it 
was decided to enlarge the six-axle cars by using midsections, 
making them into eight-axle cars instead of using trailers. 

As mentioned the trams on the two main lines historically 
represented the basic system of transportation in Linz. (Line 
1 went from Kleinmiinchen to Sonnensteinstrasse on 7.4 km 
of double track; Line 3 went from Hauptbahnhof to Berg
bahnhof on 3.3 km of double track.) Within the CBD both 
lines were running for 2.0 km (seven stops) on the same track 
and providing high-frequency services with 2 to 3 min headway 
per direction. These lines in the north-south direction through 
the main shopping area influenced the entire growth pattern 
of the city. 
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But in 1970 new developments and communities on the 
outskirts of Linz began, especially in the north; the university 
was situated there. At this time only bus lines were serving 
the area north of the Danube River. To reach the city center 
all passengers had to change from bus to tram-no solution 
for the future. It was evident that it was not enough to renew 
the trams and keep the lines as they had been for the last 50 
years. The lines had to be adapted to the new housing de
velopments. So the Linz agency started planning the extension 
of the tram Line 1 in the north ; the period of modern LRT 
began. 

Some consulting groups and academic interests started to 
suggest that the city should emphasize rail technology by 
adopting metro-type parameters for the remodeled lines. Some 
consideration was given to the proposal, but it was quickly 
determined that the traffic required to support and justify 
underground placement did not exist and would not within 
the next half century. Second! y, the capital cost for such un
derground methods would require funding that would exceed 
the borrowing capacity of the region. Therefore rather than 
mortgage the whole city for a status solution, municipal en
gineers, officials, and transit management embarked on a 
phased upgrading of the streetcar lines toward the German
demonstrated technology of LRT. There was no projected 
shortage of electricity-new power dams and regional trans
mission grids were being built. 

In the planning period it was found that the extension of 
the new line could serve about 40,000 inhabitants, 80 percent 
of the inhabitants in the northern part of Linz. And about 
two-thirds of these 40,000 would have less than a 400-m walk 
to the stops. Construction of the track started in 1974 and, 
at the end of 1977, the new line to the university opened. The 
extension of the new line is 5.5 km; the median distance 
between the 12 stops is about 476 m. The total length of Line 
1 is now 12.9 km. 

The tramline expansions featured the following: 

•Reserved tracks for 4.5 km ; separated surface sections 
with markings on the street emphasizing the higher priority 
for rail vehicles (1.0 km); 

• Rail track embedded in sods to achieve a noise reduction 
of 5 dB compared with tracks lying in pavement; 

•Rail track fenced in, embellished with a hedge; 
• Minimized number of pedestrian crossings outside of the 

stops because of the high running speeds. (Only one such 
crossing was necessary; all others are at the stops or in con
nection with street crossings, which also were minimized); 

• Appropriate signals and warning lights at crossings (Most 
of these street intersections have full priority for public 
transport); 

• Fare collection as per a Swiss model; passengers buy tick
ets at machines at each stop (No tickets are sold, collected, 
or canceled in the cars, which represents a considerable ad
vantage in operational speed) . 

The result of these features is a commercial speed of 
21 km/hr on the new track. The maximum speed of LRT is 
60 km/hr. 

The success of the new line was shown by 20 percent in
creases in passenger volume in the catchment areas of the 
new line. For the passengers service improved in terms of 
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waiting periods because intervals were reduced from 15 min 
to 4 min for buses and 7 .5 min for trams. Travel time was 
also reduced by the higher speed of the trams and passengers 
did not have to change transit modes . 

Given the high level of usage in Linz, this increase of 20 
percent represents more or less the best possible result from 
feasible investments in the field of public transport. 

Until 1977 the eight-axle cars on Line 1 ran as mentioned 
before. For the extension of Line 1 the Linz agency purchased 
12 eight-axle cars with chopper control. The design , body, 
and dimensions were equal to the first articulated cars, but 
the construction was adapted to extend the cars with a mid
section to get a 10-axle car (which already had been done in 
1979-80). 

In spite of LRT, private vehicle ownership and demand for 
the use of private vehicles were slightly increasing. However, 
the public was convinced that such private vehicles would not 
fit well within the CBD if its historic and amicable condition 
were to be maintained. 

So at the same time as Line 1 to university was opened, a 
700-m pedestrian light rail vehicle (LRV) street opened within 
the CBD. The two stops with the highest frequency in the 
CBD are situated in this pedestrian zone. It is remarkable 
that the platforms of the stops in this zone are about 120 mm 
above the top of the rails. The pedestrian zone has a track 
construction in pavement so that pedestrians prefer walking 
beside the track, which is a good safety measure . As a result , 
there have been no problems between pedestrians and the 
trams. The maximum speed of the trams in the pedestrian/ 
LRV street is 30 km/hr. 

In subsequent years new developments began to the south . 
The success of the Line 1 extension inspired the extension of 
Line 1 south of Linz. This second extension of about 1.5 km 
with four stops opened in 1985, making the total length of 
Line 1 14 km. The 15,000 inhabitants in the new catchment 
area again added 20 percent increases to passenger volume. 
The extension features a big interchange station for the tram 
and connecting bus service with a roof covering the whole 
station, passengers, trams, and buses. 

Finally it was necessary to renew the last of the old two
axle trams. In 1985 the Linz agency purchased 16 new 10-
axle, articulated trams, three of them for the new line. These 
trams, again produced in Austria, rank among the most ad
vanced in Europe. And in Linz in particular, the reduction 
of noise from 88 to 70 dB at a speed of 60 km/hr represents 
an outstanding accomplishment. To provide proper and 
professional maintenance of this new and fairly sophisticated 
equipment, a new workshop opened in 1982 after a construc
tion period of approximately 3 years. 

FINANCING THE SYSTEM 

The capital costs for the main investments mentioned were 
as shown in Table 1. The funds for these investments were 
raised partly by the central government (240 million shillings 
from automobile taxation), partly by the city of Linz (250 
million shillings) and partly by the province of Upper Austria 
(60 million shillings). The largest share , however, came from 
the municipal utility corporation itself, which is providing not 
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TABLE 1 Capital Costs 

Year 

1970-1974 
1977 

1977 
1973-1977 
1977-1980 

1982 
1983 
1985 

1985-1986 

Total 

Cost 

15 8-axle cars 
Extension of Line 1 to university 

15.5 km double track including 
bridges, signals, two power 
stations, overhead, two turning 
loops) 

Pedestrian zone 
New track on Wiener Strasse 
12 8-axle cars including extension 

to 10 axle 
New workshop for trams 
Turning loops for Line 3 
Extension of Line 1 to Auwiesen 

(1.5 km double track) 
16 10-axle cars 

Austrian Shillings 
(millions) 

90 

200 
15 
40 

132 
200 

10 

40 
264 

991 

only public transport services but also electric power and dis
trict heating for the city of Linz. 

This quite remarkable expansion of mass transit was re
ceived by the public very favorably. Between 1975 and 1985 
passenger journeys rose from 47.4 million to 65.8 million, 
equivalent to an increase of 40 percent. This percentage also 
represents the highest improvement rate among all cities in 
Austria. In an opinion poll 80 percent of all those questioned 
about public transport at that time were satisfied or very 
satisfied. These results are particularly significant because 
criticism in this area of community life generally tends to be 
rather at the harsh end of the scale. It could thus be inferred 
that the expansion and increased attractiveness of the system 
were the right approach. 

TABLE 2 Increase in Passengers, 1975-1990 

Passengers (millions per year) 

1975 1980 

No. Percent No. 

Tram 18.5 39.0 27.9 
Bus 16.6 35.0 16.4 
Trolley 11.7 24.7 13.9 
Postlingbergbahn 0.6 1.3 0.6 

47.4 100.0 58.8 
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RIDERSHIP AND COST-EFFECTIVENESS 

The number of passengers using the trams, buses, and trolleys 
grew steadily over the years with only the mountain tram to 
the top of Postingberg recording a decline (Table 2). 

The success of the tram extensions is shown by the growth 
in ridership. 

In 1990 the 68.1 million passengers carried was equivalent 
to 289 trips per person that year. The importance of the tram
way is underlined by the fact that, with a length of only 15.3 
km, equivalent to 12 percent of the total length of the network 
of 132 km, no less than 46 percent of all passengers use the 
tramway. An interval of only 2 min between trams during the 
morning rush hour shows the high rate of use. It is remarkable 
that the two LRT lines are serving a catchment area of about 
120,000 inhabitants. Compared with this, the catchment of 
the total network is about 235,000 inhabitants. 

Nevertheless the number of passengers using buses also 
increased between 1980 and 1990. Although LRT is appro
priate to high-frequency service, buses are used for low
frequency services. Hence a new bus line may serve low
density housing developments that could not be served by 
LRT. Therefore it is necessary to coordinate rail and bus 
services efficiently. In Linz about 40 percent of all passengers 
have to change between bus and LRT. All tickets allow this 
interchange. 

A comparison of the running costs of the different modes 
of public transport in Linz shows the cost-effectiveness of LRT 
(Table 3), which is based mainly on the high capacity of 
the LRVs. 

CURRENT OPERA TIO NS 

Linz, the third largest city in Austria after Vienna and Graz, 
has about 202,000 inhabitants. The route network however 

1985 1990 

Percent No. Percent No. Percent 

47.5 30.5 46.4 31.6 46.4 
27.9 19.1 29.0 19.9 29.2 
23.6 15.7 23.9 16.1 23 .7 

1.0 0.5 0.7 0.5 0.7 

100.0 65.8 100.0 68.1 100.0 

TABLE 3 Running Costs for Transport Modes in Linz 

Ten-axle tram 
(190 seats) 

Single bus 
(70 seats) 

Articulated bus 
(110 seats) 

Running Costs (Austrian shillings) 

Per Kilometer Per Seat-Kilometer 

40. 0.21 

30. 0.43 

35. 0.32 

Running Costs Including Vehicle 
Depreciation (Austrian shillings) 

Per Kilometer Per Seat-Kilometer 

80 . 0.42 

35 . 0.50 

45 . 0.41 
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reaches beyond the city limits and includes parts of four bor
dering communities. The area covered is approximately 100 
km2 with a population of about 235,000. 

With 160,000 jobs within the city limits, approximately 80,000 
commute every day between the city and surrounding com
munities, a comparatively high percentage. The modal split 
for Linz is (for all days and all trips): 17 percent, public 
transport; 51 percent, private cars; 28 percent, pedestrian; 
and 4 percent, bicycle. 

As a point of interest, the degree of motorization in Linz 
is presently around 370 cars per 1,000 inhabitants and is still 
slightly increasing as in other cities. 

As of 1990 the Linz network of public transport consisted 
of the elements shown in Table 4. The rolling stock in 1990 
included the following: 

Vehicle No. Description 

Tram 15 8-axle articulated trams 
28 10-axle articulated trams 

Bus 30 Articulated buses 
55 Single buses 

Trolley-bus 20 Articulated trolley-buses 
4 Single trolley-buses 

P6stlingbergbahn 15 2-axle trams 

The Linz region has had a coordinated fare system since 
1989 that includes the railways and regional buses. Hence the 
number of passengers using the railway and changing from 
railway to LRT is increasing. As a result 39 (instead of 
37 previously) of the 43 trams are used during the morning 
rush hour. 

The expansion of LRT combined with parking restrictions 
has reduced the use of private cars, especially in the city 
center. But on some streets the increasing traffic congestion 
obstructs the bus lines more and more, and the buses have 
great difficulty keeping to the timetables. LRT has fewer 
problems. Nevertheless LRT needs improvement, too. So 
Linz intends to separate all parts of the track from private 
cars and to minimize the waiting time at traffic lights where 
LRT does not have full priority. By the end of 1992, the travel 
time of trams is expected to be reduced, thus allowing the 
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TABLE 4 Linz Network of Public Transport, 1990 

No. of Route Length 
Passengers 

Lines (km) Millions Percent 

Tram 2 15.32 31.6 46.4 
Bus 17 98.38 19.9 29.2 
Trolley-bus 3 14.96 16.1 23.7 
P6stlingbergbahn 1 2.90 0.5 0.7 

Total 23 131.56 68.l 100.0 

system to reduce the number of trams running in the peak 
hour on Line 1 from 30 to 28 without extending the headways. 
These two trams will be used on Line 3 to serve the railway 
stations better. 

FUTURE DEVELOPMENTS 

Because LRT offers high-efficiency, cost-effective public 
transport in Linz, the city is considering two new expansion 
schemes. One is a branch off Line 1 in the south to new 
communities. For this project to succeed, it is vital that the 
houses be near the tram stops. Scattered housing is very dif
ficult to serve with LRT. 

Our vision for improving public transport in Linz is to con
nect Line 1 with the central rail station. At the present Line 
1 runs about 700 m away from the central station, and the 
only connection between LRT and railway is via Line 3. To 
connect Line 1 with the main station, the only way (which 
has been avoided wherever possible) is to build a tunnel 1.6 
km long, with two or three underground stations. The LRT 
cannot cross the railway by surface sections. 

It is evident that the funds for these investments (300 million 
shillings and 900 million shillings, respectively) have to be 
provided by the federal government and the province of 
Upper Austria. The public utility can only cover the 
running costs. 




