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Ales SAREC

Building of the Slovenian
Urban Village along Public
Transport Routes

1. Introduction

The settlement of Slovenia is becoming more and more dis-
persed and inconsistent with the public interest, as well as
the principles of sustainable development. Nor it is in com-
pliance with the directions adopted 25 years ago by the Re-
solution on Major Purposes and Aims for Urban Planning
defining that in the future new urban areas, production and
other facilities should be developed mainly in concentrated
settlements, connected by public transport, while revitalisa-
tion was to be limited primarily to the existing building stock.
There are many reasons for the dispersed development of
residential buildings and other structures in such a small and
valuable territory as Slovenia. The same applies to the wa-
steful consumption of natural resources and aimless functio-
nal organisation of the settlement in our space. Such cases
have been excellently presented and analysed by Mr. V.
Drozg and others: undeveloped real reality market, deficient
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land policies and regulatora mechanisms for directing urba-
nisation and urban management, urban design focuses on
placement of particular buildings, rather than designing wi-
der areas, incompatibility of taxation and financial policies,
etc. One of the most important reasons is the “automobiliza-
tion” of Slovenia and traffic policy, that allows unlimited use
of individual cars.

The main objective of this article is to present recommenda-
tions/guidelines and best practices to manage these trends,
more effectively and consistently, in compliance with the po-
licy instruments of spatial development for settlements and
traffic, on the basis of proven facts about the impact of mo-
torisation, i.e. the effect of the use of cars on the settlement,
and the impact of spatial development in Slovenia on the
use of cars, and all related consequences resulting from the
(un)sustainable development of Slovenia.

2. Automobilisation and the urban village

Since personal cars started to be used as a rather inexpen-
sive and main traffic mode for the purposes of commuting,
“the delivery” of children to schools and kindergartens, shop-
ping, and other uses, it is no longer essential to live in a
town or settlement just to be in the vicinity of a work place,
school or department store etc. A personal car and a relati-
vely well-developed road network allow us to live anywhere
in the countryside providing good conditions to travel quickly
and comfortably, to run errands to the nearest town or seti-
lement. The number of people building houses on a plot in-
herited or purchased at a very low price outside the town
has been increasing. If the documents are not obtained le-
gally, then the construction is completed without a building
permit since the liberal policy of spatial planning and market
economy permit this irregularity. A personal car makes a
dream come true to the majority of Slovenians (approx. 85
%): to live in their own house in the country, far from the
hustle and bustle of a town. On the other hand the decrea-
se, by the same percentage, accounts for the development
of towns and settlements that have been foreseen by the
polycentric development policy of Slovenia as the cenires
and main pillars i.e. the generators of a more co-ordinated
economic and social regional development. As a rule, these
towns and settlements have stagnated in development and
growth. However, in their place, the gravitational rural hinter-
land is being anarchically urbanised. Slovenia is becoming
an “urban village” or a “rural town”.

Some believe this does not cause any harm since the living
conditions are better than in town, and the landscape is not
“ugly when dotted with nice houses”. However, analyses ba-
sed on common, public interest and demand indicates that
the consequences of such a laissez-faire development of
dispersed settlements and towns may be fatal (Drozg). With
a dispersed settlement not only valuable land/space, energy
and time (for commuting), unpolluted environment (due to
traffic pollutants, inadequate facilities of communal infra-
structure and long transmission lines) are lost, but also va-
luable potential for the development of a socially effective
network of urban centres as well as development poles of
individual regions.

The tendency of people to live in their own house in the

countryside, or in the suburb, and not in the town itself (es-
pecially not in blocks of flats or multi-storey buildings) will
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undoubtedly increase in the future. Suburbanisation as well
as “rurbanisation” will continue unplanned and unorganised
if no measures are taken to improve the situation. Owing to
negligence, space will degrade even more, emission of traf-
fic pollutants into the atmosphere will increase, etc., all in
contradiction with the adopted international declarations and
conventions. Our commitment (by the Kjot Protocol) to redu-
ce the emission of gases causing the greenhouse effect by
8 %, from 1986 until 2008, will not be feasible due to the in-
creased car traffic resulting from the expanded dispersal of
settlements. Therefore it is essential and high time that pub-
lic interests and demands (also of our descendants) be pro-
tected. The principles, conditions and incentives for the futu-
re settlement are to be directed to spatially, environmentally,
economically and socially more sustainable structures of
towns and settlements. This is required since we are bound
by several international conventions and declarations that we
adopted as a state and on the levels of local communities
(Rio Agenda 21, Carigrad Agenda Habitat, Vienna Declara-
tion of UN on the Traffic and Environment, Declaration of the
Central European Incentive on the Sustainable Traffic, Kjoto
Protocol, OECD and ECE Directions, etc.)

Good proposals of measures to be taken for more efficient
directing of trends related to the development of settlements
are stated in the already quoted resulis obtained by the re-
search on the dispersed building. In addition to the stated
proposals, it is essential to add the principle, strongly emp-
hasised and adopted in all current international conventions
and declarations of the United Nations and the European
Union: the principle of planning the spatial/urban develop-
ment of towns and settlements, integrated with planned pub-
lic transport — since it represents the most important part of
the overall traffic system in the country considering sustai-
nable development of settlement, reduction of emissions cau-
sed by the traffic, consumption of energy and land use, its
cost-effectiveness and its social aspect. This paradigm dicta-
tes the necessity to plan further development of towns and
settlements with a priority given to accessibility and their in-
terconnection by means of public transport (bus, railroad),
rather than planning towns and other settlements merely on
the basis of accessibility by personal cars, as has been com-
mon practice up to the present. To be more specific, with fi-
nancial, tax and other incentives, the development of new re-
sidential, production and other buildings is to be directed mo-
re or less toward the settlements within a radius of 5-8 minu-
te walking distance from public transport — bus or railway sta-
tion. A large number of the existing dispersed settlements will
remain outside the existing “infrastructure” of public transport.
These settlements should not be allowed to develop new buil-
dings and facilities (except for the needs of local inhabitants).
An exception is to be made for settlements that meet the
conditions and capacities to develop into a locally well-regu-
lated and compact settlements along the new public trans-
port line, in compliance with the adopted (regional) spatial
and transport policy of the municipality (area/region).

3. Public transportation

Inhabitants of settlements serviced by public transportation
will be using it for commuting more and more frequently, pro-
vided the level/standard of public transport services are sub-
stantially improved (frequency of rides, co-ordinated timetab-
le, joint ticket, convenient connections between different
means of public transportation, comfort); the access and
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parking of personal cars at the end of travel destinations li-
mited, especially in centres of towns; tolls introduced for the
use of highways for inner regional, local and suburban rides
by a personal car. All these are in accordance with the po-
licy of sustainable traffic development explicitly accepted by
the Vienna Declaration and SEP Declaration on Transport
and Environment. The open road system that is being intro-
duced within Slovenia with numerous connections between
towns and settlements with highways, have resulted in the
unlimited use of highways in the regional transport system,
which encourages the use personal cars for daily journeys
into work centres and at the same time encourages further
urban spread and dispersed settlement. Additionally, the
harmful pressure of personal motorisation on the overburde-
ned town cenires and settlements has increased, as well as
the competition of between personal cars and public trans-
portation. All this makes an attempt to introduce an effective
public transport system more difficult. The development of
the above in co-ordination with community development is
extremely important for a sustainable environment, econo-
mic and social development we respect. It is also a prerequi-
site for joining the European Union.

The principle of integrated planning of the spatial/urban de-
velopment and public transportation systems has been es-
tablished in some European countries for a long time, not
only in the near vicinity of the suburban or underground rail-
way stations in bigger towns but also around bus stations in
the countryside (Sweden, Netherlands, Great Britain).

Figure 2 gives an example from the English guidelines for
planners/designers of communities and transport. It provides
a concrete solution of how to plan the development of the
dispersed settlements in conjunction with public transport in-
frastructure.

According to these guidelines, besides the priority given to
the rehabilitation and refurbishment of the existing setile-
ments, the development of new residential buildings and
workshops (for “domestic use” — local dwellers), if in com-
pliance with strict criteria, is to be allowed only in those villa-
ges and settlements in the countryside that are already con-
nected (or the connection will be feasible by providing a fre-
quent and comfortable bus line) to the regional centre i.e. the
centre providing services, work posts and social activities.

The development of new residential buildings, production fa-
cilities, shopping cenires, eic., in settlements exceeding a 5-
8 minute walking distance from the bus or railway is not to
be permitted station (as in Slovenia on the basis of the pre-
sent spatial planning conditions). New housing development
should be “deconcentrately concentrated only in smaller
towns or setilements with the intersection of several bus Ii-
nes or better where (at the same place) a bus and railroad
station are interconnected (location B) within a maximum ra-
dius of 1500 metres (where the land is flat and considerably
less in a hilly country) from a public transport station. The
scheme indicates that in principle a new settlement or “ur-
ban” activities will be possible to develop exclusively next to
a new railroad station (location Z).

In Slovenia such a development would be feasible along the
new railway line Murska Sobota- Hodos.

Figure 3 taken from the same English guidelines for develo-
pers/urban designers and transport planners illustrates how



to plan a new settlement on the ouiskirts or in the suburbs
of the existing towns and larger settiements. New housing
development and other urban activities are to be connected
within walking distance of public transport stations that are
linked to the new public transport spine (reserved only for ur-
ban bus and rail service) at the edge of the existing urban
zone. Along public stations “local high sireets” are to be fo-
reseen particularly along the junction of two or more lines of
public transport (locations marked with B). Access by perso-
nal cars is to be provided from the peripheral road (See Fi-
gures 3 and 4). Similar solutions could be feasible in Slove-
nia, e.g. joint planning of the foreseen railway line Lendava-
Murska Sobota and spatial planning of the settlements Bel-
tinci, Odrance, Cresnovci, Hotiza, Kapca, Gabrije.

4. Public transportation, a planning
guideline for Slovenia

In Slovenia the principle/criterion that defines the develop-
ment of settlements and towns to be planned to enable wal-
king distance accessibility to a public transport station for all
the inhabitants (including 50 % of the population unable to
use the car), has still not been recognised, notwithstanding
the fact, that the very same criterion has been acknowled-
ged and recommended in foreign planning, practice and pro-
ject policies for more than 25 years.

In Slovenia the first consistent design of a settlement that
was elaborated on the basis of a principle according to
which a settlement is to be built in the vicinity of the public
transport station, was awarded the first prize in a project as
part of the Yugoslav Invitation to Bid for Programme, Urban
and Architectonic Conceptual Design of the settlement Zu-
sterna Il at Koper in 1978. The building plan was elabora-
ted on the basis of the awarded project and projected indivi-
dual “neighbourhoods” to be connected within a few-minute
walking distance to the nearest bus station located on a spe-
cial, local bus route running through the neighbouring cen-
tres and centres of settlements linking them with the towns
of Koper and Izola.

The second, promising and recent attempt to connect furt-
her development of present towns and other settlements in
to hinterland with public transport was made in a conceptual
study of a regional system for sustainable transport and sett-
lement in the Slovenian coastal area. Spatial development in
this area is a particularly crucial issue and it is imperative
that the present methods related to the management of coa-
stal regions be radically changed since the coast is an ex-
ceptional public place of national importance. The coastal
area of towns Koper, Izola and Piran with approx. 80,000 in-
habitants and 26,000 jobs is classified as one of the most
perspective urban areas of the state from the development
point of view. Taking into account the Port of Koper conside-
red as one of the Slovenia’s key of public transport termi-
nals, its littoral zone and border vicinity, the coastal region is
ranked as a highly attracting area to boost economic growth
and development of public transport. Additionally, Piran to-
gether with PortoroZ represent the biggest Slovenian tourist
asset/potential since the area holds the capacity to accom-
modate the majority of tourist guests in the country itself. In
this respect, the number of accommodations in Koper and
Izola also exceeds the average. Consequently, the density of
traffic has excessively increased and the settlement itself
causes the traffic (mainly car traffic) to be above the avera-
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ge (apart from the entry roads to Ljubljana, the freeway Sr-
min-Koper-lzola is the busiest in Slovenia). However, the
augmented density of car traffic is not only the consequen-
ce of coastal economic development, inhabitants themselves
use their personal cars far more frequently if compared with
their use of other means of public transport (the ratio bet-
ween the rides in personal cars and public transport
amounts to 84:16, which is the worst in Slovenia and clearly
points out at asymmetrically and irrationally developed traffic
system). This generates even bigger difficulties that coastal
region and its towns have to cope with. The exaggerated use
of personal cars is choking more and more the development
potentials of this area and it stands as the main obstacle to
development, since a personal car is becoming the main
reason for the inaccessibility, poorer environmental, living,
working conditions in coastal towns (Piran is dying); while on
the other hand it further encourages the dispersed develop-
ment and socially affects the dispersed settlement in their
rural hinterland which will result in a degradation of the Is-
frian landscape.

The objective of the study was to disclose the long-term
consequences affecting the valuable coastal region of Slo-
venia should the present “strategy “ directing the develop-
ment of settlement and transport continue in the same direc-
tion. Furthermore, the comparison is made with the concre-
te long-term solutions and development strategy in com-
pliance with the European principles supporting the sustai-
nable development of settlement and transport based on the
up-to-date and efficient system of public transport which re-
presents a “spine” of the settlement while a personal car,
coastal and maritime transport, cycling and walking are only
supplementary.

The study reveals that the continuation of present trends
would result in the constant expansion of more important ur-
ban and suburban roads and, above all, the extensive buil-
ding of parking places (at least 7800) in town centres and at
their edges would be required. As already known, these
measures would bring about only a temporary improvement
followed by the problem of inaccessibility, which would again
necessitate new expansion of roads and parking places.
Such direction of development would cause the “americani-
zation” of the coastal region as the towns would degrade in-
to the “image of freeways” , in addition, it would further im-
pose the dispersed settlement with a low building density,
large use of space, expensive communal facilities and would
not be rational in terms of energy consumption. In addition,
social, safety, urban-architectonic and environmental detri-
mental consequences are also not to be neglected.

The alternative strategy presents the introduction of a tech-
nology and public transport system that would assure such
a high standard of transportation as to be competitive to the
personal car (primarily in the area of the central develop-
ment line on the coast). It means a gradual construction of
a light rail system connecting the towns of Koper, Izola, Por-
toroz/Piran and Secovlje that would operate as a light urban
railroad in towns and as a suburban railroad outside towns.
Via comfortable stop-overs located at the stations of (sub)ur-
ban railroad, the central public transportation line on the
coastal area should be connected with all other means of
transport, which would represent an integrated system offe-
ring complete services of all interrelated transportation
means (bus lines connecting the settlements in the hinter-
land, access by personal cars to the “park and ride” loca-
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tions, cyclists, shipping traffic, all closely connected via joint
stations/platforms with (sub)urban railroad lines). This stra-
tegy would require higher building density concentrated
around selectively chosen stations of light (sub)urban rai-
Iroad on the coast and bus stations in the hinterland. On one
hand it would favour the settlement in selected, rural districts
provided with the public transport system, which would faci-
litate the development of some quality space in coastal
towns, while on the other hand it would substantially abate
social, safety and environmental issues. The study indicates
that such a network of public transport and the appropriate
settlement would enable approx. 94 % of all population and
96 % of work places in three municipalities/region on the
coast to reach the area of public transport within five minu-
tes. The majority would start using public transportation pro-
vided the level of public services in this system meets the
demands. Research proves that, in towns and regions provi-
ding the combination of rail and bus system, the inhabitants
use public transportation 4-5 times more frequently than in
towns offering merely bus service. The comparison of mobi-
lity by public transport in 54 West-European towns shows
that mobility in towns with a rail system is 50 % higher than
in towns providing bus service as the only means of public
transport.

5. Conclusion

The presented cases clearly illustrate how spatial planning
and urban designing are to be developed, indispensably in
cooperation with traffic planners and taking into considera-
tion the principles of sustainable development, further deve-
lopment of towns and other settlements integrated with pub-
lic transportation and in conformity with the strategy adop-
ted for the entire traffic system of the country, regions and
individual municipalities.

For the implementation of “joint ” projecis related to the de-
velopment of settlements and public transport, e.g. as de-
signed in a study of public transport and settlement in the
coastal region, it is necessary to find financial means for
the development of public transport. In Slovenia this finan-
cing policy is still not in accordance with the standards of
developed countries that encourage the development of ur-
ban and suburban public transportation systems by finan-
cing and co-financing the development of public transport
infrastructure.

This is mainly due to the fact that local communities and
towns are financially too weak to finance the development of
the infrastructure on their own. The financial back-up offered
by the government ranges from 30 % to 100 % of the total
infrastructure value in different countries. Taking into account
the circumstances in Slovenia, the estimated financial sup-
port provided by the government should cover 70 % of the
total infrastructure value for urban and suburban public
transportation. However, at the moment the government
does not provide any financial assistance and towns and
municipalities are left to their own resources. It is imperative
that a new law be passed to regulate this question in con-
formity with the standards adopted by the European Union
and in accordance with the directions that have been accep-
ted in principle by the Agenda Habitat, and explicitly by Vien-
na Declaration on Environmentally Sustainable Transport as
well as Declaration by Central European Incentive of Sustai-
nable Transport.
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However, the local communities are to cover the partial
amount of costs for the infrastructure, equipment and ve-
hicles. Normally, these costs overextend the amount of re-
gular financial resources, therefore special, earmarked and
temporary funds are provided for the implementation of
such systems. In France and in Vienna companies deduct
from their profits 0,5 — 2 % of gross personal income to the
appropriated funds for the development and streamlining of
the public transport system (in order to enable their emplo-
yees to commute with environmentally- friendly public
transport). In Vancouver — Canada and in Houston, Los An-
geles — USA, a tax on increased profits has been introdu-
ced for shops, restaurant and entertainment premises due
to their location providing better transport accessibility. In
fact, this is a kind of town annuity collection to be created
with the assistance of (sub)urban rail construction. Since
these projects relate primarily to the protection and impro-
vement of the environment (substantial reduction of emis-
sions caused by the greenhouse gases that are primarily
originating from car traffic), a large part of funds for the im-
plementation of these projects could be obtained from the
funds and support programs that European Union alloca-
tes for this purpose. As this means breaking fresh grounds,
it will be necessary to regain our consciousness and put a
lot of effort to meet the appropriate legal, institutional, em-
ployment conditions and to establish the basic elements to
implement the sustainable rather than destructive develop-
ment of the urban village Slovenia.

Ale§ Sarec, MA, architect, Ministry of Environment and Physical
Planning, Office for physical planning,

Figures and explanations:

Figure 1: Population mobility in settlements in Slovenia from
1991 to 1996

The map clearly indicates the stagnation of the population
growth in all bigger towns in Slovenia — encircled white spots
on the map (growth index 97,1-102.0) and the growth of ur-
ban sprawl particularly in the nearest suburban areas
(growth 102.1 and more). In eight regional centres, i.e. Ljub-
ljana, Maribor, Celje, Kranj, Koper, Novo mesto, Nova gorica
and Murska sobota, the index growth in the period from
1991-1996 amounted only to 99,10, while in other Slovenian
towns with less than 5000 inhabitants the index growth is
101,67.

Figure 2: Rural concentration and a “ necklace of settle-
ments”

Public transportation (bus and railroad) is to be the key ele-
ment to solidify rural settlements. New residential buildings
and urban activities should be concenitrated primarily in
smaller towns/settlements around the stations (railway) of
public transportation. These are to be arranged so as to
enable quick and easy changes between trains and buses
(joint platforms, combined tickets and co-ordinated time tab-
le). Car parking (“park and drive” system) and access to
bicycles (bicycle sheds) are to be easy, free of charge, and
located along the railway station itself. Further settlement in
small rural villages on the “brink” of towns connected to the
local and other centres via a regular and enough frequent
public bus line is to be limited; development of new buildings
should be allowed only for the needs of local dwellers. The



expansion of other settlements/dispersed development out-
side the range of public transport lines should not be permit-
ted any more and is to meet very strict criteria.

Figure 3: Examples of corridor principle

Along the new “spine” of public transport (bus or subur-
ban/road rail) at the edge of the existing settlement or su-
burb, the new development is to be intensified around new
stations, local centres, within the corridor of public transport.

Figure 4: The principle of a scheme for a series of residen-
tial neighbourhoods located around the stations of public bus
lines

Figure 5: The layout of a bus route through a residential
neighbourhood and the main “service” pedestrian street

Figure 6: A model scheme of a series of residential neigh-
bourhoods designed on the principle of accessibility prima-
rily to public transportation — the bus

Figure 7: A layout model of public transportation through
centre of a residential area — transversally to the “service”
pedestrian street (Ales Sarec, Master’s degree on Kungliga
Konst Hogskolan, Stockholm, 1968, Johnson’s Fund Award,
Published in Arkitektur 3-1968)

Figure 8: Perspective of a conceptual design of a new town
Bogesund, for 70,000 inhabitants, connected to the under-
ground rail station in the vicinity of Stockholm.

(Design: Ales Sarec, Detailed design of regional space of
Stockholm; Stockholms Regionplanekontoret, Stockholm
1969; Published in Dagens Nyheter Nordost, March 5, 1970)

Figure 9: The conceptual design of the settlement Zusterna
Il in the vicinity of Koper on the route of a public bus trans-
port through the settlement

Figure 10: Building plan of Zusterna lll, I. phase (Source:
Ales and Lucka Sarec, Urban Planning Institute of the Re-
public of Slovenia, October 1979)

The design proposes a special bus line, reserved for public
transport only, running through local centres of residential
neighbourhoods, designed with smaller “Istrian” squa-
res/market places and expansions as “local high street”. Ac-
cess by personal cars, except for urgent cases, has been
proposed only as far as parking platforms, located at the ed-
ge of the settlements, via lower and upper peripheral roads
on the slope of Markovec.

Figure 11: Model of the entire settlement Zusterna Il

In the right corner of the picture the coastal road Koper-Izo-
la can be seen with the proposed coastal arrangements.
From Moleto centre on the coast, the main centre of Zuster-
na lll was foreseen to be developed toward the slope of Mar-
kovec. On the right and left side of the seltlement centre,
between the existing settlements of Zustefna and Semede-
la, the completed, residential neighbourhood units were to
be developed, on the “backs” and between the ravines of the
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slope, through the centres indicating a public bus line run-
ning on the special route towards Koper, past the hospital lo-
cated on the hill, in the direction of Izola. Individual motor
traffic and parking areas were planned at the upper and lo-
wer edge of the settlement. From here onwards, the streets
and squares would be intended only for pedestrians. Unfor-
tunately, the implementation of the building plan was not car-
ried out in conformity with the design. Without knowledge
and consent of the project designers, the building company
illegally erected some units by 2 to 3 floors higher and at a
smaller interval as specified in the detailed design. Moreo-
ver, the contractor chose their own architect (a very bad
one), who did not follow the UN obligatory directions for the
typology and architectural designing of units, and as the
consequence, the internal squares and yards foreseen for
the playgrounds and pedestrians were embedded with con-
crete and turned into parking places for cars. Since the con-
tractors did not build according to the adopted design but
they favoured a rather conventional “slum” building of blocks
of flats, only a small part of the entire settlement has been
built on the lower side of the projected bus line which today
is used for car parking. During the project implementation, a
fresh design of a settlement turned into the opposite of pro-
jected — an example how settlements should not be built.

Figure 12: The design of public transport system and setile-
ment in the coastal region

Light (sub)urban railroad from Piran to Secovlje and from
Valdolira to Bertoki is to connect the most vital areas on the
coast with its route running through the centres of coastal
towns and settlements. From Lucija to Bertoki (with the no-
de running past the railway station in Koper) a double-track
railroad is to be conveyed while from Piran and PortoroZ a
single-track railroad is projected with three bypasses. A sin-
gle-track railroad would suffice from Lucija to Secovlje and
from Berioki to Valdoltra. The (sub)urban railway, between
the railway stations from Koper and Bertoki, is planned to
operate on tracks of Slovenian Railway. Suburban bus lines
running from the settlements in the coastal hinterland are to
be connected with the platforms at the interchange stations
of a suburban railway. Along these stations parking areas for
cars (“park and drive”) and bicycle sheds (within the network
of new cycle tracks) are foreseen to be built. Maritime trans-
port is to provide the additional offer and is to be connected
with (sub)urban railway via interchange stations. Only 1.200
instead of 7.800 parking places are planned to be built in the
areas of town centres.

The development of new residential and other buildings is to
be directed into the areas being within 5-8 minute walking
distance from the bus or railroad stations (on the map they
are schematically designated with circles).

Minibus services are to be provided for those urban areas of
Koper, Izola, Piran and Strunjan Bay left outside walking di-
stance to urban railway. The area of Zusterna and hospital
is to be connected to the (sub)urban railway via slanted ele-
vators.

On the route from PortoroZ to Bertoki approx. 20.000 pas-
sengers are foreseen to travel per day into one direction and
40.000 passengers per day into both directions until 202,
which is an average number of passengers for the techno-
logy of double-track (sub)urban railroad (In Germany traffic
load for such systems range from 20.000 to 100.000 pas-
sengers per day).
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