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OR} NY years there had been talk about
an & Bahn for Nirnberg. However, it
was only last year, on November 2, that
goreemer was finally reached I})etwecn. the
{ Fvedefal government, the Bavarian regional
sovernment, the city authorities of Niirnberg
;nd Geri 1 Federal Railway. It provides for
 three routes covering 67 km with 35 stations at
‘g cost of PM746m (panel page 628).
The S-i-chn in Nitrnberg will serve the sur-
rounding towns of Fiirth, Erlangen, and
Schwabs Even so, the population in the
grea is only 1-1 million—substantially less
. than that of other conurbations where S-Bahn
gerworks ave been established.
. The S-Bahn concept originated in the 1920s
n Berli~ (page 630), which then had a
opulatic:. of 4 million. Later S-Bahn
etworks in Hamburg, Miinchen, Frankfurt,
Sruttgart  and the Rhine-Ruhr all serve
metropoiiian areas with populations ranging
- from 2-1 to 7+ 7 million. The decision to add
CNimber to the S-Bahn club therefore
.prompts a question. ‘Is Germany now so rich
 that expensive S-Bahn networks can be built in
maller :ties?” The answer is no. The
¢ Nirnberg  S-Bahn is a tailormade network
“suited to © medium-sized conurbation.
It is es: .ntial to stress that finance for major
projects of all kinds in West Germany is
- rapidly ¢ ving up. Secondly, DB only builds
~and operates S-Bahn networks on the in-
structions of the Minister of Transport. It is
the Mir ster’s job to ensure that S-Bahn
operation does not worsen the financial
siwation in comparison with existing subur-
|- ban serv es. To understand why the S-Bahn
| must be tailored to fit in smaller cities, it is
“belpful ¢ - analyse the position of the S-Bahn
f vithin th.c family of urban and suburban rail-
b ways (Table I).
The f <ibility of the S-Bahn and its adapta-
blity to widely varying traffic conditions
Stems from its evolution out of the existing rail
nfastry ture.  The starting point is a

r that suburban railway, usually with loco-hauled
egi- ¢ HNS renning to an irregular timetable on
dinar, tracks, taking their place in the
étioﬂ } f‘f‘?tession.of main line pasenger and freight
; “ns. & ations are generally spaced well apart,
1S, ¢ d the:c is usually only one rerminus in the
. Uy centre.
has :
T, ¢ Minchen sets example
cro- he classic example of evolution from
m. } burb | railway to S-Bahn is Miinchen. A
ato f‘“)” underground link in the city centre
sior “nsforved 14 radial routes into CTOSS-City

% v.th four stations in the city centre,
Hellent coverage of the main business and
S Mppir - areas was provided.
. hus many passengers were spared the
:‘fSOmC and time-consuming change from
:“WEY 0 inner-city transport—be it metro,
" tram or taxi.

. . 108! Rain

apting the S-Bahn concept
to suit a medium conurbation

When a 67 km network of routes
planned for Niirnberg is completed in
1990, the city will become the seventh
German conurbation to enjoy the bene-
fits of S-Bahn services. Thanks to the
flexibility of the original concept, it is
possible to select operating parameters
for a smaller city that fall within the
broad S-Bahn framework and do not
prejudice the type or quality of service
offered. Careful choice of timetable
pattern, use of existing tracks on less-
busy routes, unmanned stations and
automation of ticket sales are all signi-
ficant factors that will help to keep
down operating costs

Dipl-Ing Horst Weigeit
President K
Nurnberg Region
German Federal Railway

Other measures designed to make transport
to and from the city easier and more
comfortable included introduction of EMUs
with high rates of acceleration, and therefore
shorter journey times, and construction of
platforms matching the floor height of the
trains, so making boarding and alighting
quicker and simpler.

The final change—introduction of a regular
timetable—was also the most difficult. The
problem was to discover which lines and
sections of line could accept a regular-interval
timetable with a mix of traffic—in both the
short and long term—and where segregated
S-Bahn tracks would have to be built because
of the density of long distance passenger
services and freight trains. Of the 400 route-
km used by S-Bahn trains in Miinchen in
1972, only 24 km (6 per cent) had segregated
S-Bahn tracks. By the beginning of 1982 the
proportion had risen to 10 per cent, but it is
clear that mixed operation predominates.

Other characteristics of the S-Bahn can be
summarised as follows:

® vchicles resemble U-Bahn cars;
® commercial speed is higher than on a

U-Bahn because of wider station spacing and

faster maximum speed;

® s with a U-Bahn, segregation from street
traffic is total;

® because of the mix of traffic on tracks used
by other trains it is often necessary to com-
promise on the operating pattern and with the
timerable, although these disadvantages are
considerably offset by a shorter construction
period and lower first costs.

It is important to make a distinction between
the S-Bahn and totaily new regional railways
such as Bart in the USA which are completely

independent of existing lines. [n such cases
new infrastructure results in high costs and a
lengthy construction period.

Only the S-Bahn was capable of achieving in
Minchen what amounts to a world record—in
@ mere six years and at a cost of only
DM1000m a 400 km network of lines was

established  with  regular-interval  services

Steeply graded S-Bahn tunnels demand
powerful EMUs such as this Class 420




worked exclusively by modern EMU's. This
achievement improved the gquality of suburban
services to such an extent that all forecasts of
tratfic were beaten. Currently the Miinchen

S-Bahn carries 560 000
rvpical working day.

Traffic on West Germanv's S-Bahn lines
varies from 5000 to 35000 passengersi/day
in each direction. Corresponding hecadwavs
between services range from 5 to 20 min
In peak hours and from 10 to 40 min
off-peak.

In the case of Nirnberg with its basically
low or average traffic level we clearly needed a
low-cost S-Bahn which would nevertheless
offer passengers a regular-interval timetable.
more stations. and high commercial speceds.
This boils down to making the suburban rail
option more  attractive. without incurring
unnecessary <osts. In particular:

passengers on a

[
® it was possible to avoid the cost of building
a city centre wunnel because Niirnberg's main
station 1S not a terminus:
® the interval between services will be
stricthy matched 1o the level of rraffic:
® cvisting tracks will be used wherever
possible;
® carcful dimensioning of civil cngineering
structures will ensure construction ¢osts are
kept low;
® stations will be largely unstaifed;
® [ow-cost rrainsets will be used;
@® (rains will be one-man operated.

Planning criteria

Using Nurnberg as an  example.  the
planning criteria for s tailormade S-Bohn can
be drawn up for other medium conurbations.

A wise choice of site for Nirnberg's main
station was made in the last centurv: it is
immediately adjacent to the mediaeval ity
wall and the central business arca. Of course
the city area coverage would be better if we
had decided to build a runnel underneath the
old ¢y, in which case the
passengers changing from S-Bahn trains to
mner-city. modes  would  be  substanually
reduced.

628

Additional tracks and new ~Latign, i sici
S-Bahn features tvpified by this vie K Cent;,spaff
Frankfurt q ond

al?U"
ope”

One factor influencing the cFoice ! .
existe f *RB: By pgssengels
existence of four U-Bahn swatio: - iy the- Fo b ror

~ " Roth 1ot <

centre -— Haupthahnhof! Lorenzk; irche, v, don). !
S gpecucnile

.ﬂvfr\'ﬂ] 1

ser Turm and Plirrer. The the £
was the need to minimise capita, 2Xpengi..
Given that a relatively large mopqmo;”
S-Bahn passengers would ther ore p,..
change ro and from U-Bahn and i1am ¢
we deem it essential to have a oo
structure. E

‘Dgﬂ‘crmm

Planning the timetable
Mere imitation of lines in other congen !
nons with a 2 min interval i at
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First stage of Nuirnberg
S-Bahn covers 67 km

THREE - S-Bahn lines -will converge on
Niirnberg main station in 1990. Lines to
Lauf (17 km), Alidorf (24 km) and Roth
(16 km) will form the first 67 km stage of
the scheme. The second stage will put
Flirth, Siegelsdorf and Erlangen on the
S-Bahn- map. This will bring the total
length of German  Federal Railway’s
S-Bahn routes in the Niirnberg area to
100 km.

Niirnberg ~differs from other S-Bahn
schemes in West Germany by not needing
a city centre tunnel section as the main
station is not a terminus. In most cases,
S-Bahn tracks will parallel existing lines. In
the central area the S-Bahn will provide
interchange with the U-Bahn at a number
of locations; the U-Bahn will act as a
distribution and feeder network, but it will
also serve suburbs through which the
S-Bahn does not pass.

All the S-Bahn routes are at present
served irregularly by ordinary ‘suburban
trains. The S-Bahn will bring more trains,
regular interval services and better
punctuality because of reserved tracks. For
example, there are 66 weekday suburban
services. on the Niirnberg—Schwabach
route; future S-Bahn services on the same
line will total 106, -with 10 ordinary
suburban trains augmenting the timetable.

The agreement covering the financial
arrangements  for the DM746m scheme
signed at the end of last year (RG January
page 16) specifies frequency of weekday
services on particular routes:

Niirnberg— Schwabach, every 20 min;
Niirnberg — Feucht, every 20 min;
Feucht — Altdorf, every 40 min;
Schwabach ~ Roth, every 20 min;

® %00

- DB is piw
route fron
Feucht;
over this
free for S
alignme:
® Niirnberg-Lauf, every 20 mininpek § - 2o Reich
hours and every 40 min off peak with shghi tion of ¢
variations. Ministe;
Nirnberg—Roth . and Ntirnbrrg—Lauf
S-Bahn trains will be. augm:uted by
ordinary suburban services in the peak. At
weekends and during holiday priods DB
has agreed to provide at least . 40 min
interval service.
There will be 35 S-Bahn stati- s on the
routes covered by the first stage. Of thest
11 will be new, giving an average distance
between stations of 2 km. Platfo: s served:
exclusively by S-Bahn trains will b Siegels:

950 mm high, reducing to 760 r=m where S,

other trains will use the same piu:forms.

Push-pull rolling stock

Experience with push-pull trainsets i
the Rhine ~ Ruhr area has confirmed DB’s
decision’ to abandon use of : ass 420
electric: multiple units for new S-Bab?
schemes; because all axles are nowered:
they are expensive to buil¢ and
maintain. The push-pull concept offers ¢4
cheaper  alternative, and it “as betf
selected for Niirnberg.

New coaches will be built to form the
or five-car sets offering 220 and >80 st
respectively.  In  contrast ~ with the
Rhine—~Ruhr $-Bahn, where new CB¥
111 locomotives have been chose . no 1¢¥
motive .power units will be needed in
Niirnberg. Instead, existing C'ass
electric locos will be modified for pusi-p¥
operation. This decision also minimi
DB’s rolling stock outlay. Y

As it would be relatively difficuui 0 puil
two new tracks alongside the existing i

from Niirnberg to Schwabagh)ﬂl\\
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12 500 passengers/day in each
both lines a 20 min peak
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use of three-car and five-car trainsets.
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Seg,egated ~~acks

Having estavlished  the hkelv vmerable
i & . Co.

n, the next job was te ascertain to what
i tracks would be needed.

segreg:

fast trains running at regular intervals. There
Is no question that separate S Rahn tracks are
needed right from the star

The Nirnberg - Feuchr sectien of the line ro

- DB is propusing to construct a 21 km new
route from Roth to Fischbach on the line to
" Fecht; me - line trains would be diverted
over this line, leaving the existing tracks
. free for S-Bahn trains. Partly because the
alignment - culd run through the Loren-
. zer iReichswald, opposition to" construc-
“tion'of a new line has arisen. The Federal

DB to examine in more detail its pro-
posal to quadruple the existing Roth-—
Schwabach — Nirnberg line and compare
it more closely with the new line
alternative.

DB hopes that by the time the S-Bahn is
in' operation a standard tariff will be in
force for all public transport in the greater

bl
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Minister o: . ransport has therefore asked . Nurnberg area. ™
Enargen NURNBERG

Altdor Pegt

Alrdorf

il zNew line proposed/
/’ b

vav ..

Regensburg is a similar case. Although there
are fewer Intercity trains, Nlrnberd's status
as a major Intercity interchange reguires wide-
spread co-ordination of connecting services.
Freighr traffio to Austriais also verv important
on this line

On  the Nirnberg—Lauf line and  the
Feuchr— Altdort secrion a different picrure
emerges. On the Lauiline withiboth CHions

taken together there are on'v 33 senn-fast
passenger and freight trains. When this s
double-track. the S-Bahn trains will mesh n
quite satisfactorily with existng services. On
the single track Feucht - Altdorf line a single
pair of freight trains will be the onlv other
rraffic.

Station design

In conrrast to S-Bahn stations i Minchen
and Hamburg where the plattorm length is
210 m, platforms in Nirnberg will he only
160 or 90 m long. Everv opporrunity will be
explored to save costs. For example, existing
railwayv-ownad propertv will be used o avoid
land purchase as much as possible. As far as
possible new subwavs will be avoided by using
road underbridges and tunneis o provide
access o pladforms. Simple stracrures that
merelv provide prorection from rain and wind
will be built for less busy stanons. and in
Nirnherg main station no new platicrms will
be necessary

Under normal circumstances there will be
ne starion staff ar S Bahn oNs—as 18
alreadv the case on orher S-Bahn networks,
This means thar single tickets witl be soid only
from automatic machines. Season ricket and
long distance ticket sales will be restricted ro
Nirnberg main starion and u few orher maior

locations

Rolling stock
A characteristic of large conurbations is that
the S-Bahn lines all converge on a single cross
city route. This means rhat headways of 2 mir
or even less mav be required. It 1s often the
case that steep access ramps o the city ceatre
tunnel are needed o avoid widespread disturb-
ance of surface structures. All this means that
the rolling stock has to be powertul und
capable of rapid acceleration. The oalv type ot
train firring these conditions 1s an EMU with
all axles driven such as Class 424
Niirnberg is fortunare in not having

that




Table 1. How the regional metro {S-Bahn). fits into the family of rail transport in medium and large conurbations ™
Regional rail systems Urban rail systems T
Regional Railway Regional rapid transit T
express. suburban S-Bahn Independent Full metro Light Street
trains trains railway rail tramway
o T
Segregation from
street traffic 100% 100% 100% 100% 100% 30 t0 80% 0 to0 40%
Segregation from .
main-line trains 0% 0% 10 to 50% 100% 100% 100% 100%
Operating : '
speed km/h 75 to 90 40 to 50 40 to 60 4010 70 35 25 12 to 20
Central stations 1 1 3106 3to6 5t0 10 71012 10 to 20
Station spacing km 10 to 30 3106 0-7.t04 0-7t06 0-6to02 0:4t01 0-3t00-
Train type Loco hauled Lgco or MU or MU MU MU Tram plus trailer
push-pull push-pull
Timetable type Irregular Irregular Regular intérval Regular interval Regular interval: Regular interval Regular i ervgl
Headway min 30 to 120 10 to 90 2t0 40 310 30 1-8t0 20 11010 1to 10 ;
Proportion in tunnel 0% 0% 0 to 10% 5 to 10% 50.10 90% 20 to 30% 0% i
Construction cost i
million DM/km — - 2-6 1012 20 1030 4G to 50 20 t0 25 — ‘
Construction : ;
time years — - 7 to 20 10 to 30 30 to 40 15.t0 20 -
Operator National railway system Independent Local transport authority

—_—

tvpe of S-Bahn—there is no tunnel section and
no steep gradient. Mainly for this reason we
were able to angle the rolling stock specifica-
tion more towards lower costs. and we decided
to use a tvpe of locomotive that already hauls
suburban passenger services.

Our choice fell on Class 141 matched with
coaches of the tvpe used on Rhine-Ruhr
S-Bahn services. This option is considerably
cheaper than the Class 420 EMU. A further
advantage is that the less-busy routes will be
worked by three-car and the busier routes by
five-car sets. On the other hand there will not

Revival of Berlin S-Bahn
hangs on east-west accord

RANDMOTHER to all the systems in

Germany, the Berlin S-Bahn has

sutfered for many vears from the
effects of the city’s unique political situation.
With 142 km of the S-Bahn network that lies
in West Berlin bovcotted by West Berliners
because 1t is operated and administered by the
German State Railway (DR), sections of the
U-Bahn operated by West Berlin’s own tran-
sport authorities are being built parallel to
S-Bahn tracks.

To end this absurd paradox, the Berlin
Senate has put forward proposals for moder-
1sation of 102 km of the neglected West Berlin
S-Bahn network with a view to eventual
administration from the West. The decision
will involve DR, the West Berlin Transport
Authority (BVG), the political authorities on
both sides of the wall, the Allied powers
responsible for Berlin and the West German
Transport Ministry 1n Bonn.

Although DR wishes to rid it itself of the
West Berlin tranche of the S-Bahn—it closed
all but 45 km of the network in September
1980—there will be a hefty political price to
pay. The exceptionally thorny nature of this

630

be time to change train formauons during the
dav.

One-man operation

Experience in Hamburg, Minchen and
Frankfurt has encouraged efforts to operate
S-Bahn trains with a single member of staff on
board.

In Niirnberg door control will be from the
driver’s cab. The only problem is dispatch of
trains from platforms without jeopardising the
safetv of passengers.

In Hamburg, are

where  headways

b

problem means that the Senate’s wishes are
not likely to be implemented speedily.

What the Senate envisages is creation of a
through north—south S-Bahn route from
Frohnau to Lichtenrade via Wittenau,

particularly short, the answer was to dispat:
the trains from a control cenre whe
operators monitor platforms on T . scree;
they announce the imminent departure ;
trains and transmit the start si¢ ] o v
driver. They also monitor depurtures -
ensure, for example, that a passenger’s coa .
not trapped in a door. The high cc.  of equ’
ment for a similar system in Nirnberg rub
this out. It is only cost-effective for shi
headways.

There is no doubt that short trains of up:
three coaches can easily be dispatc™ed byt
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Introduction of modern S-Baj:a trainsf’i
West Berlin such as this DR protol):
Class 270 is not likely unless
comprehensive agreement on the Berlf‘%
S-Bahn is reached !

Rajlway Gazette International

Lehreer gty
Property.
Other ¢k
are already
depot. T

: S:hénebcrg

"~\'0uld bC a
tfor use b

This wo,
South gy
2“\'3ﬂl‘dgc W
Min aregs
%pping (h

i ‘“ﬁrkischg

Orecasts

erlin S-Ba

100000 g,
are a m@rc

?’e effect
"Sahy g
*nable the
indepey, de

‘2 Raj
August ’ﬂ‘ My Gay,



0

0

0

lus trailer

T erval

5 to dispat:
nie whe
T . screers
leparture ¢
lg 1 to t:
>puaitures ¥

ager’s coat

0 of equip
rnberg ruk:

ve for sher

ains of up:
tctxd by

R trainsi
R prototyp
nless
1 the Berli

creasing use is being made of push-pull
In s such as this Rhine-Ruhr set being
by a Class 111 locomotive

eer. Fut five-car trains we are looking at
possibilities.

No sit “. avenue for cutting costs on the
Janned s-Bahn Ain Nijrnberg~ has been
?gﬂored' Even so, it does not fulfil the Trans-

ather

cort Min or’s requirement that the financial
Lyation of local rail transport in this area be
};zde no *orse. _ o

[t is the - cfore essential to maximise traffic
jnd hence revenue, and [(} ensure that there
are good .rerchanges to feeder buses on the

Lons of the network. Similarly, more

{ guter sectiv ) . ) ‘
¢ rerchange with inner-city modes will be

inte os
ceded 1 the central area of Nirnberg and
o

Jlso in Farth.
! Interchange must be kept as simple as

possible and so standardisation of the fares
strucrure among all operators will be essential.

For these reasons, studies covering the
future fares structure in the whole Niirnberg
area are being carried out in parallel with pre-
parations for civil engineering work. The first

stage, before the start of S-Bahn services. will
be to offer scason ticket holders a single
reasonably priced transfer ticket that permits
use on the U-Bahn and on tram services. We
hope to introduce this before the end ot the

year. _
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Adaptation du RER pour convenir a une ville
Moyenn: Lorsque le réseau de 67 km

projeté pour Nuremberg sera complété en 1990,
a cite deviendra la septieme conurbation
allemand: orofiter des bénéfices apportés par
les services de RER. Grace a la souplesse du
concept original, il est possible de sélectionner
des parar 'res d’exploitation convenant a une
Jille Moyenne qui se situent dans le vaste cadre
4u RER, sans cela pour autant porter préjudice
au caractt -~ ou a la qualité du service. Le choix
circonspect des configurations d'horaires, {"utiti-
sation des voies existantes sur les itinéraires
moins oc: és, les stations sans personnel et
rautomatisation des ventes de billets repré-
sentent tous des facteurs significatifs qui contri-
huent 4 : ntenir les colts d’exploitation au
minimurm

Gesundbrunnen, Wedding, Tiergarten, Zoo,
Charlotter: urg, Schéneberg and Marienfelde.
This would entail about 5 km of new con-
struction, ‘n particular a chord line at
Gesundbru:inen between the S-Bahn tracks of
the Nordbahn and those of the Ring railway,
andasece  chord line between Wedding and
Lehrter stacions, mainly on existing railway
property.

Other ¢i  ges in the southern part of Berlin
are already planned because of a new freight
depot. Thiz necessitates a new link from
Schéneber. .o Priesterweg for freight, and it
would be a relatively simple matter to electrify
itfor use »+ S-Bahn trains.
| This wow.d complete the proposed north-
south route (map, right). Its principal
advantage - 1ld be that it serves nearly all the
Man areas of the city on one line, as well as
“pping the new dormitory area in the
Mirkische .orrel. ,

Bquecasts put traffic on a modernised West
48611(;108-1:;?'"3 operated by BVG at 300 000 to

0 passengers/day. At the moment there
¥eamere 14 000, C

T)
he effect of the border upon the Berlin
ahn clear; the nmew spurs would

en
in;ble the ..estern system to be operated
ependently

D._ -

Die S-Bahn wird an den Bedarf einer
Mittleren Stadt angepaRt. Nachdem im Jahr
1990 in Nurnberg ein geplantes Streckennetz
von 67 km vollendet sein wird, zahlt Nurnberg
als 7. deutsches Ballungsgebiet, welches die
Vorteile eines S-Bahnverkehrs ausnltzt. Dank
der groRen Elastizitat des urspringlichen
Konzepts ist es moglich, Betriebsparameter fur
eine Mittlere Stadt zu wahlen, die im breiten
Rahmen einer S-Bahn liegen und weder Art noch
Qualitat des Betriebs beeintrachtigen. Eine
sorgfaltige  Selektion der Fahrplane, die
Inanspruchnahme von vorhandenen Gleisen fur
die Strecken mit weniger Verkehr, unbemannte
Bahnhéfe und automatischer Fahrkartenverkauf
sind eindrucksvolle Faktoren, welche die
Betriebskosten in der Zukunft neidrig halten
werden

Adaptando los S-Bahn a las peculiaridades
de una ciudad menor. Cuando se termine de
construir, en 1990, la red viaria de 67 km
planeada para Nuremberg, esta ciudad se
convertira en la séptima aglomeracion urbana
alemana que goce del beneficio que representan
ios servicios S-Bahn. Gracias a la flexibilidad del
concepto original, es posible elegir, para una
ciudad menor, pardmetros operacionales com-
prendidos dentro del amplio marco de los
S-Bahn y no determinantes del tipo ni de la
calidad del servicio ofrecido. La cuidadosa
eleccion del modelo de los horarios, la utilizacion
de vias ya existentes en las lineas menos
transitadas, las estaciones que funcionen sin
personal vy la automatizacion de la venta de
billetes son todos ellos factores significativos que
contribuirdn a mantener bajos los costes
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