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Following the appropriation of additional Federal funds for the development of transport in the com-
munities, the Federal Ministry of Transport has commissicned research and study assignments
since 1967 the results of which are intended to contribute to the improvement of their iransport con-
ditions. The annual research programme ist established with the participation of those Federal Mini-
stries which have a special interest in this field of research, of the Lander and local authorities as well
as of experts engaged in scientific and practical work.

The series entitled "Urban Transport Research - Communications on research aimed at improving
transport conditions in cities, towns and other built-up-areas” ("Biue Series”) is intended to present
to the public a summary of the results of the Ministry's Urban Transport Research programmes.

Part | containg the abstracts which the research institutes have annexed to their final reports. The
abstracts are intended to provide information on the field of research under study and on the most
important results of the research work, and to stimulate and encourage practical applications. Con-
versely, the Federal Ministry of Transport is hoping for suggestions and impulses for research from
those who are engaged in practical work. -

Part Il contains a survey of all research and study assignments on urban transport commissioned so
tar by the Federal Ministry of Transport the abstracts of which are published in this series. This sur-
vey is kept up to date.

The abstracts supplied by the research institutes are published unchanged and without comment.
Extended abstracts or the full texts of the results of research projects which are deemed to be of
special or current importance are published as special issues. See cover inside.

The issues of the sefies aré diétributed according to a mailing list of the Federal Ministry of Trans-
port. Additional copies may be ordered from Hoermann-Verlag, POB 1560, D-8670 Hof/Saale.

A limited number of the full reports has been handed over by the research institutes to the Federal
Ministry of Transport. Research reports which are not published are kept available for those who are
directly interested by Section A 24 of the Federal Ministry of Transport, POB 20 01 00, D-5300 Bonn
- 2. The reply to Inquiries is only possible [f the full pi'oject no. (e.g. 28/73 or 70 016/78 — see
”Part B Survey . . ."”) Ist stated. '
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1 Planning methods and planning
1.1 Town, country und regional planning

Project 77025/81

QGuantification of the separating effects of traffic con-
struction measures in urban areas on social relations and
urban structures

Prof. Dr.-Ing. Harder, Hemmingen

Completed April 1985

Problem definition

People have generally become sensitive to ecologically harmiul
sffects of the construction of traffic facilities. This attitude has
tesulted in the demand for methods which can be used for estimat-
ing the separating effects of road spaces, particularly in urban areas.

The construction of traffic facilities may produce positive or negative -
effects on social relations and urban structures if existing separating
effects can be reduced by redirecting traffic (avoidance of “back-
street routes™, etc.) or by structural facilities, or, conversely, if such
segregation effects arise. - S .

It is the aim of this research project to ascertain the above men-
tioned effects, particularly those occurring in road spaces which are
not part of the network of highways and major roads. For this pur-
pose, criteria are to be developed which make it-possible to ascer-
tain and assess the following effects:

— visual separation effects (eye contacts, experiencing space, etc.)

— functional separation effects (accessiblitly, interconnected areas,
etc.)

--- geparation effects on social relations (neighbourhoods, com-
munication structure, etc.)

in addition, the present research assignment is designed to develop
metheds which allow for the extant socio-empirical studies in the
realm of urban sociology as well as for the present status of the
debate on economic evaluation methods.

Comprehensive studies on urban sociology are available which were
the result of representative surveys, chservations, functional and
structural stock-laking and other study methods. To begin with,
these studies will be used for selecting and defining controlling fac-
tors (indicators), which are relevant for evalyation purposes, and will
setve as a basis for developing evaluation approaches.

The envisaged work programme is mainly concentrated on the de-
velopment of a self-contained procedure for quantifying the separat-
ing effects of traffic construction measures in urban areas on sociat
relations and urban structures. Existing approaches to ascertaining
functional separation effects will, in modified form, be integrated into
the procedure. ’

Method

The construction of a traffic facility may entail development benefits -
provided the accessibility of certain destinations is improved. At the
same time, deterioration of the O-D relationships of non-motorised
road users may occur, which result in time losses. The definition of
destinations comprises installations and facilities for the provision of
goods and services of the public and of the private sector, which can
be reached on foot, The time losses which are encountered on the
way to these destinations and which are caused by a traffic facility
are established in the form of separation values. The impairment of
accessibility Is called functional separation effect.

At the same time, heavy traffic volumes may impair, or in exireme
cases even prevent, the social functions of street spaces (play, out-
door recreation, social contacts, communication, etc.). This impair-
ment of the outdoor recreation and social contacts function of road
spaces and the impairment of non-motorised road uses caused by
heavy traffic volumes are called social separation effect. Social
separation effects are simultaneously caused by an insufficient inte-
gration of road spaces into the urban environment owing to inade-
quate design. They are identified via indicators such as the space
provided for play, outdoor recreation and social contacts, equip-
ment, outdoor furniture and greenery, spatial qualities, etc.. .

Impairments of urban skylines, townscapes, striking prospects, etc.,
by traffic facilities are called visual separation effects. No
special procedure for recording and quantifying these visual se-
parating effects was developed in the context of this research
project. However, numerous indicators serving to ascertain the
social separation effect are simultanecusly suitable for ascertaining
visual impairments of townscapes.

In the context of the procedure developed here, assessments and
feelings of the non-motorised users of road spaces constitute a

- necessary complement of the data base obtained from transport and

town planning. A set of survey instruments, based on the results of a
pretest and of a representative survey, was developed for inter-
viewing the road space users.

Figure 1 shows those aspects of the separation effect of iraffic facili-
ties which have been taken into consideration in the course of the
present study. ’
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- An additive process is used to aggregate the individual separation
v,.values in such a way that they form a separation factor. This se-
paration factor, ascertained by means of the method developed
* here, constitutes a measuring unit defining the separating effects of
traffic tacilities. Figure 2 shows the basic structure of this method.

920




1.2 General transport plans

Project 77039/85

Pilot study for the purpose of establishing extrapolation
factors for short-term traffic counts in urban road net-
works

Institut fiir Verkehrswesen, Prof. Dr.-Ing. Briton,
Ruhr-Universitit Bochum

Completed October 1987

Problem definition

Ever since traffic surveys have been carried out, efforts have been
made time and again to ascertain the percentage of peak hour traffic
in the daily traffic volume in a representative manner or, conversely,
to gross up to the daily traffic volume from short-term traffic counts.
Numerous studies have been devoted fo roads which the Federal
Government has the obligation to construct and maintain. These
studies have established regularities in the patterns of daily traffic
flow and subsequently developed extrapolation models. However,
these results cannot be used directly for characterising traffic flow
on urban roads where greatly divergent ttip purpose groups co-
incide. Each of these groups exhibits different patterns of daily traffic
flow. For this reason, the daily flow lines counted may differ widely
depending on the location of the census point in the street network.
In the present study, which covers urban roads, an approach to as-
certaining conversion factors for traffic volumes of different refer-
ence intervals is developed.

This being a pilot study, it ist not intended to present comprehen-
sively corroborated calculation data. The aim of the study is rather te
explore the available data base, to develop and test evaluation pro-
-cedures, and to evaluate a limited set of data as far as possible on a
trial basis. These evaluation results will be used to estimate the relia-
bility with which extrapolation factors for urban reads can basically
be indicated.

Study method

‘in accordance with the objective of the-study, data recarded by per-
manent counters in several cities were to be used. Technically
speaking, measurements can be taken on a permanent basis as part
of vehicle-actuated traffic signal controf. In view of these consider-
ations, numerous cities which have powerful traffic computers were
approached in writing with the request 10 cooperate on the project,
‘whereupon six cities made data available. Thus it was possible lo
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consider altogether 183 patterns of daily traf
sections during the evaluation made for the
study.

Statistical methods were used to analyse the «
ing to the following criteria:

- typification of the various flow lines for roac
work functions

— analysis of the percentage of the maximun
as a function of Average Daily Traffic (ADT)

- possibilities of extrapolation making allow:
ences between the two directions

— monitoring of the weekly and monthly flu
ume

- anaiysis of the typical pattern of traffic flo
indication of extrapolation factors.

Study results

The survey among the cities showed that alr
the technical capability of using permanent ¢
of traffic signal control. However, litle useis r
'On the other hand, the cities are ready to .
capabilities for the benefit of sclentific studies

"cal agencies are very much interested in a

extrapolation factors. Onty the city of Hambur
hensive network of constantly operated perr
important major roads between intersections.

It is even possible to indicate exdrapolation f:
Preliminary data pertaining to radial roads me
Owing to the substantial variance of the data.
indispensable for roads which have other netv
equivocal delimitation of different groups o
tation of flow line and network function of a ros

. made on the basis of a more comprehensive ¢

the main study. However, 1t is reasonable
lutions to result from the use of mulitivariate <
in this case.

The folfowing detailed results are worth menti

— The counting interval which ist particula
polation base is the four-hour intervat fro
corresponding interval durtng the morni
from7a.m.to11a.m.

— The percentage of peak hour trafic in the
is particularly constant on radial roads, an

— The percentage of the actual peak hour |
dependent of the ADT. On urban roads.
erally expected to fall between 4 p.m. an
case of the inbound traffic on radlal roac
between 8 a.m.and 9 a.m.

— Basic differences in the extrapolation fac:
.workdays of the week were not observed.
the four-hour group in the ADT depend or

Practical conclusions

Where urban roads are concerned, the con

" ADT and peak hour traffic volume depend ve




-of trips by rail, P + R facilities, bus feeder lines and marketing. The  __ .o cketing concept,.

Project 77043/85 The Limburg — Niedernhausen section was efectri
ning of the 1986/87 winler timeable. Thus a double
Is electrified throughout ist available between Limb!
{70 km). The Niedernhausen—Frankfurt section i:

Possibilities of improving a regional railway line of the area Sewedf by the F“’f‘é‘kf”” Integrated ;:3"‘5
Deutsche Bundesbahn (DB) with special consideration of  (FVV): line S 2 of the rail rapid transit operates there
providing attractive park and ride facilities, as exempli- Trains run at irregular intervals. During the early ¢

tied by the Limburg — Frankfurt/Wiesbaden DB line hours, mostly through trains operate from Limburg
vice versa, Only a few through trains operate betwe
Wiesbaden. During normal traffic hours, however,
from Limburg to Wiesbaden or operate betwee
SNV Studiengesellschaft Nahverkehr mbH , Niedernhausen only, Wwhereas only a small number
Hamburg serfu-fast through trains serve the Limburg — Frar
rolling stock used are suburban coaches, so-called S
of which operate as push-puli trains.

According to a traffic survey camied out on 14th M

Completed July 1988 * proximately 6.550 passengers per day and direction
between Limburg and Niedernhausen; 61% of tt
4.000 passengers per day, travelled during the morr
in the direction of Frankfurt/Wiesbaden.

Limburg, which is the administrative seat of a n
counted for about 2,900 passengers per day travel|
tion of Frankfurt/Wiesbaden, and was thus preemi
stations used for boarding. The Eschhofen,
Problem definition : Niederselters, Bad Camberg and Idstein stations e
800 boarding passengers per day and direction, w-
Regional passenger transport by rail is generally in a difficult situ-  three stations accounted for 175 to 390 boarding pas
afion today. In many cases, the number of passangers is declining. . . '
Cost increases also worsen the economic efficiency of these lines.  Frankfurt main station and Frankfurt Hochst attre
Owing to a highly uneven distribution of the demand for travel . 17%, respectively, of all alighting passengers and w

throughout the day, the vehicle fleets are filled to capacity for very  Cutstanding among all stations used for alighting. Al
short periods only. passengers used Wiesbaden main station for aligt.

. one in four passengers alight at stations along t
In‘rural areas, feeder transport to the railway stations is of specialim- - Niedernhausen section.
portance because a great many passengers live in towns or villages
which are not endowed with a station. Compared with urban areas,  The catchment areas of the stations extend up to 20
the nétwork of bus lines is wide-meshed and the number of trips of-  flies towards the West, North and East of the railws
fered is small. On the other hand, the availability of carsis very high, ~ even into the Federal Land of Rheinland-Pfalz (Rl
1f the lével of service by rail does not adequately meet the passen-  hate). Catchment areas become smaller with decre
gers’ expectations, there ist the risk that the private car is not only  from Frankfurt and Wiesbaden.
used as a feader for obtaining access to the station, but rather for the )
entire journay. The Limburg——Frankfurt/Wiesbaden railway line is  The majority of all passengers (almost 60%) walked
used as an example to show how, on the outskirts of an agglomer-  Among the other means of feeder transport, the «
ation, an aftractive supply of transport services with special con-  More than 309% of the public transport passengers
sideration of park and ride (P + R) feeder trafiic is able to counteract ~ Supraregional importance. Car drivers accounted

this trend and to attract additional passengers to the raliway. passengers for 4%, and 7% were dropped off at th
_ and ride traffic). Less than 10% used a scheduled

3% came by bicycle.
Study method The overall concept aimed at improving the supp

constitutes the desired fina! stage of an altractive sup
After taking stock of the settlement structure and the supply of trans-  @nd comprises the following components:

. port, traffic surveys were conducted to ascertain detaileddataonthe  __ supply of trips by rail
-demand for short-distance public transport, particudarly P+ R travel, __ level of comfort of rail transport
- and on the attainable potential demand. An overall concept, includ- v — park and ride facilities

ing proposed improvements, was prepared, which coversthe supply’  __ feeder bus lines

expected future demand for travel was forecast. ) .
: - . w0 itis based on the following conditions:

— Improvement in the supply of trips from Limburg t:
vice versa, as well as from Limburg to Wiesbaden :

Study results
— adjustment to the S-Bahn (RRT) between Niede
" At Niedernhausen, after a distance of 38 km, the Limburg — Frank- Frankfurt (40-minute headways during the day),
furt/Wiesbaden railway bifurcates into the Niedernhausen — Frank- able connections from#o Frankfurt are available
furt (32 km) and Niedernhausen — Wiesbaden (20 km) branches. ' throughout trains are running,
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1.3 Individual transport plans

Project 70219/87

The development and provision of transport for large
settlements

Ingenieurgruppe IVV, Aachen

Completed November 1‘987

About 200 — 250 large settlements were built in the Federal Repub-
lic of Germany during the sixties and seventies. They comprise ap-
proximately 500.000 — 600.000 housing units for about 1.5 million
people. A large setttement may be roughly described by the follow-
ing charcteristics:

® >1.000 housing units

@ self-contained with high building density

® mostly flats

@ uniformly planned and buult accordlngty
- @ owned by one or few major sponsoring companies )
@ mostly to be classified as social welfare housing

® isolated Iocatlon and in most cases suburban

The sizes of large settlerients range from 1 000 to more than 20. 000.

housing units.

‘While the large settlements of the sixties and seventies originally
met with general public approval, proncunced criticism has been
‘voiced in the meantime. This criticism has been mainly directed at
the nature, appointment and concentration of the flats, at the hous-
ing environment and the prevailing social problems. However, there
is no overlooking the fact that this critical basic attitude has also
been caused by the urban transport planning concepts, which are
now perceived as unsatisfactory. The question arises whether urban

transport planning is able to make a contribution towards remedying .

the functional deficiencies of large settlements.

‘Special analyses, investigations, calculations and classifications
~were carried out for the purpose of answering this questlon They
' wereconcerned with the following issues: .

-— volume and nature of the demand fortravel, :
— ‘required development capacity, -, :

— target concepts of urban transport planmng,
— shortcomings of development, .

. — concepts for measures to ba taken.
Naturally, the studies were unable to cover the entlre range of possi-
bilities. Rather, they were aimed at producing generalised findings
‘concerning present conditions which are typical of many large settle-
ments. Exemplary practical cases were also examined. .

The results obtained in the course of this study are summarised
below.
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1. The inhabitants of large settlements clearly travel le

parable population groups who live in integrated urb:

neighbourhoods. This is mainly attributable to the leisw

ties of the various age groups. While in the group of you
—- 17 years oid} there are hardly any mobility diffarenc

with equal groups in other areas, it is obviously less attr

group of the 18 to 65 year-olds t¢ pursue additional ou

tivities after having completed their compulsory ac
related to employment and business). This is all the mc
major distances have to be covered in order to reach at!
nations. This is the reason why mobility deficits of ab.
found in this group as against the findings normally en

the trip purpose “‘leisure time and recreation™.

In the age group of the over 65 year-olds conditions a
reversed. In this group, without exception, travel serve:
activities and shopping purposes, with the latter also be
tributable to leisure-time activities. Isolation and ioneli.
settlements presumably are the reasons why the he
settlement are left, in search of communication and di
sequently, the overall mobility of this group is about
than that of comparable groups fiving in urban residenti
hoods.

The disproportionately represented group of the 18
with about 15% "“mobility deficits” on the one hand, 3
represented population group of the over 65 year-olds
surpluses” of around 25% on the other hand, give ris
mobility level which is 10% below the comparative vz
town dwellers.

Moreover, when considering non-motorised mobility (¢
bicycle) the values found in large settlements fall ci

' ~ those applying to integrated urban residential neighbot

again, when comparing inhabitants of large settlemen

_grated urban residential neighbourhoods, we find three
" ent groups which display different patterns of behaviou

Non-motorised mobility is atmost the same for the ag
010 17 years.

However, as far as the 18 to 65 year-olds are concern
of non-motorised mobility are about 30% below those
ing inhabitants of integrated urban residential neighbc
is probably due to lacking attractiveness of the near-

_ hood.

~ In the group of older people (> 65 years}), the mobility c

probably no travel by bicycle) of people living in large
408 higher than that of comparable groups elsewher
that the needs for communication often cannot bs m
way owing to the unattractiveness of travel by pu:
hence higher mobility on foot.

2. ltis quite possible to influence the travel behaviou

. -ing in large settlements; this can be achieved both by :
_mix of fand uses and by measures concerning

infrastructure. Thus it can be assumed that savings
travel of 209 to 30% can be obtained by a favourat
uses in hitherto monostructural lafge seitlements The
accompanied by a simultaneous increase in pedestr

. traffic in the large settléments.

However, there are certaln limitations to the possibility
the travel behaviour of people living in large settlem
ures affecting the transport infrastructure. Only 35%
users are free with regard to their choice of mode of &
dition, overall conditions cannot be shaped in such ¢
nections by public transport can always be provided




2 Technical studies
2.3 Technology of transport

Project 77028/85

The safety effects of measures taken to control road traf-
fic by traffic signals

Dr.-Ing. Heusch, Dipl.-Ing. Boesefeldt, Aachen

Completed July 1987

It was the aim of the research presented here to ascertain and
assess changes in the accident pattern which were consequent on
the setting up of new traffic signal instailations or on a change in sig-
nal control. A survey of the literature already available on these
issues revealed that a good many research resuits, mainly concern-
ing accidents involving pedestrians and accidents involving vehicles

turning left, are extant. Therefore this study focussed on two other

key issues, namely the changes in the accident pattern before and
after the setting up of a signal installation and the effacts of different
_coordination schemes for traffic lights on road safety.

Originally the examination of accidents happening' at junctions .

where traffic lights had been newly installed was intended to cover
junctions within and outside built-up areas. The accident data con-
cerning junctions outside built-up areas were o be gleaned from the
data tapes of the Federal Laender. However, assigning these datato
* the junctions was only possible to such a limited extent that subse-

quent evaluations were restricted to accidents occurring within

built-up areas. In order to find intersections suitable for study, build-
ing construction and civil engineering agencies throughout the Fed-

- -eral Republic of Germany were asked to report junctions which had
. been newly equipped with traffic signals during the past few years
- without-a simultaneous ma]or change in the traffic pattern observed
there. . :

Ultlmately it was possible to cover 50 junctions from 9 towns in this
study. Characteristi¢ data, concerning these juncticns’ construction,
. operation and traffic, and. data from the accident reporting forms
covering one year before and one year after the commissioning of

. : the traffic lights, were collected, processed and entered into a com-

puter. Numerous ‘logic operations were used to integrate the data
.- from the various universes and finally to evaluate them statistically.
“The first item. under study were the effects which the installation of
traffic lights has on safety in genéral, i.e. independently of -certain
function characteristics. For this purpose the accident numbers and

accident rates of accidents entailing consequences of .varying, |

- severity were established. Subsequéntly the quéstion was examined
whether there are relationships between Annual Average Daily Flow
(AADF), certain junction and conirol charactenstics and the acci-

S dantpattern

n the 173 approaches, 305 accidents had happened during the.

- “before™ period and 179 during the “after’” period on workdays be-
tween 6 a.m. and 10 p.m. The provision of traffic signals primarily
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helped to avoid accidents involving vehicles turning in or
The number of accidents involving personal injury was redu
of all; it was down 61% “‘after” as against the level “befo
accidents involving minor material damage only decreasec
Average accident costs per year and junction amounte
151.000 “before” and DM 65.000 “after’” at intersectior
DM 114.000 “‘before™ and DM 47.000 "“after” at Tjunct:
amounts {0 an average annual saving in accident costs tot
22.000 per approach. Accident costs both “before™ and *
up with increasing traffic volumes, but so do simultaneous
ings. Road type and type of land use in the surrounding are
other main factors influsncing deviations from average ac
ures.

These results were compiled in such a manner that a user
estimate the safety effects of traffic signals while making «
for important junction features. Thus he is given a signific
for deciding on a new signal installation.

In Hannover {Hanover), Disse!dorf, KdIn {Cologne)} anc
(Aix-la-Chapelle), 246 approaches at 141 junctions alo
roads were selected for studying the influence of different .
ordination schemes on the accidenis happening there. In

1983 to 1985, a total of 2370 accidents occurred at those

on workdays between 6.00 a.m. and 10.00 p.m.. The numb
dents involving only minor material damage was twice =
Aachen as it was in K&ln and Hannover, while it was sut
lower in Disseldorf. In addtion, the number of accident:
severe material damage in Hannover was almost three timc
ure recorded in the other towns. For these reasons, all er
were carried out both cumulatively and separately for all fc

" All accident factors (accident numbers, rates, costs and ¢

are clearly higher at intersections than at T-junctions. Mor
cident numbers and costs clearly go up with increasin
whereas accident rates and cost rates tend to fall. Of all

junction features recorded, it is only approach lengths, tota
of lanes and number of left-turning lanes which are obvic

-related to the accidents happening at the respective junctit

dition, alt four accident factors are lower at junctions with tr:

ated signal control than at those with fixed time operation.

Only a sub-universe of 1672 accidents was used for exam
influence of signal coordination. This sub-universe compi

‘dents caused by drivers going straight ahead, becau

assumed that they were more strongly affected by sign
nation than accidents involving tumning manosuvres for

ditional factors are relevant, such as the volume of oncomi
the volume of pedestrian traffic and the kind of safeguar:
protecting turning vehicles. A difference was made betwe
called basic ¢oordination cases which denote the kind of in
of the platoon arriving from the nearest upstream junction ¢
line, such as “head of platoon arrives on red”. The lowes

~cost rates were ascertained for the case of the entire vehic:
_arriving on red, which is followed by the case where all vet
-pass without obstruction during the green period. Both situ
.clear-cut. The most unfavourable result was obtained

nation cases where the green period at the respactive jun

"short that both the head and tail of the platoon arrive on red

In _addition, when con'siderin,i; stégge‘rinb times and ac

- gression speeds vpa for the beginning of the green péeriod,
' - emerges ‘that accident costrates are above average for vp,
- 40 and 60 kph, and below average for higher or lower'v

Hence, coordination schemes under whiich the progressio!
the beginning of the-green period is equal to the permiss
mum speed, and is thus often desirable from the traffic en:
point of view, do not at the same time provide maximum s:
available data do not suggest any correlation between acci
phase staggering or the progression speed at the end of

period.




Traffic safety

Accidents are rare events on the roads through small towns and vil-
lages, which are the subject of this study and which carry relatively
small volumes of traffic. Consequently, information concerning the
details of accidents, which can be derived form accident reports,
cannot be fully satisfactory for the purpose of research into causes
of accidents. it does not permit reliable findings to be established
with regard to the link between planning and design elements on the
one hand and traffic safety on the other. Generally, however, clear
andfor prominent road narrowings and carriageways or sections of
carriageway on which compulsory mixed use is perceptibly bound to
occur presumably do not tend to present an increased accident haz-
ard, at least not on roads through built-up areas carrying low vol-
umes of traffic. On the other hand, road sections which are complex
or which are difficult to assess with regard to their cross-sections
and their routeing appear to be prons to accidents resulting from
excessive speed and/or mistaken spatial appraisal.

Observations obtained by means of the traffic conflicl technique
have shown that

# conflicts arising at narrowings are at a controllable levet and that
they are uniikely to escalate into conflicts, let alone accidents,
and

* @ sactions of the road space on which carriageway surfaces are

used jointly by some non-motorised road-space users on a volun-
tary or more or less compulsory basis should not be characterised
as being dangerous, provided that it is possible to lower the haz-
ards by reducing the speed of motor vehicle traffic.

Behavlour of non-motorised road-space users

Voluntary joint use of the carriageway approximately as it would de-
velop on mixed-use areas is chviously more generally practised
when

@ the valume of motor vehicle traffic is small (up to about 250 motor
vehicles/hour),

® there are few commercial vehicles {up to about 20 lorries/hour),

® motorists drive considerately at low speeds (up to about 25 kphy},

# the percentage of non-motorised road space users is high
and '

@ the road space is properly designed so that it can also satisfy use
requirements other than those of traffic.

- The last two criteria are, as a rule, not met on the fringes of towns but

rather in attractive town centres (e.g. market place, shaps).

While narrow sections of road space with compulsory joint use of the
carriageway by pedestrians meet their traffic function, they do not

- also fulfil other requirements, namely those of non-motorised road-

"space users: Separate footpaths and cycle paths to carry longitud-

.. inal traffic therefore become deswable at road narrowmgs with. grnw- -
e rng motorvehucle volumes. :

- Survey among the road-space users

" doint use of carriageway areas, which is dictated by the situation of

the road space, reduces the subjective sense of security on the part
of non-motorised road space users. Most pedestrians would rather

" have a lane assigned specifically to them which should not be jointly

used by motorised traffic.
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Traffic safety is considered to be adversely affected
speeding motor vehicles, absent or unusable footpaths
plexity of road space.

Roads through towns and villages where segregation is a
means of raised kerbs are given better ratings than oth
soft segregation is attempted. Urban standards are often
be good and pregressive and are therefore applied to roa
villages without their necessity or usefulness having been

Traffic patterns at narrow sections of road or carriagev
narrowings

At carriageway narrowings that exist for a short time
caused by vehicles stopping on the carriageway), a tend:
searved to avoid encounters with other vehicles within the
tion even when the available carriageway width would
permit vehicles to pass each other safely.

The willingness to pass other vehicles within narrow roz
and permanent carriageway narrowings is obviously grea
ation effect on the part of drivers who are familiar with 1
than within temporarily narrowed carriageway sections.
this willingness will presumably go up generally as the tre
and the length of the narrcw section/carriageway na:
crease, in order to aveid longer waiting periods (the readi
risks grows). There is also a dependence on the kind of ¢
delimitation and on the visual impression of the change ir

- tion. Elastic carriageway delimitations (e.g. dropped kerl

are conducive to vehicles passing each other, since, if ne
can be run over to make way, without the risk of damage
case of rigid margins {raised kerbs, walls and the like). A .
duction of carriageway width also furthers the inclination .
coming vehicles. In such configurations, the motorist’s
and ability to make the right judgement are clearly overta
other hand, a distinct reduction of carriageway width
cautions, wait-and-see behaviour.

Stopping at fairly short narrow sections and carriageway |
is often avoided by appropriate driving (mostly by decel
sometimes by accelerating).

" Twoe-lane narrow sections where motor-assisted bicycler

cycles are used and where the oncoming lane is not suffic
are not suitable for overtaking bicycles.

In contrast to narrow sections and carriageway narrow
traffic moving in either direction enjoys equal rights, there
where traffic moving in one direction is granted priority.
loads are symmetrical and up to a load ratio of 1:2, this |
duces longer waiting times and longer waiting queues ov
the overall stopping rates remain approximately constant.

" Where the load situation is asymmetrical, priority for -

‘vehicle stream results in mare stopping processes but s.
lng tlmes overatl .

S When tfafflc volumes arg.low or medium, the. i.;se of tre
résults jinv hlgher stoppmg rates and Ionger waltmg times.

.The |nterdependences between the Iength of the Narrov

the traffic volume, the percentage of commercial vehicles

“tial case of meeting an oncoming vehicle, stopping rate

waiting times and lengths of queues are documented by
graphin Annex Il




single-lane sections (up to about 50 metras) do not produce major
impairments of traffic. Wherever possible, no special traffic contro!
measures (signs 208/308 of the StVO) shouid be resorted to. if one
direction of traffic must nevertheless be granted priority, the direc-
tion carrying the smaller traffic volume should be selected for this
purpose.

When the tratfic volumes carried by through roads are small or
medium-sized, traffic signals should only be used at narrow street
sections/carriageway narrowings where it is not possible to see the
entire length clearly.

Part 2: Design recomendations applicable to roads through village-
type and urban-type buili-up areas

Problem deflnition

Many roads through small towns and villages which coincide with
primary routes do not meet the requirement that the street space in
built-up areas should be fully multifunctional. For a leng time, local
concerns such as the building structure or the land use require-
ments of local residents, were only taken into account insufficiently
or not at all when designing through roads. Only in recent years has
a change in the relevant design principles evolved. it is, however, as
yet unclear how far the design recommendations applicable to roads
through villages, which are hardly disputed any longer, can also be
applied to places of a more urban nature, i.e. those located near
fowns and cities or serving a central function in rural areas.

- The mostly generalising assessment of settlement types and build-

- ing structures as being either ‘*village-like” or “urban” does not
- make allowance for rural areas in the vicinity of big cities. Such
places have become increasingly urbanised in terms of their popu-

lation, building structures and urban development concepts. In ad-
dition, the growing traffic volume, caused particularly by an increas-
ing number of journey-to-work commuters, has influenced the
design of the street space for through roads. These through roads
are thus ro longer comparable to those leading through genuine vil-
lagies in rural areas. It is therefore logical and reasonable to show up
the differences in the planning and design of through roads through
village-type and urban-type built-up areas which result from the dif-
ferent requirements of all road users and to develop a differentiated
design repertory for small towns and other built-up areas which does
justice even to places that cannot be completely attributed to either
category.

Comparison of use requirements and the situation in the street
space of through roads in places with a village or urban

"~ character

- The planning and design of the street space of through roads in vil-
lages and towns is determined by topography and building structure,
, @s well. as to a substantial extent by. the regUirements of all relevant

" .. user groups. Owing to the relatively low.leve! of userrequirements in
places which have retained the character of villages, the space’ '
alongsids the strest can normally be:put to mixed use. in this way, ]

- sufficient accommodation can be provided for overlappmg use re-
- quirements made on the same areas. In places which are urban in
" nature, however, an optimum allocation of areas for ail kinds of uses,
which satisfies any demand arising there, is not usually possible.

"The use requirements made by moving motor vehicle traffic ensue

largely from the network function of the through road and the lo-
~ cation of the town or village concerned. The influence of those feat-
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ures which are related to urban planning and desi
the volume of trip s generated or ending there and o

Speeding motor vehicles are observed on most of t
under study. This is particularly true for short route
and similar built-up areas.

In view of the cases of vehicles meating/passing
must be allowed for when dimensioning, and w
desired guality of traffic flow, the required carriz
through routes are 5.50 to 6.50 metres.

The different den.ands which the other user groups
roads in villages and in towns may be summarisec
erally speaking, these findings are true for roads
and other places of a similar character:

—= On the whole, less demand for kerbside parkin.
kind, if any, exists for agricultural vehicles and
than for passenger cars.

— Public transport has a low trip frequency and ¢z
gers.

— The volumes of bicycle and pedestrian traffic a
crossing frequencies low.

— People are found in isolated places only, or
transition between public and private spaces.

— Children play throughout the entire street space

On the other hand, the following must be conside
with roads through towns and other places of an url

— Heavy demand for kerbside parking, particulart:

— Public transport has higher trip frequencies :
passengers, particularly schoaol children.

— The volumes of bicycle and pedestrian traffic =
frequencies are higher.

— ‘People are found throughott the entire spar
street, particularly in central areas and in the vi
cilities.

— Playing children are rarely found, and if so,
alongside the street.

Apart from regional differences in topography and
ture, the differences in the street spaces of road
and towns may be summarised as follows:

In the street spaces of roads through villages and
similar naturg, there are usually

- fairly large distances between buildings and :
individual buildings,

— as a result of this: changirig street space wic
sequence of spatial sections,

— no areas of transition between open route and b
" o.and -

—a great many green areas in pubhc and prive
L contnbute to spatial guidance and enwronment

The street spaces of roade through towns and [}
- urban nature are usually characterised by

— high-density building with structures of a similar
— as aresult of this: linear, uniform course of the

— areas of transition on the approach to more
parts,




3 Economic studies
3.2 Supply (economics and technology)

Project 77036/83

The possibilities of including the cost of accidents in
urban areas in the RAS-W Guidelines with special con-
sideration to quantitative data and relationships

Prof. Dr.-Ing. Harder, Hemmingen

Completed March 1985

In the context of a preceding research assignment bearing the same
title as the present assignment (Project 77 066/79), comprehensive
data concerning the accidents occurring in the city of Hannover

- {Hanover) were acquired. The present research project has been

designed to examine those data with a view to establishing the ex-
tent to which network elements (route sections or intersections) can

. be combined in groups exhibiting the greatest possible homogeneity

in terms of accident patterns. It is necessary that these groups be
easily and unequivocally definable by means of traffic facilities or

~ traffic environment characteristics.

The study is based on altogether more than 44,000 accidents e~ _

corded in the years 1976 to 1978 on 1,033 route sections and 559 in-

“tersections. This covers slightly more than 76% of the accidents

which happend in the city of Hannover during that period; the total
network under examination comprises more than 400 kilometres.

Detailed knowledge of local conditions made it possible to subject

_ the data to thorough plausibility checks. Atypical network elements
were excluded from the universe under study. .

Subsequently the influence of all ascertained characteristics of the -

traffic facilities and the traffic environment on the accident pattern,

specifically on the.accident rate, of the route sections and intersec-

" tions was systematically examined. Characteristics which exert a

. clear and plausible influence on the accident. rate were used for_
K breakmg down lhe universe under study. :

"Followmg several groupmg stages it was possible to'break down the

universe of route sections into ten subgroups and the universe of in-

. tersections into six subgroups which can easily be defined by means .
of traffic facility or traffic environment ‘characteristics. The groups..:

are dofmed by.combinations of the foliowing charaCteristics: .
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— network function (urban motorway, major road [{
travel], residential or local road)

— type of abutting buildings
— number of lanes (for routes only)
— dual carriageway {for routes only)

— number of legs (for intersections only).

As a rule, all these characteristics can either be easily as
were already known in the preliminary planning stage.

As a further working stage, the structure of the accide
and consequences) within the individual groups was «
became apparent that taking accident severity (in terms
cost rate) into account, as opposed to the sole conside
accident rate, results in only minor changes in the safety
individual groups. However, the use of different cost
much more pronounced influence on accident costs anc
ranking of the various route and intersection types wi:
their safety levels. An updating over time, and forecast’
cost rates is urgently necessary whenever it is a matter «
accident consequences which are not unequivacally
“accident involving casualties' or “accident involving
ualties™).

A further breakdown of the route and intersection types
traffic volumes, which was carried out whith the aim of
stifl refatively major spread of accident rates within t
groups, did not produce the desired result. The links be
volume and accident rate, as well as those between tr
and average accident cost, are 100 weak.

The economic cost of an accident is decisively detern
consequences of accidents involving casualties. Theref.
data from several big cities in the Federal Republic of Ge
compared. This comparison revealed, on the one hand,

. ferences in the consequences of accidents reported fr
cities and, on the other hand, in all areas a clear anc

trend over time to accidents entailing less serious cor
These facts underfine the need to check whether the a
model can be applied at different times and to differc
mainly by studies in towns of different sizes (small, n
and big towns).

In the last chapter of the present research assignment.
cost model is developed which is in accordance with th
and which is to be integrated into the Guidelines Co
Construction of Roads, Part **Studies of Economics’’
the purpose of estimating the cost of accidents in buiit-u

For the purpose of a rough estimate of benefits in -
large-scale considerations or in the course of approxim:

-nary studies, a supplementary working stage was =

served to ascertain the accidents occurring on routt
those happening at intersections. The accidents occ

- tersections account for a sueable proportion of all ac

given route. For this reason, the data specified hers ¢

- rough, mdlcatlon Ultlmately, they are only valid for a.
‘lengths and distances between intersections in the city -

The extent to which the - flndmgs can be applied to rout:

‘should - likewise be checked by means of comparab
- . towns of different sizes. .
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3.3 Investments and financing

Projekt 70138/85

Review of public transport’s standards of transport,
operation and technology with the aim of reducing cost

Hamburg-Consult GmbH, Hamburg

Completed November 1987

1. Problem definition and study approach

The well-known peor conditions under which public transport has to
operate will not improve in future. For this reason, local and regional
authorities, as well as transport undertakings, are called upon to
look for potential savings in the public transport sector in order to

reduce the need for subsidies or, at least, not to let them increase .

any further. The idea has been propounded to lower the standards of
public transport service to an economically justifiable level. To
prevent passengers from switching to other modes and the staff
from being placed in a worse position, it is Intended to lower stand-
ards primarily where passengers and operating staff feel least affec-
ted by such a deterioration. :
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In terms of methodology, the study approach proce
areas of work which, successively building upon eesr
tute the course of the study.

1. Differentiation of the main components of the pt
system and description of standards in close coc
the components.

2. Analysis of the cost structure of the oparating bran
transport with the aim of assigning shares in the ¢
vidual components.

3. Analysis of the cost-relevant standards and apprais
savings.

4. Assessment of the savings effects of selected set:
and of their impact on passengers and staff.

5. Adoption of proposals regarding more in-depth stuc
the information base existing in the field of cost-ef
ards.

2. Components of public transport and standards
them

The tried and tested breakdown of the overall pu
systems according to system components is used as ¢
ing stock of the prevailing standards (Fig. 1). The star
to individual components or sub-components are of +
quality and topicality. To some extent, standards have
laws, regulations and direclives, whereas they c
founded on the value concepts of the planner or decisic
cemed. The evatuation of the relevant scurces of tra:
tion and technology standards results in a combined ¢
current standards relating to the system componem
This stock-taking serves as a basis from which develo
and approaches for changing standards with a view :

tions can be set forth.




The standards concerning the '‘level of service'" contain some
potentia. for cost-gffective reductions, both when defining the mini-
mum supply during late and normal operating hours, and when fix-
ing transport capacity during peak hours. When the task of *'provid-
ing public transport as a public service’ is taken into account, it ap-
pears to be unjustified to consider any further reduction in the stan-
dard of minimum service. It is possible, however, 10 replace mini-
mum service by minimum demand-orientated level of
service which can be realised by demand-orientated forms of
supply (such as dial-a-taxi paratransit). Only that part of the supp!y is
accountable which is actually used.

Lowerec, standards for dimensioning the transpart capacity provided
during peak hours hold out the greatest chances for success with a
view to the desired cost savings, owing to their direct Impact on the
peak capacities which must be provided. The possible spectrum of
using existing standing rcom capacities extends from downgrading
the level of service (LS) 10 a very low level, e.g. LS = 45% {which
means that more than every second passenger must stand during
travel), to a complete utilisation of the vehicles' static carrying ca-
pacity and accommodation which would amount to about 6 persons
per sqm standing room.

3.3 “Operation”

More than any other sector of public transport, the scheduling and
operating of operation have been regimented by laws and regu-
lations. For this reason, the scope for decisions by the individual
enterprise is also restricted with regard to cost-effective action.

As far as safety-relevant provisions and laws are concerned, this is
even intentional and necessary. In addition to the more technically
and organisationally orientated taws and regulations, several regu-
lations and agreemnents from the sectors of labour law and collective
bargaining law must be allowed for, with a view to the effect of stand-
ards on the staff, because they incorporate, to some extent, vested

-social rights of the people concerned, which will not be globally

called into question here. An approach to amended standards in this
area is rather seen in a further development of the-definition of the
operating staff's occupational activities who can, with increasing use
of technical aids, assume extended and more responible functions
aimed at improving passenger service.

- As a result of the analysis of the standards generally prevailing in the
“‘operation” sector, cost-effective changes can be derived which
concern the following areas:

— acceleration of vehicle turn-around;
" — more. emphasis on the employees’ and passengers’ own re-
sponsibility within the issue “‘safety system’;

— capacity-orientated fiexible working hours and further develop-
ment of the definition of the operafing staff’s occupational activi-
ties;

— flextble manpower deployment and increasing recourse to the
sarvices of third parties for meeting peak demand. .

. '34 "Stoplstatlon"and“route

e

‘Reduced standards appiymg to the components ‘stop/station” and’

- “route’ are of specialt importance for the. transport underlakings if
they serve to cut expenditure for operating and maintaining facilitios.

‘A potential for reducing standards is mainly seen in limiting the

equipment and installations at the stops and stations to those pans
which are indispensable for smooth operation.
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The general aim is to reduce the depths at which
are constructed, predominantly for the purpose :
costs, but with the attendant possibility of rec
standards. This means that escalators and expen
ties are largely dispensed with and that simplified i
bute to minimising the cubicat content of the stop.

A potential for reducing the standards applying t
port system’s rail tracks arises mainly in the sec
the track proper and to some extent also the track ¢

When the supervisory authorities determine the
inspections, they should increasingly make allowa:
the art which is, in many fields, reflected by the ¢
self-monitoring facilities. In addition, the wear of
ponents has heen substantiaily reduced by improv
materials. Instead of carrying out inspections at fi
possible, for instance, to use exact stock-takin:
documenting of measured data for assessing the
track and the clearance gauge, and thus to res!
work to those areas where the limits of tolerance
reached in the foreseeable future.

3.5 “Vehicles”

A survey of the relevant sources concerning -
“vehicles” component revealed very little potentic
changes in standards, both for rail vehicles ar

~ coaches. Obviously the particularly well-develop.

type recommendations of the VOV (Assoclation ¢
Undertakings) concerning vehicle technology haw
effect on the economic dimensioning of public
The cost-effective change in standards applying 1
demonstrated in an exemplary manner by refer:
“ratio of seats to standing room”, “maintenanc
“vehicle size in line with demand".

Potential savings by means of reduced standards
widths are realised in the new DT4 matropolitan
Hamburg. The vehicle width is 2.60 metres and th:
ment is 2+ 2, although this means that the seat a.
short of the type recommendation issued by the \
dimensioning rules which are customary in Hamt
of a standard 2 + 1 seating arrangement would ha

“increase in vehicle deployment during peak ho

adopted instead means that seated passenger
somewhat cramped conditions during the peak ho.

Owing 10 the developments in vehicle technology ¢
years, the reliability of parts and assemblies has

protettion against corrosion has been improved.
further reducing workshop repair capacities emerg
perspective of the transport undertakings, the co
ments in maintenance strategies over the past fer
themselves felt because, the more effectively pr
ance and ingpection are carried out, the less the

. burdened with repair jobs. The comparlson of th(

for the “‘care"”, "inspecuon and mdintenance’

_ tions, as- recomrnended by a vehicle manufactul

spondlng ‘data in the support and promotion guid:
the Fedaral Minisiry of Transport, reveals a sa
maintenance sector (anspectlon, pre\{entlve ma
which, depending on the distance travelled an
vehicle fleet, amounts to 2 to 5 work stations in th
depot size of 50 to 200 vehicles, which is usual
today. # is in this area that an adjustment to the a

- pears to make sense with a view to the plannin

pots. This is all the more true since, in addition




=
=
wl
COST CENTRE g z
GROUPS =
g z|2 S i
glxiwie = &
Zz | W] a u o e [
BRI BB z|8
3] Z|z12168ia|3ls|5 Zio|E
clolG|E|S12|8|21E|E RM1E2|Z
G121 cla|B|B|ele|8l|213]|5
G| S|5|sia|E|E|E1ElEIE|E(E|E
Sl&|8|5i2|2|2|2i2|8]=2(8]|2|3
SHARE IN [%] OF TOTALCOST |5.2| 8.8 2.1{13.7 7.5/ 5.0| 9.6! 8.2| 6.3[12.4 2.4[13.3 5.7| 100
z ADMINISTRATION 85 13].19 61} 60| 19
wl
Jd E5 -
& 2F ROUTENETWORK 10 100| 8 {96100 |84 48|67 425
= B e
-
2 gﬁ VEHICLE FLEET 10| 14 73| 3 [ 33| 33| 16} 17 |15.1
QS oo
£ wmly
B °7  DISTANCETRAVELLED| 15| 80| 86 92| 4 27 23| 23234
SHARE IN [%] OF TOTALCOST | 4.4|27.4/2.2| 0.3/ 5.8(11.4 1.8117.5 2.7]10.4 3.8| 8.7} 3.5] 100
ADMINISTRATION 30 20{ 10 42} 40102
w
I £
Z ©F ROUTENETWORK 5 100| 10] g0{100| | 70{ 30| 55 215
EEf ——
£ S35 VEHICLEFLEET 10 10| 40 65| 10{ 40| 45| 30| 30 [25.2
(123
S~ DISTANCE TRAVELLED | 10| 85] 60 90| 10 35 20 28| 30 [43.1
SHARE IN[9%] OF TOTALCOST {20(51.120| !6.8 8.7}2.9{ 5.1 0.5{14.5 6.4| 100
ADMINISTRATION 80 35| 5 8| 8|47
£ 5
'©F ROUTENETWORK - 1 55( 3|20 19
S & VEHICLEFLEET 10l 9 {95 39} 10| 53] 40| 53 | 53 [24.1
&0 :
ST DISTANCE TRAVELLED | 10| 90| 5 100 61 39| 40| 39{ 39 [69.3

Table 1: Cost breakdown according to cost centre groups and

- spheres of influence

The savings potential which can be developed by combining cost
percentages on the one hand, and possible changes in standards on
the other, is qualitatively classified into four Ievels related to the total

expendsture of the operation:

..o cost effects, ’

. ‘minor cost effects (savmgs ofuptot %) )

- - medium cost effects (savings of up to 3%, and -
' ma;or tost effects (savmgs of up to 6%)

The c!ass:ﬁcatlpn-shown in Table 2} as a kind of estimate prepared by

experts.
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5 The effects of reduced standards as exemplified by selected
sets of measures

The analysis of the cost structures of the operaling branches
“metropolitan railway'™, “light rail rapid transit/tram” and "'bus", as
well as a preliminary appraisat of the achieveable savings potential
concerning the system components, have shown that reliable data
concerning the effet of reduced standards on costs which are re-
stricted to individual system components can only rarely be ob-
tained. When the appraisal of the savings potential is subdivided ac-
cording to the individual components, it cannot be ruled out that the
full utilisation of this potential, by means of reduced standards con-
cemning individual components, resuits in additiona! expenditure in
the case of other sub-componeants. For this reason, the final econ-
omic assessment of reduced standards can ultimately only be car-
ried out with regard to the specific cost situation of the enterprise
concerned. As explained above, adequate cost accounting methods
are not yet available for such decision-orientated cost accounting
operations.

The cost effects of selected sets of measures invol

standards, however, can also be appraised without ta

count in detail all that is involved in the costs of the enti:

For this purpose, strategies for change are formulate
based on the experience of the enterprises participating

and which, as a rule, comprise sets of measures aime:
form objective. While pursuing maximurm cost effecti
negative repercussions on passengers and staff areto b
far as possible. These are confiiciing objectives inthe c:
all measures becausa it is only in exceptional cases tl
ings without any disadvantages to passengers andfor

achleved. Anything close to a compromise between the

requirements “maximun cost savings' and “minimu
tage™ to passengers can most probably not be formula
erally valid manner and wilt rather vary from place to pl:
enterprise to enterprise. An assessment will certa
achieved by the implementation of measures which is ¢
by monitoring efficioncy. Nevertheless, a qualitative st:
cerning the effects of reduced standards is assigned he
of measures under study. Table 3 shows a compilation «
pertaining to the sets of measures under study.

cost effects in terms of thelr
share in the overali operat-
Ing cost of the various effecton
branches of operation
5 £ @
= < o
[~} - [=2]
&, o = =
bundle of measures £2g ke @ & -
£8 | & 2 g i
- relocation of ticket
sales e ® o : *
— restructuring of _
customer service and ® o e ] 3 2
information ‘ ' Co
— reducing the level of : - | . .
service during peak ® . .
hours
— speeding up vehicles o o | e - +
turn-arounds | : .
COST EFFECT
— increasing the re-
sponsibility of staff . o ® + + © none
and passengers
— flexible working ®  minor (up to 1%)
hours (capacity e | e ® -
orientated flexitime) ' @ medium (up to 3%)
— flexible deployment . major (up to 6%)
of staff, resorting to o L o - .
- third party services
— limited provision of o'l o o -
lifts and escalators EFFECTON
T = T _ PASSENGERS/STAFF
— ‘lowering of mainten- | ~ o : D :
ancestandard . hd ° - = . negative
-— replacing regular service | - - : * + - posifive
by démand-orientated | - - “2) e . ‘ -
‘service — fiexible
operating modes

Y heavily dependent on local situation, therefore difficult to compare
%) nodirect cost saving as against the current situation, but essential for maintaining public transportin rural are:

" Table 3: ‘Survey of the results of the sets of measures under study
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5 Specialized studies
5.1 Electronic data processing (EDP)

Project 70137/85

Cashless money transfer in the public transport sector
with the help of novel means of payment

Hamburg-Consult GmbH, Hamburg

Completed August 1987

The transport enterprises are forced to rationalise and automate. For
this reason, the users of short-distance public transport are increas-
ingly obliged to acquire tickets from vending machines. This entails
problems involving coins which are ali the more serious when higher
amounts have to be paid (e.g. for multi-ride tickets and day tickets).

Handling cash payments aboard the vehicle resuits in long waiting

times at the stops, and thus substantial delays requiring longer -

vehicle turn-arounds. The effort on the part of the driver who has to

~ do the accounting goes up with increasing amounts of cash. Trans-’

porling, counting and accounting for the ceins collected by the vend-
ing machines involve considerable expenditure on the part of the
transport enterprises. With fares increasing with time and the
amountis to be paid going up, the problems are bound to worsen.

Vending machines which accept notes do not constitute a satisfac-
tory selition. Apart from the fact that some passengers take a critical
view of them, the risk of robbery becomes more serious when the
amount of money handled grows. In addition, problems concerning
the balances of the amounts due arise when notes over DM 20 and
even DM 50 are accepted.

These problems can be overcome by using cashless payment meth-
ods by means -of sc-called “value cards” (credit cards and debit
cards}. The development of such means of payment as an alterna-
tive to paying by means of coins and notes has made rapid progress
over the last few years. Debit and credit cards are more easily
handled-than cash and checks. and as a resulf their |rnportance will

" grow. Public transport authorifies cannot afford to ignore this topic

wﬂhout acceptmg alossin attracttveness of publlc tranqurt

Itis the aim of this study to use model cases |nvolvmg different’ sales
" methaeds, branches of operation and spatial structures for examining

the transport, operations and econornic aspects of the potential suc-
cess of using debit and credit cards instead of cash to buy public
transport tickets. This is to make certain that the technological and
organisational foundations for the use of cashless payments in the
public transport sector are laid at an early stage.
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Based on the requirements of public transport users anc
enterprises for the use of cashless payments in the public
seclar, the conditions created by the organisation and sat
res of the transport enterprises, and the card systems cor
available, four models have been developed:

— Model A(POS)

POS (Point of Sale) is a system which makes it possible |
ders of electronically scannable cards to pay “electronica
cash registers (POS terminals) of suppliers of goods anc
without handing over cash, checks or any other means of
For this purpose, the customer must identify himself by e
*Personal Identity Number'' {PiN). Processing is entirely ¢
cards are the medium used at the present time*). M
intended for the cashless sale of higher-priced tickets (e.
tickets) at vending machines or in the sales agencies of the
enterprises.

- Model B “POS / Off-line credit card™

This model comprises a combination of model A with :
credit procedure operating within certain accounting li
characterised by the additional use of the EC cards as .
credit card for rather smafl amounts. For the purpose ¢
ditional function, the card is used as an identity card only.
code, account number and card number are read intothe F
nal, the authorisation is checked and stored together
amount of the transaction. In order to be admitted to this
customer has to grant direct debit authorisation to be trar
terprise and have an appropriate entitlement mark recorc
credit card. Subsequently all transactions are collectec
cumulated per customer on the transport enterprise’s cei
puter, Once a previously fixed credit line or time limit Is ree
cuslomer's bank account is debited. The off-line credit ca
to purchase single, multi-ride and day tickets, while the PC
the model is used for buying higher-priced tickets.

— Model C “POS / Monofunctional wallet”

This model is based an a combination ot the POS method

and a debit function (monofunctional wallet). It involves an .
of a POS-usable EC -card by an additional memory, whic
the holder to buy tickets from a transport enterprise, The «
dates the debit portion at the terminal of a bank or of a tra

terprise. Crediting to the transport enterprise is effected

tely. The debit portion of the card is intended for the acq:
single, muiti-ride and day tickets, the POS part for higher-¢
els.

~ Model D “Debit card"”

The concept of the transport enterprise-related debit ca
basically from the models described above in that there i:

nection with the EC card issued by banks. The cards offer
. this model are issued by the transport enterprise conce:

passenger buys the debit card at any sales outlet and uses

* cash.

A short evaluation of these four mogels comparing their e
customer and transport enterprise, as well as the possibili-

. |mp!ementation produces the following findings:

— The Model A “POS" has the advantage that customi:

holding an EC card can participate in the cashless transa
tem without any further formalities. However, owing to the
high cost per transaction, it is only suitable for sefling higt
tickets. lts implementation is possible at short natice pro
Gesellschaft fir Zahlungssysteme (GZS, Payments Syste

© pany) makes the necessary infrastructure available.




5.3 Miscellansous

Project 77052/86

Optimising the operational planning of winter road main-
tenance in towns and villages

Institut fiir Verkehr, Prof. Dr.-Ing. Durth, TH Darmstadt

Completed July 1987

In the course of conducting the present research project, entitled
“Optimising the operationa! planning of winter road maintenance in
towns and villages™, the winter road maintenance by local authori-
ties, including its constraints and operational planning, was ana-
lysed, and a method for optimising operational planning was devel-
oped. The winter maintenance was analysed by means of a wide-
-ranging survey among municipal street-cleaning services, in which
156 towns and villages participated. The survey covered the route
network, spreading materials, winter maintenance equipment, oper-
ational planning and practical application. On the basis of the survey
results, dstailed indications and recommendations concerning opti-
mised operational planning of municipa! winter road maintenance
were developed and described in the form of recipes.”

The survey results show thai the increasing awareness of ecological
problems has brought about a major change In municipal winter
road maintenance over the past few years. More and more towns are
intraducing a differentiated form of winter maintenance, comprising
the graduated spreading of de-icing substances and abrasive mat-
erials, and a growing percentage of “white streets”, where no
spreading whatsoever is applied. This differentiated winter mainten-
ance, however, is substantially more expensive and makes much
higher desmands on the organisation of practical operations than the
winter maintenance of earlier years did. It is precisely in this area

that developments in recent years have not kept abreast of the -

increasing requirements.

It'is true that the vehicles available io winter maintenance operators
today are of a better quallty (route dependencs, spreading of pre-
\wstted salt, dual-compartment spreaders). In terms of quantity, how-
ever, they are.still what they used to. be 10 years ago. This means

- .. that a moré demanding winter maintenance. must be carried out withi -
. the same number of vehiclas. Thus it is impsrative to make optimum

use of the existing vehicle fieet through apprapriate opérational
planrning. - -

it is precisely in the field of operational planning that a major deficit
can be identified. Owing to closely meshed networks and numerous
constraints. (vehicles, predetermined directions of driving), the prep-
aration of snow-removal and spreading schedules in towns is very

-difficult in its own right, but it becomes even more complicated be- .
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. .routes are in fact implemented..

cause of the differentiation into two superimposed
spreading activity (de-icing substances and abrasive m.

Besides, route planning is still carried out without the s
methods (EDP) or new scientific findings (optimisati

even though such aids are available today. Snow-
spreading schedules are drawn up manually in a very Iz
ner and are changed as little as possible over the yea
avoid additional effort and expenditure. In many town:
ing route lengths are ascertained, but not the distanc
vehicles cover when empty and when going to reload.

are available on real distances covered and the resultir
ticnes, which are often distributed in a highly varied w:
existing operational plans are frequently not the opti:
could be developed for the case in question by using r
ods.

The present research project is designed to close this ;
tional planning for the municipal winter road maintenan
the survey results, which reveal the present divergen
conditions existing in the various towns, a method was «
preparing optimised snow-removal and spreading sc!
the aim of optimisation to implement the best possible
tenance with the means available.

The methed, the working of which is described in the
cipe, and which is broken down into individual steps, is

timisation methods used in business management and

It proceeds from a clear presentation of the winter .
route network in abstract terms by means of edges

{"graphs™). All the standards and constraints necess:
maintenance are systematically recorded-and present
of graphs and/or tables.
If the route network is to be broken down anew accord
levels and/or spreading materials, indications ‘are list¢
proceed and which appraisal criteria to use for such gre

Route planning proper starts with the formation of s.

-the town area, from which individual vehicle precincts :

in accordance with the details of the existing vehicle fic
this first step, a subsequent essential measure is the :
vehicles to the individual precincts, which should b
possible. It has a substantial influence on the quality .
plans {(minimising the distances travelled for reloading)
Within the precincts, optimised operating routes shou'
tablised for"the individual vehicles. They should mee
straints and contain as little dead mileage as possib
graph theory methods are used for finding minimum de:

The precise ascertainmant and supervision not only of -
covered when spreading, but also of the necessary se.
and from the vehicle’s precinct), of dead mileage
precinct} and of reloading trips are essentiat for optir

“tional planning. Correspondingly, it is necessary 1o ¢

cisely the vehicle route in the operation schedule, so ti
In ‘addition to-the drawing up of standard operating -
description-is given of how and when special plans ¢

- lished for exiraordinary cases, such-as snow-removal
. weather conditions, restricted operations or-a reduce

vehicles,

Optimising winter maintenance, however, does not -
route optimisation; over and above this, it may result i
ation of the entire winter maintenance organisation.
course of the optimisation process, itis possible to an:
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A. Classification of research and study assignments

1. Planning methods and planning
1.1 Town, country and regional planning
1.2 Generat transport plans
1.3 Individual transport plans
1.4 Legal questions
1.5 Miscellaneous

2. Technical studies
2.1 Civil engineering
2.2 Vehicle technology
2.3 Technology of transport
2.4 Operating technology
2.5 Construction and operating expenditure
2.6 Urban planning and construction

2.7 Miscellaneous

3. Economic studies
3.1 Demand
3.2 Supply (economics and technology)
3.3 Investments and financing
3.4 Miscellaneous .

4. Sociological, medical and other studies
4.1 Sociology, psychology
4.2 Medicine and related fields - -
4.3 Miscellaneous - '

5. Specialized studiés .
5.1 Electronic d_atét_ processing (EDP)
5.2 New transport systems
.53 Misceli_aneous . |




Abst:

Project Commissionedto pubki
inlss
77 025/61 Quantification of the separating effects of traffic construction Prof. Dr.-Ing. Harder, Hemmirgen
measures in urban areas on social relations and urban structures
77110/82 Capital investment in transport for a recreation-oriented environ- Institut fOr Verkehrsplanung,
ment -~ An empirical stock-taking of traffic control and traffic und Verkehrswegebau
restraint measures in communities for recreational use TU Berlin,
Prof. Dr. Heinze
70111483 Allowing for the needs of public transport when planning and Institut fiir Stadtbauwesen,
redesigning traffic-restraint zones - The treatment of sched- BWTH Aachen,
ulded buses in the planning process Prof. Dr.-Ing. Micke
70124/83 Traffic Restraint Precinets in small towns and rural communities Prof. Dr. Heinze, Bertin Spe«

— Documentation and discussion of practical experience
concerning the use of signs 325/326 of the German Highway
Code (StVO)

1.2 General transport plans

1/67

16/67

10/68

11/68

12/68

18/68

19/69

3/70

4/70 .

§/70

-6/70

7/70

- 8/70 -

16770
171

2/
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Which principtes should be heeded in the general transport
plans of towns, cities, regions, LAnder (states), and the Fed-
eral Republic in order to maintain and develop a uniform and
co-ordinated transport system?

investigations of the possibility. of replacing traffic volume
surveys by traffic density surveys for urban and regional traffic
planning {extension c¢f. project 18/69)

Theoretical studies on the planning of transport networks
with special consideration of public short-distance passen-
ger transport

The desirable connexion of urban road networks with motor-
ways

Parking space requirements for passenger cars within office
buildings for service enterprises

- Investigations of the possibility of replacing traffic volume

surveys by traffic density surveys for urban and regional traffnc
planning (extension of project 16/67)

Methodological foundations of accounting for the cost of
congestions in urban traffic

Development of standard transport plans including their ele-
ments, and proposed sofutions for traffic and transport ana-
lyses and forecasts for different town size classes

Developing and programming a technique for the search of
alternative routes in public and private short—dlstance trans-
port {(extension cf. projects 2/71 and 20/75)

Investigation of the distribution in space and time of recrea_—

tional traffic during weekends in the fringe areas of urban
" agglomerations; determination of relevant parameters ’

Investigation of the financial effects on the budgets of the
territoriat authorities involved and on the commercial result
of Deutsche Bundesbahn (DB, German Federal Railways)
which are the result of DB's participation in operating and
fare communities as illustrated by the example of Minchener

Verkehrs- und Tarifverbund (operating and fare co-ordination
- scheme for transport in the greater Miinchen region) . :

Investigation of the deterriination of travel t[me savmgs and

-their economic eval uation -

Déetermination of optimum criteria for the purpose of defim-_
itating regions from the point of view ‘of travvid and transport .- -

" -Operational, legal, and economic - prereqwsates “for the
“creation of traffic pool systems

Suitable survey methods for co-ordinating parklng space and
road space for moving traffic

Developing and programming an integrated traffic model for
urban areas and conurbations (with special reference to
assignment techniques) (extension of prolect 40/70 cf. also
20/75)

- Prof. Dr. Voigt, Bonn

Prof. Dr. [eutzbach, Karlsruhe
Prof. Dr. Grabe, Hannover

Prof. Or. Mecke, Braunschwelg

Pref. Sill, Hamburg

Prof. Dr. Leutzbach, Karlsruhe

Prof. Dr. Mécke, Aachen, '
Prof. Dr. Voigt, Bonn

Ing.-Biiro Dr. Riemer, Dusseldorf

Dornier System GmbH,
Friedrichshafen

:'Prof. Baron, Dortmund

Deutsche Revisions- und
Treuhand AG Minchen

_ Prqf..Dr.-C')ettilg. Mﬁpc:-h'ep

Prof. D!'."'B;tzkc;, Dérn'ist-adt-{

" Ditektor Dr. Gutknecht, Aachen
_Prof. Dr. Leutzbach, Karisruhe :

“-Dornier System GmbH,
“Friedrichshafen




Abstr

22/68

23/68 ..

124

tem demonstration project and ascertainment of status quo for
the purpose of carrying out a “beforefafter”” comparison and ob-
taining proposals for improving the demonstration project —
“before™ study —

-1.3.lndivi"duai‘tran‘spofrt'p_!an's'l~ ST :
14/67 .

State .and improvement of tranéport'qoﬁiditipns-in thé ‘area
surrounding Minchen as exemplified by the Minchen-Wolf-
ratshausen-Beuerberg traffic link -

" Investigation of the lay-out of above-ground transfer facilities

and interchange points to private transport (follow-up project
cf. 39/70)

investigation of the connection of underground with above-

" ground transport systems and with private transport (follow-

up project cf. 40/70)

Project Commissioned to publi
inlss
5/76 Transport conditions of disadvantaged groups of the popula- institut fir Zukunftsforschung,
tion as a guide for purposive town and transport planning Berlin
6/76 Space-time relationships of Sunday traffic volumes in urban Dr. Heusch,
and near-urban areas Dipl.-ing. Boesefeldt, Aachen
21/76 Possibilities of using the STREAK/UTPS program packages DATUM, Bonn-Bad Godesberg
for the purposes of integrated traffic route planning
5/77 Study of measures designed for separating read-bound short- Dr. Heusch, Dipl.-Ing. Boesefeldt,
distance public transport and private transport in terms of Aachen
space and time
6/77 Paossibilities of developing urban pedestrian precincts paying Prof. Dr. Fiedler, Wuppertal
special consideration to a passenger-oriented inclusion of
scheduled public transport
19/77 Possibilities of handling and transporting luggage when the Studiengesellschaft
passenger transport of DB is shifted from rail to road Nahverkehr mbH {(SNV}, Hamburg
22/77 Price elasticities in the demand for short-distance public Sociatdata GmbH, Miinchen
transport ’
70 025/79 Preparation of the Bus Transport System demonstration project Hamburg-Censult GmbH, Ex
Hamburg At
Sper
70 054/80 Consideration of environmental aspects when planning urban Prof. Dr. Ruske,
traffic networks Braunschweig
70 058/81 The development of bicycle traffic and the probable amount Intraplan Consult GmbH,
of capital expenditure needed Miinchen
70 060/80 Development of a concept for a future light rail rapid transit Rhein-Consuit GmbH,
system Disseldorf
70 065/80 Inclusion of environmental aspects in the methodology of ingenieurgruppe iVV, Aachen Specia
transportation planning Institut fiir Stadtbauwesen,
TU Braunschweig
70 085/81 Influencing modal choice in favour of public transport, bicycle Studiengesellschatt .
traffic and pedestrian traffic in urban transport, in big towns at Nahverkehr mbH (SNV), Hamburg
. the centre of large sparsely populated areas
77 015/80 A study concerning the cross section design of oneway streets Dr.-Ing. K.H. Trapp, Aachen
in built-up areas .
77 022/81 The planning and design of streets in towns Institut Wohnen und Umweit,
. : Karlsruhe
77037184 Network simulation for homing systems in urban part areas Prof. Dr. Hoffmann, Berlin
77 039/85 -Pilot study for the purpose of establishing extrapolation factors . Institut fir Verkehrswesen,
for short-term traffic counts in urban road networks Prof. Br.-ing. Brilon,
Ruhr-Universitat Bochum
- 77043/85 Possibilities of improving a regional railway line of Deutsche Studiengeselischaft
Bundesbahn (DB} with special consideration of providing attrac- Nahverkehr mbH (SNV), Hamburg
tive park and ride facilities, as exemplified by the Limburg— .
. Frankfurt/Wiesbaden DB line i
70 155/85 Determination of foreseeable effects of the Bus Transport Sys- - - Studiengesellschaft

Nahverkehr mbH (SNV), Hamburg

. lfo, Manchen

Prof. Dr. Kracke, Hannover .

- STUVAeV. Koln




el

Abstract

Project Commissioned to publishe
in Issue
16/68 Determination of load on tunnel structures attributable to Prof. Dr. Kordina, Braunschweig 19
traffic loads, and determinatfon of stress on the tunnel floor
owing to the operational load
17/68 Examination of the guiding performance on the tracks when Prof. Dr. Kurek, Osnabriick 2
wheel sets of varying dimensions and contours are operated
jointly on tracks with identical gauges
8/69 Investigation of the effects of sprayed-on concrete as tunnel Prof. Dr. Breth, Darmstadt &
lining as compared with the shield method of construction
with thin covers of loose rock
14/69 Suitability of direct fastening of rails of underground railways Prof, Dr. Eisenmann, Miinchen 4
and/or tramways
15/69 investigation of the guiding properties of small wheels, in Prof. Dr. Kurek, Osnabrick 14
particular laterally elastic wheels, in single and double cross-
ing frogs of tramways and urban railways
9/70 Slip resistance of bituminous multilayered waterproofing STUVA eV, KéIn 10
1. Examination of the long-term behaviour of bituminous
multilayered waterproofing In case of coplanar loads
2. Examination of the behaviour of bituminous multtilayered
waterproofing being secured against tangential stresses
by disc-shaped anchors
10/70 The sealing of reinforced concrete tunnel liners in single-shell Materiaiprifungsanstalt, Stuttgart 13
methods of construction
11/70 Investigation of the causes of periodical transverse wear Prof. Dr. N&then, Aachen H
manifestations on the tracks of short-distance transport and
the consequences thereof for the construction of vehicles
12/70 Investigation of the determinants of tunnel height in the STUVA eV, Kéin 13
construction of metropolitan railways
8/71 Deformation behaviour of low-cover tunnels in urban areas Prof. Dr. Miiller, Karlsruhe 10
and the generation of zones of loosening in their neighbour-
hood with due regard to heavy foundation loads
97 Static investigations of tunnel structures used for traffic pur- Prof. Dr. Duddeck, Braunschwelg 8
poses
10/71 Implementation of tests for measuring earth pressure on tied- Prof. Dr. Breth, Darmstadt 10
' back soldier pile walls ‘ )
11/71 investigation of the dependence of current on earth resistan- Forschungsgemeinschaft fiir 15
’ ces with special reference to conditions in conurbations Hochspannungs- und Hochstrom-
" technik e. V., Mannheim
12/71 Locating and correcting sealing defects on biankets of under- STUVAe.V., Kdln 18
ground railway structures — parts | and H (extension cf. pro- :
ject9/74)
13/71 Investigation of the appropriate design of underground rail- Miiller-BBM GmbH, Miinchen 10
way stations with regard to acoustics o ’
8/72  Comparative measurements of structure-borne sound on . Mdiller-BBM GmbH, Miinchen
K various novel, ballast-free types of permanent way . .
10/72 The creep behaviour of grouted anchors Prof. Dr. Jelinek, Miinchen 2€
11/72 Economical 'dimensioning of high retaining walls in urban Prof. Dr. Smoltczyk, Stuttgart 15
: traffic construction i '
4/73 see 1.2 General transport plans
S 173 -Investigation on the structuregauge and vehlcle gauge of double Dipl.-ing. Braitsch;, -3
) . rait public tran5|t -Bergisch Gladbach
11/73 Studies on- the dlmensmhmg of the clearance and of the - , - Dipt.-Ing. Braitsch, Bensberg )
N vehicles of double-rail systems used for short-dlstance pubhc e el :
ST transport . L e .o B
12/73 Study an methods of monitorlng the Ioadlng of bundlng struc~ * STUVAe.V., Kdlr B £
- - tures particularly of tunneis . ;
13/73 Ventilation and air-exhaust systems for short-distance trans- - Deutsche Eisenbahn-Consulting, 1w
: porttunnels Frankfurt/M. .
14/73 Investigation . of the behaviour of waterproofing systems STUVA e V., KdIn 1€
around flexible joints in underground railway structures
15/73 ~Technical investigations of acoustlcs on elevated railways 1:
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of dlfferent design

Maller-BBM-GmbH, Mi‘mchen




i

Abstract

Project Commissionedto publishe
inlssue
70 080/81 Investigation with regard to the safe guiding of vehicles of Prof. Dr.-ing. Kurek, Osnabriick 35
surban railways on their tracks
70100/81 Experimental and mathematical investigation of frontal impacts Prof. Dr.-Ing. Bugarcic, 37
which occur when rail rapid transit vehicles are shunted, and Berlin
drafting of new dimensioning and construction criteria for the
car bodies of such vehicles
70 118/83 Study on reducing the spacing of the wheelsets on the bogies of Prof. Dr. Bugarcic, Berlin 42
light rail rapid transit vehicles
2.3 Technology of transport
3/67 Measures and effects of traffic diversions during the construc- STUVA eV, Kéin 1
tion of transport facilities below ground tevel regarding
various methods of construction
14/68 Measures of construction and traffic engineering for the BAST, Kdin 3
reduction of traffic noise on highways
21/68 Studies into the advantages of applying the Aachen measur- Studiengesellschaft "Leichtbau 4
ing techniques as compared to the other known methods for - der Verkehrsfahrzeuge”,
ascertaining the disturbing infiuence of traffic, and as a con- Frankfurt/M.
tribution to establishing guidelines for improving traffic
conditions in cities, towns, and othér built-up areas
17/70 Investigations of the practical effects of alternating direction Prof. Dr. Wehner, Berlin 11
lanes on the safety and capacity of urban streets :
19/70 Optimum travelling speeds on jointly operated routes {follow- Prof. Dr. Kracke, Hannover 13
up project ¢f. 14/72)
14/71 Investigations of traffic-actuated signal control. Part C: con- Di. Heusch, Dipl.-Ing. Boesefeldt, 8
trol modets for partial networks Aachen
16/71 Effects of high-rise office buildings in town centres on traffic Prof. Dr. Schiums, Stuttgart 8
8/72 Optimization of tramway and bus operation by way of time Dr. v. Stein, Diisseldorf 14
and traffic dependent signal control :
13/72 Preliminary study for the determination of the accident proba-  Forschungsgemeinschaft 10
Co bility arising in various conditions of pedestrian’ crossing "Der Mensch im Verkehr”, Kdln
movements on urban streets _ : : ’
14/72 Determination of blocking times and capacity of track junc- Prof. Dr. Kracke, Hannover 13
tions for locaf lines by means of digital computers (foliow-up
project for 19/70) : : :
23/72 Reducing traffic peaks by co-ordinating traffic generator times Prof. Habekost, Braunschweig 21
17/73 Study of the possibilities for an objective assessment of the "Prof, Dr. Grabe, Hannover 21
‘quality of private transport in towns with special considera- e :
tion of journey speed, standard deviation of acceleration and
. street characteristics - ‘ )
13/74, ‘The effect of trains of certain suburban railway lines entering Prof. Dr. Pietick, Braunschweig 21
. trunk fines at variable intervals on the potential degree of :
-capacity utifization and punctuality of such suburban trunk
lines T :
14/74 Practical efficiency of speed-dependent safety systems for Prof. Dr. Pierick,Brauhschweig 21
R rail-based transport systems ) _ ’
10/75 . Determination of the qualitative performance of junctions on '_P_rqf. Dr. Kracke, Hannover. - 21
* 7. high-speed short-distance railways and study of its influehce . ‘
- on the configuratiori of thé junctions ‘and the routes lead~-
. . ing upto them e T LT ) e .
10776 . . “Traffic-actuated signal- control including éontrol of short- . Dr. Heusch, Dipl-ing. Bossefeldt, .27
. distance public transport.— a study of the mutual relationships *~ Aachen o
: involved in the control.of traffic flow as a whole- . )
11/76 A generally valid procedure for calculating the capacity of. Prof. Dr. Kracke, Hannover 28
platform tracks and the most suitable design of the railheads
of passenger stations o .
77 001/78 The dimensioning of urban streets with regard to different Prof. Dr.-Ing. Méacke, 35
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qualities of traffic, taking into account the repercussions on

* the quality of the housing environment

Aachen .




Abstract

Project Commissioned to published
in lssue
2.6 Urban planning and construction
11/69 Land use index - road index — parking index Salzgitter-Industrie GmbH, 5
Verkehrs- und Industrieplanung,
Lenz Planen + Beraten
35/70 Visual marking of urban clearways and rnajor roads in towns Prof. Spengelin, 15
for the improvement of road safety and traffic flow Dipl.-Ing. Dickert, Hannover
2.7 Miscellaneous
2/67 Examination of the oscillation dynamics in the vicinity of Prot. Dr. Koch, Hannover 1
tunnels of railways and discussion of measurements taken at
certain points of the tunnel
15/68 Statistical measurements of the sound level of railways Physikalisch-technische Bundes- 4
anstalt, Braunschweig
18/68 Measurements of the admittance per unit iength of various ob- Technische Akademie, Wuppertal 3
jects for determining the specifications for DC-rallways in
tunnels
19/68 Study on accompanying luggage in local transport (in vehicle Planungsgeseilschaft Ruhr, Essen 2
and at points of transfer or change)
24/68 Measurements of the sound conducted by solids during the Prof. Dr. Koch, Hannover 4
passing of tramway vehicles as compared with underground
railway vehicles
17471 Noise abatement on commercial motor vehicles as exempli- Geselischaft fir Verkehrsheratung 7
fied by the standard V{V-bus for line operation und Verfahrenstechniken mbH,
Hamburg
18/71 Effects of different vehicle types on the emission of structure- Prof. Dr. Koch, Hannover 11
borne sound in underground railway or underground tram-
way tunneis with a permanent way with ballast as studied
in different cities
16/72 Examination of external and speciat influences on {unnel Technische Akademie, Wuppertal 13
sections of DC operated railways with a view to corrosion .
‘hazards
77009/79 Assessment of road traffic exhaust gas immissions Prof. Dr. Gliick, Miinchen 29
3 Economic studies
3.1 Demand
8/67 The influence of the elasticity of demand for transport services - Prof. Dr. Diederich, Hamburg 1
as a function of transport rates and its effect on the transport
: . volume in short-distance passenger transport -
9/67 Possible methods of cost comparison of private and public
passenger transport from the point of view of road and rail Prof. Dr, Qettle, Miinchen 1
. users and of public authorities . )
3/68 Problems, possibilities, and requ:rements of urban traffic ..Prof. Dr. Funck, Karisruhe 7
forecasts from the economic point of view ‘
6/68 Examination of the theoretical and practical possmllmes of Prof. Dr. Funck, Karlsruhe 5
charging tolls for the solution of urban transport problems . . -
8/68 ~  Development of a method for ascertdining and anaiysmg prl- - INFAS, Bonn-Bad Godesberg, 2
: vate car traffic in conurbations e e '
1/69 " The future demand for - passenger transport services as a - Prognos AG, Basél 3
“function of the socio-economic structure of communities -of - o T : o
various sizes and types (extension project cf. 24/70) .
2/69 The future load on the traffic networks of communities inthe .. - - DIW, Berlin 7
Federal Republic of Germany attributable to short-distance
freight transport with special consideration of conurbations -
- 3/69 Distribution of passenger traffic volume on different modes INFAS, Bonn-Bad Godesberg 3
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of transport {modal split) as a function of income, social sta-
tus, location within the community, journey time, Journey cost,
journey purpose, available transport semces .




Project

Commissioned to

Abstract
published
in lssue

3.2 Supply (economics and technology)

4/68

5/a8
7/68

9/68

20/68

4/69

5/69

13/68

27/70

28/70

29/70

30/70

. 31/70

21/

30/72

372

20/73;

S 21473

24/74

132

Are tax reductions and tax exemptions for public short-
distance transport compatible with the principles of equality
and justice of taxation, and how do they influence competi-
tion?

Optimum fares in public short-distance passenger transport

Problems and possible solutions of urban track cost calcula~
tion

Preliminary study preceding a study into passenger and goods
transport in conurbations with a view to a technical optimum
of transportation services taking into consideration utilization
and properties of different means of transport

a) inbound and outbound traffic

b} internal traffic

¢} transition from private transport to public short-distance

passenger transport

The connection of the targe commercial airports in the Fe-
deral Republic of Germany with the existing rapid transit
systems as seen from the point of view of public short-distance
passenger transport

The effects of operating communities in public short-distance
passenger transport on the quality of service, the demand for
transport, and the economic situation for the participating
undertakings, as exemplified by the Verkehrsverbund Ham-
burg

Effects of free public short-distance transport services in
conurbations upon individual undertakings and upon the
economy as a whole

Ascertainment of the shortfall in receipts resulting from the
rate for pupils, students, and apprentices on tramway, trolley-
bus, and scheduled motor vehicle services in the Federal
Repubilic of Germany as measured against the comparable

season ticket rate, and prlnc:p]es guiding the calcutatlon of
- compensations :

Study on the determination of dimensioning loads Part | _

Partll

Productlvity'and possibility of utilization of various short-
distance transport systems from the economic point of view
with due consideration of the foreseeable technological pro-
gress

The cost-benefit analysis as a criterion in assessing the feasi-
bility of urban underground rapid transit systems

Rates and fares in line with future requirements and modern
services for passengers (passenger handling) with due consi-
deration of the economic situation of the transport under-

DIW, Berlin

Prof. Or. Bellinger, Berlin
Prof. Dr, Funck, Karlsruhe

Prof. Br. Nebetung, Aachen

Prof. Dr. Lambert, Stuttgart

Prof. Dr. Diederich, Hamburg

Prof. Dr. Oettle, Miinchen

Wibera AG, Disseldorf

: _Prof. Dr. Retzko, D_amiétadt

‘Battelle Institut ev. Frankfurt/M.
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