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Introduction 
PROMPT is a research project within EU’s Fifth Framework under the Key Action 
“The City of Tomorrow and Cultural Heritage”. Intermodality is one of several aspects 
affetcting pedetrians being studied in the PROMPT project. Safety, accessibility, com-
fort, attractiveness and implementation are among other aspects looked upon. 

Involving six European countries: Belgium, Finland, France, Italy, Norway and Switzer-
land, the project is based on case studies. The figure below shows the countries and case 
cities involved. 
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Summary 
The workpackage Intermodality of the PROMPT project is concentrated on the relation pedes-
trian – public transport. The main subjects of the study are: 

• Mode of transport and distance of journeys on foot 
• Quality and design of pathways to public transport 
• Crossings to/from stop of public transport 
• The stop and the nearby environment 

The use of public transport and the modal split shares in 16 case cities (or urban transport area) 
in the 6 countries were compared to each other. In 22 case areas of the 16 case cities the supply 
of public transport for local traffic – tram and bus - was analysed. The supply of public transport 
in the case areas was related with the modalsplit on city level (for case areas not available).  

In each case area 1 bus or tram stop and the access to the stop were analysed (mapping, count-
ing, crossing behaviour, interviews with question about trip length, waiting times, equipment of 
the stop etc.). 

In all 6 countries tram and bus stops with mixed traffic were documented and observed.  

The accessability of tram and bus for all, in particular for mobility impaired persons (wheelchair 
users, blind people, persons with prams etc) was the main issue in a round table with experts in 
each of the 6 countries. It was also the aim, to find recommendations about the height of the 
platform.  

Use and supply of public transport in case cities 
The comparison of the number of journeys per inhabitant and year in the 16 cities (or public 
transport areas) shows, that in the 6 bigger cities Nantes, Helsinki, Ans, Liège, and Zürich the 
use and supply is considerable better then in the 9 smaller cities or urban areas (exception for 
Trondheim). Very low are the numbers in Jyväskyla, Lillehammer, Amiens, Eupen, L’Aquila, 
Kuopio and Modena (< 100 journeys per inhabitant and year, data for Sursee not available).  

Modalsplit shares walking and public transport in case cities 
The comparison of  the modal split share walking and share public transport in the case cities 
shows, that a low share public transport (< 10%) has no influence on the share walking (no 
competition to each other). In case cities with a higher share walking, we find with an increasing 
share public transport a higher share walking. A higher share public transport seems to have a 
positive influence on walking. 

Modalsplit in case cities and supply of public transport in case areas 
The supply of local public transport (tram, bus) differs strongly between central case areas and 
also between peripheral case areas, if we compare the number of departures/workday/km2 case 
area.  Within the 13 central case areas the supply is depending on the size of the city and the 
distance to the city centre (best supply in Trondheim-Midtbyen and Helsinki-Töölö and lowest 
supply in Frascati San Rocco). Within the 9 peripheral case areas we find a very low supply in 3 
suburb areas without a centre.  

The correlation between the modalsplit share public transport and the supply of puplic transport 
shows, that with a higher supply of public transport in central and peripheral case areas, which 
have a low share walking, it might be possible,  that walking could increase. It seems, that a bet-
ter supply of public transport makes the public space in cities more pedestrian friendly. Public 
transport doesn’t compete with walk. 

Modalsplit in case cities and density in case areas 
There is a tendency to a higher modal split share walking in central and peripheral case areas 
with increasing density (inhabitants/km2/case area). Central case areas with a low density have 
also a lower share public transport (case city), but a higher density in the case area leads not 
automatically to a higher modal split share. There must be other influences on a higher modal 
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split share public transport in central case areas. In peripheral case areas there is no tendency to 
be noticed.  

Bus and tram stops 
The 13 observed stops in central case areas seem to have an increasing number of passengers 
with a higher number of departures/workday. There seem to be problems with a supply less than 
500 departures/workday, several lines and irregular timetables. For the 9 stops in peripheral case 
areas the results are not representative (only data for 2 stops available).  
The crossing behaviour of passengers approaching to the observed stop shows, that the share of 
non-official paths decreases with 2 (on both end of the stop) and more crossing facilities to the 
stop. With 1 direct Zebra crossing (at 10 stops) the share of non official paths is almost 47%, 
whereas for the 7 stops with 2 or more crossings the share is with 3-9% very low (although the 
figures are small).  

The share of interactions between pedestrians and running traffic at the 18 observed stops is be-
tween 0 and 92% (although some figures are small) and is independent of a tram or bus 
approaching or not. 

The share of conflicts between pedestrians and the running traffic at the observed stops is very 
small, 0-4% (although some figures are small) and conflicts do not happen more often when a 
tram or bus is approaching (exceptions Nantes-B and Amiens-S, but very small figures). 

Concerning equipment and space the supply isn’t sufficient at almost all 22 observed stops. 
Equipment for mobility impaired people, appropriate space at the stop, shelter, benches, clean-
ing, maintenance, litter bins and ashtrays are missing. The security problems seem to be less 
important, but it is observed on 6 of 22 stops.  
Within the trip purposes of the interviewee shopping and leisure are in the same order or higher 
than the trip purpose work (exception stops in France and Belgium). Therefore timetables 
should not only be aimed at commuters. 

Average walking time of the interviewee to the stop is between 5 and 8 minutes and is consid-
erably higher than the optimum mean of 3 – 4 minutes (exception Norway with 2 min.). That 
means that more than half of the interviewee put up with longer walks though 5 minutes are re-
garded as max. walking time in areas well served with public transport (literature and previous 
researches). 

At stops with mixed traffic (car and bus/tram on the same lane) the spatial conditions ease cross-
ings for pedestrians, they are shorter, safer and more comfortable, only 2 lanes between both 
stop sides must be crossed. A middle island is an absolute must for a safe crossing between the 
stops resp. to prevent overtaking of tram or bus. The drivers attention increases when he has to 
turn over to the tram lane. Mixed traffic solutions are until now not often used in Norway, 
Finland, Belgium and Italy.  

The recommendations of the round tables in the 6 countries about the height of stop platform of 
bus und tram stops concern the accessability for all and the local stop environment. For wheel-
chair access detailed measures have been discussed and suggested.  

Guidelines 
As a result of the study, there are guidelines provided for the trip to tram and bus stops (trip 
length, detour factor, crossing facilities, design, environment etc),  the equipment of the stop and 
the supply of public transport.  

Open research questions 
Within the open research questions, further research is mainly needed about: 
- Speed reduction at tram and bus stops (30 km/h, 20 km/h) 
- Directories to/from tram or bus stop to important destinations for the whole city 
- Information systems for mobility impaired persons to access local public transport  
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Abbreviations 
 

Case areas: 

Geneva-L  La Cluse, Geneva 

Sursee-M  Sursee Mitte, Sursee 

Zürich-L  Langstrasse, Zürich 

Zürich-S  Schwamendingen Mitte, Zürich 

Helsinki-M  Myllypuro, Helsinki 

Helsinki-T  Töölö, Helsinki 

Jyväskylä-C  City Centre, Jyväskylä 

Jyväskylä-K  Kortepohja, Jyväskylä 

Kuopio-C  City Centre, Kuopio 

Frascati-S  San Rocco, Frascati 

L’Aquila-L  La Villa, L’Aquila  

Modena-S  Saliceto Panaro, Modena 

Lillehammer-C City centre, Lillehammer 

Lillehammer-V Vingrom, Lillehammer 

Trondheim-M  Midtbyen, Trondheim 

Trondheim-L  Lade, Trondheim 

Trondheim-T  Tillerbyen, Trondheim 

Ans-R   Rocourt, Ans 

Eupen-C  City centre, Eupen 

Liège-C  City centre, Liège 

Nantes-B  Bellevue, Nantes 

Amiens-S  Saint Leu, Amiens 
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1 Intermodality and its analysis 
 

1.1 State of the art (Literature review, background) 
The literature review (see Annex report Intermodality Switzerland) was concentrated on 
the following issues: 

- Mode of transport and distance of journeys on foot 

- Quality and design of pathways to public transport 

- Crossings to/from stop of public transport 

- The stop and the nearby environment 

1.2 Research questions 

1.2.1 Mode of transport and distance of journeys on foot 
The following research questions came out of this literature review: 

1. How can waiting times at crossings be included into trip distances (next to trip 
length and gradients) e.g. defining deduction for waiting times (suggestion: dou-
ble maximum waiting time)? 

2. Shall quality of connection be defined by time radius (how far do you get in 5 
or 10 minutes from the stop in all directions, i.e. on the existing pathways (with 
a walking speed of 1m/sec)? 

1. How can the variables like safety/security, comfort, attractiveness be defined 
and be included into trip length (suggestion: by judging very good, as usual, 
very bad, for all variables after certain criterion)? 

 

1.2.2 Quality and design of pathways to public transport 
The following research questions came out of this literature review: 

3. Which time/spatial and other basic conditions (crossings, stairs, comfort, s
rity, attractiveness, soft policies) lead to an optimal and feasible market-
economy exploit of intermodality public transport/pedestrian? 

ecu-

4. What are the basic conditions (traffic volumes, speed and spatial conditions) un-
der which multiple use private road traffic /pedestrian on paths, squares and 
interfaces is possible and useful? Which conceptual and police regulations can 
be recommended and which are their specific advantages? 

5. What are the basic conditions (traffic volumes, speed and spatial conditions) un-
der which non-motorized vehicles like bicycles, roller-skates, footboards get 
along with pedestrians and with which measures can easy going conditions be 
reached? (In Switzerland supported by the results of current research on new 
mobility modes). 
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1.2.3 Crossings to/from stop of public transport 
The following research questions came out of this literature review: 

1. How is in general the crossing behaviour of pedestrians at stops, not only in 
connection with accidents? 

2. How does access and departure function to and from stops at arrival and depar-
ture of public transport at different types of stops? Which traffic regulations are 
not observed? (e.g. crossings 50m before and after zebra crossings, observation 
of waiting time at traffic lights during arrival of tram/bus or without)? Are cross-
ings on both sides of the stop everywhere necessary? Where would one crossing 
on one side of the stop be sufficient? Where are certain types of stops recom-
mended? 

3. Where are crossings needed all along the stop (e.g. wide crossings along the en-
tire stop or introduction of “stroll zones” around stops with precedence for pe-
destrians)?: 

4. In Switzerland there are no crossings with „round-about-green“, a measure be-
ing recommended and realised in Germany (example Aachen, recommendation 
of the Ministry for Town Planning and Transport of Nordrhein-Westfalen). At 
which stops could such a solution be implemented? 

5. What positive and negative examples are there (a comparison between before 
and after remodelling)? 

 

1.2.4 The stop and the nearby environment 
The following research questions came out of this literature review: 

1. Effects of different kerbstone levels at stops (level difference between lane of 
public transport and platform of stops) 

2. Which minimal standards and quality levels concerning design and equip-
ment (information, luggage store) of interfaces can be generally stipulated and 
how do they effect behaviour? Which equipments are missing at stops? (luggage 
store, further information, signposts for arriving passengers, standards of town 
maps, new technology devices like GPS etc.). 

3. What are the requests for amenities at stops during longer waiting times or for a 
simple stay, i.e. amenities not only for access to public transport ? 

4. How can new information systems be used by pedestrians as well and how can 
these systems be supported, e.g. by information boards etc.?  

5. How specified should types of stops be studied in the case areas; e.g. according 
to the field A: location in network and operation (peak time, minor time and late 
time and field B: micro situation? 

6. Conflicts of objectives occur on interfaces (bus, tram, rail). e.g. between secu-
rity and heterogeneous street traffic avoiding detours, or between car floor 
height platforms and the possibility to cross over lanes resp. tracks. Which basic 
conditions lead which solutions to better results in general? 

7. What are the basic conditions (traffic volumes, speed and spatial conditions) un-
der which a multiple use of public transport/pedestrian (mostly pedestrian 
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malls and stops) is possible and useful? Which conceptual and police regulations 
should be recommended and what are the specific advantages? 

8. What are the basic conditions (traffic volumes, speed and spatial conditions) un-
der which the multiple use private road traffic/pedestrian of roads and 
squares as well as stops is possible and useful? Which conceptual and police 
regulations should be recommended and what are the specific advantages? 

 

1.3 Used analysis methodology 
 

Case city 

- Analysis of data (modalsplit, supply and demand of public transport) 
 

Case area 
- Mapping of supply of public transport and care parking 

- Analysis of data (supply public transport) 

 

1 bus or tram stop in each case area 
- Mapping of the stop and the nearby environment 

- Evaluation of the stop site, the equipment and the paths to the stop 

- Observations of crossing behaviour of passengers on access to the stop. 

- Analysis of data (modalsplit, supply public transport) 

- Short interviews with waiting passengers 
 

Examples of stops with mixed traffic 

- Mapping of the stops and their nearby environment 

- Evaluation of the stop site and the equipment  

- Observations of crossing behaviour of passengers 

 

About problems with the height of stop platform 

- Round table with experts, to get recommendations on the subject regarding the 
best solution for different situations and to see whether the roundtable agrees 
with suggested solutions. 
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2 Analysis results Intermodality  
 

The analysis results are based on the national reports from each country.  

2.1 Case cities 

2.1.1 Supply of public transport 
The quality of public transport in the different case cities is comparable when we look at 
the unit of journeys per inhabitant and year in each case city. The table below shows this 
number for each case city and in addition the number of passengers per year, the service 
km per year and the number of bus/tram/metro lines.  

 
Supply of public transport in PROMPT case cities 
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public transport  
company TGP  VBZ       

 Tri-
bioli  AMA

 AT-
CM      TEC    TEC  TAN

 A.O.
T.U. 

Journeys/inhabitant/year 349 n.a. 544 377 98 56 2 62 44 85  155 120 70 120 152  83
Inhabitants public trans-
port area (thousand) 369 n.a. 530 556 80 87 21 72 178 25 149  450  n.a.  450 550 175
integrated  
ticketsystem  yes yes yes yes yes yes yes yes yes yes yes yes yes yes  yes  yes
Service at late hours yes no yes yes yes yes no no no yes partly    partly partly
passengers/year mio 118.1 1.6 288.2 209.7 7.8 4.9 0.12 4.5 7.7 2.0 16.2  48.5 n.a. 48.5  83.5  14.5
service km/year mio 12.4 1.5 36.7 52.2 5.6 4.2 0.15 3.1 6.1 n.a 9.3  n.a n.a. n.a  19.9  4.0
bus/tram/metro lines 51 8 721) 662) 41 113)      11 9 634)  59  

1) including 1 cableway, 2) including 1 ferry line, 3) not including dial-a-ride service, 4) urban network 
table 1 Supply of public transport in case cities 

In the larger 3 case cities (or public transport area) - Zürich, Genf and Helsinki - the 
number of journeys per inhabitant and year is between 350 und 540, followed by 4 cities 
(Trondheim, Nantes, Ans and Liège) with about 120-150 units. The supply of 8 towns is 
very low, below 100 journeys per inhabitant/year (for Sursee n.a.).  
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2.1.2 Modalsplit in the case cities  
The table below shows the modalsplit in the case cities.  

 

 

Modalsplit main journeys in %, case cities (and case areas Jyväskylä, Trondheim) 
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Year 2000 2000 2000 2001     n.a.   n.a. 1991 1990 1990 1990 2001 1991 n.a. n.a. n.a.
Walk 44.5 27.4 36 (25) 28 39 26 (35)  13.6 4.4  22 18.4 57 20.2 24 31    
Walk/Bike    30    45              

public tr. 17.2 11 29.9 28 
7 

6 17 7  20.5 8.5  
8 

7.3 6.3 9.2 15 10    
Bike 4.8 7.3 7.3 (5) 15 14 21 (10)  0.2 9.1  88    4 3    
Car 33.1 53.7 26.2 46 50 41 36 47  64.9 76.7  61    57 56    
other 0.4 0.8 0.5 1      0.8 1.3           

* figures for Sursee: assumption mean national level ** (..) figures estimated for walk and bike 

table 2 Modalsplit in case cities (and for case areas in Jyväskylä and in Trondheim) 

 

The differences between the  case cities are high: 

- High shares of mode of walking over 30% have the case cities Geneva, Zürich, 
Kuopio and Nantes (and the case areas Jyväskylä-City centre, Trondheim 
Midtbyen)  

- The lowest share of walking has Modena with less then 5%.  

- The share of public transport is high in Zurich and Helsinki with 28-30%.  
- In 4 case cities – Jyväskylä,  Kuopio, Modena and  Trondheim the share of pub-

lic transport is under 10%.  
 
The modalsplit used to be the result of the number of main journeys (definition: hierar-
chical) and not of the journey stages of inhabitants. Newer surveys (like the microcen-
sus) gather data about the journey stages and the results are higher modalsplits for the 
mode walking. We compared the Swiss data of microcensus 2000 for main journeys and 
journey stages. The comparison is presented in the table below. It shows, that the share 
of journey-stages on foot on national level is about 50% higher than of main journeys, 
for Zürich the result is similar, for Geneva the share is 20% higher.  

It has to be mentioned, that also time and distances should be observed comparing main 
journeys and journey stages, to make the comparison more precise. 
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Mode public transport and mode walking (case cities)
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Swit zerland Finland It aly Norway France

 

 

table 3 Case cities: Modes of public transport and of walking 

Table 3 shows, that in the 3 cities L’Aquila, Helsinki and Zürich with a modal split 
>20% the mode walk increases with a rising mode public transport up to 36%. In 4 cit-
ies with a low modalsplit public transport <10% there seem to be no influence on the 
modalsplit walk.   
 

- A low modal split public transport (< 10%) has no influence on the modal split 
walk (no competition to each other).  

- In case cities with a higher modal split walk, we find with an increasing modal 
split public transport a higher modal split walk.  

A higher modal split public transport seems to have a positive influence on walking. 
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Excursus comparison modalsplit, main journeys and journey-stages 
Modalsplit, journey-stages in % und main journeys in % 

(Microcensus 2000, Switzerland) 
Mode 

 
walking cycling Public trans-

port. 
Motorized 

private trans-
port 

Other 

Switzerland 
journey-st. 

40.1 6.0 10.3 41.6 2.0 

Switzerland 
Main journ. 

27.4 7.3 11 53.4 0.8 

Geneva 
journey-st. 

52.6 4.0 16 27 0.4 

Geneva 
Main journ. 

44.5 4.8 17.2 33.1 0.4 

Zurich 
journey-st. 

54.7 4.6 24.2 16.0 0.5 
 

Zurich 
Main journ. 

36.0 7.3 29.9 26.2 0.5 

table 4 Modalsplit, comparison journey stages and main journeys (microcensus 2000, 
Switzerland) 

Source: Federal Office for Spatial Development (microzensus 2000). For Geneva: total 
number of main journeys 2087, number of journey-stages 2688. For Zurich: number of 
main journeys 4102, number of journey stages 7299 
 

- The comparison of main journeys and journey stages shows, that the share of 
walking is strongly underestimated and the share of public transport is a little 
bit overestimated.  

 
Aming the the purposes for journeys (work, education, shopping, business, leisure, ser-
vices and accompaniment) the differences between main journeys (definition: time of 
journey) und journey-stages are very high for the purpose work: the share of walking for 
journey stages on national level and for Zürich are nearly twice the share of main jour-
neys (32.9:15.7, resp. 49.9:23.6, see following table). 
 
Modalsplit, purpose of journey-stages on foot of total journey-stages per day in % and main journeys 

in % (Microcensus 2000, Switzerland) 
Purpose 

 
Work Education Shopping Business Service- 

and ac-
comp. 

Leisure All 

Switzerland 
journey-st  

32.9 56.2 44.9 22.2 24.4 42.3 40.1 

Switzerland 
Main journ. 

15.7 46.4 31.7 12.5 23.3 30.8 27.4 

Geneva 
journey-st. 

37.2 68.9 67.5 27.9 36.4 52.0 52.5 

Geneva 
Main journ. 

30.2 62.7 59.3 26.9 39.4 43.0 44.5 

Zurich 
journey-st. 

49.9 82.9 69.7 28.3 37.9 61.8 54.7 

Zurich 
Main journ. 

23.6 54.8 45.6 21.8 26.5 35.0 36.0 

table 5 Modalsplit and purpose of journes, comparison journey stages and main jour-
neys (microcensus 2000, Switzerland) 
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2.2 Case areas 

2.2.1 Supply of public transport 
The quality of public transport in the case areas is evaluated on the basis of the number 
of departures on workday per km2. The results are presented in the following table. 

 

table 6 Supply of public transport in case areas (central=green, peripheral=red), de-
partures per workday/km2 (case area)  

 

The differences between the case areas are high:  

- Within the 13 central case areas Trondheim-Midtbyen (5’400) and Helsinki-
Töölö (4894) have the highest number of departures per km2/workday, Frascati 
San Rocco the smallest number (375). In central areas the supply of public 
transport depends extremely on the size of the city. 

- Within the peripheral case areas Zürich Schwamendingen has the highest num-
ber of departures per km2/workday (3070), and Lillehammer Vingrom the 
smallest number (2). A supply of 450-550 departures per km2/workday (per 
bus/tram line) in peripheral areas can be evaluated as sufficient. 
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Correlation between modalsplit walking and supply of public transport in case ar-
eas 
The following table shows the correlation between mode of walking (case city) and de-
partures on workday per km2 in the central and peripheral case areas.  

Mode walking (case cities) and supply of public transport (central case areas)
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Swit zerland Finland It aly Norway France

 

 

table 7 Mode of walking (case cities) and supply of public transport in central case ar-
eas 

The table 7 above shows a first group of 3 central case areas (Geneva-L, Zürich-L, Ku-
opio-C) with a high number of departures and a high modalsplit for walking (case cit-
ies). A second group of 3 central case areas (Amiens-S, Sursee-M, Jyväskylä-C) has a 
lower number of departures and a less high modelsplit for walking (case cities).  

- It might be possible that the modalsplit for walking in the second group of cen-
tral case areas could increase with a higher supply of public transport.  

The table shows, that with increasing supply of public transport in central areas also the 
modal split walk (city level, paths from/to public transport are not included) is higher, 
independent of the size of the city. It seems, that a better supply of public transport 
makes the public space in cities more pedestrian friendly. Public transport doesn’t com-
pete with walk. 
  
A similar result can be found also for peripheral case areas (table 8) 
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Mode walking (case cities) and supply of public transport (peripheral case 
areas)
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table 8 Mode of walking(case cities) and supply of public transport in peripheral case 
areas 

The table 8 above shows a group of 5 peripheral case areas (Jyväskylä-K, Trondheim-L, 
Trondheim T, Nantes-B, Helsinki-M) with a low number of departures and a low mo-
dalsplit of walking (case city). There is only 1 peripheral case area (Zürich-S)with a 
higher number of departures and a higher modalsplit of walking (case city) and 1 case 
area (Modena) with a low number of departures/km2 and a low modalsplit walk (case 
city) .  

- It might be possible that the modalsplit for walking in the group of 5 peripheral 
case areas and the case area of Modena could increase with a higher supply of 
public transport.  
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Correlation between modalsplit public transport and supply of public transport in 
case areas 
The following table shows the correlation between mode public transport (case city) and 
departures on workdays per km2 in the peripheral case areas. 

Mode public transport (case cities) and supply of public transport (peripheral 
case areas)
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table 9 Mode of public transport (case cities) and supply of public transport in periph-
eral case areas 

The table 9 shows a group of 5 peripheral case areas (Jyväskylä-K, Modena-S, Trond-
heim-T, Trondheim-L, Nantes-B) with a low number of departures and a low modalsplit 
public transport. There is 1 case area (Helsinki-M) with a high modalsplit public trans-
port but only a moderately higher number of departures. The case area Zürich-S has a 
high number of departures and a high modalsplit public transport (case city) as well.  

- Peripheral case areas with a higher supply of public transport are in cities with a 
higher modal split public transport (city level). It might be possible that with a 
better supply of public transport the modal split public transport could increase. 
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Correlation between density of inhabitants/km2 in central case areas and mode 
walking in case cities 
 
The density inhabitants and working places/km2 were not avalaible for all case areas, 
neither the mode for walking, so the table below shows the density of inhabitants/km2 
in central case areas and mode walking in case cities. 

Density inhabitants/km2 (central case areas) and mode walking (case city) 
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table 10 Density of inhabitants/km2 in central case areas and mode walking (case cit-
ies)  

Table 10 shows: there is a tendency to a higher modal split walk in central case areas 
with increasing density. 
 
The same tendency can be found in peripheral case areas (table 11) 
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Density inhabitants/km2 (peripheral case areas) and mode walking (case city) 
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table 11 Density of inhabitants/km2 in peripheral case areas and mode walking (case 
cities)  
 

Density inhabitants/km2 (central case areas) and mode public transport (case 
cities)                         
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table 12 Density of inhabitants/km2 in central case areas and mode public transport 
(case cities) 
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Table 12 shows: central case areas with a low density have also a lower modal split pub-
lic transport (case city), but a higher density in the case area leads not automatically to a 
higher modal split (see example Geneva). There must be other influences on a higher 
modal split public transport.  

Density inhabitants/km2 (peripheral case area) and mode public transport (case 
cities)                               
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table 13 Density of inhabitants/km2 in peripheral case areas and mode public transport 
% (case cities)  

 
Table 13: In peripheral case areas with a more similar density the differences in modal 
split public transport (case city) are high, there is no tendency to be remarked. 
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Density inhabitants/km2 (central case areas) and journeys/inhabitants/year 
(case city or public transport area)
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table 14 Density of inhabitants/km in central case areas and journeys/inhabitant/year 
(case city or public transport areas)  

 

Table 14: In denser central case areas with more than 10’000 inhabitants/km2 the num-
ber of journeys per inhabitants/year in public transport (case city or area public trans-
port) is sharply increasing. A high number of journeys per /inhabitants/year is in case 
cities with almost denser city centres (Geneva, Helsinki, Zürich). 
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Density inhabitants/km2 (perhipheral case areas) and journeys/inhabitants/year 
(case city or public transport area) 
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table 15 Density of inhabitants/km in peripheral case areas and jour-
neys/inhabitant/year (case city or public transport areas)  

 
Table 15: In peripheral case areas there seem to be random results.  
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2.3 Analysis of one stop in each case area 

2.3.1 Demand and supply of public transport 
 

Correlation between departures and passengers at one stop in each case area 
The following table shows the correlation between the number of departures per work-
day and the number of passengers per workday at one stop in each case area (not for all 
stops data avalaible): 

Passengers and departures of observed stops in central case areas
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table 16 Departures and passengers at observed stops in central case areas  

 
Table 16: The observed stops in central case areas (with avalaible data) seem to have an 
increasing number of passengers with a higher number of departures/workday. There 
seem to be problems with the supply at stops with less than 500 departures/workday (for 
example several lines and irregular timetables). 
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Passengers and departures of observed stops in peripheral case areas
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table 17 Departures and passengers at observed stops in peripheral case areas 

Table 17: At 2 of the observed stops in peripheral case areas there is an increasing num-
ber of passengers with a higher number of departures/workday. With only 2 stops the 
results are not representative.  
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Passengers not knowing departure time and departures of observed stop (central case 
areas)

Sursee-M

Zürich-L

Geneva-L

Jyväskylä-C

Helsinki-T

Kuopio-C

Frascati

L'Aquila-L

Lillehammer-C

Trondheim-M

Amiens SEupen-C

Liège-C

0

200

400

600

800

1'000

1'200

0% 20% 40% 60% 80% 100%

passengers not knowing departure time (%)

de
pa

rt
ur

es
/w

or
kd

ay
 a

t o
bs

er
ve

d 
st

op

Switzerland Finland Italy Norway France Belgium

 

table 18 Passengers not knowing departure time and departures of observed stops in 
central case areas  
 
Table 18: At stops in central case areas the share of passengers not knowing the depar-
ture time of bus/tram is increasing with the number of  departures/ workday, but it can 
not be the only explanation.  
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Passengers not knowing departure time and departures of observed stop 
(peripheral case areas)
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table 19 Passengers not knowing departure time and departures of observed stops in 
peripheral case areas 

 
Table 19 shows, that on the 6 stops in peripheral case areas the share of passengers not 
knowing departure time does not only depend from the number of departures/workday. 
On 5 stops with a low number of departures/workday (below 200) the share is between 
10 to 80%. On the other side it is not astonishingly, that the stop Zürich-S has a high 
share of passengers not knowing departure time (70%) with a much higher number of 
departures/workday (900) then on the other 5 stops. 
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2.3.2 Results of observations at stops 
 
The observation and the counting of pedestrians near one stop in each case area in every 
country were done in 3x15 minutes in three different time periods (peak time, minor 
time and late time).  
 
 
Crossing behaviour: official and non-official paths to the stop 
The results of the observations of the crossing behavior and the share of official and 
non-official paths (short cuts and redwalkers) are shown in the table below (22 observed 
stops).  

- The highest share of non official-paths (86%) has a stop with one zebra crossing 
far away from the stop (Trondheim-Lade, max. detour factor 8.7). A high share 
of non-official paths (70%) has a stop with long waiting times at traffic light and 
a missing crossing aid on one side of the stop (Geneva-La Cluse, max. detour 
factor 1.4) 

- A share of non-official paths between about 1/3 and ½ have 5 stops with max. 
detour factors between 1.5 and 8.7 (Helsinki Töölö 3.4, Kuopio-City centre 3.7, 
Modena-Saliceto 1.5, Trondheim-Tillerbyen 8.7, Amiens-Saint Leu 2.6).  

- A smaller share of non-official paths between 5 and 15% have 4 stops with de-
tour factors between 1.3 and 4.2 (Zürich-Langstrasse 1.5, Helsinki-Myllypuro 
1.3, L’Aquila 4.2 and Trondheim Midtbyen 4.0). 

crossings to the observed stops, share official and non-official paths in % and max. detour factors
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total number of
crossing Ped.

307 926733107 416 210 49 6 13 9 26 0 22 51 16 0 228 1964 221 299

max. detour
factor

1.4 1.5 1.7 1.0 1.3 3.4 1.4 2.6 3.7 1.8 4.2 1.5 1.4 0 8.7 4.0 10.8* 0 1.0 2.6

*Overpass

table 20 Paths to the observed stops, official and non official paths (short cuts and red-
walkers) 
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Crossing supply 
The crossing behaviour depends on the supply of official crossings to the tram/bus stop: 
if there are long waiting times at traffic signals, missing zebra crossings or detours the 
share of using official or non-official path is higher or smaller. 

When we compare the existing supply of crossing aids on both sides of the stop (1 
crossing before and 1 crossing behind the stop) there are 4 possibilities: 

- A no crossing supply 
- B 1 zebra crossing on one side of the stop 
- C 2 zebra crossings on both sides of the stop 
- D several zebra crossings to the stop or mixed traffic (crossings everywhere 

along the stop)  

The detour factor is the result of the comparison between the length of the official path 
to the stop and the beeline to the stop (from all directions pedestrians are approaching). 
The detour factors are evaluated as follows: 

- < 1.1 as good 
- 1,1-1,3 as less good 
- > 1,3 as poor 

The table below shows the crossing supply of and the crossing behavior of  19 observed 
stops with crossings on the same level (not included are two stops in Norway, Lille-
hammer-V without where now people crossed, Trondheim-T with an overpass and Ans-
R). Not included are also redwalker at traffic lights. 
 

Crossing supply (before and behind) the stop 
and share of official and non-official paths to the stop (19 stops, without Trondheim-T and 

Lillehammer-V and Ans-R, without “redwalkers” at traffic lights) 

  Total pedes-
trians, 

crossing to 
the stop 

Share of 
non-official 
paths num-

ber 

Share of 
non-official 

paths  
% 

Max. detour 
factor  

A No direct crossing aids 
(Lillehammer-C, Trondheim-L) 48 45 94% 1.4 - 8.7 

B 1 direct zebra crossing 
(Geneva-L, Sursee-M, Hel-
sinki-T, Jyväskylä-K, Kuopio-
C, Frascati-S, L’Aquila-L, 
Modena-S, Amiens-S, Liège-
C) 

2389 1119 47% 1.4 - 4.2 

C 2 direct zebra crossings 
(Helsinki-M, Jyväskylä-C, 
Trondheim-M., Eupen-C) 

613 57 9% 1.3 – 4.0 

D Several zebra crossings or 
mixed traffic (crossing eve-
rywhere along the stop) (Zu-
rich-L and Zurich-S, Nantes-
B) 

847 28 3% 1 – 1.7 

Table 21 Cossing supply and share of non official paths on stops with different crossing 
supply 
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On stops without direct crossing supply nearly all people crossed on non-official paths 
(94%).  
 
The share of non official paths with 1 direct Zebra crossing (10 stops) is almost 47%, 
whereas for the 7 stops with 2 or more crossings the share is with 3-9% very low (al-
though the figures are small).  

- The share of non official paths decreases with a crossing aid on both sides of 
the stop, with several crossings or with crossings everywhere along the stop. 

 
Also in the cases C and D some of the paths to the stop impel high detour factors. E.g in 
the case of Zürich-L. there are several zebra crossings, but also chains around the stop to 
prevent non-official paths. The height of platform had an influence on the crossing be-
havior in Nantes-B (25cm), where a lower step is only avalaible on both ends of the 
stop: 

- At the stop with a high platform and crossing possibilities everywhere older 
people, people charged or accompanied by children are using nevertheless 
crossing possibilities with a lower step (on both ends of the stop) 

 
 
Interactions and conflicts when tram or bus is approaching 
Interactions between pedestrians and other means of transport aren’t a problem, they 
show the desired coexistence of different road users. Interactions between pedestrians 
and tram/bus, cars, bicycles are situations in which the involved road users coordinate 
their behaviour so that no risky situation develops, e.g. when a driver slows down in 
front of a zebra crossing to let a pedestrian cross. Interactions with trams are more diffi-
cult, because of the long braking distance, so in that case more conflicts occure.  

- The share of interactions at the 18 observed stops is between 0 and 92% (al-
though some figures are small) and is independent of a tram or bus approach-
ing or not. 

- Interactions are part of coexistence and are not evaluated as a problem. 
Conflicts are situations in which one of the two road users “provoke” a critical situation 
and in which a possible collision has to be actively avoided e.g. when a pedestrian has 
to give up his priority at the zebra crossing or when a car driver has to slow down unex-
pectedly for a pedestrian crossing on a non-official path.  

When we compare the conflicts when a tram/bus is approaching or not, there are 2 stops 
in Switzerland with data about conflicts.  

In Geneva (stop Augustins) we have 6 conflicts (2% of all crossings to the stop) which 
occurred when no tram was approaching. The explanation seems to be the “redwalkers” 
or rather the long waiting times at the 3 traffic lights near the stop. 

In Zürich (stop Limmatplatz) we have 15 conflicts (4% of all crossings to the stop), 7 
occurred when no tram was approaching, 8 occurred when a tram was approaching. 
When trams approach every 5 minutes, we have 0.5 minutes for the time with an ap-
proaching tram and 4.5 minutes with no approaching tram. From this results that the 
number of conflicts with a tram approaching should be about factor 10 higher than when 
no tram is approaching (in our case 7:70). 
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- The share of conflicts at the 18 observed stops is very small, 0-4% (although 
some figures are small) and conflicts do not happen more often when a tram 
is approaching (exceptions Nantes-B and Amiens-S, but very small figures – 3 
out of 221 resp. 4 out of 299). 

 

Supply of public transport, equipment and space of the observed stops in each case 
area, comparison between the countries 

 

Assessment of 22 stops (1 stop in each case area) 
comparison between the countries 

Country Switzerl. 
4 stops 

Finland 
5 stops 

Italy 
3 stops 

Norway 
5 stops 

Belgium 
3 stops 

France 
2 stops 

Supply of public 
transport  

      

- departures work-
day (both direc-

tions)  

286-935 123-400 66-166 64-480 148-1136 139- 160 

- departures later 
then 21 pm 

3 stops  5 stops No stops 4 stops  2 stops 1 stop 

Equipment and 
space 

      

- general low-
medium 

low - high low below low-
medium 

Low-
medium 

low-high 

- equipment for 
impaired people 

insufficient insufficient insufficient insufficient insufficient insufficient 
- sufficient 

- space at the stop insufficient 
- partly 

insufficient 

 partly in-
sufficient - 
sufficient 

insuffi-
cient- par-
tly insuffi-

cient  

insuffi- 
cient - suf-

ficient 

partly in-
sufficient - 
sufficient 

partly in-
sufficient - 
sufficient 

- shelter insufficient insufficient insufficient insufficient Insuffient - 
partly in-
sufficient  

insufficint 
- partly 

insufficent 
- benches insufficient 

– partly 
insufficient 

partly suf-
ficient 

insufficient insufficient 
– partly 

insufficient 

Insuffient - 
partly in-
sufficient 

Insuffient - 
partly in-
sufficient 

- height of plat-
forms, between 

10-18 cm 12-27cm 4-30cm 10-
12cm(?) 

 25 (?)cm 

Security prob-
lems / molesta-
tions 

2 stops  no no 2 stops 1 stop 1 stop 

table 22 Supply of public transport, equipment, space and security, comparison of ob-
served stops at national level 

The table below shows the different supply of public transport between 64 and 1136 de-
partures on workdays and the departures later then 21 pm (15 stops out of 22).  

- Concerning equipment and space the supply isn’t sufficient on most of the stops, 
equipment for impaired people, appropriate space at the stop, shelter and 
benches are often missing. 

- The security problems seem to be less important (on 6 of 22 stops). 
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2.3.3 Comparison of the interview-results at stops 
 

The waiting passengers at the stop were asked about the stop and the trip to the stop (the 
interviews were done in three time periods: in peak hours, during the day and late time. 

The results are shown in the 2 following tables about the trip to the stop and about the 
stop  

 
Results from interviews about the trip to the stop 
(See following table) 

 

Q1 What is the purpose of the trip to the stop? 

- The trip purposes shopping and leisure are in the same order or higher than trip 
purpose work (exception France and Belgium).   
Therefore timetables should not only be aimed at commuters. 

 

Q4 How is the quality of the path to the stop? 

- The share of interviewee using streets with heavy traffic and not very pedestrian 
friendly is small (8-27%).  

- Unpleasent paths are avoided or people do whithout public transport.  

 
Q6-8 How much time is needed for the walk to the stop? 

- Average walking time is between 5 and 8 minutes and is considerably higher 
than the optimum mean of 3 – 4 minutes (exception Norway with 2 min.). That 
means that more as half of the interviewee put up with longer walks though 5 
minutes are regarded as max. walking time in areas well served with public 
transport (literature and previous researches). 
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Interviews at the stop: About the trip to the stop 

(all time periods) 
Country Switzerl. 

4 stops 
Finland 
5 stops 

Italy 
3 stops 

Norway 
4 stops 

Belgium 
2 stops 

France 
2 stops 

 nu % nu % nu % nu % nu % nu % 
No Interviews total 101 100 106 100 50 100 126 100 50 100 95 100 
Q2. What is the purpose 
of your trip (to or 
from)? 

            

work 45 45 39 37 13 26 35 27 17 34 29 31 
shopping 14 14 15 14 11 22 29 22 11 22 18 19 

leisure 30 30 28 26 14 28 29 22 1 2 6 6 
School, studies 10 10 17 16 3 6 43 33 15 30 24 25 

Accompany 4 4 1 1 0  3 2 0 0 1 1 
other 4 4 6 6 10 20 2 2 6 12 17 18 

Q4. What conditions are 
the most typical for 
your trip to this stop? 

            

pedestrian friendly small 
street or walking path 

49 49 1 1 37 74 59 46 34 68 26 27 

street with not very heavy 
car traffic 

15 15 80 75 9 18 44 34 12 24 42 44 

street with heavy car traf-
fic, not very pedestrian 

friendly 

17 17 25 24 4 8 23 18 4 8 26 27 

Q6a.Where did you 
come from? 

            

Trip length m (min-max) 30-
930 

 0m-
2,5
km 

 -  50m
-

1km

 0m- 
2.5 
km 

 20-
600 

 

Trip length m (mean) 366  365  ?  474  448  ?  
Q6b. Did you come 
from home? 

            

yes 42 42 35 33 9 18 42 33 32 64 43 45 
no 47 47 71 67 41 82 84 65 18 36 50 53 

Q7. How many minutes 
did it take you to make 
this trip on foot? 

            

Minutes (min-max) 2-30  0,1-
30 

 0-
30 

 0-
15 

 1-
45 

 1-
20 

 

Minutes (mean) 5  5  5  2  8  5  
Q8a. How many min-
utes will you need for 
your trip on foot, after 
arriving with the bus or 
tram? 

            

Minutes (min-max) 1-30  0,4-
100 

 1-
60 

 0.5-
25 

 0-
30 

 1-
30 

 

Minutes (mean) 6  7  8  3  5  8  
Q8b. Are you on your 
way home? 

            

yes 52 51 47 44 37 74 72 56 8 16 42 44 
no 49 49 69 65 13 26 52 40 42 84 53 56 
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Results from interviews about the stop 
(See following table) 

 

Q1 What is missing at the stop? 

- Shelter against rain and cold and benches are the most missing infrastructures of 
stops (exception Belgium) 

- Cleaning and maintenance, litter bins and ashtrays are often missing 

- The high contentment of 50-80% with the infrastructure of stops (exception 
France), even though qualities of supply differ highly, shows that the level of 
ecpectation depends on supply. 

 

Q3 Coming to the stop and not knowing the departure time? 

- At 3 out of 9 stops in central case areas with a higher number of depar-
tures/workday (between 300-900), more then 75% of the interviewee don’t know 
the departure time. At the other 6 stops with a lower number of depar-
tures/workday (between 50-400) the share is up to 20% (5 stops) and up to 40% 
(2 stop).  

- At 3 stops in peripheral case areas the share of interviewee not knowing the de-
parture time is between 60-80%, also the number of departures/workday is very 
different (for Modena only 76, but also the number of interviewee is small and 
therefore the result is not representativ). 

 

Q5 Waiting times on crossings in front of the stop? 

- Average waiting times of 7-9 seconds are minor (exception Norway and Bel-
gium), half of the interviewee don’t put up with longer waiting times. 
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Interviews at the stops: About the stop 

(all time periods) 

Country Switzerl. 
4 stops 

Finland 
5 stops 

Italy 
3 stops 

Norway 
4 stops 

Belgium 
2 stops 

France 
2 stops 

 Nu. % Nu. % Nu. % Nu. % Nu. % Nu. % 
No interviews total 101 100 106 100 50 100 126 100 50 100 95 100 
Q1. What would 
you like to have 
added to this stop? 

            

shelter (rain/cold) 19 16 13 12 9 18 26 20 9 18 21 22 
more benches 7 3 2 2 12 24 6 5 8 16 41 43 

Open, green space 3 7 2 2   2 2   2 2 
ashtrays, trash cans, 

litter bins
3 3     12 9 12 24 5 5 

easier crossing 1 1     1 1   1 1 
wider sidewalks 3 3     1 1     

more security and 
safety

3 3 1 1   2 2   4 4 

more lighting 1 1      2     
direction signs, in-

formation
1 1     9 7 6 12   

public lavatory 2 2           
Electr. display, tv, 

loudspeaker, music, 
advertisement, 

escalator, clock, 
kiosk, 

4 4 2 2   1 1   4 4 

Cleaning, mainte-
nance, renovation

0      21 16     

nothing 60 59 83 78 30 60 63 49   2 2 
Q3. Did you come 
to the stop  

            

knowing the depar-
ture time

23 23 56 53 36 72 106 82 28 56 37 39 

not knowing depar-
ture time

72 71 50 47 14 28 18 14 21 42 58 61 

Q5a. Had you to 
cross a traffic lane? 

            

yes 86 85 57 54 39 78 92 71 37 74 68 72 
no 12 12 49 46 11 22 33 26 13 26 26 27 

Q5b/c. waiting time 
to cross lanes 

            

short 67 66   14 28 71 55 20 40 30 32 
medium 6 6   20 40 12 9 15 30 55 58 

long 6 6   4 8 17 13 5 10 10 11 
seconds (min-max) 0-55  0-

120 
 0-

60 
 0-

440 
 0-

300 
 0-

60 
 

seconds (mean) 7  16  9  53  30  9  
Q5d. Is there a 
traffic light? 

            

yes 24 24 38 36 3 6 31 24 34 68 18 19 
no 54 53 67 63 47 94 71 55 16 32 34 36 
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2.4 Intermodality: Revealed Problems 
Revealed problems on city and case area level, concerning modal split, demand and 
supply of public transport 

Problem - urban scale/area scale Cities, case areas 

Low modal split public transport, 
case city 

 

A modal split below 15% found in 6 of 11 
case cities (Switzerland 1, Finland 2, Italy 
2, France 1) 

A modal split between 15 and 25% found 
in 3 of 11 case cities (Switzerland 1, Italy 
1, France 1) 

For Frascati, Lillehammer, and Belgium 
data n.a. 

Low modal split walk, 
case city 

A modal split below 25% found in 4 of 11 
case cities (Italy 2, Norway 1, France 1) 

A modal split between 25% and 35% 
found in 2 of 11 case cities (Switzerland 
1, Finland 1) 

For Frascati, Lillehammer, and Belgium 
data n.a. 

High modal split car (motorised private 
traffic) 
case city 
 

A modal split above 50% found in 5 of 11 
case cities (Switzerland 1, Italy 2, France 
2) 

For Frascati, Lillehammer, and Belgium 
data n.a. 

Low number of journeys per work-
day/inhabitant/year 
case city or urban area 

Less then 100 journeys are found in 8 of  
15 case cities 

For Sursee (CH) data n.a. 

Low number of departures/km2 

case area 
500 or less then 500 departures are found 
in 7 of 22 case areas (3 in central and 4 in 
peripheral case areas).  

 
 
The following tables are based on the national reports WP5 of each country. These re-
ports are written by each partner.  Even though every report follows the same structure, 
there are differences between them in how the problems are reported and how they are 
evaluated.  What is reported as a problem by one partner, would maybe not be consid-
ered as severe enough to be reported by another partner. 
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Intermodality: Revealed problems urban scale – street scale 

Case area Urban scale Street scale: 1 stop in each case area 
(central case areas coloured, peripheral case areas uncoloured) 
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Liege city centre      X   X X           

Eupen      X   ? X           

Ans-Rocourt         X X           

Helsinki Myllupuro      X  X  X X X  X  X X X   

Helsinki Töölö         X X X X X X    X X  

Jyväskylä centre  X  X  X  X  X        X   

Jyväskylä Kortep.    X X X X - - X   X X    X X  

Kuopio city centre  X  X  X X X  X  X X   X  X   

Nantes Bellevue X  X   X X X X   X X X   X  X  

Amiens Saint Leu  X X X   X X X X  X X X  X  X X  

Frascati San Roc. - - - X X  X   X X X X     X X X

L’Aquila La Villa X  X X  X X X  X   X     X X X

Modena Saliceto X X X X X X X   X X X X X  X  X  X

Trondheim Midtb.  X X   X  X  X X X X X    X X X

Trondheim Lade X X X   X X X X X X X X X   X X X X

Trondheim  Tillerb. X X X   X X   X X X X X X   X   

Lillehammer centr. - - - X  X X X  X X  X   X X X  X

Lillehammer Vingr. - - - X X X X X - X X X X X X   X X X

Geneva La Cluse       X X X X X X X   X X   

Sursee Mitte  X X - X X X X  X  X      X X  
Zürich Langstr.        X X X X X X X X  X X   
Zürich Schwam.      X  X X   X X X    X   

 

*) < 100 journeys/workday/inhabitant/year 
**) < 900 peripheral case areas, < 1500 central case areas departures/km2 case area 
***) < 10'000 inhabitants/ km2 case area 
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****) < 300 departures workday 

Case area and country Revealed problems at 1 stop in each case area 
(answers interviewee and experts evaluation) 

Street scale 

Liège – Belgium 
City centre 

Long trips 

Missing direct crossings to stop 

Lack of sufficient space 

Lack of sufficient seating 

Lack of sufficient shelter 

Missing requirements  

Uneasiness 

Lack of infrastructure for disabled persons 

Poor design at stops 

Eupen – Belgium 
Downtown and residential area on its bor-
der 

Missing direct crossings to stop 

Lack of sufficient space 

Lack of sufficient seating 

Lack of sufficient shelter 

Missing requirements 

Lack of infrastructure for disabled persons 

Ans-Rocourt – Belgium 
Suburban area 

Missing direct crossings to stop 

Missing requirements 

Lack of infrastructure for disabled persons 

Helsinki, Myllypuro – Finland 
Residential suburb 

Long trips 

Missing direct crossings to stop 

Lack of green and open space 

Lack of shelter against cold 

Missing requirements (escalator) 

Cleaning 

Uneasiness 

Lack of infrastructure for disabled persons 

Helsinki, Töölö – Finland 
Residential downtown 

Not very pedestrian friendly path  

Missing direct crossings to stop 

Lack of space 

Lack of shelter and seating 

Missing requirements (clock) 

Lack of infrastructure for disabled persons 

Lack of information 

Jyväskylä, City centre – Finland 
City centre 

Long trips 

Missing direct crossings to stop 
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Lack of infrastructure for disabled persons 

Jyväskylä, Kortepohja – Finland 
Residential area 

Low supply public transport 

Missing direct crossings to stop 

Lack of seating 

Missing requirements (timetable) 

Lack of information 

Lack of infrastructure for disabled persons 

Kuopio – Finland 
City centre 

Low supply public transport 

Long trips 

Missing direct crossings to stop 

Lack of shelter and seating 

Cleaning 

Lack of infrastructure for disabled persons 

Nantes, Bellevue – France 
Urban development zone, mainly residen-
tial area 

Low supply public transport 

Long trips, not very pedestrian friendly path 

Lack of shelter and seating 

Missing requirements (flowers, loudspeaker, advertisement, music) 

Security 

Lack of information 

Amiens, Saint Leu – France 
Mainly residential area close to central 
zone 

Low supply public transport, only 1 direction 

Long trips, not very pedestrian friendly path 

Missing direct crossings to stop 

Lack of shelter and seating 

Missing requirements (ashtrays, trash cans) 

Cleaning and maintenance 

Lack of infrastructure for disabled persons 

Lack of information 

Frascati, San Rocco – Italy 
Residential downtown 

Low supply public transport 

Missing direct crossings to stop 

Lack of shelter and seating 

Lack of infrastructure for disabled persons 

Lack of information 

Poor design 

L’Aquila, La Villa – Italy 
Residential, semi central 

Low supply public transport, but on peak hours 

Long trips 

Missing of sufficient direct crossings to stop 

Lack of asufficient shelter and seating 

Lack of infrastructure for disabled persons 

Lack of clear information 
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Poor design 

Modena, Saliceto Panaro – Italy 
Residential, suburban 

Low supply public transport during late time 

Missing direct crossing to stop 

Lack of space, shelter and seating 

Cleaning and maintenance 

Lack of infrastructure for disabled persons 

Poor design 

Trondeheim, Midtbyen – Norway  
City centre and harbour area 

Long trips 

Missing direct crossings to stop 

Lack of space 

Lack of shelter and seating 

Missing requirements (ashtray, trash cans) 

Lack of infrastructure for disabled persons 

Lack of information 

Poor design 

Trondheim, Lade – Norway 
Residential, industrial and commercial area 

Low supply public transport 

Long trips, not very pedestrian friendly path 

Missing direct crossings to stop 

Lack of space, shelter and seating 

Missing requirements 

Security 

Lack of information 

Lack of infrastructure for disabled persons 

Poor design 

Trondheim, Tillerbyen – Norway 
Residential, industrial and commercial area 

Low supply public transport 

Missing direct crossings to stop 

Lack of space, shelter and seating 

Missing requirements (ashtray, trash cans) and lighting 

Lack of infrastructure for disabled persons 

Lillehammer, Centre – Norway 
City centre and residential area 

Low supply public transport 

Long trips 

Missing direct crossings to stop 

Lack of space and seating 

Cleaning and maintenance 

Securtiy 

Lack of infrastructure for disabled persons 

Poor design 

Lillehammer, Vingrom – Norway 
Residential rural area 

Low supply public transport 

Long trips 
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Missing direct crossings to stop 

Lack of space, shelter and seating 

Missing requirements and lighting 

Lack of infrastructure for disabled persons 

Lack of information 

Poor design 

Geneva, La Cluse – Switzerland 
Residential and commercial area 

Long trips, not very pedestrian friendly path  

Missing direct crossings 

Lack of space, shelter and seating 

Missing requirements (for children, tv-screen, ashtray, trash cans) 

Security 

Lack of infrastructure for disabled persons 

Sursee, Sursee Mitte – Switzerland 
Mainly residential, with old town, commer-
cial and industrial parts as well 

Low supply public transport 

Long trips 

Missing direct crossings to stop 

Lack of shelter 

Lack of infrastructure for disabled persons 

Lack of information 

Zurich, Langstrasse – Switzerland 
Mixed urban district, residential, commer-
cial and entertainment 

Long trips, not very pedestrian friendly path 

Missing direct crossings to stop 

Lack of space, shelter and seating 

Missing requirements (ashtray, trash cans) and lighting 

Security 

Lack of infrastructure for disabled persons 

Zurich, Schwamendingen Mitte - 
Switzerland 
Mainly residential area with commercial 
centre 

Long trips, not very pedestrian friendly path 

Lack of shelter and seating 

Missing requirements (ashtray, trash cans, a clock, public lavatories, 
electronic display) 

Lack of infrastructure for disabled persons 
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2.5 Examples of stops with mixed traffic 
 

There are following reported “best examples of stops” in Italy (3 examples in Rom), 
Finland (1 example in Helsinki), Switzerland (6 examples in Zürich) and France (2 ex-
amples in Nantes) and Belgium (1 example in Eupen). 

2.5.1 Bus stops in Rom with “mixed traffic” 
The three bus stops chosen represent three different types of typical Rome’s bus stop.  
 
Bus stop Via Tagliamento 
The via Tagliamento stop is a very common example of bus stop along the sidewalk, no 
particular facilities are provided, and illegal parking, which is very common, can turn 
getting on/off the bus into an hard experience (a kind of illegal mixed traffic).  
The crossing possibilities provided are zebra crossings with traffic lights (103 sec. time 
full regular cycle).  
Counted pedestrians crossing to the stop (during 15 minutes): 14 (non-official paths 2, 
interactions 2). 
 

 Bus stop Via Tagliamento, Rom 
 
 
Bus stop Torre Argentina 
The Torre Argentina is a stop on the edge of a renewed pedestrian area in the Rome’s 
historical centre, here there are a lot of space, and the problem of illegal parking doesn’t 
exist, moreover no waiting facilities is provided (shelter, benches and so on) due to 
problems of environmental compatibility arisen by the “Sovrintendenza ai monumenti”; 
it is interesting to underline how pedestrian paths connecting the pedestrian area to the 
rest of the network are not well designed, with pedestrian crossing very long and under 
dimensioned refuges. (No mixed traffic example) 
There are zebra crossings with traffic lights (79 sec. time full regular cycle) 
Counted pedestrians crossing to the stop (during 15 minutes): 82 (share of non official 
path 5%, share of interactions is 20%).  
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 Bus stop Torre Argentina, Rom 
 
 
Bus stop Piazza Bologna 
The Piazza Bologna stop is an interchange point with metro line, the design is rather 
new, a shelter is provided with some seating places, nevertheless the design of the pe-
destrian paths doesn’t consider real pedestrian’s behaviour, and 100% people coming 
from one of the studied directions follows non-official (but very logical) paths. Con-
cerning all observed directions, the share of non-official path is 73%, although the fig-
ures are small.  
There is one traffic light (69 sec. time full regular cycle). 
Counted pedestrians crossing to the stop (during 15 minutes): 22 
 

 Bus stop Piazza Bologna, Rom 
 
All the three cases are mixed traffic stops, where cars and buses share the same space, 
no particular measure exists to prevent cars overtaking stopped buses. The height of the 
platform is all the cases around 12 cm. Information at the stop doesn’t include a map of 
the public transport network, timetable information is a table of departure from the ter-
minal, and is (actually) often just indicative. 
 

2.5.2 Bus- and tram stops in Zürich with mixed traffic 
The 5 stops chosen are situated in three different types of mixed traffic: 
 

- mixed traffic tram/bus/pedestrian, partial pedestrians/cars (stop Löwenplatz) 
- mixed traffic tram/cars/partial pedestrians (stops Museum Rietberg, Museum für 

Gestaltung, Laubiweg) 
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- mixed bus/cars/partial pedestrians (stop Im Hagacker) 
 

Bus- and tram stop Löwenplatz 
The bus and tram stop Löwenplatz is near the square Bahnhofplatz and in the middle of 
the city (shopping area). It is served by 2 tramlines (no. 3 and 14, 7/8min.-intervals) and 
one bus line (no 31, 7/8min.-intervals). After remodelling pedestrians had more space at 
the stop, the surrounding walkways were enlarged and are continous where streets lead 
into the walkway (street level raised to walkway level). From all sides crossings lead 
directly to the tram stop. For the remodelling traffic was transferred from Löwenstrasse 
to Gessnerallee (existing street) further out of town. 
Counted pedestrians crossing to the stop (during 15 minutes): 504 (share of non official 
path 17%, share of interactions 31%).  
 

  
Bus-/tram  stop Löwenplatz, Zürich 
 

Tram stop Museum Rietberg 
The tram Stop is situated at Seestrasse (DTV 1998 13'400) near the railway station Enge 
and on the edge of the city. The stop is served by tramline no. 7 (7/8min. interval). After 
remodelling space for pedestrians was more than doubled. At the stop car traffic runs on 
the tram lane so that the width of the walkways has more than doubled. Crossings are 
shorter and safer (with middle island). Bicycles drive along the stop over the walkway. 
Crossings are used as well from school children of the near by school. There are no traf-
fic lights for traffic control. 
Counted pedestrians crossing to the stop (during 15 minutes): 13 (non official path 1, 
interactions 4, conflict 1).  
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 Tram stop Museum Rietberg 

 
Tram stop Museum für Gestaltung 
The tram stop is situated on Limmatstrasse (DTV 1998 ca. 4’500) in the city and near 
the main railway station of Zürich. On one side of the stop is a park. The stop is served 
by 2 tramlines (no. 4 and 13, 7/8min.-interval). After remodelling space for pedestrians 
was more than doubled. (at the time of the observation in June 2002 the surface wasn’t 
finished). At the stop car traffic runs on the tram lane so that the width of the walkways 
has more than doubled. Crossings are shorter and safer (with middle island). Bicycles 
use the same lane as cars and trams. There are no traffic lights for traffic control. 
Counted pedestrians crossing to the stop (during 15 minutes): 7 (non official path 1, in-
teractions 2).  
 

  
Tram stop Museum für Gestaltung, Zürich 
 
 
Tram stop Laubiweg 
The tram stop is situated on Hofwiesenstrasse (DTV 1998 9'400) in a residential area in 
the north of Schaffhauserplatz. The stop is served by 2 tramlines (no.11 and 15, 
7/8min.-interval). After remodelling space for pedestrians was enlarged. Now the car 
traffic runs on the tram lane so that the walkways could be enlarged. Crossings are 
shorter and safer (with middle island). In the previous situation passengers had to cross 
the car traffic lane to access the tram, there were no islands. Crossings are also used by 
school children from the nearby school. There are traffic lights for traffic control. Be-
fore the tram comes to the stop car traffic is stoped (there are no traffic lights at the 
crossings).  
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Counted pedestrians crossing to the stop (during 15 minutes): 3 (non official path 1).  
 

 Tram stop Laubiweg, Zürich 
 
 
 
Bus stop Im Hagacker 
The bus stop is situated on Schweighofstrasse (DTV 1998 14'400) in a residential area 
in the west of Zürich. The stop is served by 2 bus lines(no 32, 7/8min.-interval, no 89, 
15min.-interval). Road measurements in the area of the stop were not altered with the 
exception of a narrow middle island. Bus and cars use the same lane. After the bus ar-
rives at the stop traffic lights turn red for cars and green for pedestrians. Waiting periods 
for green are between 20-25 sec. Nearby is a school so school children use the crossings 
independent of the bus stop. 
Counted pedestrians crossing to the stop (during 15 minutes): 23 (non official path 4). 
 

 Bus stop im Hagacker, Zürich 
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Bus/tram stop Schwamendingerplatz 
The stop Schwamendingerplatz is the observed stop inside the case area Zürich Schwa-
mendingen Mitte with mixed traffic. The stop is served by 2 tram lines and 3 bus lines. 
Counted pedestrians crossing to the stop (during 3x15 minutes): 210 (no non official 
path). 
  

 
 
 
Results bus/tram stops and mixed traffic  
 
The most important results out of these examples of mixed traffic tram/bus/cars/ 
partial pedestrians in the area of stops are the following: 
 

1. Mixed traffic is possible with traffic volumes (ADT) up to 14'000. The number 
of passengers is not crucial at these stops. 

2. Observed traffic speeds dont differ from the ones on the street sections before or 
after the stops, when no tram or bus stands in the stop and no pedestrians are on 
zebra crossings. 

3. Spatial conditions (comparison before and after) ease crossings for pedestrians, 
they are shorter, safer and more comfortable, only 2 lanes must be crossed. A 
middle island is an absolute must for a safe crossing between the stops resp. to 
prevent overtaking of tram or bus. The drivers attention increases when he has to 
turn over to the tram lane. 

4. Use of zebra crossings during access to the stop is high, higher than when leav-
ing (the latter is estimated). Access of pedestrians is irregular resp. not at the 
same time. Departure (after leaving the tram or bus) is at the same time. 

5. Zebra crossings on both sides of the stop and without traffic lights are ad-
vantagous for pedestrians (pedestrian precedence, no waiting, less detours), traf-
fic lights are disadvantageous for pedestrians concerning their waiting periods.  

6. It needs traffic lights at stops in streets without a specific lane for public trans-
port to ensure a safe crossing for pedestrians after bus arrival in the stop and to 
hold back motorized private traffic (example bus stop Im Hagacker, Zürich). 

7. Separated traffic lights only for motorized private traffic don’t reduce the 
precedence to pedestrians on zebra crossings near the stop, an advantage for 
them (example stop Laubiweg), but with low traffic volumes the stops of this 
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kind - as stop Museum Rietberg - could also function without traffic lights (with 
the appropriate adaptations like marks, eventually structural). 

8. The law that forbids to cross the road inbetween the 2 zebra crossing on 
both ends of the stop (distance under 50m) is not observed. Especially not when 
departing from tram or bus resp. stop. In this respect police regulations are r
ommended to be revised (admission to cross inbetween 2 crossings in the area
a stop resp. expand the zebra crossing all along the stop). 

ec-
 of 

 

2.5.3 Bus- and tram stop in Finland with mixed traffic 
The bus/tram Viiskulma is situated in the city center of Helsinki. The stop is served by 2 
bus  lines and 1 tram line. Bus, tram and cars use the same lanes. The traffic flow near 
the stop is small. There is one zebra crossing on one end of the stop. 
Counted pedestrians crossing to the stop (during 15 minutes): 33 (non official path 6).  
 
Helsinki, Viiskulma tram/bus stop 
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2.5.4 Bus- and tram stops in France with mixed traffic 
 

We are speaking below only as concern mixed traffic “pedestrian/car/public transport” 
on tram stations. 

In France, only 3 recent tram stops are structured as mixed traffic “pedestrian/car/public 
transport”. They are located in Nantes and concern : 

- “Les Lauriers” station (which is the one studied in the PROMPT case area 
Nantes). 

- “Romain Rolland” station (closed to the “Lauriers” stop) 

- “Poitou” station (on the tram route 3) 

All these 3 stations are designed on the same way.  

On the other hand, the old tram of Saint-Etienne has 5 or 6 stops structured as mixed 
traffic “pedestrian/car/public transport” stops.  

 

Below examples stop “Poitou” and “Les Lauries: 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.5.4.1.1  

 
Stop “Poitou”, Nantes: platform (height 25 cm) ; access ramps for disabled people 
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Stop “Les Lauries”, Nantes 

The observation show that: 

the conditions very alleviated of circulation (zone 30) and the weakness of 
the traffic on this way do not create conflicts with the crossing of the pedes-
trians although the places of crossing are relatively not very clear.  

• 

• 

• 

there is no pressure between the various users around the station likely to 
generate delays or takings risk on behalf of the pedestrians.  

the improvement of the station and surrounding public space is sufficiently 
flexible to allow a great dilution of the crossings pedestrians. Young people 
and the spriest cross to shortest, inside the station, indifferent to the presence 
of the tram or from vehicles in station, often with oblique trajectories; the 
older people and those which are charged or accompanied by children natu-
rally will seek the points of crossing more adapted in limit of platform and 
wait until the way is completely free.   

 

Layout recommendations as concern mixed traffic “pedestrian/car/public trans-
port” tram stations, in France: 
When the space is restricted, this kind of tram station layout can be the best. 

In the « Guide to road layouts for public transport » (Guide d’aménagement de voirie 
pour les transports collectifs), published by CERTU in 2000, 2 shapes are proposed and 
some recommendations are given. 
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Below the 2 possible shapes; with the pedestrian platforms on each side, or with the pe-
destrian platform in the axis: 
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eference: Guide to road layouts for public transport, CERTU, 2000 

n addition to the general conditions of installation of a tram in banal site (in current 
ection and crossroads), the attention is drawn to the following points:  

- any overtaking of the tram to the stop by vehicles must be materially impossible 
(except possibly by the cyclists)  

- the taking into account of the cyclists brings, in the case of a station with central 
platform, to leave a sufficient space (approximately 1,50m) between the right 
rail and the edge of the carriageway. In the case of a station with side platforms, 
it is necessary to provide a cycle itinerary bypassing the station and to treat the 
possible conflicts pedestrians/cyclists.  

- in a station with side platforms, the pedestrians must obligatorily have refuges 
between the 2 ways. 

- the entry of the vehicles in the mixed area must, as much as possible, being dis-
sociated from the entry in the station. 

.5.5 Bus- and tram stops in Norway with mixed traffic 
o far good examples (advantageous for pedestrians) for mixed traffic on a tram or bus 
top in Norway are not pointed out. There are probably several examples to be found, 
ut we are not aware of any evaluations of such bus stops.  
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2.5.6 Bus- and tram stops in Belgium with mixed traffic 
In the 3 case areas, bus is the only public transport mean. Except in Liège, busses and 
cars are sharing the same traffic lanes. 
 
Concerning the case areas in Eupen and Ans, in mixed traffic conditions, the stops were 
previously implemented laterally, out of the traffic lanes (often using some space from a 
parking lane). Actually, the trend is to stop the busses on the carriageway and therefore 
to force the cars behind the bus to stop also. The reasons of this new approach are the 
following: 
 
 More space for the bus users at the stops (the regular walkway is there extended to 

the carriageway providing the requested minimal radius of 240 cm free from any ob-
stacle, to manoeuvre a wheelchair); 

 More safety for the bus users to cross the street near the stops (the bus and the cars 
are stopped, at least in one direction) 

 More easiness for the bus drivers and a better insertion of the bus in the traffic flow 
(Even if the bus has priority leaving its stop, practically, it’s not so easy to insert the 
bus in dense and fast traffic flows when coming from the lateral side of the street. 
Such priority is effective when stopping on the carriageway. Moreover, if the bus 
stops are implemented on a parking line, it’s very difficult to enforce the rule main-
taining this space free from any car). 

 

Actual proposed solution : the bus stops on the carriageway and stops the traffic flow 
behind it (Eupen example Pict. 1) 

  Picture 1 
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2.6 The stop and the platform, recommendations 

2.6.1 Results of round table of experts in Italy 
The Round table as been held on Wednesday, the 15th of May 2002, with 18 partici-
pants. 

 
Main problems 
Accroding to the participants the most impelling problems are: 

- Traffic congestion 

- Illegal parking on the bus stop spaces 

- The long wait for the bus 

- The lack of comfort at the stop and on the bus 

- The uneasy path and crossng to the bus stop 

- The atmospheroic amd acustic pollution 

All these problems, shared ba many Italian cieies, put the height of the platform into the 
shade. 

The type of bus 
A problem of compatibility arises between the various design of the buses (no low floor, 
low floor at two or three doors) and the height of the platforms; this has influenced the 
achieved conclusions.  

- The buses should be equipped with elevator platform, if a platform height about 
30cm is not possible. The low floor buses actually in use in Rome are not 
equipped with elevator platform, but with ramps (the new buses will be 
equipped with new platforms according to the EC indications).  

- It has been indeed pointed out that the ramps to the bus, are usually so inclined 
(12 - 20%), that they do not allow people on wheelchair to be autonomous, that 
is to use them without somebody else’s help (a good ramp inclination for the bus 
is 6% till a maximum of 12%).  

 
PMR people rights 
Every user should be able to: 

- Get on and off the bus 
- Reach and leave the stop 
- Safely cross the nearba streets 
- The most disadvantaged people are the wheelchai one, according to their nees 

the platorm should be about 30cam heigh 
- Bus ramps slope is now usually from 12 to 20% and doesn’t allow wheelchair 

people to be autonomous (max. 12%). 
- Sight unpaired and blind people said htat they don’t have particular problem sith 

the height of the oklatform within reasonable limits, they have bproblems with 
coexistence. 

 

The influence of the urban environment 
Two main kinds of urban environment, that could ask for different solutions, have been 
mentioned: historical centres of cities and towns, semiperipheral or peripheral districts. 
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In these it is necessary to locate the interventions and then to operate both on the infra-
structure and on the transport means: different and with different speed depending on 
the various zones (in Rome, in part of the historical centre, only electric buses ride). 

Bus stops in historical center: 

- It is very important to analyze environmental compatibility of the solution 

- Every implementation ist yubject to the authorization of the “Sovrintnedenza ai 
Minumenti” that often sees the bus as an intruder 

- Coexistence between tram/bus and pedestrians at the same level is interesting, 
bus some safety problems have to be solved for the must vulnerable users (deaf 
and blind) 

Bus stops in periperhical district: 

- More aggressive solution may be used_ higher bus speed, bus stops separated be 
the carriageway, higher platform with ramps 

- Raised crossing may be suitable to connect the platform to the pedestrian net-
work. 

 

The design of the stop 

- The mixed traffic lanes are negativ because they allow the illegal parking in 
front of the stop 

- The platform should jut out of the walkway on the street, while the central plat-
forms, protected by railings, are considered to force to too long detours.  

- The width of the platform has to be at least 1,5 m to allow the setting in of a sig-
nal strip for blind people; a podotactile indication, a stake with a vocal message 
or with a tactile writing (to have information about the bus number and to under-
stand the direction).  

- The most shared opinion is in favour of rather high platforms (12-25cm) 
- The non homogenus fleet doesn’t allow the adoption of extreme solutions (very 

high or very low platform) 
- Bus stop should be organized by extending the sidewalks into the carriagewys at 

the bus stop, so to not allow illegal parking. 
- Bus stop should not have railings and be wide enough (> 1.5m) 

 
 

2.6.2 Results from round table of experts in Switerzland 
 

The round-table discussion in the end user group took place on October, 3, 2002 with 14 
participants. The recommendations were discussed also in a working group of the fed-
eral organisation of public transport on 16.4.2002 (Verband öffentlicher Verkehr), con-
cerning tram and bus stops. 

The aim to facilitate and enable wheel chair users access and departure to/from tram and 
bus is undisputed. Next to platform height the following factors are important: 

- Local space conditions 

- Situation of stop (island, kerbstone, straight, curve and topography) 
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- Access and departure to/from stop platform 

- Demand of crossings in the area of the stop 

- design of public space 

 
Main Problems 

- If the stop has narrow space conditions, access and departure for wheelchair 
users is difficult or even impossible (e.g. insufficient width or length of the mid-
dle island stop, insufficient width of the stop on side of walkway). An access on 
boarding level needs less width but longer ramps leading to the platform. Board-
ing via vehicle ramp needs wider stops. 

- Platforms of bus stops in a curve or in a bus bay can’t be over 16cm high be-
cause the bus over-drags the border of the platform. 

- At tram stops in a curve the gap between access level and platform can widen 
(up to 40cm according to radius, construction of vehicle and position of the 
door) so much that wheelchair users can’t access or departure over the gap with-
out a bridge, even if the platform is very high.Height of boarding level of trams 
can vary up to 10cm depending on suspension, loading, wear of wheels and rails. 
For some vehicles (e.g. Cobratram and „Sänfte“ (sedan) in Zürich) it is not pos-
sible to fit in a ramp. 

- Just as important are access and departure to/from stops, good accessibility of 
stop especially for persons with impaired mobility, wheelchair users, direct, 
comfortable and safe crossings, not too steep ramps, no stairs and steps. 

- For crossing between platforms, e.g. at a transfer station, high platforms are an 
obstacle for persons with impaired mobility, especially impaired in walking (ad-
ditional accident risk) and force passengers to make long detours, especially at 
long stops.  

- If the street design is square like on one level, high platforms might appear 
negatively. 

First proposal for solutions 

- All vehicles (bus and tram) have to have a ramp or a lift or carry a ramp 
respectively, so that differences in altitude with low platforms and wide gaps 
between the vehicle and the stop (over 3-5cm) are no obstacle for mobility im-
paired persons, especially wheelchair-users (stops in curves). 

- In principle there are two platform heights: 
a higher platform (model A) that allows at level access and departure to/from 
vehicle for wheelchair users and a less high platform (model B) for stops in 
curves or bus bays, for transfer stops or in sensitive situations that allow access 
and departure to/from vehicle for wheelchair users via a ramp. 

 
Minimum requirements  
 
Access at level 
Autonomous access for wheelchair users is ensured with a gap up to max. 5cm between 
vehicle and platform and a difference of altitude not over 3cm. Gaps up to 10cm are for 
many wheelchair users still practicable. There is the risk, especially for wheelchair us-
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ers, that one of the front wheels runs into the gap and the wheelchair turns over. This 
risk can be avoided when another person (if possible trained person) helps. 
 
Differences in altitude are feasible up to 3-5cm for manual wheelchair users, partly only 
with the help of another person. Wheelchairs with a safety device against overturn sel-
dom can be lifted over 3cm. 
 
Vehicles access height (not standardized)  
Bases are the following access heights (door near wheelchair stand) 
Tram:  30cm (mean access height above upper edge of tram track) 
Bus: 30-36cm without kneeling, with kneeling access is 7-8cm lower  
(Standard regular buses all over Europe would be possible and desirable). 
 
Vehicle ramp 
Standard upward gradient of ramp should be 12% max. 18%. From these upward gradi-
ents between vehicle and ramp with a ramp length of 80cm result a max. difference in 
altitude of 9.5-14.5cm between platform and vehicle ground floor  
Manual wheelchair users need help for upward gradients above 6% (effort), electro 
wheelchairs above 12% (risk of turning over). 
 
Minimal stop width at wheelchair access  
(first figure: distance to wall or barrier / second figure distance to roadside without bar-
rier) 
Access at level:   140cm / 170cm (minimum measure) 
Access over ramp 80cm long  220cm / 250cm (minimum measure) 
Manual wheelchairs with a front motor and so called electro scooters need 30cm more 
(recommendation) 
For the whole platform a thruway of minimal 120cm is necessary (posts, weather pro-
tection, furniture etc., for short obstacles 100cm are sufficient. 
 
Recommendations for height and wide of platform  

- Model A: High platform, height 24-30cm 
Tram stops: straight or in curves with radius >600m (in curves with radius 
<600m and hump solution for one door, see below) 
Platforms are adapted to wheelchair users when width of platform is minimal 
1.5m without obstacles (at stops situated on the roadside) resp. 1.80cm (at mid-
dle island stop). Generally a minimal width of 2.5m is required.  
Bus stops: can have a a height over 15-16cm only in case of absolut linear ap-
proach and “Kasseler” typ of kerbstone. Platform kerbstones need precautions 
against damages of vehicle body. Solutions: so called „Kasseler Profilbeton-
stein“ with wheel guidance, kerbstone with rubber coating (Modell Euskirchen 
DE) or chamfered for the protection of tyre and rim respectively. 
Maximum upward gradient of platform-ramp 6% (i.e. about 4-5m length of 
ramps with above platform heights). 
Model A ensures an access and departure at level for mobility impaired persons 
(especially wheelchair users without vehicle ramp) 
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- Model B: medium platform, height 15-16cm (bus stops) and 13 cm (tram 
stops) 
Bus stops: 15-16cm on stops, when no absolut linear approach and “Kasseler” 
type of kerbstone, with kneeling device. Up to 16cm buses over-drag the plat-
form and drive as near as possible to the stop (small gap). 
Tram stops: 13 cm on stops in curves with radius <600m and special situations, 
with hump solutions for one door, see below). 
The platform is adapted to the needs of wheelchair users with a width of 2.2m 
and no obstacles (stop laterally enclosed) resp. 2.50m (stop without barrier to the 
lane). Max. upward gradient of paltform ramp is 6% (i.e. about 2.5-2.7m long 
ramps with above platform heights. These ramps are mostly constructed with flat 
soft passages with less appearance and not in one straight ramp). 
Model B ensures an access and departure at level for mobility impaired persons 
(especially wheelchair users) with a vehicle ramp (especially at bus stops in 
curves and bays). In between solutions over 16cm are also possible.  
 

- Selective or partly higher platform for one vehicle door (hump solution) 
As in between or additional solution the platform can be higher just in front of 
the door for wheelchair access (so called hump solution) 
  

Height of platform can be reduced for the following reasons: 

- 2-4cm in the event of a gradient of the lane between tram track and kerbstone of 
platform, according to gauge (standard gauge or gauge 1m).  

- 7-8cm through bus-kneeling (inclination against platform). 
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2.6.3 Results from experts in France 
 
In France, we didn’t organize this round-table as some recommendations about the eight 
of platform already exist and are the result of a consensus. This recommendations can 
be found in two books published by CERTU: 

 

 

 

 

 

 

“Le guide d’aménagement de voirie pour 
les transports collectifs », CERTU, 2000 

 

 

 

 

 

 

 

 

 

 

« Les bus et leurs points d’arrêt accessi-
ble à tous. Guide méthodologi-
que » ,CERTU, 2001 

 

 

Extract of the document “Le guide d’aménagement de voirie pour les transports collec-
tifs ,: 

"Taking into account the technological developments for the buses (low floor, kneeling) 
and for the others rolling stocks such as trams, the platform height is no more a strong 
constraint insofar as, in many cases, it under 25 or 30 cm to the maximum. 

For a good accessibility, the platform height must comply with the rules emitted by the 
COLITRAH (COmité de LIaison for the TRAnsport des personnes Handicapées ) con-
cerning the gaps:  

- horizontal (residual space between the platform and the vehicle on the level of 
the access): 8 cm ± 2 cm 
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- vertical (height difference between the platform and the floor of the stopped ve-
hicle): 3,5 cm ± 2 cm (without pallet)  

This however imposes particular managing for a good accosting of the buses with flat 
floor " 

 

Extract of « Les bus et leurs points d’arrêt accessible à tous. Guide méthodologique » : 

"The choice of the bus stop platform height is complex insofar as it is necessary to take 
into account several criteria, especially those related to the vehicle:  

- low parts of the vehicle 
- presence/absence of pallet and/or kneeling of the vehicle 
- optimal platform height required 
- possibility or not of raising the stop 
- sweeping of the vehicle above the pavement 
- type of edges used 
- roadway cross section 

 
For examples, below, some information about the practices of some towns :  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“Generally, the platform height must be compatible with the vehicles circulating and the 
pedestrian and built environment in the vicinity. The preferable bus platform height 
choice is 18 to 21 cm " 
 
Developments from the edition of these two documents :  

Practises enable to refine gradually the data, nowadays the platform heights imple-
mented are :  

- for the buses : 15, 18 or 21 cm 

- for the tram : 25 to 30 cm 

The preferable gaps are: 

- horizontal : 5 cm 

- vertical : 5 cm 
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2.6.4 Results from round table of  experts in Norway 
 

The Round-table of Experts took place in Oslo February 5th 2002. It was arranged as a 
combination of an open workshop and Round-table of Experts, with 38 persons 
participating represented different organisations. Included was a presentation of new 
national guidelines for public transport stops  

• from the National Public Roads Administration (statens Vegvesen, 2001) 

• from the National Resource Centre for Participation by and Accessibility for 
People with Disabilities (Delta-senteret, 2001) 

 

Platform height 

In the introduction it was presented that the new guidelines recommended height of bus 
platforms to be16 cm. Some participants stressed the practical consequences and 
proposed 14-16 cm, while others were concerned about accessing the vehicle and 
proposed 18 cm. Even with 18 cm there will be a 10 cm gap unless the bus is kneeling, 
reducing the gap to 0-3 cm. 

For tram platforms 30 cm was recommended. This will need long ramps (satisfying 
gradient requirements). Measures as rails and markings are needed to prevent falling. 
The platform and ramps take up much space and motive for short cut crossings. 

Bus platform:   14-16 cm, 16-18 cm 
Tram platform:  30 cm 
Step into vehicle:  0 cm, 2-3 cm (kneeling), 10 cm 

 

Raised platforms 

About the height of platform the following considerations were discussed: 

• Raised platforms means vehicle solutions were the doors, when opened, do not stick 
outside the body of the vehicle. 

• If lower than 16-18 cm ramps or elevator on vehicle is needed. 

• Low height of vehicle increases damage of kerbstone, and the way out of bus-bays 
might have to be prolonged. 

•  The risk of falling increases. 

• Water run-off and snow removal is more difficult. The use of solid materials and 
heater cabled might minimise the problem and also the risk of slipperiness. 

• Wide sidewalks give pedestrian space for everyone. 

• At central terminals with many platforms, the height will make change of line more 
difficult and possible lead to unsafe crossings. 

• Pedestrian crossings need to be raised, marked well and run the wholelength of the 
crossing area. 

 

Bus and tram 
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• If there is both bus and tram, the platform needs to be divided and given different 
height. Standardising buses would simplify this. Where articulated buses go 
combined platforms should be avoided.  

• When only trams platform can be 30 cm high. Separate tram routes make this easier.  

 

Pedestrian streets 

• Public transport stops in pedestrian streets means conflict between pedestrians and 
vehicles, other solutions should be considered first (not legal?). 

• The platform must adapt aesthetically to the street environment. The platform must 
have ramps to avoid stumbling. 

 

Walkways and bicycle paths 

• If the place to wait is on the path, this area has to be marked for visually impaired 
persons.  

• Bicyclists passing by cause conflicts, which will be avoided if the waiting area is 
located outside of the path. Shelters need to be off the path.  

 

Public transport stopping in the car lane, cars have to stop 

• This solution gives fewer conflicts between cars and pedestrians when crossing. 

• With considerable car traffic the solution should be avoided. 

 

Central islands and public transport stops on both sides 

• The solution demand a large area, is the central island needed? 

• Is this safe or will there be overtaking in the opposite lane? 

•  The central island has to be at least 1,5 m wide because of prams etc. 

 

Public transport stops in streets with public transport lanes 

• The platform need to be minimum 1,5 m wide with a rail towards car lanes, rather 
widen the platform and reduce number of lanes. Rails and fences is a problem for 
snow removal. 

• If shelter a narrower solution is needed. 

 

Marking and visibility 

• Marking of platform and signing has to be good. Tactile surface should mark the 
waiting area and the platform. 

• Important to profile public transport stops.  
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Most important considerations in deciding on solution 

We asked the participants to write down the two most important issues to consider: 

The passengers 

• Public transport is for passengers. Universal design and stepless access will help all 
passengers. User friendly, comfortable and understandable solutions. 

• Accessibility 

• Connection between bus stop and pedestrian network. 

• Standardising buses give simpler solutions.  

• Bus has to bay close to platform. 

 

All road users 

• The solution has to be satisfying for all users. 

 

Safety 

• The safety for all users and user friendliness. 

 

Public transport and co-ordination between actors 

• Accessibility for public transport, public transport companies, practical user 
friendliness for driver. More than 16 cm platform height will cause practical 
problems and comfort problems for passengers. 

• Co-ordination, to have use of high platform low floor buses needs to be bought. 

• Requirements, bids, concessions 

• Practical solutions, aesthetic arguments and money 

 

2.6.5 Results from round table with experts in Belgium 
 
Aims and stipulations 
The aim to facilitate and enable wheel chair users access and departure to/from bus is 
undisputed. Next to platform height the following factors are important: 

- Local space availability 

- Situation of stop (island, kerbstone, straight, curve and topography) 

- Access and departure to/from stop platform 

- Demand of crossings in the area of the stop 

- design of public space 

(From the  point of view of some organisations for the impaired, the problem is less to 
have developments everywhere than to have punctually, sufficient well designed im-
provements. This is a controversial point that has to be checked). 
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Problems 
If the stop has narrow space conditions, access and departure for wheelchair users is 
difficult or even impossible (e.g. insufficient width or length of platforms, both in the 
case of a middle island stop, or of a lateral stop on walkway). 
In certain cases of high boarding level, if the platform level is close to these boarding 
level, less width is needed at the stop but longer ramps are obligatory to reach the plat-
form level from the walkway.  
If the platform is at the same level as the walkway, a ramp integrated to the vehicle is 
needed to help impaired to board, then wider stops have to be provided. 
 
Platforms of bus stops located in a curve or in a bus bay, can’t be over 16cm high, 
because the border of the platform scrapes off the bus body. 
For long articulated busses, the gap in a curve between the bus body and the platform 
can widen (up to 40cm according to radius, construction of vehicle and position of the 
door) so much that the telescopic strip is the only way to help wheelchair users to enter 
the bus, even if the platform is very high. 
 
The height the bus floor can vary depending on bus model. For the oldest busses, one 
has to climb 2 steps from the ground floor. In such busses, it is impossible for impaired 
people to enter the bus (even difficult for a person with a pushchair or for aged people). 
In some “normal” busses, the bus floor is still higher than 40 cm, but the trend is to re-
place those busses by low floor busses, equipped with kneeling device. 
 
The following demands are equally important for the impaired: 
 Correct access and departure to/from bus ; 
 Good accessibility of stop i.e. direct, comfortable and safe crossings, not too steep 

ramps, no stairs, low kerbstones. 
 
For crossing between platforms, e.g. at a transfer station, high platforms are an obstacle 
for persons with impaired mobility, especially impaired in walking (additional accident 
risk) and force passengers to make long detours, especially if the platforms are long. 
 
Proposal for solutions  
For the above reasons we consider the following solution: 

- In Wallony, the bus company (TEC and SRWT) and the impaired people’s asso-
ciation (GAMAH – PEDIBUS) have defined together a sketch for a “best” bus 
stop, accessible to everybody. This theoretical sketch is provided to guarantee 
accessibility in the worst conditions. But the real layout of the bus stops imposes 
sometimes to adapt the sketch, even if the bus stop is moved to another place. 

- The sketch is adapted to a specific type of bus : it is equipped both with a tele-
scopic strip (at the central door) and a kneeling device on the right side. Unfor-
tunately, such equipment needs wider platforms (the telescopic strip is 109 cm 
wide. If the bus stops at 20 cm from the kerbstone, as usual, the end of the strip 
is at 89 cm from the kerbstone, i.e. the width of the platform has to be extended 
so much). 

- The floor of the new busses is 36,5 cm high. The kneeling device allows to gain 
8 cm, so that in this position, the height of the bus floor is 28,5 cm. 
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- The bus company tries to improve all the bus stops, providing 15 / 16 cm high 
platforms (level of the kerbstone). The cross slope to drain off the rain water is 
2%. 

Therefore, if the telescopic strip comes at 1 m behind the kerbstone, the differ-
ence of level between the bus floor and the platform level is : 

36.5 (normal level of the bus floor) – 8 (kneeling of the bus) – 18 (height of the 
platform at the end of the telescopic strip) = 10.5 cm to climb on 109 cm (length 
of the telescopic strip), which is admissible for the wheelchair users and other 
impaired people. 

- Concerning the stops inscribed in curves, the decision makers position is the fol-
lowing : if possible, the curve will be reduced to nil on the length of the bus 
stop. If not possible, the stop will be moved where it is possible to have stops on 
straight line. 

- Actually, 3 bus lines serving the central area of Liège are fully equipped by 
modern busses and improved stops (Lines 4, 17, 18). The case of Liège is a new 
brand pilot experience in Wallony. The wish is to equip the whole region within 
an acceptable term. But one has to count with the life time of the busses and the 
existing constraints at the stops (most of them are equipped with shelters, prop-
erties of advertising agencies, so that the renewal of the stops will be negotiated 
at the end of the present contract). 

 
Minimum requirements  

Access at level 
The Public transport decision makers we meet, haven’t any project in this specific field. 
The recommended solution is the one stated on point 11.1.3. 
 
Vehicles access height (standardized for new bus)  
Basic access heights for accessible busses are the following (central door next to wheel-
chair stand) : actually (for the most recent busses) 365 mm without kneeling device, 
with kneeling device access is 80 mm lower. 
 
Standard slopes at the ground level 
Standard upward gradient of slope should be 5% in general (every 10 m max the ramp 
has to be interrupted by a landing). Such gradient can be increased to 7% on 5m max 
and to 8% on 2m max (one can admit 30% on 30 cm max to pass kerbstone). The mini-
mal width for walkways is fixed to 150 cm with a maximal lateral slope of 2% to drain 
off rain water. 
 
Minimal stop width for wheelchair access  
Everywhere on the walkway, 150 cm minimum of through pass are required (without 
any obstacle) for the wheelchair. 
On the platform, the wheelchairs need a minimal radius of 240 cm free from any obsta-
cle, to manoeuvre (taking account of motorised wheelchairs). To this it’s necessary to 
add +/-90 cm for the telescopic strip used to access into the bus. 
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Recommendations for height of platform 

Height of platform 15-16cm (kerbstone level) 
The public transport company agrees only one model, like the Model B proposed in the 
Swiss report, to ensure access / departure for mobility impaired persons (especially 
wheelchair users). In between solutions over 16cm are also possible, but kerbstones 
higher than 16 cm can also be problematic : the border of the platform risks to scrape off 
the bus body  
Max. Gradient of slope as explained above. If the ramp is longer than the accepted 
lengths considering the gradient (10 m for 5%, 5 m for 7%, 2 m for 8%), it has to be 
interrupted with landings (min dimensions required : 150 cm x 150 cm) 
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Bus and tram stops and the height of platform 

Comparison of the recommandations of Round table of experts in Italy, Norway, Belgium and 
Switzerland and studies in France 

 Italy 

(bus stops) 

France Norway Switzerland Belgium 

(bus stops) 
Main problems at 
stops 

Traffic conges-
tion, illegal 
parking, long 
waiting times, 
lack of comfort, 
air and noise 
impact, long 
detours 

   Narrow space 
conditions 
Stops with 
higher platforms 
over 16cm lo-
cated in a curve  

 

Inclination of the 
ramps to the stop 

6- max.12%   6% 5% in general 

Width of the platform  Min. 1.50m, no 
railings 

 Min 1.5m, rail 
towards car 
lanes, but rail 
and fences are a 
problem for 
snow removal 

2.50m required  
(minimum for 
wheelchair ac-
cess at level 1.5-
1.8m, with low 
platform 2.2-
2.5m) thruway 
min. 1.20m, 
short obstacles 
1.00m  

2.40m + 0.9m 
for teleskopic 
strip. Thruway 
min. 1.50m for 
wheelchair. 

Height of platform Bus stops 20-
25cm 

Bus stops 15, 18 
or 21cm 
tram stops 25-
30cm 

Bus stops 14-
16cm, 16-18cm,
tram stops 30cm
Risks of raised 
platforms (dam-
age of kerbstone, 
falling increases, 
water run-off 
and snow re-
moval more dif-
ficult, at central 
terminals chang-
ing of lines more 
difficult, ev. 
unsafer)   

Bus stops 15-
16cm + kneeling 
and ramp on 
board, more then 
16cm just in 
case of absolut 
linear approach 
and “kasseler” 
kerbstone type. 
Tram stop 24-
30cm on straight 
and in curves 
with radius 
>600m, radius 
<600m and spe-
cial sites 13cm + 
hump for one 
door 24-30cm 

15-16 cm (kerb-
ston level), 2% 
slope to drain off 
the rain water, 
with higher plat-
forms there are 
risks to scrape 
off the bus body.

Horizontal gap be-
tween bus/tram and 
platform (wheelchair 
users) 

 5cm Bus has to bay 
close to platform

Max. 5cm, for 
some types of 
wheelchairs till 
10cm  

 

Vertical step, differ-
ence between 
bus/tram and plat-
form (wheelchair 
users) 

 5cm Bus stops: 10cm, 
with kneeling 2-
3cm 
stepless access is 
required 

Max. 3-5cm for 
electrical wheel-
chairs 

With vehicle 
ramp and kneel-
ing ca. 10cm  

Design of the stop Extending the 
sidewalk into the 
carriageway 

 divided platform 
for tram and bus 
at the same stop 
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 Italy France Norway Switzerland Belgium 

Bus/tram equipment 
for stops with lower 
platforms, stops in 
curves and bays 

Bus: elevator  
platform 

 Bus: ramps or 
elevator (for 
platform lower 
than 16-18cm) 

Bus/tram: ramp 
or elevator, 
ramps inclina-
tion max. 12% 
(18%) 

Bus equiped 
with kneeling 
device and tele-
scopic strip 

Urban environment 
and the stop 

 

 

Design must be 
consistent with 
the surround-
ings. *) 

 Tram/bus stops 
in pedestrian 
streets means 
conflict 
Platform 
adapted to the 
street environ-
ment, 
connection be-
tween stop and 
pedestrian net-
work 

Difference be-
tween stops in 
square like envi-
ronments 

 

Equipment of the stop Signal for blind 
people, podotac-
tile indication, 
vocal message 
or tactile writing 

 Waiting place 
on path marked 
for visually im-
paired persons 
tactile surface to 
mark the plat-
form and wait-
ing area 
Good signing 
and marking of 
the stop 

Entry to 
bus/tram marked 
for blind and 
visually im-
paired persons 

 

Access to the stop No detours, 
raised crossings 
for pedestrians 
in peripheral 
districts, blind 
and sight im-
paired people 
have problem 
with mixed traf-
fic (coexistence)  

 Raised crossings 
for pedestrians, 
along the whole 
length of the 
crossing area,  
stop on the car 
lane gives fewer 
conflicts (no 
solution with 
considerable 
traffic) 

No detours, no 
stairs no steps 
and steep ramps 

Direct, comfort-
able and safe 
crossings, not 
too steep ramps, 
no stairs, low 
kerbstones. 

Crossing between both 
stop sides 

 High platforms 
are obstacles for 
impaired people, 
elderly and 
charged persons 
or with children 

middle island 
min 1.5m wide, 
is the island 
needed and is it 
safer with? 

High platforms 
are obstacles for 
impaired people, 
elderly and 
charged persons 
or with children  

High platforms 
are an obstacle 
for persons with 
impaired mobil-
ity (additional 
accident risk), 
long detours 

Type of tram and bus Various designs, 
new buses with 
platform accord-
ing to EC i
cations, stan-
dardising buse
required 

ndi-

s 

 Vehicle solution 
with doors not 
sticking outside, 
standardising 
buses required 

Various designs, 
standardising 
buses required 
(low floor, with 
kneeling device) 

Various types, 
low floor re-
quired (with 
kneeling device) 
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*)In historical centres solutions with no platform may be acceptable if the public transport speed is low. In other 
context clearly separated spaces for pedestrians are needed and the public transport speed can be high. In any case 
the stop must be connected to the pedestrian network. 
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3 Discussion 

3.1 New findings – new means 

3.1.1 Choice of transportation means and trip length 
Trip length up to 300m to tram and bus stops have the highest potential for journey’s on 
foot (see also results from microcensus 2000 and other research). Trip times up to 5min. 
(incl. waiting periods at crossings with/without traffic lights) are optimal conditions 
next to trip length. Larger ascents shorten trip time. According to these basics the actual 
catchments area of each stop can be defined after the following rules: 

- Actual trip length of maximum 300m (not beeline) resp. 5min. (on the as-
sumption of 1m/sec., resp. 3,6 km/h) without waiting periods and ascents. 

- Considering waiting periods at crossings: deduction of double waiting periods 
in sec. (time reduction for trip) 

- Considering ascents over 15%: doubling differences in altitude in m, adding 
this route to trip length (shortening the remaining trip length resp. trip time as-
suming 1m/sec), a suggestion from earlier research results. 

- Results: the actual catchments area of stops considering waiting periods and 
ascents: waiting periods and ascents reduce the catchments area in comparison to 
the actual trip length of originally 300m. 

Catchment areas increase with direct connections to the stop from all main directions.  

Diagonal connections and short cuts are to be offered: 

- Housing blocks and private lots over 100m length should have an alley for 
pedestrians 

- New building areas include in their plans diagonal connections to the stops 
- Minimal detour factors should be strived for i.e. up to < 1.2.  

3.1.2 Quality and design of pathways to public transport  
Safety, Security, comfort and attractivity influence quality of pathways, the follow-
ing measures should be taken into consideration (to be completed with the results of 
WP2 Safety and accessabilitiy, WP3 comfort and WP4, attractiveness): 

- Pollution as low as possible (air- and noise pollution) 

- Offer of direct and safe crossings 

- Avoiding steps and landings, pathways with no obstacles 

- Good lighting 

- Varied design, partially shadowed 
- Surrounding houses with „eyes and ears“ on the ground or first floor  

- Good connection between stops and pedestrian network 
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3.1.3 Crossing at stops 
- Reduction of crossing-length and increase of space for waiting passengers by 

enlarging walkways and mixed traffic tram/bus/car, middle island crossing aid 
between the two stop sides. 

- Crossings with precedence for pedestrians on both sides of the stop (at stop 
start and stop end), possibly elevated on walkway level (further research re-
quired?) 

- Raised crossings to the stop 

- At crossings with traffic lights coordination with green phase at arrival of 
tram/bus. Waiting periods between 15-25sec., max. 30sec., tactile and acous-
tic information for visually impaired persons 

- Traffic lights with „all around green” at crossings in a stop area (example at 
stop Augustins in Geneva?) 

- Abrogation of 50m rule at crossings, allow crossing between two zebra cross-
ings all along two facing stops 

- Guidelines at crossings for visually impaired persons, access marks (textured 
paving) at stops. 

- Speed reduction at stops: Speed reduction to 30km/h for private motorized 
traffic at stops could be taken in consideration, further research would be re-
quired. 

 

3.1.4 Stops 
Recommendations about the platform of bus und tram stops: 

All vehicles (bus and tram) have to have a ramp or a lift or carry a ramp respec-
tively so that differences in altitude with low platforms and wide gaps between the ve-
hicle and the stop (over 3-5cm) are no obstacle for mobility impaired persons, especially 
wheelchair-users (stops in curves etc). 

For the height of the stop platform, aligned to “low floor bus or tram” with a vehicle 
floor height of 30cm, thus a double strategy is necessary, aligned to a high (on the same 
level) and a low platform with a minimum height:  

- Elevated stop platform 24-30cm 
Access on the same level for wheelchair-driving without vehicle ramp (respec-
tively with ramp when gaps between door of tram/bus and stop platform are over 
3-5 cm). An elevated platform is possible on tram stops, when straight or with 
radius >600m. For straight bus stops an elevated platform up to 24cm is only 
possible in case of absolut linear approach and “Kasseler” type of kerbstone. 
Necessary platform ramp length of/to stop = 4-5m (max. inclination 6%, ).  
Traversing between stop platforms is more difficult for physically impaired per-
sons, persons with burdens or accompanying children and the danger of falling 
over rises.  
When the stop is on an island there are often chains on the side of the care lanes, 
and access to the stop is only possibly on both end of the stop. 
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An elevated stop platform is not possible for mixed tram and bus stops, and not 
for bus stops in curves.   

- Lower stop platform with a height of 15-16cm (bus) and 13cm (tram) 
Bus stops: 15-16cm on stops, when no absolut linear approach and “Kasseler” 
type of kerbstone, with kneeling device. Up to 16cm buses over-drag the plat-
form and drive as near as possible to the stop (small gap). In between solutions 
over 16cm are also possible. 
Tram stops: 13 cm on stops in curves with radius <600m and special situations, 
with hump solutions for one door, see below). 
Access for wheelchair-driving with a vehicle ramp (upward gradient max. 12% 
resp. 20%).  
Traversing between stop platforms makes no problems for physically impaired 
persons. 
Necessary platform ramp length with an inclination of 6%: 2.5-2.7m (usually not 
built as an actual ramp, but as short adapted ramp).  

- Selective or partly higher platform for one vehicle door (hump solution) 
As in between or additional solution the platform can be higher just in front of 1 
door for wheelchair access (so called hump solution) 

- Adaption of the stop to the street environment (e.g. especially in historical 
centres, special squares) 

- Guidelines and information for blind or visually impaired persons, wheelchair 
access, access marks (textured paving), phototactil indication, vocal message or 
tactil writing at stops. Good signing and marking of the stop. 

- Minimal wide of platform, to allow wheelchair access (middle islands and stop 
on walkways) 

 

Minimal equipment for bus or tram stop 

- Bus or tram shelter for protection against rain, cold, wind and sun (transparent 
glas walls with contrasts, recognizable for visually impaired persons) 

- Good lighting of shelter, information and platform 

- Ticket counter box 

- Time table, map of public transport network, town map 

- Signposts to important destinations in the surroundings 

- 8 seating provision, 4 protected, 4 non protected, and more, depending on the 
max. number of waiting passengers 

- Stop board (poles with a connection at about 30cm above the ground recogniz-
able for the blind with a blind man’s cane) 

- Waste-paper basket, ashtray 

- 1 tree per stop  

Equipment at larger stops 

- Kiosk, snack bar, newsstand, watch, phone box, toilet, drinking water, taxi rank 
at terminus or according to demand 
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- Lockers for left luggage, cycle parking racks 

- Electronic information systems (public-address system with corresponding map, 
electronic timetable) > further research required? 

- Optical and acoustical information on operation 

More research has to be made on directories to/from tram stop to important destinations. 

 

3.1.5 Sufficient supply of public transport  
Demands on an appropriate timetable of tram and buses are a suffcient number of depar-
tures per km/area (depending on the size of the city and the location of the area, central 
or peripheral), a regular, not interrupted and reliable timetable for all trip purposes 
(work, shopping, leisure, scholl etc.) and service in late hours. In smaller cities in pe-
ripheral areas alternative suggestions like call buses, collecting taxis etc. or a taylor-
made transport in sparcely populated parts of the city are possible.  

Guidelines: 

Timetable for stops in cities with 70-80’000 inhabitants 

10min. interval, in peak houres 5-7.5min., late time 15/30min, interchange by chance, 
operation time 05-24 h 

 

Timetable for cities with about 20’000 inhabitants 
30min interval, in peak houres 15min, interchange by “rendez-vous”, operation time 06-
20 h, late time alternative suggestions (call bus, collecting taxis) 

 

Timetable for smaller outskirts 
Small outskirts areas, connected to cities, with about 2’000 inhabitants and more have a 
supply of 60min. interval, interchange by “rendez-vous”, operation time 06-20 h, late 
time alternative suggestions (call bus, collecting taxis) 

 

Night service 
Cities with 100’000 inhabitants and more provide a night service on weekends (Friday, 
Saturday) from the city to suburbs and smaller cities 

 

Modern vehicles of bus and tram 
The vehicles are low floor, silent, and comfortable with space for wheelchair and prams. 
The minimum is a low floor part in high floor vehicles. Each vehicle has a ramp or ele-
vator platform 

 

Solutions, concerning all aspects of the research, are further developed in WP7 Solutions. 
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3.2 Critical evaluation of the used methods 
 

Case city 

- Analysis of data (modalsplit, supply of public transport)  
It was difficult to get comparable data for demand like modalsplit (same year, 
same kind of yourneys etc) and passengers of public transport in the case city 
and also in the case area. Data for supply of public transport were easier to 
gather and better to compare. 

Case area 
- Mapping of supply of public transport and care parking  

The mapping was very useful to estimate the quality of the network. 

- Analysis of data (supply public transport)  
Modalsplit for case areas were avalaible only in few countries. The supply of 
public transport was easy to collect, contrary to the demand.  
It was important, that the number of departures from all stops in the case area 
were counted in the same way. For stops near the border of the case area –inside 
and outside – a proportionate distribution of the departures (in relation to the 
part of the area of a circle around each stop which is inside or outside the case 
area) had to be done.  

One stop in each case area 

- Mapping of the stop and the nearby environment  
The mapping was very useful to estimate the quality of the stop area. 

- Evaluation of the stop equipment and the paths to the stop 
The evaluation in each country seems to be depending on the expectations and is 
therefore different. The stop equipment or the path to the stop is not evaluated in 
the same way, for example the supply of crossings aids is evaluated as insuffi-
cient with higher expectations and as sufficient with lower expectations (from 
passengers and experts). Even though every report follows the same structure, 
done by each partner, there are differences between them in how the problems 
are reported and how they are evaluated. What is reported as a problem by one 
partner, would maybe not be considered as severe enough to be reported by an-
other partner. 

- Observations of crossing behaviour of passengers on access to the stop. 
The results of the observed crossing behaviour are very useful. 

- Interviews with waiting passengers at one stop in each case area. 
The interviews of passengers were not representativ, but helped the experts in 
there evaluation. 

- Analysis of data (supply public transport) 
The supply of public transport is easy to collect, contrary to the demand. 

Examples of stops with mixed traffic 
To the following methods, the same comments as to one stop in each case area can be 
added (see above).  

- Mapping of the stops and their nearby environment 
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- Evaluation of the stop and the equipment 

- Observations of crossing behaviour of passengers 

About problems with the height of stop platform 
- Round table of experts  

Round tables were organised in 4 countries (Italy, Norway, Belgium and Swit-
zerland) and the results were compared with the results of studies in France to 
the same subject. The obtained results are very interesting and useful.  

 

3.3 Open research questions 
The following questions, wich need further research, were found in the WP5 Intermo-
dality: 

- Speed reduction at stops: Speed reduction to 30km/h or less for private motor-
ized traffic at stops could be taken in consideration 

- Directories to/from tram or bus stop to important destinations not only in city 
centres should be developped 

- Information for mobility impaired persons (maps etc.) to access public trans-
port should be provided 
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