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Public transport is a dynamic product. This is a result of driving behavior, interaction with other traffic, 
changes in level of demand, etc. Due to these differences, travel times fluctuate, resulting in a decrease in 
reliability and an increase in costs for the operator. This research deals with deviations in travel times and 
measures to prevent them in the planning phases: network and timetable design.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
‘Travel times tramline 12 in The Hague, during rush 

hour’ 

Background and problem definition 
Public transport, especially urban transport, has to 
deal with a lot of disturbances. This leads to less 
reliability, implying higher costs and lower income for 
the transport company and authority. 
To increase reliability in public transport, the 
following questions have to be answered: 

• What is the variation in travel times and 
what are their causes? 

• Is it possible to control these deviations or 
their effects during the two planning phases 
of public transport: strategic and tactical and 
at the operational level? 

• Which measures can be used in practice by a 
public transport company? 

 
 
 
 
 
 
 
 
 
 
 

‘Three phases of public transport’ 
 

Methodological approach 
• Analysis of travel times in urban public transport 

with the use of TRITAPT, focusing on deviations: 
causes and effects; 

• Analysis of the control possibilities of the 
deviations and their effects during the planning 
phases: network design and timetable planning; 

• Developments of measures to prevent deviations 
and/or decrease their impact. 

The focus is on urban public transport, but 
similarities with railways will be studied as well. 
 

Expected practical and scientific results
In this research an extensive analysis of empirical 
data of public transport operations will be made. This 
will provide detailed knowledge about deviations and 
their sources and effects.  
Furthermore practical measures will be developed to 
prevent deviations and decrease their impact. These 
can be taken in the design phases of public 
transport. 
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Scientific and societal relevance 
Fundamental analysis of deviations in travel times in 
urban public transport: sources and effects. 
 
Detailed insights in the mechanisms leading to 
deviations in urban public transport. 
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Case study 

Reliability is a key quality indicator for urban 
public transport. In case of unreliability travelers 
experience longer waiting times and thus longer 
travel times. Especially in urban areas, where 
the mean travel time is relatively short, the 
effect of increased waiting times is significant. 
Besides, unreliability leads to less comfort as 
well: due to bunching of vehicles the chance of 
having a seat decreases. A case study in The 
Hague reveals that unreliability has significant 
effects: examples of tram lines show an increase 
in travel time up to 25%. Nowadays, a lot of 
attention is paid to improving reliability at the 
operational level. However, possibilities for 
improvement also exist at the planning stages of 
public transport. During the network and 
timetable design reliability can already be taken 
into account, resulting in a higher level of 
service (or more easily achievable in practice).  

Improvements at tactical level 
Determining driving times 
A theoretical approach and a case study show 
the effect of design choices of timetabling on 
reliability. Analysis of actual data shows that the 
travel time is minimized if the 35-percentile 
value is used to determine the driving time out 
of historical data. This saves up to 75% of travel 
time for all passengers. 
 
Applying holding points 
If holding points are applied (and departing 
ahead of schedule is not allowed), travel time 
can be greatly reduced. A theoretical and a 
practical study show that designing 2 holding 
points, using a 30-60 percentile value minimize 
travel time (up to 60%), regarding both the 
waiting time at the stops and in the vehicle.  
 
 

Improvements at strategic level 
Line length  
Long lines offer many direct connections, 
thereby reducing the number of transfers. 
However, the variability of driving times is often 
negatively related to the length of a line, 
resulting in less schedule adherence. A case 
study in The Hague shows that in the case of 
long lines with large variability, splitting the line 
could result in less additional travel time 
because of improved reliability. This advantage 
compensates the extra time of transferring if the 
transfer point is well chosen: it could lead to a 
decrease in additional waiting time of about 
30%.  
 
Coordination of lines  
This research describes the effects of 
coordination of two lines on the same track. It 
shows that during the design of the network 
with shared tracks, not enough attention is paid 
to the effect on the reliability of both lines 
combined. Already at the strategic level 
calculations should be made of the expected 
reliability. Forecast tools and feedback of the 
operational level are needed to make these 
calculations. 
 
Design of terminuses 
To achieve high reliable public transport, 
departing on time is necessary. This research 
shows an example of improving departure 
punctuality, leading to a decrease of 35% 
additional waiting time for all travellers on a 
tram line in The Hague. To enable departure 
punctuality, terminuses should be designed, 
regarding reliable operations. Choices made in 
the design process already determine which 
level of service can be maximally achieved 
during operations. Forecast tools are needed to 
assess the effect of the configuration on 
reliability. 
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