
Professional doctorate in engineering

A combination of science and practice aimed at 
innovative technology in the tunnel sector

PDEng Tunnels

This two-year programme is 

the starting point of a successful 

career as a technology designer or 

engineering expert in the tunnel industry. You 

will develop design skills for supporting strategic 

innovation. The degree Professional doctorate 

in engineering (PDEng) will be awarded 

upon the successful completion of the 

programme.
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Space constraints, mobility pressure, smart 
mobility, big data, changing government, 
empowered citizens, the energy transition 

and climate adaptation: these developments 
will hugely affect the tunnel sector. The 

tunnel programme of the COB unites clients, 
contractors and knowledge institutes to work 

together on challenges in the field of civil 
engineering, digitisation and sustainability.

www.cob.nl/english

Tunnel programme

In short
• A PDEng is an official programme at one of the 

technical universities in the Netherlands after you 
completed a master degree.

• You independently conduct an applied research project 
in the COB tunnel programme. This research is often 
carried out at your/a tunnel.

• You follow a number of courses at the university, tailored 
to your research topic.

• The programme will take up three days a week on 
average. The first year may require five days a week.

• The COB provides support from expert teams and 
ensures the coherence between the various PDEng 
research projects.

• After two years you will be smarter, your work will 
be more fun and you will have tapped into a 
broad network of new experts.



RESEARCH FIELDS
Within the COB, the tunnel sector works on research projects that provide practical 
knowledge and solutions for building and maintaining tunnels with more value and fewer 
disturbances. For the fundamental knowledge, the COB participates in the scientific 
research programme Future proof tunnels. This is where the PDEng projects are positioned.

Go to www.cob.nl/futureproof for the complete programme 
and a description of all scientific research projects

Monitoring
The project Inspection and monitoring of the 
geotechnical response of tunnel structures focuses 
the development and application of continuous 
monitoring techniques for tunnels, which don’t 
cause hindrance during use. Current methods only 
generate data on relative vertical deformation of 
applied measuring bolts. This limited dataset does 
not provide insight into the relative deformation across 
all expansion joints and does not contain information 
about horizontal displacements or rotations. Techniques 
such as monitoring with fiber optic can offer a solution.

Ground-construction interaction
Updating 3D finite element models – physics based approach for tunnel monitoring aims 
to analyse the behaviour of tunnels in soft soil with numerical models and to quantify the 
influence of cyclic movements on the tunnel construction. Validated models are currently 
not available for a reliable estimate of the life expectancy of the joints in immersed tunnels, 
under the influence of cyclic deformation and stress due to tide and temperature. This 
PDEng programme involves building 3D finite element models that consider the behaviour 
of joints and of the entire tunnel construction in detail.

Data analysis
In the project Enhanced assessment of the impact of urban development on existing and 
aging tunnels using SHM and remote monitoring the results of traditional monitoring 
sensors are supplemented with data from satellite monitoring to obtain sufficient 
coverage with fewer fixed sensors. In the PDEng programme, available InSAR data is used 
to link ground level deformation to (indicative) tunnel deformation and, depending on 
the condition of the tunnel, to determine the intervention values for the ground level 
deformations, in such a way that the operational reliability of the tunnel is guaranteed.

This leaflet describes the 
PDEng programme aimed 

at tunnels. However, for 
most research projects there 
are also positions available 

for PhD candidates. They 
will focus on developing 

the necessary fundamental 
scientific knowledge. 

Also PhD!



“The 
Geotechnical 
engineering 

group at 
TU Delft is 

implementing a 
range of research 
tools including field 

measurement, advanced laboratory 
testing, finite element modelling and data 

driven approaches to provide solutions 
for a number of problems faced by rail 
infrastructure owners. The challenges 

faced in managing transport networks are 
increased as a result of climate change 
impacts and increased demand. These 

include slope stability and scour problems 
that can lead to collapse. Developing our 
understanding of complex soil-structure 

interaction effects is needed in order to 
enhance train speed and comfort.

As a PDEng student you will help 
to develop and implement novel 

techniques for identifying, analysing and 
remediating critical rail infrastructure. 

You will work in a friendly and 
stimulating environment with 

leading researchers in the area of 
geotechnical engineering and 

infrastructure management to 
earn a Professional doctorate 

in civil and environmental 
engineering.”

Kenneth Gavin
Professor Subsurface engineering

“Actively bringing 
together experts 

from all disci-
plines, that 
is what the 

COB does. 
We see joint 

knowledge 
development as an important 
means of enhancing the quality 
of underground use of space. We 
do not approach our participants 
as competitors, but as parties 
that work together, pre-com-
petitively, on solutions that are 
of value to them all. And then it 
shows that ‘professional idiots’ 
who compete fiercely with each 
other during a tender, get to 
work with us brotherly and 
sisterly. As long as the assign-
ment is interesting enough and 
touches them.

That is exactly what we want 
to achieve with the tunnel pro-
gramme and with the new PDEng 
trajectories. The tunnel programme 
focuses on huge tasks, but the expert 
teams work in small steps on concrete, 
practical questions. The PDEng Tunnels 
student joins the warm nest of such an 
expert team that also has a direct con-
nection with the challenges from the field. 
In this way, every tunnel project gets a little 
better, and we make great strides together.

We strive for a new generation of professional idiots 
who know each other, learn together and build a bridge 
between science and practice.”

Karin de Haas
CEO of the COB



“Creating new 
technology and 

methods for the 
building and 
construction 

industry or 
developing a rail 

system that can 
deliver a sustainable and robust train 
service, requires design engineers with 
integral knowledge and multiple skills. 
Innovations are not only the result of 
good ideas; they require an analysis of 
asset management and risks, they need 
to be sustained with a sound and solid 
business case. Besides this, an analysis 

of asset management, 
risks and the design steps 
must be carried out before 
technological innovations can be 
demonstrated and implemented. 

As a PDEng student, you will work on 
an innovation in the civil engineering 
sector. Our Structural engineering group 
will guide you to find a scientifically 
based solution to make your innovation 
project work.”

“The Dutch infra-
structure is outda-

ted. Unexpected 
and prolonged 
traffic blockages 

as a result of the 
outdated infra-

structure are already 
causing considerable economic damage, 
and a closure of important arterial roads 
for months is no longer socially accepta-
ble. Asset owners are faced with a huge 
peak in the replacement and renovation 
task. In the next ten years alone, around 
thirty tunnels need to be renovated. 
All this calls for smarter and integrated 
solutions to tackle the maintenance and 
renovation of tunnels.

At the same time, there are 
not enough people with the right 
expertise to efficiently and effectively 
address the growing conservation pro-
blem. The PDEng programme offers 
opportunities for experts, working 
at all companies in the sector, 
to extend their knowledge and 
specialise.“

Rolf Dollevoet
Professor Railway engineering

Wout Broere
Teacher Underground construction



PROCEDURE

Requirements
Application is open to university graduates. 
You will need at least a Master of Science 
degree or equivalent, preferably in the 
exact sciences. 

There will be an assessment and selec-
tion procedure before you can enter the 
programme. TU Delft uses strict selection 
criteria to ensure the required high quality 
of participants. Excellent marks, being 
highly motivated and a design-oriented 
attitude are vital. You should also have a 
good command of the English language.

Selection
You can apply by sending a letter of 
application with a complete curriculum 
vitae and a letter of recommendation (all 
in English) from your employer or from an 
executive in the industry, scans of your MSc 
certificate and transcript of records, and 
a proposal for the individual innovation 
project. In addition, a letter of recommen-
dation from the COB is required, in which 
your employer also agrees to cooperate. 
Suitable candidates will be invited to an 
interview with the selection committee of 
the programme.

Diploma and degree
On successful completion of 
the programme, you will receive a 
diploma. You are then entitled to use 
the academic title Professional doctorate 
in engineering (PDEng) and you will be 
registered as a Technological designer in the 
Dutch register kept by the Royal Netherlands 
Society of Engineers (KIVI). 

The quality of the programme is assured by an 
assessment and certification procedure by the 
Dutch Certification Committee (Nederlandse 
certificatiecommissie voor opleidingen tot 
technologisch ontwerper, CCTO).

Good to know
• You will remain employed at your organisa-

tion during the PDEng programme.
• The costs for the PDEng programme 

amount to € 15,000 a year for 
education, supervision and use 
of the university’s (knowledge) 
infrastructure. These costs are 
covered by the COB.

More information 
Would you like to know more 

about the procedure, practical 
matters or the content of the 

programme? Please contact Karin de 
Haas (COB) or Wout Broere (TU Delft). Or 
check the websites of the COB and TU Delft.

 karin.dehaas@cob.nl •  w.broere@tudelft.nl

www.cob.nl/pdeng • bit.ly/tud-pdeng

If you are interested in 
becoming a PhD in the COB 
tunnel programme please 

send your resume to 
 karin.dehaas@cob.nl 

You will receive the job 
descriptions as soon as they 

become available. 

PhD?



CURRICULUM

The PDEng programme consists of four parts: projects, compulsory courses in the field 
of design and research, compulsory courses on tunnels and underground construction, 
and elective courses. The schedule below shows the credits (ECTS) per project and 
course and the schedule of the two-year programme.

FIRST YEAR SECOND YEAR

Semester 1 Semester 2 Semester 3 Semester 4

B1 B2 B3 B4 B1 B2 B3 B4

PROJECTS

Individual project 60 ECTS

Integral project 12 ECTS

COMPULSORY COURSES

Advanced principles in product 
and process design 6 ECTS

Techno-economic evaluation 6 
ECTS

Research design 2 
ECTS

Effective communication for 
designers

2 
ECTS

Integrated design 4 ECTS

Asset management for designers 4 
ECTS

Risk management for designers 4 
ECTS

TUNNEL SPECIFIC COURSES

Foundations and excavations  
(aspects of soil structure 
interaction) 

6 
ECTS

Geotechnical design 
(construction of bored and 
immersed tunnels)

5 
ECTS

ELECTIVE COURSES

Course of your choice of a master’s 
degree at a university in the Netherlands 9 ECTS

ECTS are credits according to the European credit transfer and accumulation system. An academic year 
comprises 60 ECTS; one ECTS equals 28 hours of study load.



PROJECTS

Individual project
The individual project is the main part 
of the programme. It is carried out in 
relation to the strategic innovation 
needs of your organisation. The outline 
is defined during the admission 
process by the candidate in consulta-
tion with the industry and the selection 
committee of the programme. Prior to 
the start of the second quarter of the 
first year of the programme, students 
must develop a final plan that will be 
submitted to the selection commit-
tee. After approval the student can 
commence with the individual design 
project. Spreading the individual 
design assignment over the two years 
of the programme will help the student 
to understand the theory of the courses 
by applying it in practice.

Integral project
The integral project is carried out by a 
team of students working on a real life 
case. It begins shortly after the start 
of the programme. The student gains 
insight in the complexity of innovation 
and designing but also gains the 
knowledge and skills needed to launch 
a new product or system. The topic 
of the integral design project will be 
determined in consultation with the 
organisations involved in order to 
align the content as much as possible 
with the objectives of the sector. At 
the start a kick-off meeting will be 
held with designers from both the 
industry and TU Delft to share their 
experiences with the students.

COURSES

Advanced principles in 
product and process design
Development of knowledge and compe-
tencies in product and process design 
methods. You will also learn to critically 
review and evaluate conceptual product 
or process designs.

Techno-economic evaluation
In general, this course examines the state 
of the economy and the characteristics of 
the civil and environmental engineering 
processes, the best practice in estimating 
the capital and operating costs. It also 
gives a short introduction to finance for 
non-accountants.

Research design
Support of the PDEng student in defi-
ning and planning the individual project 
with appropriate scientific research 
steps and in a relevant theoretical 
framework.

Effective communication for 
designers
The objective of this course is to develop 
communication skills and to present 
ideas, models or new technology effecti-
vely to different types of audiences.

Integrated design
This course integrates different design 
approaches that are relevant for all 
disciplines entailing the creation of pro-
ducts and services in the areas of civil, 
geo and environmental engineering.



Asset management for 
designers
The purpose of this course is to learn 
the skills needed to integrate acquired 
data, tools and new technology for the 
engineering of improvements in con-
structions and installations in an asset 
management context.

Risk management for 
designers
This course deals with the aspects of risk 
management in the individual project, 
with emphasis on methods and techni-
ques for analysing and evaluating threats 
and failures.

Foundations and excavations
In this course students will extend 
their geotechnical and structural 
design knowledge and apply this to 
advanced soil-structure inter-
action problems focussed on 
foundations and deep excavati-
ons. They will evaluate lab and 
field test data and determine 
geotechnical parameters for 
the design of foundations 
and excavations and select an 
appropriate design model. The 
course is taught using a problem- 
based learning philosophy with 
short lectures on key topics followed 
by application of the knowledge to 
real-world problems.

Geotechnical design
This course introduces the design and con-
struction methods of bored and immersed 
tunnels, as well the impact of other 
construction activities on soft soils. The 
course provides criteria for the evaluation 
of different infrastructure design methods, 
allowing the student to assess viable solu-
tions for effective design and construction 
of infrastructure, also considering aspects 
such as soil variability, geo-risk manage-
ment and fire and operational safety. 

During the programme, you learn 
how to initiate and develop a com-

plex, innovative design project that is 
of interest to a company/industry or your 

own employer. A design project is the core of 
the programme and is carried out individually. 

It is supported by various courses as well as 
an integrated group project. The individual 

design project takes the innovation past 
the phase of prototyping to implemen-
tation and market introduction, where 

you demonstrate your ability to apply the 
knowledge you have obtained during the 

course of the programme, in solving a 
real-life, complex design problem or 

developing a new system.

Working on innovations





Cohesion
This diagram shows the relationship between 
the projects of the COB tunnel programme and 
the research projects of Future proof tunnels 
(yellow blocks) in which PDEng students 
participate. See www.cob.nl/futureproof for a 
larger version.

https://www.cob.nl/futureproof


Direct response 
to market needs
The tunnel sector urgently 
needs young professional 
designers who can provide 
the sector with a knowledge 
boost and advanced technical 
innovations. Our society is facing 
various social and environmental 
challenges, such as climate change, 
aging infrastructure, rapid technology 
development and increasing demand 
for mobility. These challenges require 
innovative solutions by engineers and 
designers. In response to this market 
need, the Dutch technical universities and 
the COB offer this joint PDEng programme. 
The programme will deliver highly skilled 
design engineers who can succeed at the 
forefront of the civil and environmental 
engineering sector.

Collaboration with the industry
Various companies in the civil and 
environmental engineering sector are 
closely involved in the development of our 
education, so we can make the courses, 
projects and cases reflect the reality of 
tomorrow. For example, the demand 
for sustainable materials and circular 
working methods is addressed. The 
PDEng programme responds to the 
increasing complexity of tunnel 
projects, where there is a need 
for specialists with the ability to 
integrate new technology and 
disciplines such as digitisation 
and sustainability.


