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Dr. Dimitrios Terzis

14/10/2025Dimitrios Terzis

Also part of :

The class will 
start at 16h15
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2Today’s class

How do we digitize reality?
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3Today’s class

1) Your continuous projects and structure
2) Tips and examples from past years
3) Value creation/perception (+business model canvas)
4) Technology readiness level 

Break

1) Tips for your literature review
2) 1-to-1 feedback and planning for future follow ups



Structure of your project
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Problem statement in one sentence
IN

N
O

V
A

TI
O

N
 F

O
R

 C
O

N
S

TR
U

C
TI

O
N

 A
N

D
 T

H
E

 E
N

V
IR

O
N

M
E

N
T

D
r. 

D
im

itr
io

s 
Te

rz
is

 

6

• Acknowledge past developments:
Despite progress in…., there is still poor integration of 
….. / the use of …. remains rather underexplored

• Use a shift in policy/awereness or recent study:
Recent transition towards….implies that new 
opportunities will emerge towards….

• Always make reference to metrics



Examples from past lectures
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With nuclear power plants being planned to shutdown in the next decades, pressing 
challenges emerge towards sustainabe energy sourcing or optimizing energy use in 
buildings.
metrics: “a total of 27 GW in fossil fuel-fired power plants will have to be replaced within 
the next decade in Germany”

Despite progress in 3D printing technologies for producing building elements, the 
incorporation of embedded reinforcement remains rather underexplored. This is, on one 
hand, attributed to the complex mechanical operations involved with the printing nose/arm 
the associated spatial limitations. On the other hand, 3D printing is still appreciated as an 
early-stage technique which needs to further “prove itself” before attemtping more 
complex operations. The purpose of this work is to report progress in the integration of 
reinforcement in such elements and outline an innovative integration of XXXX and XXXX 
that could be beneficial for a certain range of 3D-printed elements.
metrics: XX volume per day of XX Mpa strength, significantly reduces based on the 
loading plane due to cold-joints, layer-by-layer printing.
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• “Traffic congestion costs annually CHF XXXXX.” This adds up to increasing air quality 
pollution, emotional distress for drivers and passengers etc.

• Regulations around flammability of buildings / recycling part of building change rapidly 
and question the current status-quo in materials/design and resourcing

• Custom-made cable chambers are a headache for contractors; the precast mould has 
to be designed and production is slow. Alternative: 3D print faster customized blocks

“Lockdowns have 
happened recently, even 
before COVID-19”



Problem statement: SHM
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It is based on a survey, conducted in September 2013, of 366 global 
executives in the oil and gas, utilities, chemicals and natural resource 
industries. 

Ageing infrastructure is a headache for many industries. A substantial 
majority (87%) of executives report that ageing infrastructure has had an 
impact on their operations in recent years; one in ten say problems related to 
ageing infrastructure have caused severe problems in their operations that 
they are still trying to address successfully. 

The current infrastructure upgrade spend will rise. Almost 33% of 
executives say they plan to increase spending on infrastructure in the 
coming years, while just 8% plan to decrease spending.

Fully 17% of executives say their companies will spend more than 40% 
of their operating budget on projects involving ageing infrastructure in 
the coming five years.

https://www.chemengonline.com/Assets/whitepapers/Oracle_PPM_US_
EN_WP_TheImpactofAgeing.pdf
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https://www.nature.com/articles/s41597-019-0135-1
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https://www.nature.com/articles/s41597-019-0135-1



Regarding monitoring / underground infrastructure
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Source: https://sec.ethz.ch/news-events/news/2019/09/mapping-
underground-utilities-in-3d.html

• Big Data

• Mobile 
ground 

penetratio
n radar

• 3D 
modelling

September 2025:



On 6-Dimensional modelling
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• 3D Space
• Time
• Cost (resources 

management)
• Environment
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• 3D Space
• Time
• Cost (resources 

management)
• Environment



Example of project: Problem Statement
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Example of project: Problem Statement
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Example of project
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18Example of project: Problem Statement & 
metrics



Structure of your project
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Example of project
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20Example of project: Overview of current 
solutions & Use cases



Example of project: Overview of current 
solutions (more metrics!)
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Example of project: Overview of current 
solutions (more metrics!)
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Example of project: More use cases
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Structure of your project
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Example of room for innovation: databases
solutions (more metrics!)
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Source: CIVIL 
424 (Fall 2019)



Business model canvas
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Business model canvas
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Business model canvas
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What the result of the BMC might look like? 
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Technology readiness level
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Technology readiness levels (TRLs) estimate the maturity of technologies. The European 
Commission advised EU-funded research and innovation projects to adopt the scale in 2010.

o TRL 1 – basic principles observed 
o TRL 2 – technology Proof of Concept formulated 
o TRL 3 – experimental proof of concept 
o TRL 4 – technology validated in lab 

o TRL 5 – technology validated in relevant environment 
o TRL 6 – technology demonstrated in relevant environment
o TRL 7 – system prototype demonstration in operational environment 

o TRL 8 – system complete and qualified 
o TRL 9 – actual system proven in operational environment 

(competitive manufacturing) 

PoC

Make or 
break

Likely failure in 
integration
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Technology readiness levels (TRLs) estimate the maturity of technologies. The European 
Commission advised EU-funded research and innovation projects to adopt the scale in 2010.

o TRL 1 – basic principles observed 
o TRL 2 – technology Proof of Concept formulated 
o TRL 3 – experimental proof of concept 
o TRL 4 – technology validated in lab 

o TRL 5 – technology validated in relevant environment 
o TRL 6 – technology demonstrated in relevant environment
o TRL 7 – system prototype demonstration in operational environment 

o TRL 8 – system complete and qualified 
o TRL 9 – actual system proven in operational environment 

(competitive manufacturing) 

PoC

Make or 
break

Likely failure in 
integration
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32Technology Readiness Level
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33Evaluate the TRL of your chosen vertical!
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34Evaluate the TRL of your chosen vertical!



When 
something 
is ready to 

launch…
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35Technology Readiness Level & Time



When 
something 
is ready to 

launch…
but stays 

too long on 
the launch 

pad
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36Technology Readiness Level & Time
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The world with us

The world without us

Value creation
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The world with us:
A key target is to realize the full development potential of projects (value creation)
costs, time, safety, longevity, side-effects, upgrade
(client, contractor,  employee/contractor, user, public, current/future owner)

The world without us (business as usual – BAU)

Value creation and perception

kathmandupost.com

EDF Arcadis.com
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39

1) Quick recap of last week
2) More examples of past projects
3) A task for this week

Guest lecture:
Dr. Etienne Jeoffroy
Co-founder CEO FenX AG

Value creation and perception
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40Value creation and perception
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41Tips for your literature review: BIM example
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42Tips for your literature review: BIM example
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43Tips for your literature review: BIM example

What do these 
papers touch?
- Hardware
- Case study



IN
N

O
V

A
TI

O
N

 F
O

R
 C

O
N

S
TR

U
C

TI
O

N
 A

N
D

 T
H

E
 E

N
V

IR
O

N
M

E
N

T

D
r. 

D
im

itr
io

s 
Te

rz
is

44Tips for your literature review: BIM example

The average value of construction disputes in the UK fell by 
a massive 47% last year, the value of disputes averaged 
just $17.9m (£14.13m) in 2018; well below the global 
average of $33m (£26.04m) and marking a significant 
decrease over the last six years. According to the report, 
the UK also remained the jurisdiction with the shortest 
average length of time to solve a dispute – 12.8 months.

However, our results show the UK to be a world leader in 
effective avoidance and mitigation strategies, and as we 
continue to transition towards greater use of digital 
technologies like BIM and 4-, 5- or 6D modelling, we are 
likely to see an improvement in risk allocation much earlier 
on in the process. This could help all parties to collaboratively 
resolve any difficulties before cost and time pressures start 
to escalate.

Non academic references:
https://www.arcadis.com/en/united-kingdom/our-
perspectives/2019/june/global-construction-disputes-report-
2019/

https://www.pbctoday.co.uk/news/bim-news/digital-twin-ambitions/58129/
https://www.pbctoday.co.uk/news/bim-news/digital-twin-ambitions/58129/
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45Tips for your literature review: self-healing
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46Tips for your literature review: self-healing

What do these 
papers touch?
- Risks
- Monitoring of 

risks, lets 
have a closer 
look
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47Tips for your literature review: self-healing
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48Tips for your literature review: self-healing

What do these 
papers touch?
- Interactions 

with 
reinforcement

- Risks



Thank you!

Dr. Dimitrios Terzis

14/10/2025
Dimitrios 
Terzis

Also part of :


