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As the new edition of the WTC in Athens from 12 to 18 May approaches, Arnold Dix, 
President of the International Tunnelling and Underground Space Association and 
Nikolaos Roussos, President of the Greek Tunnelling Society, discuss several topics 
around tunnelling, its multiple challenges and the congress. 

With the WTC approaching in May, what is the state of the tunnelling sector globally and 
particularly in Greece? 

AD: Globally this sector has never been busier with major infrastructure being delivered 
as part of economic stimulus packages in many countries. Also the role of underground 
infrastructure in adaptive and resilient responses for the challenges posed by the 
changing climate has seen a boom in flood diversion, hydro power, sewerage and 
mountain transportation projects. 

NR: We see this trend here in Greece and in Athens. Its underground network has 
expanded considerably in recent years and this development is now accelerating 
significantly. The Metro Line 3 Extension Project to Piraeus was successfully finished in 
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October 2022, with the public opening of the final three new stations, Maniatika, Piraeus, 
and Dimotiko Theatro. The project, which included a 7.6 km long twin-track running 
tunnel, six new modern stations, and seven ventilation shafts, is one of the most 
significant expansions for the greater area of Athens and Piraeus region in decades. 

Let’s stay on the tunnelling activity in Greece and especially in Attica region. A major plan 
for the extension of the metro network in Athens is under discussion. Why are these 
projects essential? 

NR: At this time, in Athens, a Metro network with over 110 stations is proposed, with 35 
new stations in 9 extensions. After a decade of focusing Metro projects on the extension 
of Line 3 in Piraeus and the effort to begin the implementation of Line 4, new goals 
appear to be established for the coming years. The goal is to connect with other means, 
expand the network, and create new growth poles in the city, making Athens a friendlier 
city to its citizens and visitors. 

Major plans for the extension of metro networks in big cities are essential for improving 
transportation, reducing congestion, promoting economic development, and enhancing 
urban mobility. These projects can have a significant positive impact on the lives of 
people in the city, making them a crucial investment for the future. 

Sustainability in tunnelling and resilience against climate change. What’s your view? Does 
the scarcity of urban space resources make the underground space planning de facto 
more sustainable? 

AD: The threats posed to urban environments like climate change, tend to relate to less 
reliable surface assets like roads, railways, power distribution, and surface drainage, 
because more frequent, higher intensity storm events and more severe weather (such as 
heat or cold), tend to damage and render existing surface infrastructure compromised. 

This then raises the prospect of more adaptive infrastructure of which the underground 
delivers many unique opportunities. The sustainability of such options depends partly 
upon the consequences of building and operating them on the climate emergency itself. 
Enormous improvements have been made to the environmental implications of building 
such infrastructure including low carbon materials and techniques. 

In parallel, sustainability will be at the heart of the Plenary session on Tuesday 16 at 
10:30 with three round tables: Building resilient infrastructures; Tunnels: part of the 
resilience and Planning the Future. 

NR: Tunnelling can help reduce the environmental impact of transportation by providing 
underground mass transit systems, which can reduce the need for individual cars and 
improve air quality. Additionally, tunnels can be used to provide underground utility 
corridors, which can reduce the need for overhead transmission lines and help protect 
against extreme weather events. 

Moreover, tunnels can provide additional space for sustainable infrastructure such as 
underground water storage and renewable energy production. 

Regarding the scarcity of urban space resources, yes, planning for the use of underground 
space can be considered more sustainable due to the limited availability of above-ground 
space in urban areas. By utilizing the underground space for transportation, utility 
corridors, and other infrastructure needs, it can help reduce the demand for above-



ground space, which can help preserve green space and improve the overall liveability of 
urban areas. 

In conclusion, tunnelling can play an important role in promoting sustainability and 
resilience in the built environment, and the scarcity of urban space resources makes 
underground space planning an attractive option for meeting infrastructure needs. 
However, it is important to balance the potential benefits of underground development 
with the need for responsible planning and management to ensure that it is sustainable 
and does not have negative impacts on the environment or surrounding communities. 

Precisely, the WTC 2023 will be under the sign of “Expanding Underground”. Is the 
underground space undervalued as an asset? 

NR: There is a significant amount that can be done below the surface of our cities, and 
the underground space is often undervalued as an asset. There are several reasons to 
explain that. Firstly, there is a lack of awareness and understanding of the potential uses 
and benefits of underground space. Many people may not realize that the underground 
space can be used for more than just transportation tunnels and utility tunnels. 

Secondly, there are technical and logistical challenges associated with developing 
underground space. Excavating and constructing underground structures can be complex 
and costly, and requires specialized knowledge and equipment. 

Thirdly, there may be regulatory and legal barriers to developing underground space. For 
example, there may be restrictions on the use of underground space in certain areas or 
limitations on the height or depth of structures that can be built. 

AD: The area under cities is a spatial resource that is dimensionally limited but usually 
underutilised and undervalued. 

There are enormous opportunities under most cities to augment the surface for greater 
human enjoyment and to deliver efficient and effective transportation, water, sewerage, 
energy, dangerous or confidential endeavours, strategic activities, and other complex 
human endeavours underground. 

NR: In conclusion, there is a significant potential for development below the surface of 
our cities, and the underground space is often undervalued as an asset. By overcoming 
technical, logistical, and regulatory challenges, it is possible to unlock the full potential of 
the underground space and create new opportunities for urban development and growth. 
In our time, the urban planning of the underground space is mandatory for its optimum 
usage. It is our duty (and pleasure!) as tunnel engineers to inform the public for the many 
and so diverse advantages of underground works. And this is what we try to do everyday. 
To open a window for new opportunities below ground, that can make our lives so much 
better. 

How can innovations in TBM technology provide concrete solutions for expanding 
underground in a more sustainable way? Digitization and artificial intelligence in 
underground construction for example? 

NR: Innovations in TBM technology can provide concrete solutions for expanding 
underground in a more sustainable way by reducing the environmental impact of tunnel 
construction, increasing efficiency, and improving safety. 



The use of electrically powered TBMs reduces gas emissions and improve air quality in 
tunnels, as they do not emit exhaust fumes. 

Additionally, dual-mode TBMs can switch between different modes of operation, such as 
traditional tunnel boring and mechanical excavation, in order to be used for overcoming 
through certain geological formations or where excavation conditions are challenging. 

AR: These innovations include new classes of consumables and grouts to better bring 
design and construction techniques and even fully autonomous TMBs that are controlled 
from the surface and monitored and adjusted remotely. Such changes result in reduced 
environmental footprints of the TBM and its processes as well as opportunities for 
optimised design and construction. The result is faster, cheaper, more resilient, and 
smaller carbon footprint TBM construction. 

Digitization and artificial intelligence have the potential to revolutionize underground 
construction by improving efficiency, reducing costs, and increasing safety. 

NR: Digitization and AI can enable more accurate and detailed planning of underground 
construction projects. This can result in a better understanding of ground conditions, 
enabling more effective excavation and reducing the risk of delays or costly surprises. 

AI can be used to monitor excavation progress in real-time, enabling quick identification 
of issues and allowing corrective action to be taken promptly, improving overall efficiency 
and enhancing safety. 

AI can be used to automate various processes in underground construction, including 
TBM operation, materials handling, and surveying, and predict maintenance needs, 
reducing the risk of equipment failure. 

However, it is important to note that these technologies require significant investment in 
both hardware and software and will never replace our engineering judgment. 

 


