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WP1 Management
WP2 Optics, Electronics and Photonics
WP3 Vacuum and Cryogenics
WP4 Suspension and Interferometric large 

facilities
WP5 Computing & DAQ
WP6 Sustainable Design
WP7 Outreaching, dissemination, training
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Mapping and 
surveying

Reference geodetic 
network and local geoid

3D modelling (BIM&GIS 
multicriteria analysis)

Geotechnical
investigations

Geotechnical
modeling

Hydrogeological modelling

Structural models (digital 
twins)

Energy and trasportation
and  strategy 

Digital platform for design 
management

Verification and validation

Tender preparation

Tender and contract

Contract progress: SdA01

Contract progress: SdA02

Contract progress: SdA03

Contract progress: SdA04

Contract progress: SdA05

Lab for architectural 
feasibility study of ET

Architectural and landscape 
aspects of ET

GNSS equipment an 
installation contract 

Geodetic tripod/pillars 
construction

Assembly and installation

GNSS network calibration

Gravimetric calibration

Purchase Design and installation 
of seismometer

EWP6 - SUSTAINABLE DESIGN

UniSapienza-Ing INFN-LNS UniCA-IngCiv ASI UniPI
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ET-3G AB 
DICEA – Sapienza

multidisciplinary lab 
focused on civil and 

environmental 
engineering for 

optimized civil work 
design using advanced 
tools for surveying and 

modeling 

AT-LAB
Univ. Cagliari

support for the 
definition of the 

spatial components of 
the research 

infrastructure and 
study of the effects on 

territorial, urban 
and landscape 

systems

LNS-INFN
Catania

collect 
specifications and 

requirements for ET 
pre-feasibility 
project tender

Scienza delle Terra 
Univ. Pisa 

in-situ seismic 
network for 

contributing to the 
extraction of a 

detailed geological 
model 

Italian Space 
Agency (ASI) 

Establishment of a 
geodetic control 

network

38%

25%

37%
Personale

Infrastrutture

Apparati

ET distributed lab infrastructure for modeling and design



64%

8%

7%

21% Studio delle opere in
sotterraneo
Studio delle opere in
superficie
Studio degli impianti

Rilievi, indagini, sondaggi
e prove di laboratorio

Preparatory studies for ET design 

lavori e servizi per indagini e sondaggi preliminari 3 M€
servizi di ingegneria 11 M€ 
Studio delle opere in sotterraneo 9 M€
Studio delle opere in superficie 1 M€
Studio degli impianti 1 M€
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Territorial framework
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Geological Database - geological, geophysical and geotechnical surveying&modeling

Preliminary plan of surveys and investigations  (3 Meuro) 

ü technical specifications in-depth 
analysis taking  into account the 
current state of knowledge, at 
geometric and positional level

ü setting up a methodology for 
investigation cost assessment 
within available budget 

ü Prepare the documentation 
necessary to launch 
tender,ensuring the achievement 
of the expected results

Lidar survey and detailed celerimetric surveys

Geological, geomorphological and hydrogeological surveys

geo-structural surveys (rocky outcrops and related statistical-structural analysis)

Geognostic surveys ((at least 3000m continuous core drilling using wireline)

Permeability tests in Lugeon type hole
Video inspection
Dilatometric tests
Prove penetrometriche SPT
Installation of piezometers 
Down-Hole tests
Cross-Hole tests

Indirect seismic surveys of the refraction type (of at least one stretch per km)

samples of land
samples of rocks or aggregates
reclamation of explosive devices on an area 5 x 5 m in correspondence of the 
vertical investigations and in the hole
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Layout

Inclined Ramp

Helical Ramp

Vertical Ramp
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Preliminary cost estimate 
(excavation)

ACCESSI E 
USCITE DI 

EMERGENZA 
(volume totale 

97400 m3)
31%

GALLERIE 
(lunghezza 

totale 35,670 
km)
39%

CAVERNE 
(volume totale 

880000 m3)
30%

TRIANGOLO 10Km (circa 1,5 Mleuro))
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Research activities on the mechanized excavation of the tunnels of the ET project in 
support of the technical feasibility study-economic excavation in the Sardinia region

Advantages and 
disadvantages of 
excavation with TBM 
and traditional 
method

• Gripper TBM
• Single shield TBM
• Dual shield TBM

Methodology of 
excavation of 
emergency exits, 
tunnels
accessories and wells.
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Estimated time for the construction of the main tunnels considering 
different configurations and assuming - ROP=2m/h for both formations.

§ TC10 and LC20 configuration

§ two or three TBMs already positioned at 
the vertices advancing in parallel; digging 
from one vertex to another without 
intermediate exits. 

§ two TBMs of the triangle configuration, to 
consider the passage of a machine from 
one tunnel to another;

§ feed speed calculated considering the 
ROP and U values averaged with respect 
to the occurrence of the formations 
encountered along each route

§ These values are in the range 14-19 
m/dayshifts of 24 hours and 345 working 
days per year
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Preliminary indications on the management of excavated lands and rocks

The volume of excavated and crushed material was obtained by multiplying by a factor of 1.2 the
volume of the rock in place, in order to take into account the voids in the pile.
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Preliminary strategy on the management of 
excavated soils and rocks

internal diameter of 5.5 m and 6.5 
adding a thickness of the coating 
and the back filling of 0.65 m and 
multiplying by 1.2 ro account for 
voids

• fillings and substrates for construction
• aggregates in the preparation of concrete/mortar
• pea-gravel
• building material for embankments
• filling of abandoned quarries
• landscaping arrangements

Regulatory framework

• Excavated soils and rocks classified or not as waste
• Characterization of excavated soils and rocks in the 

design and execution phases
• End of Waste 

Reuse plan
. 



• regulatory framework of mining activities in 
Sardinia

• Regional Plan of Mining Activities - PRAE
• land use and geological maps
• Delivery and recycling plants
• Active quarries and inactive quarries
• sites for reuse
• Acquisition of all excavated materials

Strategy for excavation material reuse

wide area analysis to identify active,
planned and abandoned production
sites that could require volumes of
aggregates form the excavation of
ET tunnels and caverns



Alignment control and monitoring, safety strategy 



optimization design

Ø environmental noise 
level reduction

Ø Digital Twin

Ø IoT

Ø GIS/BIM Modelling



Energy requirement and demand vs low carbon footprint

• Interference and connection with exiting service networks
• New power plants
• Refurbishment of existing plants



Stima preliminare complessiva ET



Preliminary geotechnical stability adopted to  estimate infrastructure costs to be refined after site investigation plan



In sintesi
Quali sono i bisogni dei laboratori nelle gare che si apriranno a breve ?

q Strumenti e approcci per una progettazione innovativa (multicriterio, modellazione avanzata, …), sostenibile (DNSH)
q Strategia verso la valorizzazione del territorio e attenzione all’impatto socio-economico
q Capacità di sostenere le sfide richieste per la costruzione di una infrastruttura civile non convenzionale

Quale è l'investimento previsto ?
q Circa 20 Ml euro tra lavori servizi, nuovi laboratori sperimentali e posti di lavoro di alta formazione  per la fase di pre-

fattibilità (costo opere complessivo stimate 2 Mld euro)

Si dispone già di un progetto concettuale o di specifiche tecniche che possono essere condivise?
q Si esistono studi specialistici e documenti di inquadramento prodotti dalla comunità scientifica internazionale 

Quali sono le tipologie di gara e i tempi di esecuzione ?
q Gare aperte, manifestazione di interesse, da assegnare entro il 2023 e svolgere nei tempi di ETIC (max dicembre 2025)

Entro giugno 2023 è in programma un evento ETIC- WP6 a Roma su ingegneria civile e ambientale per ET


