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Einstein Telescope Infrastructure Consortium (ETIC)
WP BUDGET ETIC

EWP1 mWP2 WmWP3 mMWP4 EMWP5 EMWP6 ERWP7

WP1 Management 1% 1%

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

Missione 4 e Istruzione e Ricerca
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. EWPé - SUSTAINABLE DESIGN

I |
' UniSapienza-Ing | INFN-LNS

Mapping and

surveying

— Tender preparation
Reference geodetic

network and local geoid

. — Tender and contract
3D modelling (BIM&GIS

multicriteria analysis

— Contract progress: SAAO1
Geotechnical

investigations

— Contract progress: SAA02
Geotechnical

modeling

— Contract progress: SAA03
Hydrogeological modelling

Contract progress: SAA04
Structural models (digital

fwins)
Contract progress: SAA05
Energy and trasportation
and strategy

Digital platform for design ~ Verification and validation
management

15/02/23

Milioni €

I
__UniCA-IngCiv.

Lab for architectural
feasibility study of ET

Architectural and landscape
aspects of ET

1

0 -v.l—v‘!‘l‘!—r—r‘!-

GNSS equipment an
installation contract

Geodetic fripod/pillars
construction

Assembly and installation

GNSS network calibration

Gravimetric calibration

\
Purchase Design and installation
of seismometer
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ET distributed lab infrastructure for modeling and design

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

M Personale

M Infrastrutture

M Apparati

Scienza delle Terra
Univ. Pisa

LNS-INFN

Catania Italian Space

Agency (ASI)

Establishment of a

eodetic control
network

in-situ seismic
network for
contributing to the
extraction of a

detailed geological
model

collect

specifications and
requirements for ET

pre-feasibility
project tender

15/02/23
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Preparatory studies for ET design

64% m Studio delle operein
sotterraneo

m Studio delle operein
superficie

m Studio degli impianti

21%

7%

Rilievi, indagini, sondaggi

8% |

= Finanziato
dall'Unione europea
** NextGenerationEU

Avviso pubblico rep.3264 del 28-12-2021 per “Rafforzamento e creazione
di Infrastrutture di Ricerca” da finanziare nell'ambito del PNRR, Missione 4,
“Istruzione e Ricerca” - Componente 2, “Dalla ricerca all'impresa” — Linea di

MISSIONE 4
ISTRUZIONE
RICERCA investimento 3.1, “Fondo per la realizzazione di un sistema integrato di

infrastrutture di ricerca e innovazione”

Finanziato dall'Unione europea — Next Generation EU.
Progetto IRO00000% - ETIC, decreto di ammissione al finanziamento n. 410 del 27/10/2022
CUP_I53C21000420006 - CUI_S84001850589202300015

ETIC - EINSTEIN TELESCOPE INFRASTRUCTURE CONSORTIUM

“Studio propedeutico allo sviluppo del progetto di fattibilita tecnica ed
economica dell’osservatorio di onde gravitazionali Einstein Telescope nella
Regione Sardegna, in diverse configurazioni, comprensivo della esecuzione

delle indagini e dei sondaggi e della valutazione preliminare di impatto

ambientale, per le opere infrastrutturali, in sotterranea e in superficie, edili e

impiantistiche

e prove di laboratorio

lavori e servizi per indagini e sondaggi preliminari

11me
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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Preliminary plan of surveys and investigations (3 Meuro)

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)

technical specifications in-depth Permeability tests in Lugeon type hole

analysis taking into account the
current state of knowledge, at
geometric and positional level Installation of piezometers
setting up a methodology for Down-Hole tests
investigation cost assessment Cross-Hole tests

within available budget
Prepare the documentation

necessary to launch

. . samples of rocks or aggregates
tender,ensuring the achievement reclamation of explosive devices on an area 5 x 5 m in correspondence of the
of the expected results vertical investigations and in the hole

Video inspection
Dilatometric tests
Prove penetrometriche SPT

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

samples of land
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ACCESSI E USCITE DI EMERGENZA (volume totale 97400 m3)

Preliminary cost estimate : I I
(excavation) c1al-1-_1-10_1

della  accessoal della  accessoal  della  accessoal accessoal allabase accessoal allabase accessoal alla base

galleria i verticeV1 galleria di verticeV2 galleria i verticeV3 ramoVi- delpozo ramoV2- delpozo ramoV3- del pozo TRIANGOLO 1OK H 1 5 Ml
scceszoal accessoal sccessoal v owvive v ovews v e m (Circa 1, euro

vertice V1 vertice V2 vertice V3

ACCESSI E
GALLERIE (lunghezza totale 35,670 km) CAVERNE USCITE DI
oo (volume totale EMERGENZA

50 880000 m3) /(volume totale
oo 30% 97400 m3)
31%

15000

10000

5000

0 - — — |
Gallerie principali V12, Gallerie filtro (scavatein Gallerie di connessione ~Gallerie di connessione  Gallerie di costruzione
- V2-V3,V3-V1 (scavate in meccanizzato) caverne A-C caverneA-B eB-C
meccanizzato)
et (14220 CAVERNE (volume totale 880000 m3)
pes—— oo GALLERIE

350000
(lunghezza

300000
250000 totale 35,670
) 200000 km)
150000 39%
ET Sardinia Tsttuto Nazionale i Fisica Nucleare 100000
oo
H e o N 50000 I
HE | S C rr— o o = W m E m -
B

AX1, AX2, AY1,AY2, B1, B2, B3 CX1, CX2, CY1,CY2, DX1, DX2, D1, DY2, EX1,EX2, EY1, EY2, F1,F2,F3 Gl G2, Caverne
X3 AY3 s

o3 X3 ov3 B3 B3 63 disenvizio
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Research activities on the mechanized excavation of the tunnels of the ET project in
support of the technical feasibility studv-economic excavation in thinSaiiiaigivasi

T b o by
v ——--

Advantages and
disadvantages of
excavation with TBM
and traditional
method

—— s e st g

Methodology of
excavation of
emergency exits,
tunnels

accessories and wells.

* Gripper TBM
* Single shield TBM
* Dual shield TBM



++.__| Finanziato Ministero " .
+ | dall'Unione europea dell’Universita I[taliadomani
i NextGenerationEU e della Ricerca DI'RIPRESA £ RESILIENZA

= TC10 and LC20 configuration 8
= two or three TBMs already positioned at 7
the vertices advancing in parallel; digging = 6
from one vertex to another without GE)
intermediate exits. B S mLC20
. E mTC10
= two TBMs of the triangle configuration, to o 4 LLCLs
. , £
consider the passage of a machine from = 3 Tcis
one tunnel to another; o
2
= feed speed calculated considering the .

ROP and U values averaged with respect
to the occurrence of the formations 0
encountered along each route

2TBMSS 3TBMSS 2TBMDS 3TBMDS

TMB configuration
* These values are in the range 14-19
m/dayshifts of 24 hours and 345 working

Estimated time for the construction of the main tunnels considering
days per year

different configurations and assuming - ROP=2m/h for both formations.



dall'Unione europea dell’Universita
NextGenerationEU «5¢> e della Ricerca

[taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

Finanziato Ministero i

Preliminary indications on the management of excavated lands and rocks

— 6
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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 info account the voids in the pile.
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Preliminary strategy on the management of L20 (D=6.8 m) T10(D=7.8 m)
excavated soils and rocks Excavated Muck Excavated Muck
volume volume volume volume

3.50 (106 m3) (106 m3) (106 m3) (106 m3)

300 Surface excavations - - - -

250 Caverns (drill&blast) 0.5 0.6 1.1 1.3
:E o :zz Portals/connections/service tunnels 0.3 0.4 0.7 0.9
= 150
I,E'; . ---us  Shafts 0.07 0.1 0.03 0.04
3 o “77™  Access tunnels 1.1 1.3 1.1 1.3

000 Main tunnels 1.5 1.7 1.4 1.7

5 6 7 8 9 10
D exc(m) TOTAL 3.5 4.2 4.4 53
Regulatory framework Reuse plan
. - + fillings and substrates for construction

. . e Excavated soils and rocks classified or not as waste ) )

internal diameter of 5.5 m and 6.5 . . . » aggregates in the preparation of concrete/mortar

adding a thickness of the coating * Characterization of excavated soils and rocks in the . ea-cravel

and the back filling of 0.65 m and design and execution phases . E i & ial bank

multiplying by 1.2 ro account for . End of Waste uilding material for embankments

voids » filling of abandoned quarries

* landscaping arrangements
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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
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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
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Alignment control and monitoring, safety strategy
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optimization design

> environmental noise , S e e H\‘mﬂm LL;,
level reduction e 3 o 1 “{'uii{ﬁ'ﬁ.} n
. . Sncagte ; o i

» Digital Twin i ) i \I}m‘

> loT
> GIS/BIM Modelling
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Energy requirement and demand vs low carbon footprint

* Interference and connection with exiting service networks
* New power plants
* Refurbishment of existing plants
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Stima preliminare complessiva ET

Suspension sys'em Cryogenics
& Instalatar

ODETECTOR
O INFRASTRUCTURES

4% T3
Optics end laser 2.5%
16%
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Vacuum system
70%

Cost [M€]
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Preliminary geotechnical stability adopted to estimate infrastructure costs to be refined after site investigation plan

200 275
250
Cavern A1 175 Access
225
1 Tunnel o
= 150 2‘ ) 200
=] E 9 175
3 g 125 :
5 LA
[
w S | 150
= &
' z 100 - 10.0 = 125
- 250 - E S
§ 100
75 -
==Excavation 75
==Excavation == Anchorages
50 50
== Anchorages == Shotcrete
— 25
==Shotcrete 05 Concrete g
Concrete &= Others 0
I-Very Good II- Good Il - Fair IV - Poor
== Others 0 —IOME Rock lit
-V _ CEei ock quality
—TOTALE ery Good II- Good Il - Fair

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

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

Quale e l'investimento previsto ?

O Circa 20 Ml euro tra lavori servizi, nuovi laboratori sperimentali e posti di lavoro di alta formazione per la fase di pre-
fattibilita (costo opere complessivo stimate 2 Mld euro)

Si dispone gia di un progetto concettuale o di specifiche tecniche che possono essere condivise?

L Siesistono studi specialistici e documenti di inquadramento prodotti dalla comunita scientifica internazionale

Quali sono le tipologie di gara e i tempi di esecuzione ?

O Gare aperte, manifestazione di interesse, da assegnare entro il 2023 e svolgere nei tempi di ETIC (max dicembre 2025)

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




