
BRENNER BASE TUNNEL

Summary

On April 29, 2004, Decision No. 884/2004/EC of the European 

Parliament and of the Council launched a major underground 

railway project known as TEN – Axis No. 1 Berlin–Verona/Milan-

Bologna-Naples-Messina-Palermo, with a total length of 2,200 

km. Part of this north-south connec�on includes the sec�on 

forming the central segment of the Munich-Verona railway 

corridor, known as the Brenner Base Tunnel. Extending over more 

than 55 km, the tunnel will connect Innsbruck (Austria) and 

Fortezza (Italy) and is part of a system of tunnels totaling 

approximately 230 km, which will cross the Alps and include two 

main tunnels, exploratory adits, cross passages, and access 

tunnels. This project has been possible thanks to the European 

Union and, above all, the agreement between Italy and Austria.

In this large-scale context, the need for a geological and geode�c 

monitoring service in the Val di Vizze clearly emerged, also due to 

the specific characteris�cs of the area.

Geodetic Monitoring in Val 
di Vizze

Loca�on: Val di Vizze

Conclusion: 2024

Focus: Geological and 

hydrogeological risk

Challenges:

Ÿ Providing a geode�c monitoring 

service for the area to support 

the construc�on of the Brenner 

Base Tunnel

CAE Solu�on:

Ÿ 2 robo�c total sta�ons (TPS) 

with 59 targets 

Ÿ 5 automa�c GNSS receivers 

Ÿ 2 photovoltaic systems 

Ÿ 1 leveling loop of 1 km



COMPOSIZIONE

The geode�c monitoring system in the 

Val di Vizze area consists of:

Ÿ 2 robo�c total sta�ons (TPS) with 59 

targets, configured to ensure 

con�nuous opera�on, monitoring 70 

points (prisms) on an hourly basis; 

Ÿ 5 GNSS receivers, configured for 

con�nuous opera�on and real-�me 

data acquisi�on with transmission via 

GPRS to the data processing center; 

Ÿ 2 photovoltaic systems to provide 

power to one GNSS sta�on 

(Fussendrass) and one robo�c total 

sta�on (Caminata); 

Ÿ 1 precision leveling loop of at least 1 

km in length within the village of 

Caminata. 

For each measurement point observed 

by the total sta�ons, the results of a daily 

session were automa�cally provided 

within the system. For each prism, a 

value was calculated as the median of 

the 24 measurements acquired during 

each hour.

The project also included, every six 

months, independent verifica�on 

through high-precision geometric 

leveling to validate the results of the 

automa�c measurements.risulta� delle 

misure automa�che.

CHARACTERISTICS

vThe area hosts an aquifer composed of 

quaternary glacial deposits, bounded 

downstream by a rocky threshold where the 

Novale hydroelectric dam is located. Studies 

have iden�fied this area as poten�ally 

subject to subsidence of up to several 

decimeters.

In this context, CAE won a tender issued by 

BBT SE, the European company responsible 

for the construc�on of the Brenner Base 

Tunnel, for the development of a geode�c 

monitoring service in the Val di Vizze.

The system was designed to detect 

subsidence phenomena caused by 

poten�al drainage of underground water 

bodies related to the advancement of the 

tunnel beneath the valley. The objec�ve is 

to iden�fy possible impacts on surface 

structures and infrastructure.

The technologies used, namely GNSS 

receivers, are capable of providing data 

which, once processed, allow the 

determina�on of 3D distances (in space) 

between the various measurement points, 

referenced to a local receiver considered 

stable (Afens). Each GNSS receiver 

determines its posi�on rela�ve to the 

satellite constella�on and transmits it to the 

control center via GPRS network, where the 

data are processed together with those from 

other technologies included in the system.

To detect possible anomalies, automa�c 

data are compared with predefined 

thresholds for both absolute and differen�al 

displacements over �me and space, with 

reference to strategic surface structures.
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