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Laser-controlled boring  
machines, 120 meters long 
and weighing 1,000 tons,  
were used to excavate  
tunnels 8 meters in  
diameter, and assemble  
6-ton concrete segments with 
millimeter precision.

•  As well as being expensive, delays that 
occur during major projects often require 
unpleasant public explanations. Reliable 
communication and control technology for 
tunneling machines helps companies meet 
deadlines.

•  Fiber optic cables are completely immune 
to electrical interference. Whether a project 
is above or below ground, they play an 
important role in keeping completion 
schedules on track.

The underground line in the Swedish city 
of Malmö opened in 2010. Increasing the 
capacity of the rail system has brought a 
marked reduction in the exhaust fumes and 
noise caused by bus traffic. The fact that the 
journey times by train are shorter than by bus 
is a further advantage. 

Started in 2006, tunnel construction was 
a core part of the overall rail project. Over 
a period of two years, two tunnel boring 
machines (TBMs) dug their way under the 
city center. Four years after the machines 
commenced digging, the first train was able 
to run on tracks laid 25 meters below ground. 
All in all, around three million cubic meters of 
rock were excavated and removed from the 
site. The two giant TBMs drilled underground 
tunnels running side by side, between 10 and 
30 meters apart. Progressing at a speed of 

a meter per hour, they first tunneled their 
way from the Holma district to the Triangeln 
underground station, where a 25-meter-long, 
27-meter-wide and 12-meter-high hall was 
constructed. All construction work at this site 
was carried out via two vertical shafts located 
where the entrances to the station are now 
situated. 

During the project the tunnel entrance at 
Holma was the hub of logistical activities. 
This is where the ramp, a cut-and-cover 
construction leading down to the tunnels, was 
built. It is also where the excavated material 
was removed and all required equipment taken 
by train to the TBMs. The 230,000 m2 site 
was further used to construct and store the 
40,900 concrete segments used to line the 
tunnels. The control room for the TBMs was 
also located above ground at Holma.

System requirements

The use of Hirschmann components 
helped meet the following critical project 
requirements:

• Interference-free communication with the 
TBMs

•  A control network based on Profibus

•  Ethernet connections for data analysis and 
phone communication

Profibus and Ethernet in  

tunnel construction

Robust Profibus repeaters and 

industry-grade Ethernet switches 

used in a tunnel construction

project in Sweden.



The TBMs were controlled from a cockpit near the front of each machine. A Profibus connection 
was used to transmit control data to a control room outside the tunnel. Communication data was 
transmitted to a center above ground via Ethernet. Fiber optic cables were of decisive importance 
in ensuring the reliability of these connections. This is because optical signals are immune to 
interference from the high-voltage electrical cables that were used to supply the motors of the 
TBMs with up to 4 MW of power. There were therefore no interruptions to data communications. 
Specially designed for use in mining applications, the fiber optic cables were connected to robust 
Profibus repeaters and industry-grade Ethernet switches from Hirschmann. Installed in the 
control center and on the TBMs themselves, these network components acted as the interface to 
the local control and communication technologies.

• Single-mode fiber optic cable in 200-meter segments,

• Fiber optic conversion of Profibus signals using field-proven Hirschmann repeaters,

• Ethernet data transmitted via Hirschmann industrial Ethernet switches using fiber optic ports,

• Reliable provision of spare parts,

• Rapid availability of service engineers.

Phone +49 (0)7127/14-1809 www.hirschmann.com
©Copyright 2014, Belden Inc. Profibus and Ethernet in Tunnel Construction | AN121HE_INIT_HIR_0114_E_EMEA

Belden® Solution

Product details

Fieldbus repeaters

• Robust metal housing,

• Surveillance and service functions,

• High degree of reliability.

Managed switches for DIN rail mounting

•  Managed switches for network monitoring and diagnostics,

•  Fanless design,

•  Wide operating temperature range.


