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Tom Gut, Swiss Federal Railways SBB

Canberra, 23 August 2023

The New 
Gotthard 
Base Tunnel

Introduction.
The Political System 
in Switzerland.
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Subsidiarity.

The Federal Council (President and Ministers).
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The Parliament.

Direct Democracy.
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History.

Chronology.

13th Century Construction of the first bridge crossing the Schöllenen
canyon supported by the Devil

1799 Crossing of the Gotthard pass by Russian general Suworov (24.9.-
10.10.1799)

1882 Opening of the old Gotthard Railway Tunnel

1992, 1998 and 2014 Popular votes on construction and financing of 
the New Rail Link through the Alps (NLRA)

1999 Start main propulsion of the Gotthard Base Tunnel

2010 Main breakthrough of the Gotthard Base Tunnel

2016 Opening Gotthard Base Tunnel
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SBB - Who we are 
and where we come 
from.

9

10

Passenger Services

Production

11,260 trains/day

Passenger Services

Markets

1.10 m. passengers/day

Real Estate

3,500 buildings

Infrastructure

3,265km of network

SBB Cargo

185,000 tonnes of 

freight per day

As an integrated railway, we get Switzerland moving 

– every single day.
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A few interesting figures.

11

93,1%

train punctuality for 

passenger services 

11,260

trains on the network 

every day 

7,000 

media enquiries, 250 

press releases each year 

80.7 points 

for customer satisfaction

804

stations and stops for 

passenger services 

AUD 8.81bn       

annual purchasing 

volume 

413,000

Annual tickets in 

circulation

20,000

Infrastructure 

construction sites

656 

multiple units, 

108 power cars, 

1,982 passenger coaches, 

543 mainline locomotives

12

SBB is the backbone of mobility in Switzerland. 

Source: SBB Historic
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The Gotthard Linie.
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SBB: Gotthard Line. 

Gotthard  (57.4 km)

Opening: December 2016

Ceneri  (15 km) 

Opening: December 2020

4-metre corridor

Opening: December 2020
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Easier gradients - less locomotives for fright trains.

1600 Tonnen Basel – Bellinzona / Luino

1600 Tonnen mit Schiebelok ab Bellinzona bis Chiasso

Zwischenlok

Schiebelok

1800 Tonnen

1400 Tonnen

1600 Tonnen

The Tunnel System.

178 Cross sections

2 x 57 km oneway tunnel

South

North
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Facts & figures.

17

� Mix traffic (passenger and freight trains)

� max. speed passenger trains: 230km/h

� max. speed freight trains: 160km/h

� max. length freight trains: 750m

� 2 passenger trains/h and direction 

� 6 freight trains/h and direction 

� Trucks on train: max. height 4.2 m

� max. declination: 12.5 per mill

� radius: ≥ 5’000 m

� Life cycle: min. 100 years

� max. temperature inside the tunnel: >40°C

How did Switzerland build such a tunnel?

2012–2016 Preparation for operation and commissioning by 

SBB.

1999-2016 Implementation by Alp Transit Gotthard (ATG).

3 popular votes.
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The Gotthard Base 
Tunnel (GBT).

19

Highly Reliable Infrastructure.

250’000 trains travelled through the GBT in the first five years of 

operation (February 2022).

20

In average 195 trains a day – including 140 freight trains.  

In average 4’600 trains can pass without a delay caused by an 
installation. 
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Travellers are now closer to southern Switzerland.

30 minutes faster to Ticino and Milan. 

Every day, an average of 11’000 passengers travel through the 

Gotthard Base Tunnel.

Services and concept 
of operations.

22
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The GBT in the heart of the new north-south corridor. 

The New Gotthard Line.

The entire new Gotthard Line is in service since 2020:

260 train paths/day

750-metre-long freight trains 

4-metre corner height

3-minute gap between trains

More freight shifted from road to rail.
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Clip: How SBB operates the Gotthard Base Tunnel.

SBB • Infrastructure • Gotthard North-South Corridor Projects • 16.3.18 25

Maintenance.

26
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• 178 Cross passages

• 2 MFS-NHS (multi functional and 

emergency station), junctions

• 3 Access tunnels

27

308 km tracks

43 Junctions

153 km Power line

2‘600 km Fiber optic cables

3‘200 km Copper cables

900 Beacons (ETCS)

360 Axe counters 

2‘200 Electric cabinets

10‘000 Lights  

500 km Drainage tubes

several IT-Systems

The extraordinary dimensions of the installations of the 

Gotthard Base Tunnel.

General Challenges.

Access is largely only possible under difficult conditions.

Climatic conditions and dust in the tunnel.

Shift planning must be flexible and adaptable to allow for 

unforeseen incidents and disruptions. 

Large physical quantities.

Two languages and cultural differences.

Low net working hours.
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Challenges relating to design of installations.

All technical systems installed in 178 cross-passages. 

Very challenging to ventilate tunnel during maintenance 

work. 

The installations are primarily designed for commercial 

operations and not for maintenance.

Control technology is complex. 

Maintenance, repair work, change of installations.  

Maintenance

One of the two tubes is closed to commercial traffic from 10 

p.m. to 6 a.m. on Saturday and Sunday nights.

Change of Installations (end of Life Cycle)

1/3 of one tube closed during 12 days in January (northern or 

central third) and 10 days in January and August (southern 

third). 

Repair work

1/3 of tube closed for four hours or immediate closure 

depending on the fault category.
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Planning and logistics.

As stable as possible long-term planning vs. flexible short-

term planning.

Net working hours 4.5-5 hrs during an 8 h closure.

Rail logistics and spare parts logistics are very complex.

Planning not just depending on regular intervals but also 

on need for installation upgrades.

Tunnel cleaning.

Material collected in two shifts
(around 11 working hours)

253 kg lost 

freight
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Maintenance train.

Description of vehicles for maintenance GBT.
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Maintenance and intervention centers

Erstfeld and Biasca.

Safety, fire fighting 
and rescue.

36
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Safety in the Gotthard Base Tunnel is based on five pillars.

3. Autonomous help.

1. Incident prevention.

2. Mitigation.

4. Assisted rescue / fire fighting.

5. Basic and advanced training.

Incident prevention.
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Mitigation.

Autonomous help.
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Support of autonomous help.

SBB • Infrastructure • Gotthard North-South Corridor Projects • 16.3.18 41

In the tunnel.

 Tunnel tubes

 Emergency stop stations

On the train.

 Safety notices

 Signage

Assisted rescue and fire fighting. 
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Incident involving fire.

Basic and advanced training.  
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Firefighting and rescue train.  

Future challenges.

46
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Lifecycle estimation.

47

The GBT is composed of many different interdepening systems. Considering 

their lifecycle, we could divide them into the following “families”:

– Civil engineering manufacts

– Railway tracks and switches

– Cables

– Safety System

– Electromechanical systems

– Telecommunication systems

– IT-Systems

– …

10-20 years

10-30 years

8-10 years 

25-45 years

50-100 years

20-40 years

5-8 years 

Long interval.

48

The new concept for the big renovation projects is called Langintervall

Lead and planning 

from South

Lead and planning 

from North

1

2

3

4

5

6
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Investment per subsidy period for the next 100 years.

492023 Vertraulich
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Investment per subsidy period for the next 100 years in mCHF

Limit of feasibility

How do we face 
these challenges?

50
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The weakest link 
determines the 
agenda.

53

Crash of cargo train on 10 August 2023.  

What happened?

Derailment of freight train.

Repair work

14 days until retaking into operation of eastern tube

approx. 8 months until retaking into operation of western tube

Damage caused

30 carriages derailed

Track damage on 8km

Crossing gate fully damaged.

est. AUD 50-90 million of damage on infrastructure
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Thank you for your attention.


