


When the Earth moves...
...fascination and anxiety come to- 
gether. Earthquakes are as unpredictable 
as they are destructive, and they deserve 
our attention. Although we cannot prevent 
them from happening, we can considerably 
limit the damage they cause by understan-
ding the mechanisms involved and building 
accordingly.

This exhibition takes you on a playful path 
along an imaginary fault line, inviting you 
to unravel the secrets of these impressive 
geological events.

Although you won’t leave knowing when 
the next earthquake will occur, you will 
certainly have a better understanding of 
why it will happen.

Enjoy your visit and follow the red fault line!
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Séisme 3.0
An installation by Nicolas Elsig 
and Mathias Dessimoz.

Séisme 3.0 constantly moni- 
tors the movement of the Earth’s 
crust. Every time there’s an earth- 
quake, its mechanism is set in motion and 
a metal sphere drops: a small one for 
a small tremor, a big one for a big tremor. 
Over time, the spheres accumulate 
according to the Earth’s seismic activity.

No one knows when the next one will fall, 
but you can try to guess how many will 
fall during your visit.

Data from the European Mediterranean Seismological 
Centre (EMSC). To ensure only valid earthquake data is 
shown here, there is a delay of one hour. An earthquake 
shown here at 2.20pm actually occurred at 1.20pm.



What is this strange line? 2

A chart showing 
stock market activity?

The result of 
an electro-
cardiogram?

The zig-zag 
of a sewing 
machine?

A cubist 
painting?



The line is part of this seismogram, which was 
obtained by measuring the vibrations in the 
ground over a period of time using a seismo-
graph. It was recorded in Weston (Massa-
chusetts, USA) during an earthquake on 9th 
February 1971 in San Fernando, California.



A journey to 
the centre 
of the Earth

Understanding earthquakes 
involves travelling deep inside 

the Earth...

Beneath the rigid crust encasing 
the planet lies the mantle. The mantle consists 
of solid rocks. But on a planetary timescale 
(i.e., measured in millions of years...), these 
rocks behave like a highly viscous liquid, 
flowing very slowly in so-called convection 
currents.

This slow movement causes the Earth’s crust 
to shift by anywhere between a few millimetres 
to fifteen centimetres per year, a process 
that can cause colossal pressure to build up.

It is these very slow but powerful movements 
that are at the root of– plate tectonics and 
earthquakes.
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The mantle 
from 40–2,900 km

The mantle is essentially composed 
of peridotite (a mixture of silica 
and magnesium oxide).

Although it is solid, this rock 
does move very slowly, 
like a highly viscous 
liquid.

The Earth’s crust 
40 km average thickness

The Earth’s crust is very rigid and 
relatively thin (continental crust = 30–70 km, 

oceanic crust = 4–12 km). It is essentially 
made up of rocks composed of silica 

(silicon dioxide, SiO2) and aluminium 
oxide (Al2O3).



 

The outer core 
from 2,900–5,200 km

The outer core is liquid and 
consists of molten nickel 
and iron.

The inner core 
from 5,200–6,400 km

Like the outer core, the inner 
core is also made of iron and nickel, 

but, due to the high temperature 
and very high pressure, it is solid.



Inner core 6,000°C

Outer core 3,800–5,500°C

Mantle 1,000–3,800°C 

Crust 0–1,000°C

Things are 
happening here!

Temperature differences between 
the surface and the interior of the 
Earth cause very slow movements 

of the mantle rocks.

The movements are shown here, 
having been sped up significantly. 

They cause movements of 
the Earth’s crust which result 

in earthquakes.  



A tectonic ballet 
The vast majority of earthquakes 
happen along the boundaries 
of tectonic plates.

Scientists now know how to predict the 
speed and direction of plate movement, 
making it possible to identify areas of 
high seismic activity.

This map shows the magnitude five 
earthquakes occurring in 2018 and 2019.
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The Earth’s surface is made up of a thin 
crust. It’s a few dozen kilometres thick and 
is divided into several pieces, called 
‘tectonic plates’. These plates can be either 
oceanic or continental plates and they sit 
on the Earth’s mantle.

Very, very slowly, they slip and slide, moving 
closer or further apart according to the 
movement underneath them in the mantle.

It is this movement that 
causes earthquakes 
and forms oceans and 
mountains, including 
the Alps.

Reconstruct this puzzle, which 
includes the major tectonic plates.

Then press the red button to see 
the plates drift. 



Beware of slippery plates!
The Earth’s surface has not always 
been the way we know it. It has been 
constantly changing for millions of years 
and... it continues to do so!

If we go back 280 million years, there was 
only one continent, Pangaea. As a result 
of the convection currents in the mantle, 
Pangea eventually broke up and the pieces 
slowly migrated away. It wasn’t until the 
1960s that this process was accepted by 
scientists, who at first called it ‘continental 
drift’. Today it is known as ‘plate tectonics’.

Use the arrow to explore the past 
and future of our planet.
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Pulling down...
The movement of the plates forming 
the Earth’s crust is mainly caused 
by a process called ‘subduction’.
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Under the influence of gravity, the denser 
oceanic plates slide under the continental 
plates, plunging into the Earth’s mantle. 
This phenomenon can also occur between 
two oceanic plates (e.g., in the south-western 
Pacific). The result is the formation of very 
deep submarine trenches and of mountain 
ranges (e.g., the Mariana Trench is 11 km 
deep, and the Andes cordillera has an 
average altitude of 4 km). 

Subduction zones are areas of high 
seismic activity.



I’ve found a fault...
In the vicinity of the plate boundaries, 
we can observe all kinds of rifts, splits, 
clefts and other crevices. Collectively they 
are called ‘faults’ and they can be visible 
on the surface or buried deep down. 
Of those visible at the surface, the most 
well-known are in Iceland (opposite) and 
California (San Andreas).

North Atlantic 
The North Atlantic region showing 
plate boundaries.

Iceland 
Iceland showing the major faults.

Þingvellir 
The region of Þingvellir in Iceland with 
the detail of the fault networks.
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Convergent fault

Divergent fault

Transform fault



Faults can be categorised according 
to the type of movement that occurs there: 
giving us divergent, convergent and trans-
form faults. In some cases, fault lines are 
buried deep underground, but others are 
visible on the surface. We call faults where 
earthquakes occur ‘active faults’.

Use this space to build 
a block construction.

Push the lever and observe what 
happens when the blocks move.



Ptolemaida-Florina mines, 
Greece
The open-cast lignite mines 
in north-western Greece 
have well-defined strata of 
rock and sediment, which 

allows the identification of divergent faults, 
such as the one in the photo. 

Þingvellir, Iceland
Aerial view of the very 
touristy Almannagjá fault, 
northwest of Lake Þing- 
vallavatn in Iceland. This 
fault is part of the oceanic 

ridge that crosses the entire Atlantic Ocean 
and on which Iceland is located. Along the 
ridge, the Eurasian and North American 
plates move away from each other, causing 
the ridge to widen and continually subside, 
creating numerous divergent faults, such as 
the Almannagjá fault. This situation makes 
Iceland a place of high seismic and volcanic 
activity.



Alps, Switzerland
The Dent de Morcles is a 
pressure fold. It is part of the 
Alps mountain range which 
was produced during the 
collision of the African and 

Eurasian plates. There are many convergent 
faults but seismic activity is not very intense.

Carrizo Plain, California
Aerial view of the very 
famous San Andreas trans-
form fault. The North Ameri-
can plate slides southwards 
along the Pacific plate which 

rises to the north. It is actually a network 
of several faults, which are seismically 
very active.



Pressure, deformation... 
The movement of rock in the mantle 
generates high pressure, which pushes 
against the Earth’s crust. As a result, the rock 
in the crust deforms (even though it is solid 
rock, it still has elastic properties), and enor-
mous quantities of energy accumulate. 
This energy is prevented from being released 
by the forces of friction.
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...and rupture!
When the accumulated energy becomes 
too great, however, the balance is tipped. 
The stored energy is then suddenly released, 
causing vibrations in the ground – seismic 
waves – which we feel in the form of an 
earthquake!

It is impossible to predict when this process 
will next occur, but we can estimate the 
location of the next earthquake for certain 
regions (e.g., Turkey, California...).



Hold on, hold on... 
and then crack!
If we apply an even force to this block, the 
spring deforms and stores energy. The block 
is held in place by frictional forces and does 
not move... Until suddenly it does let go! 
The energy stored in the spring is unleashed. 
When we try it again, we can see that it 
doesn’t always happen at the same time. 

This is what takes place on a planetary 
scale with the rock that makes up the tec- 
tonic plates. 

And when there’s a rupture, there’s a tremor... 
its strength will vary according to the amount 
of energy that has accumulated, in some 
cases over hundreds of years.



1. Place the red plate on this line.

3. By turning the handle evenly, try 
to move the plate forward without 
disturbing your construction.

2. Make a block 
construction on top of the plate.



Monte Vettore, Italy
Divergent fault brought to 
light during the Castelluccio 
earthquakes of 2016. 
As a result of these quakes, 
a break appeared between 

the two parts of the fault (rocky part in the 
background and grassy field in the fore-
ground) revealing the horizontal white band.

Afar, Ethiopia
Divergent fault in the East 
African rift. The separation 
of the African and Arabian 
plates creates a rift basin, 
or graben, known as the Afar 

depression. This emerged rift is weakly 
active at the seismic level but very active 
at the volcanic level. 



Glossary
Find the words related to the earth-
quakes hidden behind the anagrams.

Verify your answers by operating 
the devices.
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TINCODUBUS = SUBDUCTION

Subduction is the process of one plate 
sliding under another. The denser plate 
bends and plunges into the Earth’s mantle, 
causing very high friction. Subduction 
zones are often highly seismically active 
and violent earthquakes can occur there.

Invigorating movies A small selection of 
animated films to summarise the ideas dis-
cussed in the exhibition and to learn more. 



QUINETOCTE = TECTONIQUE

TECTONIC

Plate tectonics is a model that describes 
the movements of the plates that form 
the surface of our planet and that are 
the cause of earthquakes.

‘Tecktonik’ was also a very fashionable 
dance in the 2000s.

ESSOCEUS = SECOUSSE

TREMOR

When we talk about earthquakes, we also 
speak of tremors. After all, an earthquake 
is the tremoring of the ground resulting from 
the sudden release of large amounts 
of energy stored in the rock, related to 
the movement of plates.



DUTIGNAME = MAGNITUDE

The magnitude measures the energy 
released by an earthquake. A logarithmic 
scale is used for this: an increase of one 
corresponds to an earthquake that has 
released 30 times more energy and showed 
10 times greater amplitude of movement.

 
9+ = 1–5 per century 
Extreme damage, areas devastated 
over several hundred kilometres. 

8 = 1 per year 
Equivalent to the eruption of the Mount 
St. Helens volcano in 1980. Major damage 
within a radius of 200 km.

7 = 10 per year 
Very severe damage is possible within 
a radius of 150 km.

6 = 100 per year 
Equivalent to the Hiroshima bomb explosion 
(1945). Only suitable buildings can survive 
near the epicentre. 



5 = 1,000 per year 
Equivalent to the passing of an average 
hurricane. Significant damage to poorly 
designed buildings.

4 = 6,000 per year 
Equivalent to the fall of the World Trade 
Center (2001). Noticeable shaking 
of objects inside houses, slight damage.

3 = 50,000 per year 
Equivalent to a thunderstorm. Often felt 
but without causing damage.

2 = 1,000 per day 
Equivalent to a 50-metre tall tree falling. 
Usually not felt. 

1 = 8,000 per day Not felt.

The strongest earthquake was the 1960 
earthquake in Chile, with a value of 9.5!

The Richter scale is no longer used to 
indicate magnitude. We now refer to the 
moment magnitude scale, which takes 
more parameters into account and 
is more representative.



VANLOC = VOLCAN

VOLCANO

A volcano is a formation resulting from the 
upwelling of magma and the subsequent 
eruption of materials from this magma (lava 
and gas) onto the surface of the Earth.

Volcanoes and earthquakes are both geo- 
logical in origin and caused by the movement 
of tectonic plates.

MINUSTA = TSUNAMI

A tsunami is the sudden movement 
of an immense volume of water.

As a tsunami approaches the shore, it turns 
into huge breaking waves that can be very 
destructive. Tsunamis are often caused by 
underwater earthquakes.



ÉMISSE = SÉISME

SEISMIC

A more scientific term for an earthquake 
is a ‘seismic event’. The adjective ‘seismic’ 
is used to describe anything relating to 
earthquakes: seismic waves, seismic activity...

Seismology is the science that studies 
earthquakes.

PENTICERÉ = ÉPICENTRE

When an earthquake occurs, the starting 
point of the seismic rupture is called the 
‘hypocentre’. This point is located at depth 
in the fault. The epicentre is the projection 
of the hypocentre on the Earth’s surface.

The greatest damage caused by an earth-
quake is usually close to the epicentre.



LEUPAQ = PLAQUE

PLATE

The shell that makes up the Earth’s surface 
is made up of rigid plates called ‘tectonic 
plates’. When they move, they cause earth-
quakes.

LAIFEL = FAILLE

FAULT

A fault is an area along which one part 
of the ground can move relative to the other. 
Faults are found in areas close to plate 
boundaries and in deformed areas within 
a plate. An earthquake occurs when the 
accumulated energy causes an abrupt 
movement along the fault.



QUIPÉREL = RÉPLIQUE

AFTERSHOCK

After the occurrence of an earthquake, 
it is common for smaller earthquakes to 
occur soon afterwards in the same region. 

They are called ‘aftershocks’. 

Where buildings have been partially 
destroyed by the first tremor, aftershocks 
can be very dangerous and pose an ad- 
ditional threat to the population and the 
relief effort. 



Seismic waves
Why is it that we can feel an earth- 
quake far away from us? 

Like a stone thrown into water causing 
waves to spread outwards, the rupture of 
rocks during an earthquake releases energy 
in the form of waves that propagate through 
the ground and making it vibrate as they go.

During an earthquake, several types 
of waves occur:

—> volume waves that pass through the 
Earth (primary, or P, waves are pressure 
waves; secondary, or S, waves are shear 
waves),

—> surface waves spreading through the 
Earth’s crust.

With the giant spring, you can observe 
waves similar to P and S waves.
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Use a forward motion 
to create a pressure wave.

Use a sideways motion 
to create a shear wave.



On your marks, get set... go! 
P (primary or pressure) waves 
travel the fastest: 6 km/s on 
average. They are the first to be 

detected by seismographs and correspond 
to the noise heard during an earthquake. 

S (secondary or shear) waves 
spread more slowly: 3.5 km/s 
on average. They do not travel 

through liquids and cannot therefore cross 
the outer core.

 
Surface waves are complex 
and travel across the Earth’s 
surface within the crust. 
They are large in amplitude 

but travel rather slowly, and are the last 
to be detected by seismographs. 
They are very devastating and cause most 
of the damage associated with earthquakes.



Rock around the clock
When rocks slip in an earthquake, 
energy is released in the form of waves 
that spread through those rocks and that 
can be measured.

In fact, even though it may be hard to 
imagine, the vibrations of an earthquake 
push the rock out of shape, a bit like 
a giant spring!

This rock core sample is equipped 
with sensors to record the passage 
of the pressure waves (P) propa- 
gating through it.

Using the hammer, imitate a very 
small earthquake by tapping the end 
of the core with a sharp blow. 
Observe the time it takes for the wave 
to spread on the screen.
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Valais is the region of Switzerland 
facing the highest seismic risk.

On average, an earthquake with a mag- 
nitude of around six occurs in Valais every 
50–100 years.

On 25th January 1946, Valais was shaken by 
an earthquake with a magnitude of around 
six. Its epicentre was located near Sierre.

Press the button to see how 
the seismic wave propagates 
according to the landscape.
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Planetary vibrations
When an earthquake occurs, seismic 
waves spread in all directions, including 
towards the centre of the Earth.

There are several types of wave: Volume 
waves pass through the Earth (primary 
or P waves and secondary or S waves), 
and surface waves spread through 
the Earth’s crust.

13

primary or P waves and 
secondary or S waves

surface waves



— Primary waves (P)
— Secondary waves (S)
— Surface waves

Press the button to trigger an 
earthquake in Europe and observe 
how the waves spread. 

Seismic station recordings

Elapsed time

Colours:



In this animation, you can see that:

—> P waves are the fastest.

—> S waves are slower and do not travel 
in the outer core because it is liquid.

—> P and S waves are deflected and 
reflected as they pass from one layer 
to another.

—> Surface waves are slower. They are 
the most complex and devastating.

Fun fact: It was thanks to the characteris- 
tics of these waves that we were able to 
determine the composition and structure 
of the interior of the Earth!



Record an earthquake?
To record the vibrations caused by an 
earthquake, we use a heavy suspended mass.

Due to the inertia of this mass, even when 
the ground starts to vibrate, it remains im- 
mobile. The measuring device, called a 
seismograph, then records the movements 
between the ground and the mass.

In principle, a seismograph has three 
of these mobile units, one for each of 
the three dimensions of space.
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A seismogram is a graphical representation 
of the movements of the ground caused 
by the seismic waves passing through it. 
It is what is obtained with a seismograph.

Using the handles, shake this 
display case and observe the result 
on the seismogram shown opposite.

Time

A
m

pl
itu

de



Swiss seismic stations
To record earthquakes, scientists have set up 
a network of seismographs that measure the 
movement of the ground anywhere on the pla-
net. By combining individual measurements, 
this network makes it possible to determine the 
magnitude and the precise location of the epi-
centre of an earthquake. Analysing the recor-
dings also provides a better understanding 
of the geological dynamics of our planet. The 
Swiss Seismological Service (SED) of ETH Zu-
rich is in charge of this network for Switzerland.



Bannalp seismic station 
(Nidwalden), Switzerland

The seismic measuring ins-
truments are located in the 
dam’s embankment.

Aigle seismic station (Vaud), 
Switzerland

The seismic measuring ins-
truments are located in the 
former military garrison of 
Champillon.

Bannalp seismic station 
(Nidwalden), Switzerland

The seismic measuring ins-
truments are located under- 
ground in the dam. 
The seismometer is located 
in the brick housing.



Bourrignon seismic station 
(Jura), Switzerland

The sensor for ground move-
ments is the seismometer. 
It is located in the grey dome, 
which is the size of a pres-
sure cooker (diameter 23 cm, 
height 26 cm). This type of 
device can be found in all 
seismic stations.



Magnitude
Magnitude is a measure of the energy 
released during an earthquake. Here we 
use a simplified, three-step technique 
to calculate it from a seismogram.

Analysing a seismogram 
On a seismogram, we can see how the 
amplitude of a tremor (vertical scale) 
changes over time (horizontal scale).

Several episodes can be observed cor-
responding to the passage of the different 
waves: the first, discrete episode corres-
ponds to the primary (P) waves, the second 
to the secondary (S) waves and the last to 
the surface waves with high amplitudes.

* one micron is one thousandth of a millimetre
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Step 1



—> Choose one of the three earthquake 
seismograms and place it above 
in the system. 

—> On the amplitude scale (vertical), 
move the arrows apart to match 
the maximum amplitude.

—> On the (horizontal) time scale, move 
the arrows to the beginning of the P 
and S waves, respectively. 
The number you obtain corresponds 
to the time that elapsed between 
the arrival of the P and the S waves.

—> Leave the arrows where they are 
and proceed to Step 2.



When a thunderstorm breaks and we 
want to know where the lightning is falling, 
we measure the time between seeing the 
lightning and hearing the thunderclap. 

In the same way, by knowing the speeds 
of P waves and S waves and measuring the 
time between their respective arrivals, we 
can determine the distance from the epi-
centre of the earthquake to the seismic 
station.

Turning time into distance
—> Place the arrow according to the P—>S 

time obtained in Step 1.

This gives the approximate distance 
between the epicentre of the earthquake 
and the seismic station which recorded 
the seismogram.

—> Go to Step 3.

Step 2



—> Place the Distance arrow to reflect 
the number obtained in Step 2.

—> Place the Amplitude arrow to reflect 
the number obtained in Step 1.

The elastic band then indicates on the 
middle scale the approximate magnitude 
of the chosen earthquake.
We can determine the magnitude 
using the relationship between: 
- the distance between the epicentre 

and the seismological station 
- the maximum amplitude of seismic 

waves.
The largest earthquake ever recorded 
occurred in Chile on 22nd May 1960. 
Its magnitude is estimated to have 
been 9.5.

Calculate the magnitude

Step 3



Answers

Grèce, 16 avril 2015 magnitude 6.1

Népal, 25 avril 2015 magnitude 7.2

Honduras, 1er octobre 2018 magnitude 7.5

Your calculation of the magnitude was:

Close? Congratulations! This method only 
gives us an estimate of the exact magnitude.

Different? Ask for help from one 
of the exhibition staff.



Where is epicentre?
The three seismograms below repre- 
sent an earthquake that occurred on 14th 
February 1999. They come from the three 
stations shown on this map.

But how do we find the epicentre of the 
earthquake from these measurements?

Using the arrows, measure the time 
between the arrival of P and S waves 
for each station.

On the map, the corresponding 
distances will appear as a circle 
around each station.

The intersection of the three circles 
indicates the epicentre of the earth-
quake. What was the name of the place 
where this earthquake happened?
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By measuring the time between the passage 
of the P and S waves and by knowing their 
propagation speed, the distance between 
the seismological station and the epicentre 
can be calculated.

By cross-referencing the data from several 
stations for the same earthquake, we can 
thereby locate its epicentre. 

An earthquake is caused by a rupture of two 
surfaces. It occurs at a certain depth, known 
as the ‘hypocentre’. Immediately above the 
hypocentre on the surface is the point known 
as the ‘epicentre’.

épicentre

foyer



It vibrates and swings...
During an earthquake, the ground 
moves for a more or less long time and 
to a greater or lesser extent. For example, 
in the magnitude 7.5 earthquake in Nepal 
on 25th April 2015, the range of ground 
motion was as much as two metres.

Buildings in earthquake zones also move. 
Depending on their height and structure, 
they will react differently to ground vibra-
tions and will oscillate more or less strongly. 
How do buildings react? Is it always the 
tallest building that swings the most wildly?

Press the red button to cause 
an earthquake.

Turn the dial to change the vibration 
frequency and observe.
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Crack, boom, and away!
Have you ever lived through 
an earthquake?

Yes
How did you feel? 

What may have 
influenced your 

perception of 
event?

No
If you were to feel 
one, what would 

influence your 
perception of such 

an event?
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Choose the object corresponding 
to your answer and put it here to check 
your feeling.



Earthquake engineering
During an earthquake, the main 
danger in inhabited areas stems from 
the damage that can occur to the built 
environment. 

Buildings and structures such as bridges, 
dams, etc. can crack and, in the worst case, 
collapse or be completely destroyed. 
To prevent such events, constructions must 
be designed to withstand the horizontal 
vibrations caused by earthquakes. This is 
known as earthquake-resistant construction.
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For most buildings, the priority is to prevent 
their collapse and allow evacuation after 
a strong earthquake. It is therefore not ne-
cessarily a question of keeping them intact. 
However, some buildings, such as hospitals 
or fire stations, play an important role after 
an earthquake and special attention must 
be paid to ensure that they remain functional.



To resist ground vibrations, a building 
should not be as rigid as possible. Quite 
the contrary, the building should absorb 
the energy of the vibrations rather than 
being rigidly subjected to them. This is like 
the fable of the oak and the reed...

So, despite what you might imagine, it is 
not the tallest buildings that are the most 
dangerous in the event of an earthquake, 
but those that are 3–7 storeys tall! Very tall 
buildings are indeed inherently flexible. 
They will swing under the effect of seismic 
vibrations but will not collapse. For these 
buildings, it is mainly the wind that causes 
problems.



A few tips on earthquake- 
resistant construction

Understand what kind of soil 
you want to build on in order to 
adapt the resistance of buildings 
to its characteristics. The harder 
(rockier) it is, the better!

Construct regular buildings, i.e., 
with unbroken upright lines from 
top to bottom, arranged in both 
directions. It is essential to avoid 
interruptions or offsets in the ver-
tical stabilising elements.

Do not construct buildings with 
a soft storey, which is prone to 
collapse. This weakness can be 
avoided by, for example, adding 
crossed reinforcements (see 
Smart Buildings).
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Where possible, leave sufficient 
space between adjacent buildings 
to prevent the movement of one 
from damaging another during 
an earthquake.

Anchor or securely attach non-
load-bearing elements such 
as facades, pipes, balustrades, 
drop ceilings to prevent them 
from falling.

And, more generally, respect 
the earthquake-engineering 
regulations and standards 
in force, ensure high-quality 
workmanship and pursue 
the long-term maintenance 
of buildings.

By complying with earthquake-engineering 
standards as of the design stage, there 
is almost no additional cost to the building. 
However, when an existing structure, 
which was poorly designed at the outset, 
has to be adapted to meet earthquake- 
resistance standards, it is a much more 
expensive affair!



Smart buildings
In seismic regions (areas where 
earthquakes are expected), engineers 
seek to design buildings that can with-
stand earthquakes. These are known 
as earthquake-resistant buildings.

The aim is not to construct the most rigid 
building possible, but one that is able 
to tolerate the movements caused by an 
earthquake whilst suffering the least 
possible damage. 

Straighten the struc- 
ture by pulling the 
handle upwards. 
Test different cons- 
tructions with and 
without diagonal 
reinforcements. 

Turn the handle to cause 
an earthquake.

Which construction resists best?
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Izmit, Turkey
During the earthquake of 
17th August 1999 (magnitude 
7.4), the ground floor of this 
building collapsed entirely. 
It is a typical example of poor 

construction with a soft storey.

Turkey is crossed to the north by the North 
Anatolian Fault, a transform fault. Seismic 
activity is therefore quite intense.



Warning!
In the event of an earthquake, 
here are a few simple reflexes to have…

If you are indoors 

Do not take the stairs or the lift, leave 
the building only if you are close to an exit. 
Otherwise, take shelter under a table 
holding on firmly to one of its legs, 
or in the corner of a room 
or a doorframe.
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If you are outside 

Stay there and stay away 
from buildings or anything 
that might fall down 
(power lines, street 
lamps, etc.).

 
 

If you are in your car

Stop in an open area and remain 
in the vehicle with the seat 
belt unfastened. Stay well 
away from bridges.

 
 

For more information visit: 
www.cpps-vs.ch / www.seismo.ethz.ch



Clever interlocking bricks
Bricks are a widely used construction 
material. Some arrangements of bricks 
are more resistant to earthquake tremors 
than others 

Build an ideal house.

By shaking the trolley, test its resistance 
to an earthquake.

Where are the weak areas? 

How can the resistance of the house 
be improved?

Which brick arrangement offers the best 
protection against earthquakes?
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Christchurch, New Zealand
During the earthquake of 14th 
February 2011 (magnitude 
6.3), the south-west tower of 
the Cathedral of the Blessed 
Sacrament collapsed. 

New Zealand lies on the boundary of the 
Australian and Pacific plates, on a transform 
fault and surrounded by subduction zones. 
Seismic activity is therefore significant.

Christchurch, New Zealand
During the earthquake 
of 14th February 2011 
(magnitude 6.3), the right-
hand lanes of this road 
collapsed by one or two 

metres depending on the location.

New Zealand lies on the boundary of the 
Australian and Pacific plates, on a transform 
fault and surrounded by subduction zones. 
Seismic activity is therefore significant.



Soil liquefaction
During an earthquake, soil that is 
saturated with water (e.g., sand, silt 
and mud) can literally turn to liquid 
and swallow up buildings and vehicles.
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Nature of the soil
Although building methods are crucial 
in earthquake resistance, it is also very 
important to know what the soil is like 
underneath the building. 

It is better to build on rock than on soft 
ground. When erecting a building on sandy 
or sedimentary soil, like you find in a part 
of the Rhone plain, its foundations are 
essential.

Straighten up the house.

Press the button to cause an earthquake.
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Christchurch, New Zealand
A car trapped in liquefied 
soil following the earthquake 
of 14th February 2011 (ma-
gnitude 6.3). As the soil there 
is composed mainly of sand 

and sediment, the earthquake’s vibrations 
forced groundwater to surface, turning the 
soil almost into a liquid. 

New Zealand lies on the boundary of the 
Australian and Pacific plates, on a transform 
fault and surrounded by subduction zones. 
Seismic activity is therefore significant.



Crash test!
You are now almost at the end of 
exhibition! One more little game before 
letting you go... 

Yes, of course it is! 
Go back to the experiment “A journey to 
the centre of the Earth” and repeat it more 
carefully ...

No, it’s not! 
Well done, you know the Earth’s mantle 
is made of solid rock that supports 
the plates of the Earth’s crust! 
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The Earth’s mantle is a very uniform 
layer of clouds that sometimes covers 

the Earth.



 

Exactly! 
Oops, a minor mistake! Switzerland sits on 
the Eurasian Plate. Go back to the experiment 
“Tectonic ballet” to see the different plates 
that make up the Earth’s crust. 

No, not at all! 
Congratulations, you know that Switzerland 
is on the Eurasian Plate!

No, never! 
Oops... what about all of those small ones? 
Maybe you missed a couple of things? 

Of course there has! 
Great job, you’re obviously a very 
attentive person! 

The tectonic plate on which Switzerland 
is located is called the Swiss plate.

There has never been 
an earthquake in Switzerland.



Well, yeah, duh! 
You’re so smart! Have you taken courses 
in crystal-ball reading? Even still, maybe 
you should go back to the exhibition and 
pay a little more attention! 

Well, no... 
That’s right, sadly we can’t predict when 
an earthquake will take place!

You know when the next earthquake 
in Switzerland will occur.

You plan to recommend the exhibition 
to your friends!

Uh, well, no! 
Feel free to submit your comments 
and suggestions, so we can improve it! 
We look forward to seeing you again!

Maybe, maybe not / yes, of course! 
Thank you! We look forward to welcoming 
your friends!


