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Definition of Earthquake

• Earthquake

• a sudden violent shaking of the ground, typically causing great

destruction, as a result of movements within the earth's crust or

volcanic action.

• Earthquakes can range in size from those that are so weak that

they cannot be felt to those violent enough to propel objects and

people into the air, and wreak destruction across entire cities.
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Definition of Earthquake

• Seismicity

• Seismicity of an area is the frequency, type, and size of

earthquakes experienced over a particular time period. The

word tremor is also used for non-earthquake seismic rumbling
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Definition of Earthquake

• Earthquake Magnitude

• Earthquake magnitude is a measure of the “size,” or amplitude, of

the seismic waves generated by an earthquake source and

recorded by seismographs.
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Definition of Earthquake
• Earthquake Intensity

• The intensity is a number (written as a Roman numeral)

describing the severity of an earthquake in terms of its effects on

the earth's surface and on humans and their structures.

• Several scales exist, but the ones most commonly used in the

United States are the Modified Mercalli scale and the Rossi-Forel

scale. There are many intensities for an earthquake, depending on

where you are, unlike the magnitude, which is one number for

each earthquake.
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The Modified Mercalli Intensity Scale

• The lower numbers of the intensity scale generally deal with the manner in which the 

earthquake is felt by people. 

• The higher numbers of the scale are based on observed structural damage. Structural 

engineers usually contribute information for assigning intensity values of VIII or 

above.



Factors That Determine the Impact of an Earthquake

• Severity

• Location:

• Magnitude

• Depth

• Distance from the epicenter

• Local geologic conditions

• Development (Building type, quality etc)
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Factors That Determine the Impact of an Earthquake

• Severity

• Some earthquakes are just bigger than others. In fact, earthquakes

hit the United States every single day, but most are too small to

notice. We know they occur because of seismographs, sensitive

devices that detect tremors in the ground, and the application of

the Richter scale, which rates earthquakes on a scale of 1 to 10.

The most severe earthquake ever recorded was in Valdivia, Chile,

in 1960 and registered at 9.5 on the Richter scale, though, strictly

speaking, the scale doesn't have an end point.
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Factors That Determine the Impact of an Earthquake

• Location

• This one is kind of obvious—an earthquake that hits in a

populated area is more likely to do damage than one that hits an

unpopulated area or the middle of the ocean.

• Depth

• Earthquakes can happen anywhere from at the surface to 700

kilometers below. In general, deeper earthquakes are less

damaging because their energy dissipates before it reaches the

surface.
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Factors That Determine the Impact of an Earthquake

• Distance from the epicenter

• The epicenter is the point at the surface right above where the

earthquake originates and is usually the place where the earthquake's

intensity is the greatest.

• Local Ground Condition

• The nature of the ground at the surface of an earthquake can have a

profound influence on the level of damage. Loose, sandy, soggy soil,

like in Mexico City, can liquefy if the shaking is strong and long

enough, for example. That doesn't bode well for any structures on the

surface.
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Factors That Determine the Impact of an Earthquake

• Development (Building type, quality etc)

• Population density.
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How soil type affects earthquake damage

• An earthquake’s effects vary with the softness of the sediment. As

seismic waves travel through the ground, they move faster through hard

rock than soft soil. When waves transition from hard to soft earth, they

increase in amplitude (or size).

• A bigger wave causes stronger shaking.

• The same principle also applies to sediment thickness. The deeper the

sediment layer above bedrock, the more soft soil there is for the seismic

waves to travel through. Soft soil means bigger waves and stronger

amplification.
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Soil type and site classifications

• The National Earthquake Hazards Reduction Program (NEHRP) 

defined six different site classifications, based on the type of soil and 

rock in the area and their shear-wave velocity:1

A: hard rock (igneous rock).

B: rock (volcanic rock).

C: very dense soil and soft rock (sandstone).

D: stiff soil (mud).

E: soft soil (artificial fill).

F: soils requiring site-specific evaluations.
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Soil type and site classifications

• The earlier in the alphabet, the harder the soil. Site class A soil is the

hardest and results in the least wave amplification. Site class E soil is

the opposite — the softest soil with the most amplification. Site class F

could contain a few types of soil, such as those vulnerable to potential

failure during an earthquake, peat or some clays.

• Although soil type is a significant predictor of an earthquake’s effects,

it’s not the only factor. Other characteristics — like the fault’s

orientation, irregularities in the rupturing fault surface, and dispersion

of waves as they hit subsurface structures — can create spots of

significant damage, and those hot spots are unique to each earthquake.
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Nature of Seismic Forces

• Earthquakes are caused by the sudden release of energy within some

limited region of the rocks of the Earth. The energy can be released

by elastic strain, gravity, chemical reactions, or even the motion of

massive bodies. Of all these the release of elastic strain is the most

important cause, because this form of energy is the only kind that can

be stored in sufficient quantity in the Earth to produce major

disturbances. Earthquakes associated with this type of energy release

are called tectonic earthquakes.
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Nature of Seismic Forces

• Faults

• Cracks along which rocks slip are called faults; these may break through the

ground surface, or remain deep within the earth.

• Normal Fault. In a normal fault, the block above the fault moves down

relative to the block below the fault. This fault motion is caused by tensional

forces and results in extension.

• Reverse Fault. In a reverse fault, the block above the fault moves up relative

to the block below the fault. This fault motion is caused by compression forces

and results in shortening. A reverse fault is called thrust fault if the dip of the

fault plane is small.

• Strike-Slip Fault. In a strike-slip fault, the movement of blocks along a fault

is horizontal. The fault motion of a strike-slip fault is caused by shearing

forces.
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Nature of Seismic Forces
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Nature of Seismic Forces

• Tectonic Plates

• Stress that causes an earthquake is created by a movement of almost

rigid plates, called tectonic plates, which fit together and make up the

outer shell of the Earth (also called Earth's crust).

• These plates float on a dense, liquid layer beneath them. The plates

move at such a slow rate (approximately the same rate as a fingernail

grows) that the motion is not perceptible.
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Nature of Seismic Forces
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Nature of Seismic Forces

• Earthquakes occur most frequently on or near the edges of the plates

where stress is most concentrated; such earthquakes are

called interplate (Between Plates)earthquakes.

• However, a significant number of earthquakes, including some large

and damaging ones, do occur within the plates; these earthquakes are

known as intraplate (Within Plate) earthquakes.
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Nature of Seismic Forces

• Types of INTER-PLATE Interactions:

• Convergent: Two plates collides head to head (and mountains are 

formed).

• Divergent: Two plates move away from one another (and rifts are 

created).

• Transform:Two plates move side-by-side, along the same direction 

or in opposite directions.
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Causes of Earthquake

• The main causes of earthquakes fall into five

• Volcanic Eruptions

• Tectonic Movements

• Geological Faults

• Man-Made

• Minor Causes 25
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Causes of Earthquake

• Volcanic Eruptions

• The main cause of the earthquake is volcanic eruptions. Such type of

earthquakes occurs in areas, with frequent volcanic activities. When

boiling lava tries to break through the surface of the earth, with the

increased pressure of gases, certain movements caused in the earth’s

crust. Movement of lava beneath the surface of the earth can also cause

certain disruptions. This sends shockwaves through the earth, causing

damage. These earthquakes are mild. Their range is also limited.

However, there have been certain exceptions, with volcanic

earthquakes bring havoc and death to thousands of people.
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Causes of Earthquake

• Tectonic Movements

• The surface of the earth consists of some plates, comprising of the upper

mantle. These plates are always moving, thus affecting the earth’s crust.

These movements categorized into three types: constructive, destructive,

and conservative. Constructive is when two plates move away from each

other, they correspond to mild earthquakes. When two plates move

towards each other and collide, this is known as destructive plate

boundaries. This is very destructive. Conservative corresponds to passing

by of plates of crust. Earthquakes of this type have varying intensities. 28
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Tectonic Movements



Causes of Earthquake

• Geological Faults

• A geological fault is known as the displacement of plates of their

original plane. The plane can be horizontal or vertical. These planes are

not formed suddenly but slowly develop over a long period. The

movement of rocks along these planes brings about tectonic

earthquakes. These faults occur due to the impact of geological forces.

The displacement of plates creates the fracturing of rocks, which

releases a lot of energy. This type of earthquake can be disastrous.
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Geological Faults
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Causes of Earthquake

• Man-Made

• The interference of man with nature can also become a cause of the

earthquake. The disturbance of crustal balance due to heavy clubbing

of water in dams can cause earthquakes. Nuclear bombing can send

specific types of shockwaves throughout the surface of the earth, which

can disturb the natural alignment of tectonic plates. Mining can also

cause disturbance due to the extensive removal of rocks from different

areas.
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Causes of Earthquake

• Minor Causes

• Some minor causes such as landslides, avalanches, the collapse of

heavy rocks, etc. can also cause minor shockwaves. The gases beneath

the surface of earth contract and expand, giving rise to movements in

plates beneath the crust. The plutonic earthquake occurs because of

adjustments in rock beds in the interior of the earth’s crust. All these

factors correspond to minor earthquakes, but sometimes these can also

vary to moderate earthquakes.
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landslides
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