
nv&DwRs GÛ wewìs wimvP© BbwówUDU

Building Vulnerability

Engr. Md. Abdus Salam
Senior Research Engineer



nv&DwRs GÛ wewìs wimvP© BbwówUDU

Definition of an Earthquake

An earthquake is the sudden,
sometimes violent movement
of the earth's surface from the
release of energy in the
earth's crust.
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How Deep Do Earthquakes 
Occur in the World?

Earthquakes occur
in the crust or upper
mantle which ranges
from the surface to
about 800 kilometers
deep (about 500
miles).
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• Primary waves, also called P waves or compressional waves, travel about 1 to 5 miles per 
second (1.6 to 8 kps), depending on the material they're moving through. This speed is greater 
than the speed of other waves, so P waves arrive first at any surface location. They can travel 
through solid, liquid and gas, and so will pass completely through the body of the earth. As they 
travel through rock, the waves move tiny rock particles back and forth -- pushing them apart and 
then back together -- in line with the direction the wave is traveling. These waves typically arrive at 
the surface as an abrupt thud. 

• Secondary waves, also called S waves or shear waves, lag a little behind the P waves. As 
these waves move, they displace rock particles outward, pushing them perpendicular to the path 
of the waves. This results in the first period of rolling associated with earthquakes. Unlike P 
waves, S waves don't move straight through the earth. They only travel through solid material, and 
so are stopped at the liquid layer in the earth's core. 

• Both sorts of body waves do travel around the earth, however, and can be detected on the 
opposite side of the planet from the point where the earthquake began. At any given moment, 
there are a number of very faint seismic waves moving all around the planet. 

• Surface waves are something like the waves in a body of water -- they move the surface of the 
earth up and down. This generally causes the worst damage because the wave motion rocks the 
foundations of manmade structures. L waves are the slowest moving of all waves, so the most 
intense shaking usually comes at the end of an earthquake. 
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Liquefaction
In some areas, severe earthquake
damage is the result of
liquefaction of soil. In the right
conditions, the violent shaking from
an earthquake will make loosely
packed sediments and soil behave
like a liquid. When a building or
house is built on this type of
sediment, liquefaction will cause the
structure to collapse more easily.
Highly developed areas built on
loose ground material can suffer
severe damage from even a
relatively mild earthquake.
Liquefaction can also cause severe
mudslides, like the ones that took
so many lives in the recent
earthquake that shook Central
America. In this case, in fact,
mudslides were the most significant
destructive force, claiming
hundreds of lives.









nv&DwRs GÛ wewìs wimvP© BbwówUDU

How Many Earthquakes 
Happen Each Year?

Description Magnitude Frequency per year

Great 8.0+ 1
Major 7.0-7.9 18
Large (destructive) 6.0-6.9 120
Moderate (damaging) 5.0-5.9 1,000
Minor (damage slight) 4.0-4.0 6,000
Generally felt 3.0-3.9 49,000
Potentially perceptible 2.0-2.9 300,000
Imperceptible less than 2.0 600,000+
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Wind and Seismic Map



Stirrups



Bangladesh National Building Code




















	Building Vulnerability
	Definition of an Earthquake
	How Deep Do Earthquakes Occur in the World?
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	How Many Earthquakes Happen Each Year?
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Wind and Seismic Map
	Stirrups
	Bangladesh National Building Code
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57

