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➢ 1.Introduction

The earthquake risk assessment is one of the initial steps of the earthquake risk reduction procedure in order to evaluate potential direct and indirect 
losses and then to develop mitigation procedures. 

Hazard is the 
frequency of a level 

of shaking 
(liquefaction, 

landslide, fault 
rupture)

Vulnerability
measures the 

likelihood that 
something like a 
building will be 

damaged

Exposure is the 
number of people, 

buildings, structures 
that are exposed to 
the hazard. This is 
called an inventory.

EARTHQUAKE 
RISK

Hazard is the property 
of an earthquake that 
causes loss of life or 

damage Risk is the probability of loss 
of life, injury, or damage
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➢ 2.Seismic Vulnerability Assessment: Fragility Curve

0,00

0,20

0,40

0,60

0,80

1,00

0,00 0,25 0,50 0,75 1,00 1,25

P
ro

b
ab

ili
ty

 o
f 

Ex
ce

ed
an

ce

Earthquake Intensity Parameter(Sa(g))

TYPICAL FRAGILITY CURVE

SLIGHT MODERATE EXTENSIVE COLLAPSE

𝑷[ ȁ𝑫 ≥ 𝒅𝒊 𝒀] = 𝚽
𝟏

𝜷𝒊
𝐥𝐧

𝒀

𝒀𝒎𝒊

where “𝑃” is the probability of the damage parameter “𝐷” reaching or exceeding the value of “𝑑𝑖” for the ith

damage state for a given ground motion characterized by an earthquake parameter “𝑌”, whereas “𝑌𝑚𝑖” is the
median threshold value. “Φ” represents the standard normal cumulative distribution probability function. “𝛽𝑖” is
the lognormal standard deviation.

The probability of reaching or exceeding a damage state for structural damage, for any earthquake intensity level, is 
modelled as: 
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➢ 2.1. Methodology

The vulnerability assessment has critical importance in the reliable risk estimation. The number of studies on seismic vulnerability assessment methodology has increased recently with the 
occurrence of significant earthquakes around the world in the past decades. 
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➢ 3. Vulnerability Curve
Damage ratio (DR) can be described as the proportion of repairing cost of earthquake damage to the replacement cost of the building.
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𝐷𝑎𝑚𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑜 𝑆𝑎𝑒,𝑗 =෍
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➢ 4. Earthquake Risk Evaluation: Loss Curve 
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➢ Building Typology/Taxonomy

General Attributes Used for Building Fragility Relationships

• Material 

• Lateral load resisting systems

• The height of the building 

• The quality of the construction 
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➢ 5. Case Study: Scenario Building Damage Analysis (Tuzla, Istanbul)
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6. Ongoing Research
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