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General Introduction

ϣвϝК ϣвϸЧв
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Disaster and Development

Development       ϼмАϦЮϜ

Disaster  ϣϪϼϝЪЮϜ

PositiveNegative

Development 

can reduce 

vulnerability

Development 

can increase 

vulnerability

Disaster can 

improve/provide 

development  

opportunities

Disaster can 

interrupt/destroy 

the  development  

process

аϸЧϦЮϜ дтϠ ϣЦыЛЮϜ/ϨϼϜмЪЮϜм ϼмАϦЮϜ

 сТ аϸЧϦЮϜ акϝЂт дϜ дЪвт

 ϣϠϝЊъϜ ϣтЯϠϝЦ дв ϸϲЮϜ

)ЌϼЛϦЮϜ(

 сТ аϸЧϦЮϜ акϝЂт дϜ дЪвт

 ϣϠϝЊъϜ ϣтЯϠϝЦ ϢϸϝтϾ

)ЌϼЛϦЮϜ(

 

 сАЛϦ дϜ дЪвт

 ϣЊϼТ ϣϪϼϝЪЮϜ

аϸЧϦЯЮ/  ϼмАϦЯЮ
РЦмϦ дϜ дЪвт/ ϼвϸϦ

 ϼмАϦЮϜ ϣтЯвК ϣϪϼϝЪЮϜ

Examples from ME and é.
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Exposure

ЌϼЛϦЮϜϢϼмА϶ЮϜ

Hazards

Risk
ϼАϝ϶вЮϜ

Vulnerability

ϣϠϝЊшϜ ϣтЯϠϝЦЙЦмвЮϜ

Location

Elements of Risk     ϼАϝ϶вЮϜ ϼЊϝжК
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Risk = Hazard * Vulnerability

Capacity

A dangerous phenomenon, substance, 

human activity or condition that may cause 

loss of life, injury or other health impacts, 

property damage, loss of livelihoods and 

services, social and economic disruption, or 

environmental damage

The characteristics and circumstances 

of a community, system or asset that 

make it susceptible to the damaging 

effects of a hazard

The combination 

of the probability 

of an event and 

its negative 

consequences The combination of all the strengths, 

attributes and resources available 

within a community, society or 

organization that can be used to 

achieve agreed goals
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     ϼАϝ϶вЮϜ аттЧϦRisk Assessment



     ϼАϝ϶вЮϜ аттЧϦRisk Assessment

Risk = Hazard * Vulnerability

Capacity

   

ϣϠϝЊъϜ ϣ̵тЯϠϝЦ *  ϼА϶ЮϜ ϼϸЊв =  ϼАϝ϶вЮϜ

ϢϼϸЧЮϜ
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Risk Assessment and Risk Management



[R] = [H] * [VUL]

Risk = probability X magnitude
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Risk Analysis and Ranking 

Risk = Likelihood x Severity



Risk = probability X magnitude
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Risk Analysis and Ranking

[R] = [H] * [VUL]

Probability Descriptor Description 
3 Almost Certain Expected to occur (within the time period) 

2 Likely Likely to occur (within the time period) under current conditions 

1 Unlikely Could occur (within the time period) if conditions changed moderately 

 

Probability

Magnitude Descriptor Description 

3 Catastrophic 

Massive humanitarian consequences, substantial loss of life expected; humanitarian 

assistance urgently needed for large population segments; large amounts of 

commodities needed; additional personnel, administrative, and technical expertise 

urgently needed 

2 Major 

Humanitarian situation threatened for large population segments; some loss of life 

expected; humanitarian assistance likely needed to handle emergency; substantial 

commodities and additional staff and technical expertise likely to be needed 

1 Moderate 

Humanitarian situation is threatened for potential target groups; intervention may be 

needed, particularly for traditionally vulnerable groups; Local entities can likely respond 

with existing staff and personnel structures 

 

Magnitude



Risk Ranking

Probability = 3

Magnitude = 3

Risk = probability X magnitude = 9 = High Risk

Each hazard is assigned a risk according to the matrix:

Probability x Magnitude Catastrophic Major Moderate 

Almost certain 9 6 3 

Likely 6 4 2 

Unlikely 3 2 1 
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Interpretation of the Results

High Risk Score = 9 ï6

Expected losses warrant attention by senior management at all levels 

and detailed inclusion in the Plan.  In order to ensure adequate 

preparedness, coordination with the other pertinent government 

entities, key stakeholders, and other UN and NGO/IO response 

agencies in contingency planning processes is highly encouraged.
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Interpretation of the Results

Moderate Risk Score = 4 ï3 

Hazard merits attention, scenario developed, and 

included in the Plan.  Response may be of a magnitude 

that is well within the capacity of existing staff and 

personnel.  Coordination with the other pertinent 

government entities, key stakeholders, and other UN and 

NGO/IO response agencies in-country may be warranted.
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Low Risk Score = 2 ï1



Jalal Al Dabbeek, An Najah National 

University, Palestine



Jalal Al Dabbeek, An Najah National 

University, Palestine



Jalal Al Dabbeek, An Najah National 

University, Palestine



Jalal Al Dabbeek, An Najah National 

University, Palestine



Jalal Al Dabbeek, An Najah National 

University, Palestine



Determination of Seismic Risk and Loss

The standard definition of risk is the probability or likelihood of damage

and consequent loss to a given element at risk, over a specified period

of time.

It is important to note the distinction between risk and vulnerability.

Risk combines the expected losses from all levels of hazard severity,

also taking their occurrence probability into account, while vulnerability

of an element is usually expressed for a given hazard severity level

(Coburn et al. 1994).

Loss is defined as the human and financial consequences of damage,

including injuries or deaths, the costs of repair, or loss of revenue.
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Determination of Seismic Risk and Loss

The distinction between risk and loss is often very loose and, based on

their definition, these terms are sometimes used interchangeably. Since

the standard definition of risk is a probability or likelihood of loss,

between zero and one, it may be

more appropriate to express risk as

Risk = Hazard ĬVulnerability

while loss depends on the value of the exposure at risk, 

given by

Loss = Hazard ĬVulnerability ĬExposure
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Hazard Mapping

(Visualizing the Hazard)
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Examples / Applications



Risk Assessment

Risk = Hazard * Vulnerability

Capacity

   

ϣϠϝЊъϜ ϣ̵тЯϠϝЦ *  ϼА϶ЮϜ ϼϸЊв =  ϼАϝ϶вЮϜ

ϢϼϸЧЮϜ
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 ǦȭȀǶȱä ȻǠǲǩä
 ȸɆǣ ǦɆǤȆȺȱä

þìîɉäĀ ɄȖȆȲȥ

Transform Fault ï

Relative movement between 

Jordan and Palestine.
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ϣтЮϜϾЮϾЮϜ ϣАϼϝ϶ЮϜ
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 ǢȪǪȆȶȱä Ʉȥ üïɍï üɀȎǵ üǠȶǪǵäEarthquakes   Expected

M max = 6.5

7 > M > 6

V   ЙЦнϧгЮϜ ЬϜϿЮϿЮϜ ϢнЦ ...̬!          ?? Earthquake Magnitude

V    ϣтϿкϝϯЮϜ аϜ !! ..̬       Readiness / Preparedness

Where is the problem:
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Seismic Vulnerability of Palestinian 

Common Buildings 
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ɄȹǠǤȶȲȱ ǦɆȱäȂȱȂȱä ǦǣǠȍɋä ǦɆȲǣǠȩ ɂȲȝ Ȁǭǘǩ ɄǪȱä ȰȵäɀȞȱä
Factors Affecting the seismic Vulnerability of Buildings

-  ɂǝǠȊȹɋä ýǠȚȺȱäStructural Systems
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Old Masonry Buildings: 

Cross Volts and Barrel Systems

Non Reinforced 

Concrete Bearing 

Walls
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ýǠȚȺȱä ɄǝǠȊȹɍä ǦɆȲǣǠȩĀ ǦǣǠȍɍä
Structural Systems and

Seismic Vulnerability

ȀǤǪȞɅ ýǠȚȺȱä ɄǝǠȊȹɍä ɄȹǠǤȶȲȱ 
ȸȵ ȴȽä ȰȵäɀȞȱä ɄǪȱä Ȁǭǘǩ ɂȲȝ 

ǠȾǪɆȲǣǠȩ ǦǣǠȍɌȱ ǦɆȱäȂȱȂȱä ɄȱǠǪȱǠǣĀ 
ɂȲȝ ûɀȲȆȱä ɄȱäȂȱȂȱä ȜȩɀǪȶȱä 
ȻǾȾȱ ɄȹǠǤȶȱä ȸȮȶɅĀ ȤɆȺȎǩ 
ɄȹǠǤȶȱä ȸȵ ǬɆǵ ǠȾǪɆȲǣǠȩ 
ǦǣǠȍɌȱ  Ǡȶȭ ɀȽ Ǵȑĉɀȵ Ʉȥ  
üĀǼǲȱä ɄȱǠǪȱä :
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ÅЮϜ ϣвДжϒИмϸЊ ϣтЎϼцϜ

Faulting Systems 

Å ϣϠϼϦЮϜ ϼϪϒ)ЙЦмвЮϜ ϣϠϼϦ:(

            -  сЮϜϾЮϾЮϜ ат϶ЎϦЮϜAmplification     

            -  ϣтЎϼцϜ ϤϝЦъϾжъϜLandslides      

            -  ϣϠϼϦЮϜ ϔтвϦLiquefaction              

ЙЦмвЮϜ ϼтϪϓϦ ЬвϝК

 Local Site Effect
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ϣЧГзгЮϜ ϣужнϧЫϦм еуГЃЯТ ЙЦнв
Tectonic Map Faulting Systems
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Faults
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 ̪ШтЂЪвЮϜ ЬϜϾЮϾ1985 йϦϮϼϸ ϤжϝЪM=8.1

 Mexico City Earthquake, 1985

Å ЙЦмвЮϜUNAM : дв йϦϠϼϦ дмЪϦϦ

 ϼ϶ЊЮϜBasaltic Rock

Å ЙЦмвЮϜSCT : дв ϣϦϠϼϦ дмЪϦϦ

 м϶ϼЮϜ дтАЮϜ дв ϣЧϠА)Soft Clay  (

 дтϠ ϝлЧвК ϰϜмϼϦт35-44 m ̪

 сТ ϣЊϝЧЮϜ ϤϝϮмвЮϜ ϣКϼЂ ЬϸЛвм

 ϣЧϠАЮϜ иϺк75m/sec  ̯ϝϠтϼЧϦ.

D= 35-40 m

Basaltic Rock
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(a) Time Histories     (b) Response Spectra 

 ЬЪІ)6.2 :(ϣтϲАЂЮϜ ϣтЎϼцϜ ϤϝЪϼϲЮϜ

Time histories of acceleration recorded by strong motion 

instruments at UNAM and SCT sites
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General Views of Bam after Earthquake

No collapse, Partial collapse, Total collapse
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http://www.iiees.ac.ir/Bam Photo/pages/b27_jpg.htm
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http://www.iiees.ac.ir/Bam Photo/pages/b21_JPG.htm
http://www.iiees.ac.ir/Bam Photo/pages/b33_jpg.htm


Jalal Al Dabbeek, An Najah National 

University, Palestine



Jalal Al Dabbeek, An Najah National 

University, Palestine



Jalal Al Dabbeek, An Najah National 

University, Palestine

Liquefaction



Liquefaction
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Landslides - Palestine
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Landslides - Palestine
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рϾϜϾϦкъϜ мϜ сЮϜϾЮϾЮϜ РІЪЮϜ
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 сЎϜϼцϜ аϜϸ϶ϦЂϜ ϣЂϝтЂ

  ̵ЬϲЮϜ!!! ...

To avoid the local site effecté.??
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ϼАϝ϶вЮϜ аттЧϦ

Risk  = Hazard * Vulnerability

Capacity

   

ϼАϝ϶вЮϜ   =  ϼА϶ЮϜ ϼϸЊв *ϣϠϝЊъϜ ϣ̵тЯϠϝЦ

ϣ̵тϾкϝϮЮϜ ϢϼϸЧЮϜ мϜ  
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Seismic Vulnerability of Palestinian 

Common Buildings 
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ϣвмϝЧгЮϜ

Strength

 мϒ Ϣ̭ϝЃϯЮϜ

ϣϠыЋЮϜ

Stiffness and 

Rigidity

ϣуЮнГггЮϜ

Ductility

 ϤϝкнЇϧЮϜ

ϝлϠ ϰнгЃгЮϜ

Deformation

ϣУЯЫϧЮϜ

Cost

̺.̿ ϤϑІжвЯЮ сЮϜϾЮϾЮϜ атвЊϦЮϜ ϼттϝЛв
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 ̺ .сЮϜϾЮϾЮϜ атвЊϦЮϜм ЬтЯϲϦЮϜ ФϼА

ϒ(ϣтЪтвϝжтϸЮϜ ЬтЯϲϦЮϜ ФϼА 

Ϭ (ϨЮϝϪЮϜ ϬϺмвжЮϜϞ (сжϝϪЮϜ ϬϺмвжЮϜϒ ( ЬЦϒ ЬмцϜ ϬϺмвжЮϜ

рϼмϸ двϾ ϼϠЪϒ мϒ ϸϸϼϦ

 ЬЪІ)̻ :(ϤϑІжвЯЮ ϣЯвϦϲвЮϜ ϣтϾϜϾϦкъϜ ϤϝЪϼϲЮϜ ϬϺϝвж
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V

Vv

V

 ЭЫІ)̼ :(ϣϛТϝЫгЮϜ ϣуЫуϦϝϧЂшϜ ФϽГЯЮ ̯ϜϸϝзϧЂϜ ϣуЂϒϽЮϜ м ϣуЧТцϜ ϣуЮϜϿЮϿЮϜ онЧЮϜ ϽуϪϓϦ ϣуЮϐ

 ϣЧтϼАЮϜ ϭϚϝϦж ϣЦϸ ϼЊϲжϦ аϝК ЬЪІϠм

ϣвДϦжвЮϜ ϤϑІжвЮϝϠ ϣϚТϝЪвЮϜ ϣтЪтϦϝϦЂъϜ

 ϣвДϦжвЮϜ йлϠІ мϒ
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æ  ϤϝϲϜϾϜ/ϣуϡжϝϮ ϤϝкнЇϦ мϒ

 ЭЫІ)̹ :(ЬϾъϿЯЮ амϝЧв рϸϝК пзϡв ϓЇзв) иϼϝгЃЮϜ̷̷̹̽  (

 ЬϿК ϤϜнЇϲ

ϣтϹКϝЦ) ϱϚϝУЋЮϜ

 ϣЮϾϝЛЮϜ ϸϜнгЮϜ м

 ϣуЧϠϝГЮϜ ϤϝϲϜϾшϜ Ьϝгкϖ еЫгт

 ЭЫІ)̺ :( ̯ϝуЮϜϿЮϾ ЬмϿЛв ϓЇзв) иϼϝгЃЮϜ̷̷̹̽  (
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ȰǭǠȶǪȱäĀ ýǠȚǪȹɍä ýäǼȞȹäIrregularity 
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ȰǭǠȶǪȱäĀ ýǠȚǪȹɍä ýäǼȞȹä Irregularity 
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ȰǭǠȶǪȱäĀ ýǠȚǪȹɍä ýäǼȞȹä
 Irregularity 
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ȰǭǠȶǪȱäĀ ýǠȚǪȹɍä ýäǼȞȹä Irr egularity 
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ȰǭǠȶǪȱäĀ ýǠȚǪȹɍä ýäǼȞȹä Irregularity 
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ȰǭǠȶǪȱäĀ ýǠȚǪȹɍä ýäǼȞȹä Irregularity



Cantilever 

systems

ϤϝжϜϼтАЮϜ
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Cantilever systems

ϤϝжϜϼтАЮϜ
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Soft Story at the first floor

м϶ϼЮϜ ФϠϝАЮϜ
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 ̯ϝтЯϲв ϣϮϼϜϸЮϜ сжϝϠвЮϜ АϝвжϜм РтЛЎЮϜ мϜ м϶ϼЮϜ ФϠϝАЮϜ

Jalal Al Dabbeek, An Najah National 

University, Palestine

Soft Story
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The soft story and the strong columns -

weak beams concept.
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Soft Story
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Soft Story

http://www.iiees.ac.ir/Bam Photo/pages/b46_jpg.htm
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Soft Story



ФϠϝА ϸмϮмм ̯ϝтЯϲв ϣϮϼϜϸЮϜ сжϝϠвЮϜ Аϝвжϒ ЌЛϠ /Ϣм϶ϼ ФϠϜмА мϒ

 ϢϼϼЪϦвЮϜ мϒ ϣтАЂмЮϜ ФϠϜмАЮϜ сТ.

Jalal Al Dabbeek, An Najah National 

University, Palestine

Soft Story



 ϣуГЂнЮϜ ХϠϜнГЮϜ сТ н϶ϽЮϜ ХϠϝГЮϜ ЭуЫЇϦ

 ƑǀǐǗƑƗƨĀǀ üäïǁï1991 
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Soft Story



 ϣуГЂнЮϜ ХϠϜнГЮϜ сТ н϶ϽЮϜ ХϠϝГЮϜ ЭуЫЇϦ

 ìǆǊǁä üäïǁï2001 
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Slendernessratio ϣ̮ТϝϲжЮϜ  ϣϠЂж
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                              дϝϠϝтЮϜ ̪сϠмЪ ЬϜϾЮϾ Ртϲж пжϠв ϞыЧжϜ1995
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 ϣтЮϜϾЮϾЮϜ ЬЊϜмУЮϜ-

 ϣ̵тϚϝІжъϜ ЬЊϜмУЮϜ

Seismic Joints  
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 -  Adjacent to other building.
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 -  Adjacent to other building.
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  ϣтϸмвЛЮϜ омЧЮϜ дв ЬЪ ϼϪϒ м ϣϮϼϲЮϜ ФАϝжвЮϜN  ЈЧЮϜ омЦ мV   ̭ϝжϲжъϜ аϾК мM
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Formation of short column.
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K = nEI / L3

РЧЂ

 ϸмвК1

 ϸмвК2

ϸмвК1  Ϻ϶ϓт8   ϸмвК РϝЛЎϒ2   ϣ̵тЧТцϜ омЧЮϜ дв

v

РЧЂ

Jalal Al Dabbeek, An Najah National 

University, Palestine


