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Site Response Analysis (1)
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What is site amplification?
̬ЙЦмвЮϜ ат϶ЎϦ мкϝв

Site amplification is the modifications of characteristics of ground motion caused by 
local geological-geomorphological-geotechnical conditions: 

- Lithostratigraphicamplification
- Topographic amplification 

ϚϝЊ϶ ϼттПϦ пЮϖ рϸϔт ϝвв ϣтϲАЂЮϜ ϣϠϼϦЮϜ сТ ЬЊϝϲЮϜ ат϶ЎϦЮϝϠ ϣтЎϼцϜ ϤϝЪϼϲЮϜ ϼϪϓϦϦ ЬЪ акϝЂϦм ϝлЊ

ϢϼϝІшϜ ат϶ЎϦ ϣтЯвК сТ ϣтЪтжЪϦмтϮЮϜм ϣтϮмЮмТϼмвмтϮЮϜ АмϼІЮϜм ϣтЯϲвЮϜ ϝтϮмЮмтϮЮϜ дв аЂЧтм ϣтЮϜϾЮϾЮϜ

 пЮϖ ат϶ЎϦЮϜ

- ϝтТϜϼПтϦϜϼϦЂмϦтЯЮϜ дК ϭϦϝж ат϶ЎϦ
-  ϝтТϜϼОмϠАЮϜ дК ϭϦϝж ат϶ЎϦ

ЙЦмвЮϜ ϼтϪϓϦ
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What is site amplification?
̬ЙЦмвЮϜ ат϶ЎϦ мкϝв

цϜ ϼ϶ЊЮϜ дв Ь϶ϸЮϜ ϢϼϝІϖ пЮϖ ϼϲЮϜ ϱАЂЮϜ пЯК Ϭϼ϶ЮϜ ϢϼϝІϖ дтϠ ϣϠЂжЪ ЙЦмвЮϜ ат϶ЎϦ ϞЂϲт аϦтм ЀϝЂ
 сжϪЮϜ ШТ ϣтЯвЛϠ ШЮϺ)Deconvolution (сжвϾЮϜ ЬϝϮвЮϜ сТ ϣтЯвЛЮϜ ϤвϦ ϜϺϖ
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Factors affecting site amplification
ЙЦмвЮϜ ат϶ЎϦ сТ ϢϼϪϔвЮϜ ЬвϜмЛЮϜ

We could summarize the factors affecting site amplification as follows, 
1. Impedance contrast: it occurs because of the contrast of velocity and density of two 
layers, in other words the amplification occurs when the seismic rays pass from hard rock 
to overlaying soft soil as expressed in the following equation 
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Density and shear wave velocity in sediment layer  

Density and shear wave velocity in bedrock layer  

 сЯт ϝвЪ ЙЦмвЮϜ ат϶ЎϦ сТ ϢϼϪϔвЮϜ ЬвϜмЛЮϜ Ј϶Яж дϒ ЙтАϦЂж

1 .сϦмЊЮϜ дтϝϠϦЮϜ :жЛвϠ ̪ϤϝЧϠАЮϜ дтϠ ЈЧЮϜ ϬϜмвϒ ϣКϼЂм ϣТϝϪЪЮϜ сТ дтϝϠϦЮϜ ϞϠЂϠ Ϩϸϲт Ϩϸϲт ϼ϶ϐ п

 ϣтϼ϶Њ ϤϝЧϠА дв ϣтЮϜϾЮϾЮϜ ϬϜмвцϜ ϼвϦ ϝвϸжК ат϶ЎϦЮϜ ϣϠЯЊ ϤϝЧϠА пЮϖ ϣтϠмЂϼϦвм ϣϠыЊ ЬЦϒ ϝлЦмТ ϣЛЎм
ϣтЮϝϦЮϜ ϣЦыЛЮϝϠ ШЮϺ дК ϼϠЛтм  :

ϠмЂϼЮϜ ϤϝЧϠАЮϜ сТ ЈЧЮϜ ϬϜмвϒ ϣКϼЂм ϣТϝϪЪ ϣт

ЮϜ ϣтϼ϶ЊЮϜ ϤϝЧϠАЮϜ сТ ЈЧЮϜ ϬϜмвϒ ϣКϼЂм ϣТϝϪЪ  ϣϠЯЊ
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Factors affecting site amplification
ЙЦмвЮϜ ат϶ЎϦ сТ ϢϼϪϔвЮϜ ЬвϜмЛЮϜ

2. Thickness of sediment layers: the site amplification increases with increasing ratio of 
sediment thickness to length of sedimentary basin.    

2 .ϣтϠмЂϼЮϜ ϤϝЧϠАЮϜ ϣЪϝвЂ :ϲЮϜ ЬмА ϣϠЂж пЮϖ ϤϝϠмЂϼЮϜ ϣЪϝвЂ ϣϠЂж ϢϸϝтϾϠ ат϶ЎϦЮϜ ϣϠЂж ϸϜϸϾϦсϠмЂϼЮϜ Ќм  .
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Factors affecting site amplification
ЙЦмвЮϜ ат϶ЎϦ сТ ϢϼϪϔвЮϜ ЬвϜмЛЮϜ

3. Body waves converted to surface waves: body waves suffer from multiple refractions 
and reflections between the free surface and bedrock generating surface waves. As a result 
resonance may amplify seismic waves and prolong their duration. 

3 .ϣтϲАЂЮϜ ϬϜмвцϜ ϸЮмϦ :ϼϲЮϜ ϱАЂЮϜ дтϠ ϢϼϼЪϦв ϤϝЂϝЪЛжϜм ϤϜϼϝЂЪжϜ дв ϣтЮϜϾЮϾЮϜ ϬϜмвцϜ сжϝЛϦ ϣЧϠАЮϜм

ϣтϲАЂ ϬϜмвϒ ϸтЮмϦ пЮϖ рϸϔт ϝвв ЀϝЂцϜ .Ϝ ϬϜмвцϜ а϶ЎϦ дϒ дЪвт дтжАЮϜ ϢϼкϝД дϗТ ШЮϺЮ ϣϮтϦжЪ м ϣтЮϜϾЮϾЮ
ϝкϼϜмϸϒ ϸтϾϦм   .
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Factors affecting site amplification
ЙЦмвЮϜ ат϶ЎϦ сТ ϢϼϪϔвЮϜ ЬвϜмЛЮϜ

4.сϠмЂϼЮϜ ЌмϲЮϜ ϣЂϸжк :ϣϠϼЧв ϣЂϸЛЪ ϣтϮмЮмтϮЮϜ ϤϜϼЛЧвЮϜ йϠ амЧϦ рϺЮϜϼмϸЮϜ ϱЎмт ЬЪІ ЙвϮϦ
 ЙЦϜмвЮϜ ЌЛϠ сТ ϣтЮϜϾЮϾЮϜ ϣЦϝАЮϜ

4. Geometry of sedimentary basin : basin geometry sometimes works as a lens, 
which concentrate seismic rays in some places at free surface


