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.I ˭ˣ˩˧˯ˢ ˸˶ˡˠˢ) ˯ˬˣ˰ˢ( ˪˷
ˢˬˡ˞ ˸ˡ˧˰˶ : ˫˧ˮˣˮˠˮˬˢ

  ˸ˣ˞ˡˣˢ ˧˞ˣ ˫˧˰˧˲˷ˬˢ
˸˧ˮ˟ˣˬˢ .---- < ˰˧ˠˮˣ

 ˫˧˷˶ˡˮˢ ˸ˣ˷˧ˠ˶ ˧ˮ˥˟ˬ˪
˭˧ˬ˞ ˭˩˸˪ .

ØÝÙæ;
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˫˧˧˯ˡˮˢ ˫˧˥ˮˣˬ˟ ˸ˣ˧ˣ˲˴ ˰˵˶˵ ˸ˣ˴ˣ˞˸*

 ˞˧˷ ˸ˣ˟ˣˠ˸ ˱˯ˣ˞ ˞ˣˢ ˫ˣ˶˦˵˲˯ˢ)ˢˤˤˢ ,ˢ˴ˣ˞˸ˣ ˸ˣ˶˧ˢˬ  (
 ˭ˣ˯˧˶ ˫ˡ˵ˬ ˫˰ ˸˥˞ ˷˲ˣ˥ ˸ˠ˶ˡ ˧˪˰˟ ˫˧ˮ˟ˬ ˪˷X   ˸˲ˣ˵˸˪

 ˢ˶ˤ˥Y:

ØÝÙæ;ØÝÙæ;

˫˧ˮˣˣ˧˩ˢ ˪˩˟ ˥˦˷ˢ ˧ˮ˲ ˸ˡˣˮ˸ . ˸˟ˣˠ˸˪ ˪˧˟ˣˬˢˤˤˢ  
˰˵˶˵˟ ˫˧ˮ˟ˬ ˪˷ .ˢ˴ˣ˞˸ ˸˟ˣˠ˸ ˫ˠ ˰˵˶˵ˢ ˧ˮ˲ ˪˰  .

* ˶ ˪˷ ˸ˣ˲˯ˣˮ ˸ˣ˰˲ˣ˸˟ ˭˞˩ ˭ˣˡˮ ˞˪ .  ˢˬˡ˞

˸ˣ˪ˤˮ˸ˢ ˣˬ˩ ,ˡ˩ˣ ˢ˷˧˪ˠ' 
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˶˸˞˟ ˢ˟ˣˠ˸ ˫ˣ˶˦˵˲˯ ˟ˣ˷˧˥˪ ˢˡˣ˟˰ˢ ˧˟˪˷

  ˸ˣ˶ˣ˵ˬ ˸˰˧˟˵
˫˧˧ˬ˯˧˯

Gutenberg -
Richter Relation

or
Characteristic 
Earthquake 

Model  

 ˸ˣ˞ˣˣ˷ˬ ˸˰˧˟˵
  ˢ˧˴˞ˣˮ˦˞

)ˢ˸˥ˮˢ(
"Boore et al. 

(1997)ñô, ñSadigh et 
al. (1997)ò or
ñAbrahamson &
Silvaò attenuation 

equation

  ˟ˣ˷˧˥
˫ˣ˶˦˵˲˯   

˟ ˢ˟ˣˠ˸"  ˰˪˯
ˡˣ˯˧ˢ"

  ˸˟ˣˠ˸ ˟ˣ˷˧˥
˧˞ ˶˸˞-
˸˧˶˞˧ˮ˧˪

˶˴ˣ˸  :
 ˫ˣ˶˦˵˲˯
˭ˣˮ˩˸˪ ˢ˟ˣˠ˸

 ˭˶˧˷ ˯ˣˬ˰)2007 (

ØÝÙæ;

**  ˫ˣˡ˞˟ï˸˧ˮ˟ˣˬ  ˸ˣ˞ˡˣ ˧˞
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  ˯ˬˣ˰ˢ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮˣˮˠˮˬˢ
 ˧ˣ˲˴ˢ ˧ˬ˯˧˯ˢ)ˢ˸˥ˮˢˢ ˸ˣ˞˥˯ˣˮ(

ØÝÙæ;

ÅStyle-of-faulting (Normal, Strike-Slip, 
Reverse)
ÅRupture depth
ÅSaturation )ˢ˧ˣˣ˶ ( at short distances
ÅHW (HANGING-WALL) factor 
ÅNonlinear site amplification
ÅSoil/sediment
Ådepth factor
ÅMagnitude dependent 
ÅNonlinear effects on standard deviation

Comparisons of the NGA 
Ground -Motion Relations  
(2008 ), Earthquake Spectra, Volume 24

,Norman Abrahamson, , Gail 
Atkinson, David Boore, Yousef 
Bozorgnia, Kenneth Campbell, Brian 
Chiou, I. M. Idriss,Walter Silva, 
Robert Youngs

Overall, the NGA models show similar median 
values (within a factor of 1.5) for vertical 

strike-slip faults with magnitudes between 
5.5 and 7.5. The largest differences are for 
small magnitudes (M5) & very large  ones 
(M8)

 ˸ˣ˧˥˩ˣˮˢ ˸ˣ˞˥˯ˣˮ˟ ˸ˣ˧˦˯ˢ
 ˢ˟˶ˢ˟ ˸ˣ˪ˣˡˠ  !
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˶˸˞ ˸˟ˣˠ˸
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˸ˣ˞ˡˣˢ ˧˞˪ ˭ˣ˶˸˲ˢ- ˸ˣ˷˧ˠ˶ ˸ˣˮ˧˥˟:

ˢˮ˟ˬˢ ˸ˣˠˢˮ˸ˢ ˪˰ ˭˸˰˲˷ˢˣ ˰˵˶˵ ˸ˣˮˣ˩˸ ˸ˣ˪ˣ˟ˠ

˫ˣ˥˸˪ ˭ˣ˶˸˲- ˢˡˣ˵ˮ˪ ˞˪!!

˭˩˸ˢ ˫ˣ˥˸

ØÝÙæ;

˫˧ˬ˧˧˵ ˫˧ˮ˟ˬ˪ ˧ˬ˯˧˯ ˠˣ˶ˡ˷ ˭˵˸) :2007 (41-06ASCE
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Response Spectrum and Structure Response

Assumption: Stiff structures with low 

fundamental periods were highly 

vulnerable to this earthquake due to the 

high seismic force demands 

ØÝÙæ;
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ïÞèä áèÙæ áìÝØ çáÙ ðñï;

.II  ˭˧˟ ˶˷˵ˢ ˪˰ ˸˴˵
 ˵ˤˮˢˣ ˫˧ˮ˟ˬˢ ˧˲ˣ˞
  ˸ˣˡ˧˰˶ˬ ˧ˣ˲˴ˢ

ˢˬˡ˞. ---- < ˰˧ˠˮˣ
 ˸ˣ˥˸˲˸ˢ˪

 ˪˰ ˭ˣ˩˧˯ˢ ˸˩˶˰ˢ
˪˞˶˷˧˟ ˫˧ˮ˟ˬˢ.
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Damage Observations: Chemical Plant
12 -5-2008 Sichuan -China Earthquake

Location : Shifang town, Deyang ~150
km from epicenter ~60 km fault rupture

Facility damages caused extensive 
shutdowns and business 
interruption

Mw = 7.9

ïÞèä áèÙæ áìÝØ çáÙ ðñï;
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0< T < 0.5

Members at stiff structures 
collapsed/experienced 
severe damage during the 
earthquake event

Damage Observations: Stiff Structures

Structures with poor seismic performance

ïÞèä áèÙæ áìÝØ çáÙ ðñï;


