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1. Pr ed i c t  t h e pr ob a b i l i t y d i s t r i b u t i on  of  
s t r u c t u r a l  r es pon s e [E D P] f or  a  s c en a r i o E Q 
[m a g n i t u d e (M) ,  s ou r c e- t o- s i t e d i s t a n c e (R )  
…].

2. Pr ed i c t  t h e m ed i a n  E D P f or  t h e s c en a r i o E Q.
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2. Pr ed i c t  t h e m ed i a n  E D P f or  t h e s c en a r i o E Q.

3. Pr ed i c t  t h e pr ob a b i l i t y d i s t r i b u t i on  of  E D P f or  
a  s c en a r i o E Q [s pec t r a l  a c c el er a t i on  a t  t h e 
f u n d a m en t a l  per i od  of  t h e b r i d g e [S a( T1) ,  M,  
R ,  …] � n eed  t o k n ow  s om et h i n g  a b ou t  t h e 
b r i d g e,  i .e. i t s  f u n d a m en t a l  per i od  T1.

4 . Pr ed i c t  t h e m ed i a n  E D P f or  t h e s c en a r i o E Q 
[S a( T ) ,  M,  R ,  …]. 

Co n s i s t e n t  wi t h  t y p i c a l  Ca l t r a n s  
p r a c t i c e  o f  N L T A  o f  b r i d g e s
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UHS approximation, 10% in 50 years
Conditional mean spectrum
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• C M S: t a r g e t spe c t r u m f or 1s t g ro up of
GM s

• M a t c h s pe c t r u m pre d i c te d by
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UHS approximation, 10% in 50 years
2.5 and 97.5 percentile response spectra

• Bot h g ro up s of G M s se le c te d u s i n g
[J ay a r a m e t a l . , 2011] to m a t c h m e a n &
v a r i a n c e of t a r g et s pec t r u m .

• T a r g e t d i s t r i b u t io n + M o n te Ca r lo
s i m u l a t io n: Pro b a b i l i s t i c ge ne r a t io n of
m u l t i pl e r ea l i z a t i on s of r es pon s e s pec t r a .

• S e le c t re co r d e d g ro u n d mo t io n s w h o se
re spo n se spe c t r a i n d i v i d u a l ly m a t c h t he
s i m u l a t ed r es pon s e s pec t r a .

• Gree dy opt i m i z a t io n: I m p ro ve t he m a t c h
b e t w ee n t a r g e t v s . s a m p le me a n s &
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