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DEFINITION OF DURATION
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GROUND MOTIONS
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GROUND MOTIONS


R² = 0.52302
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•  Analyzed 20 concrete frame 
buildings 




•  Representative of modern 

and older buildings


•  Varying ductility due to 
design/detailing differences


•  Varying height (1 to 20 
stories)


BUILDINGS ANALYZED




NONLINEAR SIMULATION 
MODELS
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NONLINEAR ANALYSIS


Goal: To predict 
structural collapse 
response as a 
function of ground 
motion intensity 
and duration 
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TRENDS BETWEEN COLLAPSE 
CAPACITY AND DURATION 
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TRENDS BETWEEN COLLAPSE 
CAPACITY AND DURATION 
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REGRESSION MODEL
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HOW DOES DURATION IMPACT 
STRUCTURAL RESPONSE?
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y = 0.39x + 11.61

R² = 0.72


0


50


100


150


0
 100
 200
 300


To
ta

l E
ne

rg
y 

(k
ip

s-
in

)


5-95% DS (s)


Sdi =2.25 in

Crustal

Subduction


y = 0.59x + 27.10

R² = 0.73


0


50


100


150


200


0
 100
 200
 300
To
ta

l E
ne

rg
y 

(k
ip

s-
in

)


5-95% DS (s)


Sdi =4.25 in

Crustal

Subduction


y = 0.19x + 5.81

R² = 0.61


0


20


40


60


80


0
 100
 200
 300


To
ta

l E
ne

rg
y 

(k
ip

s-
in

)


5-95% DS (s)


Sdi =1.25 in

Crustal

Subduction


y = 0.52x + 17.84

R² = 0.80


0


50


100


150


200


0
 100
 200
 300


To
ta

l E
ne

rg
y 

(k
ip

s-
in

)


5-95% DS (s)


Sdi =3.25 in
Crustal

Subduction


HOW DOES DURATION IMPACT 
STRUCTURAL RESPONSE? 
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HOW DOES DURATION IMPACT 
STRUCTURAL RESPONSE?
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COLLAPSE FRAGILITY CURVES
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