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Motivation

What is the sensitivity of collapse potential of buildings 
to variations in structural systems and structural 
parameters?

Develop design aids to exercise Performance-Based 
Design for collapse safety
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Major Design Decision Parameters:

Design Response Spectra (MRF & SW)
ξ = 5%, Soil type D
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Major Design Decision Parameters:

Component Model

Structural Parameters Matrix

UCSD Test PWD East Wall
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Development of Collapse Fragility Curve
Obtaining the collapse fragility curve (SW)

N = 8, T = 0.8, γ = 0.25, Stiff = Unif. Str. = -0.05My,base, ξ = 0.05
θp = 0.02, θpc/θp = 1, λ = 20, Mc/My = 1.1
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γ = 0.17
γ = 0.25

γ = 0.50

Collapse fragility curves (SW)
N = 8, T = 0.8, γ = var., Stiff = Unif. Str. = -0.05My,base, ξ = 0.05

θp = 0.02, θpc/θp = 1, λ = 20, Mc/My = 1.1
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PBD for Collapse Safety (Design Aids)

Plastic Hinge Rotation Capacity Effect on ηc (MRF)
N = 8, T1 = 1.2, γ = var.,Stiff.&Str. = Shear, SCB = 2.4-1.2, ξ = 0.05  

θp = var., θpc/θp = 5.0, λ = 20, Mc/My = 1.1
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PBD for Collapse Safety (Design Aids)
Strong Column Beam Ratio Effect on ηc (MRF)
N = 8, T1 = 1.2, γ = var.,Stiff.&Str. = Shear, SCB = var., ξ = 0.05  

θp = 0.03, θpc/θp = 5.0, λ = 20, Mc/My = 1.1
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P-Delta Effect on ηc (MRF)
N = 8, T1 = 1.2, γ = var.,Stiff.&Str. = Shear, SCB = 2.4-1.2, ξ = 0.05 

θp = 0.03, θpc/θp = 5.0, λ = 20, Mc/My = 1.1
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Effect of Uncertainty in Collapse Capacity

Collapse Fragility Curves
50% Confidence
84% Confidence
90% Confidence

Mean method
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• Deterioration of structural components and P-
Delta effects (specially in long period structures) 
are fundamental causes of collapse.

• Sensitivity of probability of collapse to variation of  
structural system and structural parameters were 
investigated

• A graphical tool to exercise Performance-Based 
Design for collapse safety is developed.

Concluding remarks
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