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A Methodology of Seismic Damage Assessment Using Capacity Spectrum Method
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This paper describes a new objective methodology of seismic building damage assessment which is called Advanced Component Method(ACM). ACM is a major attempt
to replace the conventional loss estimation procedure, which is based on subjective measures and the opinions of experts, with one that objectively measures both
earthquake intensity and the response of buildings. First, response of typical buildings is obtained analytically by nonlinear seismic stafic analysis, push-over analyses. The
spectral displacement is used as a measure of earthquake intensity in order to use Capacity Spectrum Method and the damage functions for each building component,
both structural and non-structural, are developed as a function of component deformation. Examples of components include columns, beams, floors, partitions, glazing, etc.
A -epairfreplacement cost model is developed that maps the physical damage to monetary damage for each component. Finally, building response, component damage
furctions, and cost model were combined probabilistically, using Monte Carlo simulation techniques, to develop the final damage functions for each building type.
Uncertainties in building response resulting from variability in matenial properties and load assumptions were incorporated in the Latin Hypercube sampling technique. The
paper also presents and compares ACM and conventional building loss estimation based on historical damage data and reported loss data.
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6 |Steel Braced Frame, Low 1-3
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9 [Steel Light Frame All
10 |Steel Frame w/ Cast-in-Place Concrete Shear Wall, Low 1-3
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E 2 Qe Wy 4ot O FEE

Yol s g3 g ER I
Roof Mass at edge (MASS r,e) 0.0313 0.18 Normal
Roof Mass in middle (MASS r,m) 0.053 0.18 Normal
Floor Mass at edge (MASS f.e) 0.0701 0.18 Normal
Floor Mass in middle (MASS f,m) 0.1378 0.18 Normal
Roof Dead Load at edge (DL r,e) 0.0378 0.1 Normal
Roof Dead Load in middle (DL r,m) 0.0183 0.1 Normal
Roof Live Load at edge (LL r,e) 0.0042 0.6 Type I Largest
Roof Live Load in middle (LL r,m) 0.003 0.6 Type I Largest
Floor Dead Load at edge (DL f,e) 0.0836 0.1 Normal
Floor Dead Load in middle (DL r,m) 0.0479 0.1 Normal
Floor Live Load at edge (LL r,e) 0.0104 0.6 Type I Largest
Floor Live Load in middle (LL r,m) 0.0075 0.6 Type I Largest
Modulus of Elasticity of Steel (Esteel) 29000 0.05 Normal
Steel Yield Strength (Fsteel) 39 0.14 Log-normal
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