J. Comput. Struct. Eng. Inst. Korea, 28(4)
pp.351 ~359, August, 2015
http://dx.doi.org/10.7734/COSEIK.2015.284.351

pPISSN 1229-3059 eISSN 2287-2302
Computational Structural
Engineering Institute of Korea

ZZDHE Zx9| SNHES0 F&= O|X|=

=1 pp—
NsE-dEzE

NegARstn A%

Uncertainties Influencing the Collapse Capacity of Steel
Moment-Resisting Frames

Dong-Hyeon Shin' and Hyung-Joon Kim!"

IDepartmen[ of Architectural Engineering, University of Seoul, Seoul, 130-743, Korea

Abstract

In order to exactly evaluate the seismic collapse capacity of a structure, probabilistic approach is required by considering
uncertainties related to its structural properties and ground motion. Regardless of the types of uncertainties, they influence on the
seismic response of a structures and their effects are required to be estimated. An incremental dynamic analysis(IDA) is useful to
investigate uncertainty-propagation due to ground motion. In this study, a 3-story steel moment-resisting frame is selected for a
prototype frame and analyzed using the IDA. The uncertainty-propagation is assessed with categorized parameters representing
epistemic uncertainties, such as the seismic weight, the inherent damping, the yield strength, and the elastic modulus. To do this, the
influence of the uncertainty-propagation to the seismic collapse capacity of the prototype frame is probabilistically evaluated using
the incremental dynamic analyses based on the Monte-Carlo simulation sampling with the Latin hypercube method. Of various
parameters related to epistemic uncertainty-propagation, the inherent damping is investigated to be the most influential parameter on
the seismic collapse capacity of the prototype frame.
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Table 1 Seismic design parameters of the prototype frame

Table 2 Ground motions selected for the IDA
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(b) Elevation of the prototype frame

Fig. 2 Configuration of the prototype frame

No Earthquake Station PGA(g)

Comp.1 | Comp.2
1 Northridge Beverly Hills-Mulhol | 0.416 | 0.516
2 Northridge Canyon Country-WLC| 0.410 | 0.482
3 Duze, Turkey Bolu 0.728 | 0.822
4 Hector Mine Hector 0.266 | 0.337
5 | Imperial Valley Delta 0.238 | 0.351
6 | Imperial Valley | El Centro Array #11 | 0.364 | 0.380
7 Kobe, Japan Nishi-Akashi 0.509 | 0.503
8 Kobe, Japan Shin-Osaka 0.243 | 0.212
9 | Kocaeli, Turkey Duzce 0.312 | 0.358
10| Kocaeli, Turkey Arcelik 0.218 | 0.149
11 Landers Yermo Fire Station | 0.245 | 0.152
12 Landers Coolwater 0.283 | 0.417
13 Loma Prieta Capitola 0.529 | 0.443
14 Loma Prieta Gilroy Array #3 0.555 | 0.367
15 |Superstition Hills| El Centro Imp.Co. 0.358 | 0.258
16 |Superstition Hills| Poe Road(temp) 0.446 | 0.300
17| Cape Mendocino | Rio Dell Overpass 0.385 | 0.549
18| Chi-Chi, Taiwan CHY101 0.353 | 0.440
19| San Fernando LA-Hollywood Stor | 0.210 | 0.174
20 Friuli, Italy Tolmezzo 0.351 | 0.315
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Fig. 3 Scaled spectral acceleration of ground motions
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Table 3 The statistical characteristics of the input
random variable related to the epistemic uncertainties

Source Distribution| Mean |COV, % | Unit

Seismic weight, My Normal 725 10.0 kN

Inherent damping, D,| Lognormal 5.0 40.0 %

Yield strength, £, Lognormal 345 10.1 MPa

Elastic modulus, £y | Lognormal [205,000| 3.3 MPa
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