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. Yearof ~ Magnitude : . PGA(Q)max)  Shear wave
Item Incident event (Richter) Dis.(Km.) Station speed(m/s)
1 Cape Mendocino 1992 7.1 8.2 Petrolia 0.661 422.17
2 Chi-Chi, Taiwan 1999 7.6 9.76 CHY006 0.359 438.19
3 Kocaeli, Turkey 1999 7.51 135 Arcelik 0.210 523
4 Landers 1992 7.28 16.86 Barst ow 0.135 370.08
5 Loma Prieta 1989 6.9 85 Saratoga- 0.514 380.89

Aloha Ave
6 Northridge 1994 6.7 5.92 LA Dam 0.426 628.99
7 Tabas,Iran 1978 7.35 1.92 Tabas 0.862 766.77
Table 1. Selected Accelerated Specification
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Abstract:

Recently, the Iranian code is established for the LRFD design of steel structures that consistent with the
Iranian seismic design code (2800-4). This study is aimed to compare the performance of steel moment
frames (SMF and IMF) in the Near-faults earthquakes designed with the Allowable Stress Design (ASD) and
Load and Resistance Factor Design (LRFD) in a probabilistic framework. After the Static Push over (SPO),
new Performance based earthquake engineering (PBEE) approach is incremental dynamic analysis (IDA)
that can lead to the probabilistic judgment using fragility curves of the structure under the different types of
ground motions at different levels of intensity. For the incremental dynamic analysis a large number of
nonlinear time history analysis must be carried out. The evaluated steel moment frames are 4-story and 8-
story frames. The nonlinear models of structures are constructed in the Perform-3D software to perform the
nonlinear time history analysis. For the nonlinear modelling of beam element, the chord Rotation Model is
used that proposed by FEMA and available in the Perform-3D software for the beam elements. This model
predict the nonlinear behavior of element in the two end region that plastic hinge may be caused duo to the
seismic load of earthquake. For the column elements, the fiber element method was employed. In this
method, the cross-section of column element is subdivided into some spring elements. Each spring is
subjected to axial load, given by the combination of axial force and bending moment acting on the section.
This model sometimes is called multi-axial spring model (MS model). The fiber model represents a section
at the structural member-end. This modelling can represent the axial-flexural interaction in the column
element that their properties of nonlinear flexural bearing depends on its axial load in each time step. Near-
field events due to their pulse-like effect are in the spotlight in the last decay. To evaluate their effects on the
steel structures that located in the seismic areas of Iran, a number of near-field earthquakes are used in the
probabilistic assessment. In the IDA curves, the roof drift is used as Damage Measure (DM) and the Spectral
Pseudo-Acceleration of the first mode of the structure with 5% modal damping (s  ,5%)) is used as

Intensity Measure (IM). Also in the probabilistic fragility curves, the direct method is used. It means that
the IM is used directly in the fragility curve. To predict the probabilistic function for the different level
of performance of structures, the lognormal distribution was used. The study results show that the
structures designed by the ASD method have a better seismic performance than the LRFD frames specially
in the performance level of Life Safety (LS) and Collapse Prevention (CP). It can be concluded from
comparison of the median of collapse functions. For example for the special moment frame (8-story
structure), the use of ASD design (instead of LRFD design) leads to a 11% increase in the median of
fragility function in the Life Safety (LS) level and 10% increase in the Collapse Prevention (CP) level.

Keywords: Incremental Dynamic Analysis, Fragility Curves, Steel Moment Frame, LRFD for steel
structures, Near Field Earthquakes
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