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Abstract

In this paper, a performance-based seismic evaluation of a residential reinforced concrete frame
building located in Italy which was designed only for gravity loads is performed using Nonlinear Static
Analysis and Fast Nonlinear Analysis (FNA). This building within the current study is subjected to three
moderate earthquakes that occurred in Italy with a close magnitude level and different types of faults, two
of them are aftershock earthquakes. The current investigation has shown that the Fast Nonlinear Analysis
has given more critical values for performance-based seismic evaluation, which is expected. However, the
used earthquakes have different effects on the structure, where the non-aftershock primary earthquake
has given a more critical behavior for the building in both directions. This confirms the necessity of
selecting earthquakes methodically depending on site geology, mechanisms of faults formed, and other

conditions as codes and researches refer.
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- j:js: Sal ul,“‘ K 3S,all 6l | P 4ulS) 46l | GD plall asetl @“—“‘jd:

: iS5 NHD

sec KN.m | kN.m (%) | KN.m (%) | KN.m (%) | KN.m | (%)

. Xdir | 9.665 | 24.714 | 5.795 | 23.40 | 0.127 [ 0.50 | 17.889 | 72.40 | 0.888 | 3.60

Ydir | 5425| 25.036| 6.693 | 26.80 | 7.779 | 31.10 | 10.457 | 41.80 | 0.098 | 0.40

Umbria Xdir | 14.715 | 24308 | 3.810 | 15.70 | 0.492 | 2.00 | 19.513 | 80.30 | 0.487 | 2.00

Marche Y dir | 13.450 | 15.862 | 7.249 | 4570 | 0.943 | 5.90 | 7.658 | 48.30 | 0.011 | 0.10
(aftershock 3)

L'Aquila Xdir | 9220 | 28.687 | 23.660 | 82.50 | 2.972 | 10.40 | 2.037 | 7.10 | 0.016 | 0.10

@ftershock) | Y dir | 9.220 | 28.755 | 22.985 | 80.00 | 3.498 | 12.20 | 2.264 | 7.90 | 0.004 | 0.00
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