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Abstract

The design and implementation of all buildings that had been constructed in
Damascus city before 1995, were not based on any requirements for earthquake
resistance provided in international codes. Therefore, it was necessary to investigate
the seismic behavior of these buildings and assess their performance adequately

under the expected earthquakes in Syria.

This research presents a study of the seismic behavior of residential RC
building (four—story model and basement), erected in Damascus during 1980-1995,
using nonlinear static analysis procedures, and distributions of lateral load patterns
recommended in FEMA 356. In addition, Modal Pushover Analysis MPA is used to
observe the effects of higher modes as the studied buildings contain cases of
irregularity. The modal story drift ratios were combined at the performance point
using CQC modal combination rule to provide an estimate of the total seismic
demand, and these results were compared with the demands corresponding to the
fundamental mode. The finite element structural software SAP2000 Nonlinear Ver.
20 was used to calculate the response and the performance point, and the resulting
performance was evaluated according to the acceptance criteria in ATC 40 and

ASCE41-13.

In order to determine the accuracy of the seismic assessment adopted in
Syrian Arabic Code (3rd part) of the year 2000 and Appendix (2) of the year 2005, a
response spectrum analysis was performed in accordance with appendix 2, which
includes calibration of the base shear to the shear strength value at the performance
point calculated from the nonlinear analysis under 'elastic first mode" lateral load
pattern. The performance was evaluated according to the acceptance criteria in
Syrian Arabic Code (3rd part) of the year 2000, and the results were compared with

evaluation results according to nonlinear static analysis procedures.
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