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The designing of R/C framed structures subjected to seismic excitation generally is
performed by linear elastic method, while current trend of the codes of practice is
moving toward increasing emphasis on evaluating the structures using nonlinear static
pushover (NSP) approaches. Recently, several NSP approaches, with varying degree of
vigor and success have been proposed. In this study, initially a comparative study has
been made among different nonlinear static methods for adopting the most suitable
method of extracting the capacity curve of R/C framed structures. Then, a program was
developed to overcome the difficulties of graphical iterative procedure of idealization

proposed by FEMA-356.

Subsequently, the comparative tool which is a combination of the superior NSP method
detected and the developed program was used to investigate the effects of significant
structural variables on idealized parameters of capacity curves of population of R/C
framed structures. Eventually, the applicability of replacing the time-consuming NSP
procedure by ANN for deriving the capacity curve was tested. The outcomes

demonstrated the outperformance of interstorey-based scaling adaptive pushover in



addition to high precision of the developed program. Furthermore, the distinct effects of
each one of the considered structural variables on idealized parameters were unveiled.
Finally, an acceptable performance of ANN as an alternative to NSP procedure was

observed.
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Rekaan struktur konkrit bersangga berdasarkan rangsanagn gempa biasanya terbentuk
daripada kaedah linear elastic method , sementara itu pendekatan sekarang mengenai
kod proktis sentiasa meningkat kehadapan dengan menekankan pengukuran struktur
menggunakan kaedah nonlinear static pushover (NSP). Terbaru, beberapa kaedah NSP
dengan pelbagai sudut vigor telah mencapai kejayaan. Dalam kajian ini , biasanya kajian
perbandingan telah dibuat dikalangan kaedah ‘non linear static method’ yang berbeza
untuk memilih kaedah yang paling sesuai dalam meningkatkan kapasiti lengkuk struktur
konkrit bersangga. Seterusnya program telah dibina untuk mengatasi masalah graphical

interactive procedure yang dicadangkan oleh FEMA-356.

Selepas itu , alat perbandingan yang mengandungi kombinasi kaedah NSP telah dikesan
dan program tersebut telah digunakan untuk menyiasat kesan perubahan pada struktur
berdasarkan populasi parameter lengkung keupayaan struktur konkrit bersangga.

Kesudahannya,  keterapan  perubahan prosedur pengukuran masa NSP daripada



ANN untuk mengukur kapasiti lengkungan telah diuji. Keputusan yang ditunjukkan
daripada keupayaan program inter storey based scaling pushover yang dibina
mempunyai ketepatan yang tinggi. Sebagai tambahan, kesan berlainan pada pelbagai
struktur pada parameter dapat dilihat. Akhir sekali, keupayaan ANN sebagai alternative

pada prosedur NSP diiktiraf atau diterimapakai.
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Under different circumstances various approaches starting from simplistic linear
static to the accurate but cumbersome, time-consuming nonlinear time-history
procedure are applicable for analysis of buildings. Performance-based design
engineering (PBDE) as one of the major domains in earthquake engineering, is
concerned with performance evaluation of structures under seismic excitation.
Nonlinear static pushover (NSP) as main product of PBDE is compromise of
simplicity and accuracy has been legitimatized and found its way into codes such as
Federal Emergency Management Agency (FEMA), Eurocode... One of the
momentous outcomes of this method is capacity curve, declares the relating between

base shear force and lateral displacement of control node.

The conventional pushover method applying in real-life engineering relies on
incremental pushing the structure with constant distribution of lateral load that is not
exempt of error. Several methods have been proposed to overcome its deficiencies by
the researchers. By criticizing them adaptive pushover analysis (APA) that considers

all deficits of conventional method seems to be more logic. Although, various



techniques have been suggested for pushover analysis, there is solidarity for
bilinearization and extraction of idealized parameters based on iterative graphical
method of FEMA. Moreover, parallel to evolution of pushover analysis procedure
they become more rigorous. Consequently, applications of artificial neural network
(ANN) as an alternative for solving PBDE problems have been noted recently. This
study focused on R/C regular 2D frames by extensive comparative study among five
alternatives of conventional and adaptive pushover, codifying a program to overcome
deficiencies of graphical iterative bilinearization method, study on effect of structural
variables on idealized parameters and just testing this issue that whether it is

applicable to use ANN as replacement of pushover for idealization.

Along the line of study, preliminary static analyze, designing and detailing, finite
element modeling including physical and material modeling as close as possible to
practical structure have been done for 30 case studies. Then, procedure of loading a
case study by five various conventional and adaptive pushover procedure and also
incremental dynamic analysis (IDA) as reference were implemented and an
comprehensive comparative study procedure in aspects of capacity curve and
interstorey drift evaluation has been made. Developing a program for accurate
bilinearization and overcoming the deficiency of graphical iterative procedure of
FEMA was the next stage. Achieving a comparative tool as combination of best NSP
method and the developed program results in extensive course of actions for
application of this tool for 30 created different models. Eventually, feed forward
back propagation method process as a prevalent type of ANN have been studied for
testing its applicability for replacing outstanding NSP method of deriving capacity

curve.



