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ABSTRACT

The past earthquakes show that the structures are not designed well to prevent the effect of
earthquakes. Irregular structures have become very popular, and they carry a risk of failure
during strong ground motions. The aim of this study is to evaluate the behavior of vertical
irregular structures when subjected to both components (horizontal and vertical) of seismic
excitations. Stiffness and mass irregularities are considered throughout the study. In this study,
Four 2D models with 6-storey each were chosen to represent this problem. All the models
were analyzed insides SAP2000 V21 software and designed according to ASCE 7-16 seismic
code. Analyses were performed using nonlinear time history analysis using Newmark’s
average method. However, five different ground motions for both components in the near field
region were obtained from the PEER website and scaled inside the seismomatch 2020
program. All the frame models are analyzed under two different loading cases: 1) Horizontal
Only and 2) Horizontal plus Vertical. The structure's response in the form of maximum inter-
story drifts, the axial force of column, joint acceleration, and mass participation ratio are

compared under two loading conditions.
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OZET

Gegmiste yasanan depremler, yapilarin deprem etkisini onlemek icin iyi tasarlanmadigin
gostermektedir. Diizensiz yapilar ¢ok popiiler hale geldi ve kuvvetli yer hareketleri sirasinda
kirilma riski tasiyorlar. Bu ¢aligmanin amaci, sismik uyarilarin her iki bilesenine (yatay ve
diisey) maruz kalan diisey diizensiz yapilarin davranisini degerlendirmektir. Sertlik ve kiitle
diizensizlikleri ¢alisma boyunca dikkate alinir. Bu ¢alismada, bu problemi temsil etmek i¢in
her biri alt1 kath iki boyutlu dort bina secilmistir. Tiim modeller SAP2000 V21 yazilimi
icerisinde analiz edilmis ve ASCE 7-16 sismik koduna gore dizayn edilmistir. Analizler,
Newmark'in ortalama yontemi kullanilarak dogrusal olmayan zaman gec¢misi analizi
kullanilarak yapildi. Ancak yakin alan bolgesindeki her iki bilesen i¢in bes farkli yer hareketi
PEER web sitesinden elde edilmis ve sismomatch 2020 programi kapsaminda
Olceklendirilmistir. Tiim ¢erceve modelleri iki farkli yiikleme durumu altinda analiz edilir: 1)
Yalnizca Yatay ve 2) Yatay art1 Dikey. Yapinin maksimum katlar aras1 6telenmeler seklindeki
tepkisi, kolonun eksenel kuvveti, eklem ivmesi ve kiitle katilim orani iki ylikleme kosulunda

karsilastirilmistir.
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