OZET

Yigma yapilarda tasiyici duvarlar, tag ve tugla gibi elemanlarin aralarma harg yerlestirilerek
oriilmesi ile teskil edilmektedir. Bu yapilarin kat doseme sistemleri ahsap, betonarme veya volta
doseme olabilmektedir. Giiniimiizde yeni insa edilenlerin sayilar1 az olmasina ragmen Tiirkiye’de
gerek bliylik sehirlerde ve gerekse kirsal bolgelerde ¢ok sayida yigma yapi bulunmaktadir. (Baytilke,
2011).

Yeni yapilacak yigma yapilar hakkinda tanimlamalar, kisitlamalar ve tasarim esaslar1 “Deprem
Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik™’te (DBYBHY, 2007) verilmistir. Bu ¢alisma
kapsaminda, az kath yigma yapilarin deprem ytikleri altinda davranisinin incelenmesinde, “Deprem
Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik™’te tarif edilen analiz yontemi ve sonlu
elemanlar yontemi ile elde edilen sonuglar parametrik olarak incelenmistir. Parametrik calisma 4 ayri
plan tipine sahip 1,2 ve 3 katli toplam 24 yigma yap1 modeli ile yapilmistir. Yigma yapilarin sonlu
eleman modellerinin olusturulmasinda iki farkli yaklasim kullanilmistir. Birinci yaklasimda yigma
yapilarin tasiyict sistemleri “es deger c¢erceve yontemi” kullanilarak c¢ubuk elemanlar ile
modellenmistir. Ikinci yaklasimda ise tastyic sistem bilesenlerin modellenmesinde kabuk elemanlar
kullanilmistir. Parametrik ¢aligmada farkli analiz yontemleri elde edilen, “duvarlarda olugsan normal
ve kayma gerilmeleri”, “duvarlara etkiyen kesme kuvvetleri” ve “kat oOtelemeleri” degerleri
kiyaslanmistir. Esdeger ¢erceve yontemi kullanilarak yapilan analizlerle elde edilen 1. Mod titresim
periyodu  kabuk elemanlarin kullanilmasi durumuna goére ortalama % 9 oraninda farklilik
gostermektedir. Elde edilen ¢at1 deplasmanlar1 arasindaki fark ise ortalama %25 mertebesindedir.
Degisen kat sayilar1 ve plan tiplerine gore yukarida anlatilan analiz yontemleri ile elde edilen

sonu¢larinin arasindaki farkliliklar tablolar araciligryla sunulmustur.



ABSTRACT

The load bearing walls of masonry structures are assemblies stone and brick elements joined together
with mortar. The floor slabs of masonry structures are typically construced from timber, reinforced
concrete or jack arches suspended between steel joists. Although newly built masonry structures are
few, there is still a substantial number of existing masonry structures in major cities as well as rural

areas in Turkey (Bayiilke, 2011).

Definitions, restrictions and design rules for new masonry structures are presented in the Turkish
Seismic Design Code 2007 (DBYBHY, 2007). This study aims to compare the analysis results
obtained using the analysis procedure for lowrise masonry structures defined in the Turkish Seismic
Design Code with the results obtained from finite element analysis through a parametric
investigation which involves a total of 24 lowrise masonry structure models (upto 3 stories tall) with
4 different floor plans. The finite element models of these masonry structures were defined in two
different approaches. In the first approach, the structural systems of the masonry structures were
modeled with frame elements using the “equivalent frame method”. In the second approach, the
structural systems were modeled with shell elements. The analysis results of the parametric
investigation such as shear forces, shear stresses and normal stresses, and interstory drifts obtained
from these methods were compared to each other. The average differences in first mode period of
vibration and roof displacements between the finite element models using the equivalent frames and
shell elements were approximately 9% and 25%, respectively. The differences in analysis results for
the aforementioned analysis methods are presented as a table according to the number of floors and

floor plan arrangements.
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