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Soil properties and seismic factors may increase the fundamental period of the building as a result
of soil-structure interaction. Any building designed without taking this interaction into
consideration may be damaged as a result of large displacements during earthquakes. It is important
to consider the soil-structure interaction during seismic performance evaluation studies for
Reinforced Concrete buildings built on soft soils such as Van. In this study, 2D finite element
analysis of a typical residential house (a 2 floor, 3 span, 4m wide and 2.7m high reinforced concrete
frame building) constructed in Van, is done firstly assuming the columns’ boundary conditions as
fixed without any infill shear wall and then assuming a reinforced concrete shear wall at the middle
span without considering soil-structure interaction. In order to evaluate the effect of soil properties
on the behavior of the building an 8m deep soil mass is modeled at the bottom, left and right side of
the building. The dynamic soil properties, such as the unit weight, modulus of elasticity and the
Poisson ratio, used in the analysis were determined by the formulas developed by Tezcan et. al.
(2009) using the results of seismic studies conducted in Van. The structural analysis of the typical
reinforced concrete building is done separately with and without infill shear wall at the middle span
considering soil — structure interaction. The lateral roof displacements of analyzed buildings are
compared for each analysis case. The results showed that, the lateral roof displacement is 36 to
41.67% lower when SSI is not considered. The lateral roof displacement of strengthened building
(RC shear wall at the middle span) is found to be 2.44 to 25.53% lower when compared to the
displacements considering SSI. The results suggest that any strengthening technique used for
increasing seismic performance of existing buildings should consider SSI during the structural
analysis. On the other hand, the results of the analysis considering SSI showed that strengthening
of the middle span by RC shear wall decreases the lateral roof displacement of the analyzed
building by 54.96 to 95.04% depending on the soil properties.
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Van’daki Zeminlerin Dinamik Ozellikleri ve Bu Ozelliklerin Betonarme Yapilar
Uzerindeki Etkileri

Zemin Ozellikleri ve sismik faktorler, yapinin titresim periyodunun yapi-zemin etkilesimi sonucu
artmasina sebep olabilmekte, etkilesim dikkate alinmadan yapilan tasarimlarda deprem aninda asir1
Otelenmeler sonucunda yapilar hasar gorebilmektedir. Van sehri gibi yumusak zeminlerde insa
edilen betonarme yapilarin deprem performansinin belirlenmesi ¢alismalarinda zemin etkisinin de
dikkate alimmasi gerekmektedir. Bu ¢alismada, Van sehrinde yaygin olarak bulunan her biri 4 m
olan 3 aciklikli ve 2.7 m kat yiiksekligine sahip iki katli betonarme bir binanin 2 boyutlu yapisal
¢Oziimlemesi sonlu elemanlar yontemi kullanilarak dncelikle salt ¢erceve olarak ve zemin etkisi
dikkate alinmadan ¢6ziilmiis, daha sonra perde etkisini gézlemlemek icin binaya perde eklenerek
analiz tekrarlanmistir. Zeminin binanin davranisina olan etkisini belirlemek i¢in binanin saginda,
solunda ve altinda 8 m olmak {izere dikddrtgen seklindeki bir zemin kiitlesi dikkate alinmustir.
Van’daki zeminlerin dinamik o6zellikleri jeofizik etiitlerle belirlenerek elde edilen sismik veriler
Tezcan vd. (2009) tarafindan gelistirilen formiillerde kullanilarak zeminin yogunluk, elastisite
modiilii ve Poisson orani elde edilmis ve incelenen her bir zemin i¢in binada perde olmadan ve
perde eklenerek analizler gergeklestirilmistir. Binanin en iist noktasinda elde edilen maksimum
yatay Otelemeler belirlenerek karsilastirilmis ve sonug olarak, zemin etkisi dikkate alinmadiginda
binanin en iist noktasindaki yatay otelenmelerin %36 ile %41.67 daha az oldugu belirlenmistir.
Yapimin perde ile gili¢lendirilmesi sonucu zemin-yap1 etkilesimi dikkate alinmadiginda elde edilen
yatay Otelenmeler zemin-yap1 etkilesimi dikkate alinarak elde edilen Otelenmelerden %2.44 ile
%25.53 arasinda daha az oldugu belirlenmistir. Bu ¢alismanin sonuglari, mevcut yapilarin depreme
kars1 performansinin arttirilmas1  gerekgesiyle yapilan giliclendirme ¢aligmalar1 kapsaminda
kesinlikle yapi-zemin etkilesimi dikkate alinarak giiclendirme analizlerinin yapilmasi gerekliligini
ortaya koymaktadir. Ayrica, yapi-zemin etkilesimi dikkate alinarak yapilan analizlerde, bahse konu
yapinin orta ac¢ikliginin betonarme perde duvar ile giiclendirilmesinin, yapinin yanal 6telenmesini
%354.96 ile %95.04 oranlarinda, zemin 6zelliklerine bagli olarak, azalttig1 belirlenmistir.
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