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KISA OZET

ISTANBUL AVRUPA YAKASI BATI BOLGESI ZEMINLERININ
GEOTEKNIGI VE ZEMIN-TEMEL-YAPI ETKILESIMIi

ins. Yiik. Miih. ilhan Burak DURAN

Bu calismanin amaci; Istanbul Avrupa yakas1 Bati Bolgesi’nde insa edilen
yiiksek yapilarin temel - zemin etkilesimi(SSI) ve yaygin olarak uygulandigi goriilen
kazikh yayih temel (radyejeneral) sisteminin yap1 performansina etkilerinin
tammlanmasidir.

Bolgede yaygin olarak yapilmis sondajlardan gelen numuneler iizerinde
yapilan laboratuvar, ve icra edilmis arazi deneyleri sonucunda; cahsma alaminda
Giingéren Formasyonu iiyesi yesil renkli, orta derecede asir1 konsolide, yiiksek
plastisiteli(CH) Kkillerin agirhkta oldugu goriilerek , bu zeminin fiziksel ve mekanik
ozellikleri tespit edilmistir. Eldeki bu veriler dogrultusunda sayisal analizlerde
kullanilacak modellerde, zemin rijitligini belirlemede gerekli parametreler
saglanmistir.

Statik ve dinamik analizlerde; zemin - temel sistemi -ingas1 tamamlanmis yapi,
asamali olarak birebir benzerlikte modellenmistir. Analiz yonteminin, mesnetlenme
sartlarinin, zemin ortaminin rijitliginin ve temelin esnek veya rijit olmas1 durumunun;
statik yiikler altinda tasiyic1 sistemde ve temelde olusan maksimum diisey
deformasyonlarin yerlerini ve mertebelerini kontrol ettigi saptanmistir.

Cok kath yapilar icin artik geleneksel hale gelmis olan kazikh radyejeneral
temelin statik durumda SSI iizerindeki iki belirgin etkisi tammlanmstir: ilk durumda
esnek temeller icin gézlemlenen disbiikey oturma kalibimin ortamda kaziklarin varhg:
ile icbiikey sekle doniistiigii, diger ikinci durumda oturmalarin kontrolii ve tasima
giiciiniin yiikseltilmesi icin tercih edilen kaziklarin gercekte yapinin diisey perdelerinin
davramsi iizerinde 6nemli bir etkiye sahip oldugu bulgusu elde edilmistir.

Modal analizlerde temel tipinin ve zemin rijitliginin binamin hakim periyotlan
iizerindeki etkisi incelenmistir. Ayrica, kazikh radye temel uygulamasinin yam
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modlarimin degisimine olan katkisimin belirlenmesi icin analizler yapilmistir. Yap1
ataletini saglayan elemanlardan olan perdelerin konumunun kiitle katthm oram
dagihimlarina etkiler sagladig: belirlenmistir.

Modal analiz degerlendirmeleri sonucunda belirlenen Rayleigh parametreleri,
dinamik coéziimlerde kullamlan malzeme modellerine uygun olarak tammmlanmistir.
Zeminin modele katilmadig1 ankastre mesnetlenme durumu referans alhinarak; temel
gomme derinligi ile kaziklarin, yapinin salimimi ve goreceli kat 6telenmelerinde 6nemli
farkhhklar yarattig: belirlenmistir.

Yapilan tiim analizler irdelendiginde, “kazikh radyejeneral temel”
uygulamasinin ¢ok kath, 4 veya daha fazla bodruma sahip yapilarda icin belirgin bir
olumlu etki yapmadigi goriisiine varilmistir. Ancak uygulandiginda; kaziklarin,
yapidaki tasiyict perdeler iizerinde olusan deformasyonlar1 azaltmasi yoniindeki
etkisinin goz ardi edilmemesi gerekmektedir.

Anahtar Kelimeler: Yapi-Temel-Zemin Etkilesimi, Giingéoren Formasyonu,
Kazikh Radyejeneral Temel, Statik ve Dinamik Analiz.
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ABSTRACT

“A GEOTECHNICAL ASSESSMENT OF SOIL-FOUNDATION-
STRUCTURE INTERACTION AT THE WESTERN PART OF EUROPEAN
SIDE OF ISTANBUL”

Ilhan Burak DURAN, B.S.in C.E.; M.S.

The purpose of this thesis is to investigate the effect of piled raft systems on the
superstructure, which is extensively employed in the Western part of the City of

Istanbul.

A comprehensive laboratory and in situ testing program was implemented around the
zone of study to determine the physical and mechanical properties of the local soils. The
investigations demonstrated the predominance of moderately overconsolidated fat

clays of Giingéren Formation throughout the soil profiles.

Static and dynamic analyses were performed on the prototype models of the buildings
already in service. It was determined that in static conditions, the deformations of the
superstructure and the foundation system were governed by the method of analysis,

support conditions, and the rigidity of the foundation medium.

Two distinct effects of the piled mats, the use of which has almost become routine, on
the tall superstructure were identified. Firstly, the concave shape of a flexible
foundation was converted to convex when supported by piling and secondly, the

influence of piling intended to control settlements and augment bearing capacity had
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actually a more pronounced effect on the curtains of the basement and the
superstructure rather than the targeted properties.

Modal analyses were performed to determine the influence of the type of foundation,
and the rigidity of the soil on the fundamental vibration period of the superstructure.
Additionally, the effect of using piled raft as the foundation system on the modes of
deformation of the superstructure was evaluated. The contribution of the reinforced
concrete curtains, elements that contribute to the inertia of the structure, was also taken
into account to estimate the effect of the position of the curtains on the distribution of

modal participation mass.

The Rayleigh parameters were determined as a product of modal analyses and were
defined in conformity with the foreseen material modelling. The influence of the footing
depth of embedment and that of piling on the oscillation of the structure and the relative

floor displacements of the structure were determined.

The results led to the view that the practice of employing piled raft foundations for high
rise buildings with the required four or more basements does not have an appreciable
effect on the static and dynamic performance. However, the application does decrease
the deformations of the basement walls, a finding that may be worth evaluating during

design.

KEYWORDS:

Soil-foundation-structure interaction(SSI), overconsolidated clay, rigidity, piled raft,
static/dynamic analysis, settlement
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