OZET

Kazikli temellerin deprem hareketi etkisi altindaki davranisi, yumusak
zeminlerdeki yiiksek yapilarin tasarimi kapsaminda anlasilmasina ihtiyag¢ duyulan bir
konudur. Tiirkiye Bina Deprem Yonetmeligi’nin (TBDY) (2018) igeriginde de detayli
bir sekilde tasarim ic¢in yontemler belirlense de konunun kendisinin dogast geregi
disiplinler aras1 olmasi ve her asamada secilen parametrelerin gesitliligi sebebiyle
anlasilmasi ve tasarlanmasi halen karmasik bir siiregtir. Bu problemlerin ¢oziilmesi
amaciyla literatiirde kabul goren metod, 1B Esdeger Dogrusal/Dogrusal olmayan
model ivme ¢iktilarinin kullanildigi, kazikli 2B sonlu eleman analizlerinin yapildigi
ve buradan elde edilen ¢iktilarla tasarim yapilmasidir. Bu yaklagim, TBDY 2018’de
Deprem Tasarim Smifi (DTS), Zemin Smifi, Bina Yiikseklik smiflariyla
kategorilendirilerek bu tiir miithendislik problemlerinin ¢6ziimiinde hangi yontemlerin
kullanilmas: gerektiginin simirlart belirlenmistir. Tezin literatiir boliimiinde de
tartigilacagl lizere yumusak zemin iizerine insa edilen yiiksek yapilarda 3B Sonlu
Elemanlar/Farklar yontemleriyle analizlerin yapilmasinin zaruri oldugu belirtilmistir.
Sayisal analizler, Ust yapi-Kazikli temel-Zemin tabakalarinin hep birlikte gézoniine
alinmasi yaklasimi (Ortak Yontem) veya iist yapi ile temel-kazik-zemin sisteminin
ayr1 ayri ele alinmasi yaklasimi (Altsistem Yontemi) olarak ayrilmustir. Her iki
yontemin de avantajli yonleri olmakla birlikte ele alinan problemin boyutuna ve
ihtiyacina gore yontem belirlenmektedir. Bu galisma kapsaminda 20 katli bir yapinin
Flac3D yazilimi kullanilarak kazikli temel ve zemin ortaminin birlikte modellendigi
(Ortak Yontem) ve Kinematik Etkilesimin etkisinin (Ustyap: olmadan) arastirilmasi
amaciyla olusturulan modellerin dinamik analiz ¢iktilar1 irdelenmistir. Analizlerde
malzeme modeli olarak, kayma modiilii azalim egrileri Vucetic ve Dobry’nin (1991)
egrileriyle kalibre edilerek kullanilan veriler sig3 histeretik (dongiisel) modelinde girdi
olarak kullanilmistir. Model siirlarinda Gegirgen Sinirlar (Transmitting Boundaries-
Free Field) ve Sessiz Siir (Quiet Boundary) sartlari kabul edilmistir. Deprem kaydi
olarak 17 Agustos 1999 Kocaeli Depremi Yarimca istasyonundan alinan deprem
kaydi, Faya Normal ve Dik yonlerde sisteme tabandan farkli oranlarda (0.2-0.4-0.6-
0.8) etki ettirilmistir. Ayrica TBDY 2018’de belirtildigi bigimiyle 11 deprem kaydi
secilip analizler gergeklestirilmis ve sonuglar incelenmistir. Modellerdeki kaziklarin
caplart D=80 c¢m, boylar1 L=20m, agiklik s=3 m olarak se¢ilmistir. Bu varsayimlar ve
kosullar dogrultusunda malzeme model parametrelerinin, gomme derinliginin ve
deprem ivme oraninin dinamik analiz ¢iktilarimin tizerindeki etkisi arastirilmuis,
YKZE’nin literatiirel baglamda daha iyi anlasilmasi1 ve bu modellemeler agisindan bir
yol agmas1 amaclanmistir. Gergeklestirilen analizler sonucunda kaziklarda olusan i¢
kuvvetler, bina 6telenmeleri ve 6telenme oranlari, ivme spektrumlari irdelenmistir.
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ABSTRACT

The behavior of piled foundations under the effect of earthquake motion is an issue
that needs to be understood in the context of design of high-rise buildings on soft soils.
Although the methods for detailed design are outlined in the Turkish Building Seismic
Code (2018), it is still a complex issue in the way of understanding and designing, due
to multidisciplinary subject by its nature, and the variety of parameters has to be
chosen by designer at every stage. To simplify this complex issue, 1D equivalent-
linear/nonlinear model acceleration results are used in 2D finite element analysis
software, to model and the obtain the behavior of piled-foundation in response to
earthquake excitation and then use the outputs in design. This approach was based on
Earthquake Design Class (DTS) and Soil Class categories in TBDY 2018, and outlines
the solution of these type of civil engineering problems. As it will be discussed in the
literature section of the thesis, it will be seen that it is obligayory to run 3D Numerical
analysis if there is any High-Rise building on Soft Soil condition. In this context
numerical analyses are performed by the approach of taking into account the
superstructure-piled foundation and soil layers (Direct Method), and the approach of
modeling the superstructure and the foundation-pile-soil system separately
(Substructure Method). Although both methods have advantages, which one should be
chosen base on the size and the needs of the problem. Scope of this study, modeling
of a 20-storey building with a piled foundation and soil medium by using Flac3D
software (Direct Method) and in order to investigate the effect of Kinematic
Interaction, dynamic analysis without superstructure outputs were examined. In the
analyses, linear elastic material model and sig3 hysteretic (cyclic) model is
implemented as soil material model. Shear modulus degradation curves are calibrated
according to Vucetic and Dobry (1991) degradation curves. Transmitting Boundaries
(Free Field) and Quiet Boundary conditions were assigned to the model boundaries. In
dynamic analysis, as ground motion 17 August 1999 Kocaeli-Yarimca Station
earthquake record selected, and arranged for Fault Normal and Fault Parallel, and the
excitation is applied at the bottom of the model are scaled for various factors (0.2-0.4-
0.6-0.8). Also 11 Different EQ Records were selected and applied based on TBDY
2018 regulations and results were examined in this study. The diameter, length and
spacing of the piles are D=80 cm, L=20, s=3 m respectively. With these assumptions
and conditions; It is aimed to better understand SPSI in the literary context and find
better ways for these modeling by interpreting the dynamic analysis outputs of ground
parameters, embedment depth and variable factored earthquake effect. As a result of
these analysis, moment and shearing forces occurring in the piles due to seismic input
motion, spectral acceleration at the base of the model, and drifts were examined.
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