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OZET

ZEMINDE VE KAYADA KAZIK TASIMA GUCUNUN
SONLU ELEMANLAR YONTEMI iLE TAHMINi

Merve HOTHOT

Gilinlimiizde kentlesmenin artmasiyla yapilasma siireci hizlanmis ve yiiksek yapi
yapma ihtiyact artmistir. Bu gelisme yapilagsmaya tam olarak uygun olmayan
zeminlere ingaat yapilma gereksinimini de artirmig Ve zemin iyilestirme ve kazikli
temel imalatt yapimi ihtiyacim1 beraberinde getirmistir. Zemin yapisindaki
bilinmezlikler, kazik imalatlarindaki bazi elverissiz durumlari ortadan kaldirabilmek
ve kazik tagima giicliniin belirlenmesi i¢in kullanilan yontemlerden biri de sahada

gerceklestirilen kazik yiikleme deneyleridir.

Tez calismasi kapsaminda, farkli bolgelerde farkli zemin ve kaya birimlerinde
yapilmis olan kazik yiikleme deney sonuglari irdelenmistir. Kaziklar ile ilgili genel
bilgiler verilmis olup, kohezyonlu/kohezyonsuz zeminler ile kayaya soketli
kaziklarda kazik tagima giici hesap yOntemleri anlatilmistir. Sonlu elemanlar
yontemi kullanilarak (Plaxis-3D ve Plaxis-2D) geri analizler yapilmis, arazide
yapilan deney sonuglari birbiriyle uyumlu olacak sekilde zemin parametreleri (E, c,
¢ vb.) yeniden degerlendirilmis ve farkli kazik boylari i¢in de kaziklarin oturma-yiik
grafikleri hesaplanmistir. Bulunan parametreler yaklagik yontem hesaplarinda da
kullanilmistir. Bulunan tiim sonuglar tablo halinde verilmistir. Yapilmis olan tiim
hesaplamalarda sonlu elemanlar yonteminin, yaklasik yontemle hesaplanan sonuglara
gore daha gercekei ve dogruya yakin sonuglar verdigi goriilmiistiir.

Bu elde edilen sonuglar ile arazide imal edilecek olan kaziklar i¢in gercek sonuglar ile
uyumlu veriler elde edilmistir. Farkli zemin profili ve yapi yiikleri altinda kazik tagima
kapasitesi ve oturmalarin hesaplanmasinin gerektiginde, sahadan ve laboratuvardan
elde edilen zemin parametreleri kullanilarak sonlu elemanlar yonteminden
faydalanilabilecegi anlagilmigtir.
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ABSTRACT

ESTIMATION OF BEARING CAPACITY OF PILE IN SOIL AND ROCK
USING FINITE ELEMENT METHOD

Merve HOTHOT

With the evolution of urbanization, construction processes need to be faster and the
need for high-rise building structures have increased. Therefore the difficulties of
construction on weak soil conditions have risen. These type of cases can be overcome
by soil improvement and pile foundations. One of the methods used to eliminate the
unknowns in the soil structure, to eliminate some unfavorable situations in pile
manufacturing and to determine the pile bearing capacity is the in-situ pile loading
tests carried out in the construction field.

Within the scope of thesis, in-situ pile tests performed in different soil and rock
conditions have been analysed. Calculation methods of bearing capacity of piles
which were derived for cohessive/noncohessive soils and rock socketed piles have
been explained with the general pile properties. Back analysis have been done in
Plaxis-2D/3D and geomechanical parameters (E, ¢, ¢) are re-evaluated in order to
compare the field test and finite element model results and then load-settlement
graphics are drawn. Available emprical methods are used fort he calculations and all
results are presented in table. Accuracy of the FEM analysis is found better than the

available empirical methods for all cases.

According to the results, verified data have been collected in order to use further pile
load tests. It is shown that soil parameters can be used in FEM models in order to
estimate the results if bearing capacity and settlements needs to be calculated under

different ground and load conditions.
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