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OZET

TEMEL OTURMALARININ RASTGELE ALAN ZEMIN
PARAMETRELERI iLE ANALIiZi

Ahmet Can MERT

Geoteknik Miihendisligi acisindan temel tasarimindaki en 6nemli adim
zemin parametrelerinin dogru secimidir. Zemindeki dogal degiskenligin bu
secimde goz oOniine alinmasi gercege yakin coziime ulasmada onemli rol
oynamaktadir. Tez calismasindaki temel ama¢, zemin parametrelerinde
meydana gelen degiskenligi rastgele alan teorisi (random field theory) ile
tamimlayarak yiizeysel temel hareketlerini olasihk tabanh incelemektir. Boylece,
zemin parametrelerindeki degisim goz Oniine alinarak, yiizeysel temel
boyutlandirmada yol gosteren tehlike egrileri (hazard curve) olusturulmasi
hedeflenmistir. Mohr-Coulomb yenilme Kriteri ile elasto-plastik zemin davranisi
rastgele sonlu elemanlar yontemine (RFEM-Random finite element method)
uyarlanmis, zemin deformasyon modiilii (Ed), kohezyon (c) ve kayma direnci agisi
(¢) parametreleri iki boyutlu rastgele alan olarak tammmlanmstir. ince ve iri
daneli zeminlere oturan yiizeysel temellerdeki oturma ve acisal déonmeler,
parametrelerin uzamsal degisimi (spatial variation) ile ele almarak yiik-
deformasyon davramisindaki etki arastirllmistir. Zeminin yatay ve diiseydeki
uzamsal degiskenligi, rastgele alanda korelasyon uzunluklarmn (correlation
length, Ov, On) degisimi ile temsil edilmistir. Baslhica parametrelerle (Ed, 0y ve On)
birlikte zemin kayma direnci parametreleri (c ve ¢) rastgele alan olarak
tammmlanmis, boylece tiim parametrelerin yiizeysel temel hareketlerine etkisi
incelenmistir. MATLAB ile rastgele alanlar iiretilmis ve sonlu elemanlar
analizinde tekrarh ¢oziilerek toplam oturma i¢in lognormal, temel acisal déonme
degerleri icin gama olasilik yogunluk fonksiyonlarina (PDF-Probability Density
Function) uyan sonugclar elde edilmistir. Olusturulan PDF’ lerle, belirlenen hasar
sinirlart icin yenilme olasihiklar1 (Pf) hesaplanmistir. Tiim parametrelerdeki
degisiminin etkileriyle, temel hareketleri i¢in tehlike egrileri (hazard curve)
onerilmistir. Bu tehlike egrileri, Uluslararas1 Zemin Mekanigi ve Geoteknik
Miihendisligi Birliginin TC304 numaral risk degerlendirme teknik komitesi koni
penetrasyon deneyi veri tabanlari ile test edilmistir. Bu sayede zemin
degiskenliginin etkisiyle, temel oturmalar1 ve temelin a¢isal donmesine yonelik
giivenilirlige dayah tasarimda pratik kullamilabilecek gecerli bir yontem
gelistirilmistir.
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ABSTACT

ANALYSIS OF FOUNDATION SETTLEMENTS WITH RANDOM
FIELD SOIL PARAMETERS

Ahmet Can MERT

In Geotechnical Engineering, the most important step in foundation
design is the correct determination of soil parameters. Considering the inherent
variation in the soil at the stage of parameter determination plays an essential
role to reach a realistic solution. The main purpose of this thesis study is to
investigate the probabilistic movements of shallow foundation by defining soil
parameters with random field theory. Thus, it is aimed to create series of hazard
curves for guidance to shallow foundation design by taking the variation of soil
parameters into account. Soil deformation modulus (Ed), cohesion (c), and angle
of shearing resistance (¢) were defined as two-dimensional random field
considering the elasto-plastic soil behavior with Mohr-Coulomb failure criterion
adapted into random finite element method (RFEM). The effect of spatial
variation of the parameters on the load-deformation behavior were investigated
with reference to settlement and rotation of the shallow foundations resting on
fine and coarse-grained soils. The spatial variation of soil in horizontal and
vertical directions were represented with the change of correlation lengths (6v,
On) in the random field. Shear strength parameters (c and ¢) together with the
main parameters (Eq, Ov and 0n) were defined as random fields in order that the
effect of all parameters on the foundation movements were investigated. The
random fields were generated by using MATLAB, and iteratively solved by finite
element analysis. The outputs of total settlement fitted lognormal, and the outputs
of angular rotation for the foundation fitted gamma probability density functions
(PDF). Failure probabilities (Pr) were calculated for hazard limits using the
acquired PDF’ s for total settlement and rotation. Hazard curves for foundation
movements have been proposed by considering the effects of changes in all the
parameters. These hazard curves have been validated using cone penetration
databases of TC304, Risk Assessment Technical Committee of the International
Society of Soil Mechanics and Geotechnical Engineering. Thus, a valid method
was developed for the reliability based design of shallow foundations in terms of
settlement and angular rotation with the effect of soil spatial variability.
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