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OZET
YAYILI TEMEL BOYUTLANDIRMADA YATAK KATSAYISI KAVRAMININ
UYGULANABILIRLIGI
[brahim BOZKURT

Bu c¢alismada; yatak Kkatsayisina dayali yontemlerle yapilan yayili temel
boyutlandirmada, geoteknik ac¢idan temel tasarimi igin yeterlilik arastirilmistir. Calisma
on boliimden olugmaktadir. Birinci boliimde, yatak katsayisi ile boyutlandirma yapmanin
getirecegi hatalar belirtilerek arastirmanin amag ve kapsami sunulmustur. Ikinci boliimde,
elastisite ile ilgili genel bilgiler verilip bunlarin zemin mekaniginde hangi sartlarda
kullanildig1 anlatilmisir. Ugtincii boliimde, yayili temel ve uygulama kosullart agiklanarak
yatak katsayisi ile boyutlandirma gosterilmistir. Dordiincii boliimde, Winkler hipotezine
dayal1 yatak katsayis1 kavrami agiklanarak genel denklemleri sunulmus ve yontemin sonlu
eleman yazilimlarina nasil dahil edildigi belirtilmistir. Zemini birbirinden bagimsiz elastik
yaylar olarak modelleyen Winkler hipotezinde stirekliligin saglanamamasi nedeniyle farkli
arastirmacilar tarafindan iki parametreli zemin modelleri gelistirilmis ve siireklilik ig¢in
elastik yaylar1 birbirine baglayan kayma elamanlar1 hesaba katilmistir. Besinci béliimde,
iki parametreli zemin modelleri ile genel denklemleri verilmistir. Iki parametreli zemin
modellerinin sayisal ¢oziimlerde getirdigi yiiksek islem yiikii farkli arastirmacilar
tarafindan gelistirilmis degisken yatak katsayisi yaklasimlari ile azaltilmaya ¢alisilmistir.
Altinc1 bolimde, yatak katsayisinin temel alani i¢inde degistirilerek uygulanmasi ele
alinmistir. Yedinci bolimde yatak katsayisinin deneysel ve teorik olarak nasil elde
edilecegi gosterilip, temel boyutlarmin yatak katsayisi tizerine etkileri agiklanmistir.
Sekizinci boliimde, plak zemin problemleri igin Winkler ve iki parametreli zemin

problemlerinin SAP2000 programinda nasil modellenecegi gosterilmistir. Iki parametreli
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zemin modeli i¢cin Vlasov yontemi irdelenmis ve zemin parametrelerini veren denklemler
sunulmustur. Iki parametreli zemin 6zelliklerinde; ylizey parametresi vy, yatak katsayis1 C
ve kayma parametresi Cr’nin ardisik yontemle hesaplanabilmesi amaciyla SAP2000
programinin “OAPI :Object Aplication Programming Interface” ozelligi kullanilarak
program disaridan yonetilmistir. Ilgili API fonksiyonlar1 yazilirak, “Visual Basic.NET”
programlama diliyle SAP2000 ile etkilesimli calisan bir yazilim gelistirilmistir. Bu
yazilimda olusturulan dongii ile zemin parametreleri SAP2000°nin ilgili yerlerine
gonderilerek ardisik yaklasimla analiz sonlandirilmaktadir. Bu Béliim’de Winkler ve
Vlasov yontemlerinin yani sira plak zemin problemlerinin ti¢ boyutlu solid elemanlarla
modellenmesi gosterilmistir. Solid elemanlarla modelleme i¢in Plaxis3D yazilimi
kullanilmistir. Dokuzuncu boliimde, iki tabakali ve homojen bir zemin {izerine oturtulmus
yayili temelin analizleri; Winkler, iki parametreli zemin, solid elamanlarla dogrusal elastik
zemin ve solid elamanlarla elasto plastik “Mohr-Coulomb” malzeme davranisi SAP2000
ve Plaxis3D yazilimlariyla gerceklestirilmistir. Analiz sonuglar1 tablolar ve egrilerle
irdelenerek degerlendirmeler yapilmistir. Yapilmis olan analizler grafiklerle karsilastirilip,
basta Winkler olmak {izere yatak Xkatsayisina dayali yontemlerin yayili temel
boyutlandirirken ne denli uygulanabilir oldugu gosterilmistir. Onuncu bdliimde, ¢alisma
kapsaminda elde edilen sonuclara ve degerlendirmelere yer verilerek ilerki ¢alismalar i¢in

Onerilerde bulunulmustur.
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ABSTRACT

THE APPLICABILITY OF THE CONCEPT OF THE COEFFICIENT OF
SUBGRADE MODULUS IN THE DESIGN OF RAFTS

Ibrahim BOZKURT

This study is concerned with the dimensioning of rafts based on methods using the
coefficient of subgrade modulus. It comprises ten chapters. The errors involved in using
this hypothesis are described in the First Chapter and the purpose and aim of the study is
presented. Second Chapter presents fundamentals of the theory of elasticity as applied in
soil mechanics. In the Third Chapter a detailed description of rafts and mats is presented
along with the essentials of dimensioning, by the use of the coefficient of subgrade
modulus. An account of Winkler’s hypothesis of subgrade modulus and the general
equations involved is given in Chapter Four and the approach to its analysis by the finite
element method is described. The “slip elements” have been developed by different
investigators to connect the individual springs proposed by using two parameter soil model
which compensates for the discontinuitiy created by Winkler’s individual elastic springs.
Chapter Five presents the two-parameter soil models and the related equations . The
excessive computation load brought by the two-element soil model has been compensated
by employing the “variable modulus™ concept proposed by different researchers. Chapter
Six thus handles the issue of varying the ks value within the foundation area. The methods
of determining the ks value by theoretical and experimental approaches is described in
Chapter Seven, as well as the influence of footing size on ks. Chapter Eight illustrates the
application of the Winkler and the two parameter soil models to the plate-soil models in

the software SAP200. The Vlasov method using the two parameter model has been
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dissected to arrive at equations providing soil parameters for the purpose. The option
“OAPI: Object Aplication Programming Interface” of SAP2000 has been employed for
iterative computation of surface parameter vy, reaction modulus C, and the shear parameter
Cr, externally. The related API functions have been developed to write a computer
program using “Visual Basic.NET” language that works interactively with SAP2000. The
loop formed by this program is used to send the soil parameters to appropriate locations in
SAP2000 to complete the analysis iteratively. Modelling by three dimensional solid
elements has been demonstrated in this chapter as well as the Winkler and Vlasov methods.
The software Plaxis3D has been employed for modelling by solid elements. Chapter Nine
contains analyses of a raft placed on a two-layered soil by Winkler, two parameter soil,
linear elastic soil with solid elements and elasto-plastic Mohr-Coulomb soil using the
software SAP2000 and Plaxis3D. The results have been used to arrive at a judgement
whether methods based on the theory of modulus of subgrade reaction are realistically
applicable. Chapter Ten summarises the findings of this study and offers recommendations

for future work.



