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Deformation problems which are occurred with affect of water at foundations of engineering builds
located on the swelling clayey soils observed in many countries. These problems performed with
effect on build foundations of hot water which is infiltrated from thermonuclear power plants,
industry and metallurgy facilities during cooling of heated mechanism. Effect of hot water and
movement of water on the swelling clayey soils are not explained in the previous researches.
Experimental studies aimed at solution to this problem made in soil mechanic laboratories of the
Suleyman Demirel and Kiev Universities. For 20 C° water, the swelling potential of bentonite clays
investigated with determining relative swelling coefficient and cation exchange capacity related to
time and pressure for the swelling clayey soils. In addition, changing of the relative swelling
coefficient of the same clays examined at constant temperature water (30 C°, 50 C°, 70 C°)
according to time with a special equipment in the Kiev Technical University.

In the study, mathematical modeling of movement of different temperature water within swelling
clayey soils has been trying to do. Darcy laws identifying for cold water is constituted the essential
of this theoretic research. Permeability coefficient which is constant according to the Darcy laws
assessment as related to properties of water and movement in the unsaturated zone again examined.
For solution to the problem, tension occurring from capillary strengths, velocity of infiltrate water
in Vx and Vy directions and moistness values at start (Wo) and final (Wsat) are take into
consideration and for able to do the modeling must be uninterrupted of hot water movement. In
addition, effects of gravitation and adsorption strengths are important.
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Sisen Killi Zeminler Uzerinde Sicak Suyun Etkisi ve Yeraltinda HareKetinin
Matematiksel Modellenmesi

Sisen killi zeminler iizerinde yapilan miihendislik yapilarinin temellerindeki su etkisinden dolay1
deformasyon problemlerine diinyanin birgok iilkesinde karsilagilmaktadir. Bu problemler, daha ¢ok
termoniikleer santraller, sanayi ve metalurji tesislerinde 1smman mekanizmalarin sogutulmasi
sirasinda agiga c¢ikan sizinti sicak sularin temele etkisiyle gerceklesmektedir. Bu tiir ortamlarda
yapilan Onceki calismalar, sisen killi zeminler iizerinde sicak suyun etkisinin ve yeraltindaki
hareketinin yeterince agiklanamadigin1 gostermektedir. Bu problemin ¢oziimiine yonelik olarak
baslatilan arastirmanin deneysel calismalar1 Siileyman Demirel ve Kiev Universiteleri zemin
mekanigi laboratuarlarinda yapilmistir. Bu deneylerde sicakligi 20 C”deki sularin bentonit tiirii kil
zeminler lizerinde sisme etkisinin zamana, basinca ve katyon degisime kapasitesine bagli olan nispi
sisme katsayis1 degerlerinin tespit edilmesi ile sisme potansiyeli incelenmistir. Sabit sicakliklarda 30
C° 50 C° 70 C° olan sularda ayni bentonit tiirii kil zeminin serbest nispi sisme katsayisinin zamana
gore degisimi ise Kiev Teknik Universitesi’nin zemin mekanigi laboratuarinda ézel bir cihazin
yardimu ile gerceklestirilmistir.

Bu caligmada cesitli sicakliga sahip sularin sisen killi zeminlerdeki hareketinin matematiksel
modellenmesi yapilmaya ¢alisilmistir. Bu teorik ¢alismanin temelini soguk sularin hareketini ifade
eden klasik Darcy yasasi olusturmaktadir. Bu kanunda sabit degere sahip olan permeabilite katsayisi
suyun Ozelliklerine bagli olarak degerlendirilmis ve doymamis bolgedeki hareketi yeniden



incelenmistir. Problemin ¢oziimiinde kapilar kuvvetlerden dogan gerilme, sizintt suyun Vx, Vy
yonlerindeki hizlar1 ve zeminin baslangic (Wo) ve son anindaki (Wsat) nemlilik degerleri dikkate
aliarak sicak suyun hareketinin kesintisiz oldugu durumda modelleme yapilabilecegi belirlenmistir.
Burada gravitasyon ve adsorpsiyon kuvvetlerinin etkisinin de dikkate alinmasi gerektigi
saptanmistir.
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