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Sisen zeminlerin kireg¢ kolonlari ile iyilestirilmesinde temel amag; sonmiis veya sonmemis ki-
recin zemin igerisinde agilan deliklere doldurulduktan sonra kiregteki iyonlarin zamanla kolo-
nu ¢evreleyen zemine gog etmesi ve kil mineralleri ile reaksiyona girerek zemini iyilestirmesi-
dir. Bu asamada, kiregteki iyonlarin kolonu gevreleyen zemin igerisine go¢ etmesi iyilesmenin
saglanabilmesi igin oldukca 6nemli bir siirectir. Killi zeminlerde iyon gégiinii etkileyen pek
cok faktor vardir. Bunlar; zeminin nem igerigi, gecirimliligi, kil mineralojisi, porozitesi, zemin
icerisindeki makaslama diizlemleri, zeminin emme kuvveti, kiir zamani ve kiir sicaklig1 olarak
sayilabilir. Bu ¢alismanin amaci sigen killi zeminlerde kire¢ kolon teknigi ile iyilestirme sira-
sinda sisen kil oranina bagli olarak iyon go¢ii mesafesi ve kolon performansinin incelenmesi
ve degerlendirilmesidir.

Arazi 6lgeginde zemin kiitlesinin homojen ve izotrop olmayan yapisi degisik yontemlerin
karsilagtirilmasini, korelasyonunu olanaksiz kilmaktadir. Bu nedenle bu ¢alismada laboratu-
var Olgeginde model ¢aligmasi gergeklestirilmistir. Amaca yonelik olarak; degisik oranlarda
Na-bentonit igeren zemin drnekleri hazirlanmig olup, her bir zemin 6rnegi i¢in laboratuvar
6l¢ekli modeller olusturulmustur. Hazirlanan zemin 6rneklerinin bentonit igerigi oranlari %0,
%20, %40, %60, %80 ve %100 olarak secilmistir. Laboratuvar modelleri hazirlanirken zemin
ornekleri 152 mm ¢apinda ve 115 mm yiiksekligindeki proktor (kompaksiyon) kaliplarina op-
timum su igeriginde sikistirilmig ve merkezde olacak sekilde 20 mm ¢apinda sonmiis kireg
kolonlar1 olusturulmustur. 60 giinliik bir kiir siiresi sonunda biitiin zemin 6rneklerinde olusan
Ca> ve OH- iyon gogili mesafeleri kimyasal analizlerle belirlenerek bentonit igerigi ve iyon
gocli mesafesi arasindaki iliskiler ortaya konulmustur. Ayrica killi zemin 6rneklerinin sigme
davranislarindaki degisimler deneysel yontemlerle belirlenerek bentonit igeriginin kireg kolo-
nunun iyilestirme yiizdesi ve iyilestirme mesafesi tizerine etkisi tanimlanmuistir.

Bu ¢alismadan elde edilen sonuglar kire¢ igerisindeki Ca** ve OH- iyonlarinin go¢ mesafeleri-
nin zeminlerdeki bentonit igerigi arttik¢a azaldig1 ancak %60 bentonit i¢eriginden sonra sabit
bir seyir izledigi yoniindedir. %0, %20, %40 bentonit iceren zemin 6rneklerinde Ca** iyonu
OH- iyonuna gore daha genis mesafelere gog¢ etmis, ancak %60, %80 ve %100 bentonit igeren
zemin Orneklerinde Ca* ve OH- iyonlari egit mesafelerde go¢ etmiglerdir. Ayrica en biiyiik
iyon gogli mesafesi %0 bentonit iceren zemin 6rneginde gozlenirken en yiiksek iyilestirme
yiizdesi %100 bentonit igeren zemin drneginde belirlenmistir. Bu ¢aligmadan elde edilen so-
nuglar sisen killi zeminlerin kire¢ kolon teknigi ile iyilestirilmesi sirasinda gisen kil oraninin
iyon gogii mesafesi ve kolon performansi ilizerinde 6nemli 6l¢iide ve degisik sekillerde etkili
oldugunu gostermistir.
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ABSTRACT

The main purpose of construction of lime columns in the soil is to improve the surrounding
soil as a result of clay-lime reaction sourced from the migration of ions from the column to the
surrounding soil after adding lime into holes opened inside the soils. The migration of ions
from the columns to the surrounding soil is a quite important process for stabilisation of swel-
ling clays with lime colums. Some of the factors affecting ion migration in clay soils are water
content, permeability, clay mineralogy, porosity, slip planes, suction pressure of soil, curing
time and curing temperature. The main purpose of this study is to investigate and evaluate the
effects of swelling clay mineral content in the soil on migration of ions and column performan-
ce during stabilization of swelling soils with lime column technique.

Nonhomogenous and anisotroic nature of the soils make it imposible for comparison of diffe-
rent methods at land scale. Therefore, in this study, model studies were performed by creating
the model of the land at laboratory scale. For the purpose of the study, soil samples which con-
tain Na-bentonite in different percent amounts were prepeared and laboratory scale models
were built for each sample. Na-bentonite proportions of samples were chosen to be 0%, 20%,
40%, 60%, 80% and 100%. In order to build the laboratory models, the soil samples were
compacted in proctor molds, with dimensions of 152 mm in diameter and 115 mm in height,
in their optimum water content and slaked lime columns, 20 mm in diameter, were built in the
center of the molds. After a curing time of 60 days, migration of Ca’* and OH ions were de-
termined by chemical analysis and the relations between bentonite proportion and migration
distances of ions were revealed. Moreover, the changes on swelling behaviour of soil samples
were also determined by using experimental methods, and the effects of bentonite proportion
on stabilisation gain and stabilisation distance were then determined.

The results of this study reveals that migration distances of Ca’* and OH ions reduced with
increasing bentonite content. But migration distances of ions followed a steady course after
60% of bentonite content. Ca’* ion migrated to larger distances than OH ions in the soils with
0%, 20%, 40% of bentonite while migration distance of the ions in soils with 60%, 80% and
100% of bentonite were the same. Additionally, the highest stabilization was detected in the
soil with 100% of bentonite although the biggest migration distance was detected in the soil
with 0% of bentonite. The results of this study shows that the effects of swelling clay proportion
in the soil on ion migration and column performance during stabilization of swelling soils with
lime column technique are quite important.
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