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Killer, dogal ortamlarinda cesitli miithendislik yapilar1 igin sorunlar teskil etmekte ve bulun-
duklart ortamlar ile farkli ¢evresel sartlar altinda, degisik kimyasal 6zellikteki sular ile etki-
lesime girebilmektedirler. Bu etkilesimler, kilde bazi fiziksel degisimlere sebep olmakta ve
killerin dayanimini etkilemektedir. Bu ¢alismada, Istanbul’da bulunan Biiyiikgekmece Golii-
niin glineybatisinda ve Mimarsinan-Gtlizelce-Tiirkoba koyleri arasindaki genis alanlarda ya-
yilim gdsteren Giirpinar formasyonuna ait kil drnekleri kullanilmistir. Giirpinar formasyonu
sarims1, gri-kahverengimsi kiltagi-miltasi-kumtasi ardalanmasindan olugmakta, icerisindeki

killi seviyeler Istanbul’daki yogun yapilasma bolgelerinde gesitli stabilite sorunlarina neden
olmaktadir.

Caligma kapsaminda, Giirpinar formasyonu killeri dogal ortamlarinda etkilesimi s6z konusu
olan deniz suyu, saf su, kirecli su ve karbonatli su ile karistirilmistir. Bu katkilarin, killer
iizerinde mineralojik boyutta hangi etkilere yol actiginin belirlenmesi ve kilin i¢sel siirtiinme
acis1, kohezyon ve serbest basing dayanimi degerlerinde meydana gelebilecek degisimlerin or-
taya konulmasi amaglanmistir. Bu dogrultuda araziden alinan 6rselenmis kil 6rnekleri iizerin-
de kivam limitleri, makaslama deneyi, serbest basing deneyi yapilmistir. Deneyler sonucunda,
calisilan farkli katkilarin kil 6rnekler tizerinde farkl: etkileri oldugu goriilmiis ve elde edilen
bulgular, taramali elektron mikroskopu (SEM) analiz verileriyle desteklenmistir. Ayrica kil
numunelerinin mineralojik yapisini ve mineral i¢erigini belirlemek amaciyla X-1smnlart difrak-
siyonu (XRD) kullantlmistir.

Deneyler i¢in alinan kil 6rnekleri etiivde 105°C’de 24 saat kurutulmus, daha sonra 200 No’lu
elekte elenmistir. Makaslama deneyleri i¢in su muhtevalart %10, %20, %25 ve %30 olacak se-
kilde killer ile katki maddeleri karistirilmistir. Serbest basing deneyleri igin %10, %15 ve %20
su muhtevalari kullanilmistir. Deneysel ¢alismalarda deniz suyu, Avcilar(istanbul) sahilinden
alinmuis, karbonatli su sodyum bikarbonat, kire¢li su ise sonmiis kire¢ kullanilarak elde edil-
mistir. Kuru haldeki zemin 6rnekleri hazirlanan su ile karistirildiktan sonra 14 giin boyunca
yalitimli kavanozlarda kiirde bekletilmistir.

Kivam limitleri deneylerine gore, tiim katki maddeleri ile karistirilmis 6rnekler CH tipi zemin
sinifina girmektedir. Kivam limitlerinde ¢ok biiyiik degisiklikler gdzlenmemistir. Makaslama
deney sonuglarina gore, diisiik su muhtevalarinda en yliksek igsel siirtlinme acist degerleri
deniz suyu ve kiregli su ilave edilmig 6rneklerde goriilmiistiir. Su muhtevasi arttik¢a her katki
maddesi i¢in igsel siirtiinme agisi degerleri azalmis ve birbirine daha yakin degerler elde edil-
mistir. Serbest basing deneylerine gore ise, tiim su muhtevalarinda en yiiksek degerler kirecli
su ilave edilmis kil 6rneklerinde 6lgiilmiistiir.
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ABSTRACT

Clays pose problems for variety of engineering structures in their natural environment and
under different environmental conditions, they can interact with waters that have different che-
mical property. These interactions cause some physical changes in the clay and influence the
strength of clays. In this study, clay samples of Giirpinar Formation were used which is expo-
sed over large areas on the southwest of Biiyiik¢ekmece Lake and between Mimarsinan-Giizel-
ce-Tiirkoba villages in Istanbul. Giirpinar formation consisting of yellowish, gray-brownish
claystone-siltstone-sandstone alternation and the clayey levels causes various stability prob-
lems in the intensive settlement regions of Istanbul.

In the scope of the study, sea water, pure water, lime water and carbonated water which are re-
lated to the interaction in the natural environment of the clays were mixed with clay samples of
Giirpinar formation. It has been aimed to determine the effects of these additives on the clays
as mineralogical and to demonstrate the changes that can occur in the internal friction angle,
cohesion and unconfined compression strength values of the clay. For this purpose, atterberg
limits, shear test, unconfined compression test were performed on disturbed clay samples. The
obtained results have been supported by a scanning electron microscope (SEM) data analysis
showing the changes in the samples’ mineralogical structure. In addition, XRD has been used
in order to understand the mineralogical structure and the mineral content of the clay samples.

Clay samples taken for the tests were dried at 105°C for 24 hours and then sieved in No. 200
mesh. For the shear box tests, clays were inflicted with the four additives with 10%, 20%, 25%
and 30% water contents. For unconfined compression tests 10%, 15% and 20% water contents
were used. The sea water used in the tests was taken from Avcilar/Istanbul coast, carbonated
water obtained with pure water and sodium bicarbonate and lime water obtained with pure
water and slaked lime. The dry soil samples inflicted with additives were subjected to tests
after the 14-day curing period in the insulated jars.

According to the atterberg limit tests, clay samples mixed with all additives are included in CH
type soil class. No significant changes were observed in atterberg limit tests. As a result of the
shear tests, in lower water contents the highest values of internal friction angle were observed
in samples added with sea water and lime water. As the water content increases, the value of
internal friction angle decreases for each additive and closer values were obtained. According
to the unconfined compression tests, in all water contents the highest values were observed for
clays samples added with lime water.

Keywords: Clay mineralogy, additives, Giirpinar Formation, atterberg limits, shear test, un-
confined compression test
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