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Zemin mekaniginde en yaygin laboratuvar deneylerden biri olan konsolidasyon deneyinin siiresi
arazi ylklerine bagh olarak birka¢ giinden iki haftaya kadar degismektedir. Literatiirdeki ¢aligsmalar
konsolidasyonun siiresini hizlandirmak i¢in santrifiij tekniginin kullanildigin1 gdstermektedir. Diinyanin
degisik yerlerindeki arastirma merkezlerinde yarigap:t metreleri ve yiikleme kapasitesi yiizlerce kilogrami
bulan, fakat donme hizi en ¢ok birkac yiiz RPM olan santrifiijlerle konsolidasyon incelemeleri vakia
analizi bazinda yapilmistir. Bu calismada 6zel olarak tasarlanmis ¢ok daha hizli bir santrifiij kullanarak
konsolidasyon katsayilarinin parametrik olarak incelenmesi ve santrifiij tekniginin konsolidasyon i¢in
standart bir deney olma potansiyelinin ortaya konmasi amaglanmstir.

Calisma icin 6zel olarak tasarlanan santrifiijiin yarigap1 0,3 m, yiikleme kapasitesi en ¢cok 1 kg
ve donme hizt maksimum 3000 RPM’dir. Caligma prensibi, geleneksel konsolidasyonda 1g’lik yercekimi
altinda drene olan bosluk suyunu 1000g ve daha iizeri merkezka¢ ivmesi ile gdozeneklerden atmak
suretiyle konsolidasyon siirecinin birkag¢ saat i¢inde gerceklestirilmesidir. Calismada malzeme olarak
mavimsi ¢ok plastik Merzifon kilinden alinan dogal numuneler kullanilmistir. Ayni seviyeye ait
zeminden Ui¢ adet geleneksel konsolidasyon numunesi, dort adet santrifiij konsolidasyon numunesi
almarak deneyler yapilmis ve bu islem yirmi degisik seviye i¢in tekrar edilmistir. Santrifiij konsolidasyon
deneyinde yiikler santrifiij kuvveti olarak ve geleneksel konsolidasyondaki gibi her evrede iki katina
cikarilarak (RPM’yi arttirmak suretiyle) uygulanmistir. Santrifiij yOnteminin deneysel egrisinin
geleneksel yonteminki ile biiylik bir benzerlik i¢inde oldugu gozlenmistir.

Degerlendirme agamasinda her bir seviyeden alinan numuneler i¢in geleneksel konsolidasyona ait
iic numunenin ortalama 6dometre egrisi ile santrifiije ait dort numunenin diisey birim deformasyon — yiik
ortalama egrisi arasinda karsilastirmalar yapilmigtir. Tiim seviyeler i¢in bu islem tekrarlandiginda,
santrifiij deneysel egrisinden elde edilen yeniden sikisma indeksi, sikisma indeksi ve dnkonsolidasyon
gerilmesi degerlerinin geleneksel yonteminkilerle yiiksek korelasyon katsayilarinda uyum gosterdigi
gbzlenmistir. Incelenen yontemin basar1 diizeyi simdilik %80-90 diizeylerinde olup, halen devam eden
konsolidasyon katsayisi tayin calismalarmin da basarili sonu¢ vermesi halinde zemin mekaniginde
standart bir deney olarak kullanilabilecek; deney siiresi birka¢ giinden birkag saate indirilmis olacaktir.
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ABSTRACT

Oedometer test is one of the most commonly used laboratory tests in soil mechanics and it takes
at least several days to a couple of weeks depending on field loading conditions. A literature review
revealed that the centrifuge technique was employed to shorten the duration of consolidation. Centrifuges
operated in different parts of the world have radii of up to several meters and a capacity of several hudred
kilograms. However, their speed is at most as low as several hundred RPM. They were utilized only in
several case studies. The scope of this investigation is to examine the consolidation coefficients
parametrically using a specifically designed miniature centrifuge as well as to demonstrate the feasibility
of the proposed method as a standard soil mechanics test.

The model centrifuge designed for this investigation has a radius of 0.3 m, loading capacity of at
most 1 kg and the speed of maximum 3000 RPM. The principle of the system is to drain pore water in
several hours under the centrifugal accelerations over 1000g; the conventional system renders this under
1g only. The material used for this research is the bluish highly plastic Merzifon clay. Three specimens
for the conventional method and four specimens for the centrifuge method were extracted from Shelby
tubes and the related tests were conducted. This process was repeated on twenty diffent soil samples. The
load for the centrifuge method was doubled at each stage as in the conventional method but this time by
increasing the revolution speed. The experimental curves obtained from the centrifuge method display a
great similarity with that of the conventional method.

At the evaluation stage the average curve for three samples of oedometer test and the average
vertical strain versus the centrifugal force curve for four samples of centrifuge method for each sample
was compared and repeated for all twenty levels. It was observed that there is a reasonably good
relationship with a high value of regression coefficient between the the recompression index, compression
index and preconsolidation pressure parameters obtained from both techniques. The success level of the
investigated method is around 80-90% at present. We believe it will reach up to 100% by inclusion of the
coefficient of consolitaion which is presently under investigation. In conclusion, the proposed method
appears to shorten the consolidation period significantly and bears a high potential as a standard soil
mechanics test.
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