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Almost all geotechnical problems pertinent to fine grained soils are related to the existence of water.
One of such problems is related to water flow, for which the two important parameters are hydraulic
gradient and coefficient of permeability. Measurement of hydraulic conductivity of fine grained
soils in a laboratory is carried out almost unexceptionally using the falling head permeameter which
takes at least a week and includes several uncertainties. The goal of this investigation is to examine
an alternative method capable of reducing the test period to a few hours as well as reducing the
number of uncertainties inherent to falling head method.

The adopted method for the study is dynamic centrifuge test. The apparatus used in the present
research has a radius of 30 cm, loading capacity of 1 kg (X4) and has a maximum speed of 3000
RPM. It is aimed to drain pore water of fine grained soils under centrifugal accelerations greater
than 1000g.

Because the investigation is parametrical in nature, it requires the use of soils of a large hydraulic
conductivity range. To overcome difficulties of obtaining natural soils with hydraulic conductivity
in such a large range and sufficient number, artificially prepared soils were utilized. A bulk sample
of natural soil was first dried and later was sieved using #40 sieve. The first and second groups of
artificial specimens were prepared by mixing the -#40 natural soil with -#40 marble dust and -#40
fly ash, respectively, at different ratios. All specimens were wetted under certain water contents and
statically compressed under maximum load of 1000 kgf. Falling head specimens were compressed
in cylindrical molds of 5 cm diameter and 5 cm height. Centrifuge samples were first compressed in
a cylindrical container and then transferred to consolidation rings of 5 cm diameter and 2 cm height.
Three falling head specimens and four centrifuge test specimens were prepared for each of 30
mixtures. The centrifuge test was run at stages with different speeds and durations so that the
applied load is doubled at the end of each stage. This way, 30 vertical strains versus centrifugal
force curves were obtained, which resembled consolidation curves.

At the evaluation stage, the coefficients of permeabilities (k) obtained from the falling head tests
were correlated with the slopes of centrifuge experimental curves. Likewise, total vertical strains of
centrifuge tests were correlated with k’s of falling head. Comparisons with high values of regression
coefficients (R* > 0.9) show that the coefficient of permeability can be estimated using the
centrifuge test in as short as 2-4 hours with an error of less than £10" cm/s. A series of repeated
tests revealed that the centrifuge test has fewer uncertainties. The other major conclusion obtained
from this research is the determination of coefficient of consolidation empirically using the
coefficient of permeability obtained from the centrifuge test.
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ince Taneli Zeminlerin Hidrolik iletkenliginin Tayini icin Cok Hizh Bir Yéntem

Ince taneli zeminlerde jeoteknik problemlerin hemen hemen tamami suyun varhig: ile ilgilidir.
Bunlardan biri akis ile ilgili olup, akigin da iki 6nemli parametresi hidrolik egim ile gegirgenlik
katsayisidir. Ince taneli zeminlerin hidrolik iletkenliginin laboratuvarda &lgiimii kuskusuz diisen
seviyeli deney ile yapilmaktadir. En az bir hafta siiren diisen seviyeli deneyde ayrica birkag
belirsizlik de s6z konusudur. Bu ¢alismanin amaci, diisen seviyeli deneyde gegen siireyi kisaltacak



ve belirsizliklerini azaltacak alternatif bir yontemin incelenmesidir.

Calisma igin segilen ydntem dinamik santrifiij yontemidir. Incelemede kullanilan diizenegin
yarigapt 30 cm, yiikleme kapasitesi 1 kg (4 adet) ve en yiiksek donme hiz1 3000 RPM’dir. Diizenek
ile, zeminlerin gozenek suyunun 1000g ve daha biiyiik merkezka¢ ivmesi altinda drene edilmesi
amaclanmustir.

Calisma karakter itibariyle parametrik oldugundan, genis bir aralikta yayilim gdsteren gecirgenlige
sahip zeminlerin kullanilmasin1 gerektirir. Hidrolik iletkenlik, genis bir aralikta ve tatmin edici
sayida dogal zemin bulmanin giigliigli dikkate alinarak, yapay zeminler iizerinde Ol¢lilmiistiir.
Hidrolik iletkenlik degerleri 107 ile 10~ c¢cm/s arasinda kalacak sekilde, kurutulmus ve 40 numarali
elekten elenmis (-#40) dogal zemin malzemesi, bir grup numune i¢in -#40 atik mermer tozu ile
ikinci grup numune i¢in de -#40 ucucu kil ile degisik oranlarda karistirlmigtir. Belirli su
igeriklerinde karistirilan zeminler toplam 100 kgf statik kuvvet altinda sikistirilarak diisen seviyeli
deney ve santrifiij deney numuneleri hazirlanmistir. Diisen seviyeli deney numuneleri ¢ap1 ve
yiiksekligi 5 cm olan 6zel kaliplarda sikistirilmis; santrifiij numuneleri 6nce silindirik bir hazne
icinde sikistirildiktan sonra c¢apt 5 cm ve yiiksekligi 2 cm olan konsolidasyon halkalarina
aktarilmistir.

Toplam 30 degisik karisimdan her biri i¢in {i¢ diisen seviyeli deney ve dorder adet santrifiij deneyi
yapilmistir. Santrifiij deneyi degisik hiz ve siirelerde asamali olarak yapilmis ve her asama sonunda
santrifiij kuvveti iki katina ¢ikarilarak, sonugta toplam 30 adet diisey birim deformasyon — santrifiij
kuvveti egrisi elde edilmistir.

Degerlendirme asamasinda santrifiij egrilerinin egimleri ile diisen seviyeli deneyden elde edilen
gecirgenlik katsayilart karsilagtirilmistir. Benzer sekilde, toplam diisey birim deformasyonlar
gegirgenlik katsayilari ile denestirilmistir. Belirleme katsayilarinin yiiksek (R* > 0,9) oldugu
karsilastirmalarda, gegirgenlik katsayisinin santrifiij deneyinden 10" ¢m/s’den daha kiigiik hata ile
ve 2-4 saat aras1 gibi kisa bir siirede tayin edilebilecegi ortaya konmustur. Yapilan bir dizi tekrar
deneyler ile de gecirgenlik katsayisi tayininde santrifiijj yonteminin daha az sayida belirsizlik
icerdigi sonucuna varilmistir. Calismadan elde edilen bir baska 6nemli sonu¢ da, tayini genellikle
zor ve spekiilatif olan konsolidasyon katsayisinin gegirgenlik katsayisindan hareketle ampirik ve
daha pratik bi¢imde hesaplanabilmesidir.
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