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Miihendislik yapilarinin temel tasarimida 6nemli hususlardan biri, zeminde toplam oturma
miktarinin ne kadar olacagi ve ne kadar stirede gergeklesecegidir. Konsolidasyon siiresini
kontrol eden tek parametre konsolidasyon katsayisidir (¢ ). Deneyimlere gore, dogal bir zemin
numunesi lizerinde yapilan tek yonlii 6dometre deneyinin farkli yiikleme asamalarindan elde
edilen ¢ katsayilar1 ile zeminin birim deformasyon veya hacimsel sikisma katsayisi (m, ) gibi
deformasyon karakteristikleri arasinda gogu zaman sistematik bir iliski kurulamamaktadir. ¢
katsayisinin tayininde t,, ve t,, gibi parametrelere ek olarak birgok matematiksel yaklasim
geligtirilmisse de bu yontemlerden elde edilen ¢ degerleri arasinda da biiytik sagilimlar goz-
lenmektedir.

Bu ¢alismanin amaci, konsolidasyon katsayisini Terzaghi’nin ¢, = k/m .g bagintisindan ha-
reketle gegirgenlik deneylerinden tayin ederek, geleneksel tek yonlii 6dometre deneylerinden
elde edilen katsayilarla kargilagtirmaktir.

Yogrulmus numuneler likit limite yakin su iceriginde karistirilarak bir santrifiij diizeneginde
konsolide edilmek suretiyle 6zdes numuneler elde edilmistir. Her bir zemin icin elde edilen 4
6zdes numuneden ikisi geleneksel konsolidasyon deneyine tabi tutularak t,, yontemiyle kon-
solidasyon katsayilar1 elde edilmistir. Diger iki 6zdes numune ¢aligma i¢in 6zel tasarlanmis,
diisen seviyeli gecirgenlik deneyi yapabilen ve geleneksel yontemdeki gibi yliklemeye izin ve-
ren bir kombine diizenekte test edilmistir. Kombine diizenekte zemin 6nce geleneksel konsoli-
dasyon deneyindeki yiik diizeyinde bir giin siireyle oturmaya tabi tutulmus; daha sonra diisen
seviyeli gegirgenlik deneyi uygulanmistir. Kombine diizenekten her bir yiikleme asamasindaki
sikisabilirlik katsayilari (m ) ve yiikleme sonunda sikisan numuneye ait gegirgenlik katsayilari
(k) elde edilmistir.

Caligmada “sifir 6rselenmeli” ve 6zdes numuneler kullanilmis olmasina ragmen, tek yonli
geleneksel konsolidasyon deneyinde farkli yiikleme asamalarindan elde edilen konsolidas-
yon katsayilar1 deformasyon parametreleri ile karsilastirildiginda dogal zemin numunelerinde
gozlendigi gibi sagilimlar gostermistir. Diger taraftan, kombine diizenekten elde edilen iki
parametre ile hesaplanan konsolidasyon katsayilar1 deformasyon ile birlikte diizenli degisim
gostermis; deformasyon arttik¢a konsolidasyon katsayisinin azaldig1 gozlenmistir.
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bilirlik katsayisi
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ABSTRACT

One of the most important issues for the foundation design of the engineering structures is the
amount of total settlement and its duration in the underlying soil. The sole parameter control-
ling the duration of total settlement is the coefficient of consolidation (c ). Experience shows
that there has not been a systematical relationship between the coefficients of consolidation
obtained from different stages of oedometer tests and deformation characteristics such as
strain or the coefficient of compressibility (m ). Although a number of mathematical approa-
ches additional to the available parameters such as t,, and t,, have been developed, c, values
obtained from such models also display a great amount of scatter.

The scope of this investigation is to compare the coefficients of consolidation from the Terza-
ghi'’s relationship of ¢, = k/m g, and those obtained from the one-dimensional conventional
oedometer tests.

The material used for this investigation comprises ten remolded soil samples of a wide range
of plasticity. The soil samples were first mixed with water near their liquid limit. Then, they
were subjected to a centrifuge loading to obtain identical samples. Of the 4 identical soil
samples obtained from the centrifugal loading, two were subjected to the conventional oedo-
meter testing to obtain the coefficients of consolidation using the t,, parameter. The other two
identical samples were tested using a custom-made “combined” apparatus, which is capable
of conducting the falling-head permeability test and allows loading as in the conventional met-
hod. Each of the soil samples was first subjected to loading as in the case of one-dimensional
oedometer test for one day and then applied the falling-head permeability test to the sample.
The coefficient of compressibility (m ) and the coefficient of permeability (k) values for the
compressed soil were gathered for all loading stages from the combined apparatus.

Although “thoroughly-undisturbed” and identical soil samples were employed for the inves-
tigation, the coefficients of consolidation obtained from different loading stages of the con-
ventional oedometer test have shown great amount of scatter with respect to the deformation
characteristics as was the case for natural deposits. On the other hand, the coefficients of
consolidation obtained from the combined apparatus by employing the two parameters have
shown consistent relationships with the deformation characteristics. It was observed that the
value of the coefficient of consolidation reduces as the deformation increases.
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