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Kohezyonsuz zeminlerin sivilasma potansiyeli cogunlukla SPT veya CPT gibi arazi yontem-
lerini kullanan gerilme yaklagimlart ile belirlenmektedir. Gerilme yaklasimi ve arazi yontem-
leri ile ilgili belirsizlikler uzun zamandir tartisilmaktadir. Kumlarin sivilagma potansiyelinin
laboratuvarda belirlenmesinde ¢ogunlukla dinamik {i¢ eksenli deney yontemi kullanilmakta-
dir. Ancak bu yontem, gercek arazi kosullarini tam olarak temsil etmedigi i¢in arastirmacilar
tarafindan fazla kabul gérmemistir. Dinamik yiikleme kosullar1 i¢in kullanilan diger labora-
tuvar yontemleri; i¢i bos silindirik burulmali makaslama, rezonans kolonu, bender elemanla-
11 ve tekrarli basit makaslama deneyleridir. Giiniimiizde, enerji kavrami, laboratuvarda kum
zeminlerin sivilasma potansiyelini belirlemede alternatif bir yontem olarak kullanilmaktadir.
Bu aragtirmanin amaci kumlu zeminlerin sivilagma enerjisinin tekrarli basit makaslama deney
diizenegi kullanarak belirlenmesinde, 6rnek boyut etkisinin incelenmesidir.

Caligsmada, {iniform, temiz deniz kumu kullanilmistir. Test edilecek 6rneklerin igerisine yerles-
tirildigi hiicre ¢aplari 50, 100 ve 150 mm olup, her bir farkli hiicre de kendi igerisinde, boy/cap
(H/D) oranlar1 1, 0,5 ve 0,25 olan 3 farkl yiikseklikte deney 6rnegi hazirlama hiicresine sahip-
tir. Bu sekilde, kum 6rnegi i¢in 9 ayr1 boyut denenmistir. Ayrica, farkli boy ve ¢apta hazirlanan
deney orneklerine 25, 50, 100 ve 200 kPa diisey gerilme altinda, tek yonlii dinamik yiikleme
uygulanmistir. Calismada kullanilan yontem, tekrarli basit makaslama yontemidir. Harmonik
yiikleme iglemleri 0,1 Hz frekansta gergeklestirilmistir. Deneyde kullanilan degiskenler rolatif
sikilik ve etkin gerilmedir.

Elde edilen sonuglara gore, 100 mm c¢ap i¢cin 100 mm yiikseklik ve 150 mm ¢ap icin 75 mm
yiiksekligindeki 6rnek boyutlarinda; asir1 bogluk suyu basincinin artigina bagl olarak efektif
gerilmenin sifira ulagtigl sonuglar, tutarli olarak kabul edilmistir. Arastirma sonucunda elde
edilecek yeni veriler, daha ileri diizey deneylerin yapilmasi i¢in 6nemli bir referans olacaktir.
Caligmanin nihai iiriinii, stvilagma enerjisinin, uygulanan efektif gerilme ve 6rnegin rolatif
sikilig1 yardimiyla tanimlandigi bir ampirik esitligin gelistirilmesidir.
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ABSTRACT

Liquefaction potential of cohesionless soils has been evaluated almost unexceptionally using
the field techniques such as SPT and CPT along with the stress approach. The uncertainties
related to the stress approach and the in situ tests itself have long been discussed. The labo-
ratory techniques to evaluate the liquefaction potential of sands employ mostly the dynamic
triaxial test. This technique has not welcomed by the researchers because it does not represent
the actual soil conditions. There are some other laboratory techniques used for dynamic loa-
ding such as hollow cylindrical torsional shear, resonant column, bender element and cyclic
simple shear tests. Today, liquefaction energy approach is used as an alternative method for
the evaluation of liquefaction potential of granular soils under laboratory conditions.

The aim of this research is to investigate the sample size effect on the liquefaction energy using
a cyclic triaxial simple shear device.

The material used for the investigation is a uniform, clean marine sand. The diameters of
tested sample sizes are (D) of 50 mm, 100 mm and 150 mm. The sample heights are arranged
such that the height to diameter (H/D) ratios are 1.0, 0.5 and 0.25. Thus, a total of 9 sizes is
tried for the soil sample. Furthermore, uniaxial cyclic loading was applied at test samples
having different height and diameter under 25, 50, 100 and 200 kPa vertical stresses. In the
study, cyclic simple shear test method was applied. The selected frequency of harmonic loa-
ding operations was 0.1 Hz. The other variables used in the experiments are relative density
and effective stress.

The results of which the effective stress reached zero due to the increase of excess pore pres-
sure were considered to be consistent for the optimal test sample sizes of 100 mm height with
100 mm diameter and 75 mm height with 150 mm diameter. The new data obtained as a result
of the investigation will be an important reference for further research. The final product of the
work is the development of an empirical formula in which the liquefaction energy is defined by
the applied effective stress and the relative density of the sample.
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