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Bu caligmanin amaci; likit limit, plastik limit ve biiziilme limitinin zemin mekaniginde olduk¢a yeni
sayilabilecek ters ekstriizyon yontemiyle tayin edilmesidir. Ters ekstriizyon gereci, bir tarafi kapali silindirik
bir hazne (i¢ ¢ap1 3,8 cm) ile ortasi delik bir malafadan (delik ¢ap1 0,6 cm) olusan son derece basit bir
diizenektir. Degisik kivamda hazneye yerlestirilen zemin malafa ile sikistirilmakta; sikistirma kuvveti belirli
bir diizeye geldiginde hazne ig¢indeki zemin yenilerek delikten ¢ikmaktadir. Bu anda kaydedilen gerilmeye
ekstriizyon gerilmesi denilir. Yapilan yiizlerce deneysel ¢alismaya gore, ekstriizyon gerilmesinin logaritmasi
ile su igerigi arasinda mitkemmel sayilabilecek dogrusal bir iliski vardir.

Calismada malzeme olarak seksen c¢esit zemin kullanilmistir. Her bir zemin {izerinde istatistiksel
degerlendirmeye yeterli sayida biiziilme limiti, plastik limit, likit limit ve ters ekstriizyon deneyleri yapilmis;
sonucta deney sayisi binlerle ifade edilen bir veri seti olusturulmustur.

Degerlendirme asamasinda geleneksel yontemlerle elde edilen ve her zemine ait biiziilme limiti, plastik limit
ve likit limit ortalama degerlerine karsilik gelen ekstriizyon gerilmeleri su igerigi — ekstriizyon gerilmesi
grafiginden tayin edilmis; bulunan ekstriizyon gerilmelerinin histogramlari olusturulmustur. Buna gore; likit
limite, plastik limite ve biiziilme limitine karsilik gelen ekstriizyon gerilmeleri biiylik 6l¢iide ve sirayla 30,
3000 ve 9000 kPa etrafinda yogunlagsmaktadir. Sonug olarak ters ekstriizyonun ti¢ kivam limitini tayin
edebilen, li¢ yonteme ait belirsizlikleri biiylik dlclide gideren, operatorden bagimsiz, tekrarlanabilirligi
yiiksek, basit, ekonomik ve standart olma potansiyeli ¢ok yiiksek bir yontem oldugu ortaya konmustur.
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A Single and Simple Tool to Determine Atterberg Limits

The scope of this investigation is to determine liquid, plastic and shrinkage limits using a single apparatus,
the reverse extrusion test, a recently adopted method in soil mechanics. The setup of this test is extremely
simple and includes a one-end closed cylindrical container (inner diameter is 3.8 ¢cm) and a rammer with a
die in the center (hole diameter is 0.6 cm). Soil with certain water content is placed inside the container and
compressed by the rammer. When the compressive force reaches a certain level, the compressed soil fails
and forms a soil worm extruding from the die. The stress recorded at this time is called the extrusion stress.
Hundreds of reverse extrusion tests performed on different soils show that the logarithm of extrusion stress
and the water content has an almost perfect linear relationship.

Eighty different types of soil were used in this investigation. A number of tests of each of shrinkage, plastic,
and liquid limits as well as the reverse extrusion tests were conducted on each soil samples to facilitate a
statistical analysis. In total, a database was constructed consisting of thousands of tests.

At the evaluation stage, the extrusion stresses corresponding to the average values of each of the three
consistence limits were obtained using the curve of extrusion pressure versus water content. Three
histograms were constructed using the extrusion stress versus shrinkage, plastic and liquid limits,
respectively. It reveals that the most extrusion pressures corresponding to liquid, plastic and shrinkage limits
concentrate around 30, 3000 and 9000 kPa, respectively. It was concluded that the reverse extrusion
technique is capable of determining the three consistency limits alone, eliminates most of the uncertainties
involved in conventional methods, independent of test operator, highly repeatable, simple, economical and
bears a great potential to be a standard soil test.
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