ZEMINLERIN SiISME BASINCI TAYINi iCiN BASIiT VE DOGRUDAN BiR YONTEM

Kamil Kayabah ve Ozgiir Yaldiz
Jeoloji Miihendisligi Boliimii, Ankara Universitesi, 06100, Ankara, T tirkiye,
kayabali@eng.ankara.edu.tr

Karayolu asfalt kaplamasi, havaalan pisti, kanal ve yeralti nakil hatlar1 gibi hafif yapilar sisen zeminler {lizerine
inga edildiklerinde biiyiikk dlglide zarar gorebilmektedir. Sisen zeminlerin mevsimlere bagli olarak i1slanma/kuruma
dongiileri sonucunda bu yapilarda biiyiik maddi kayiplar meydana gelmesi miimkiindiir. Sisen zeminlerde bu davranisi
etkileyen parametreleri ortaya koymaya yonelik ¢ok sayida caligma yapilmisti. Bu parametrele arasinda en g¢ok
kullanilanlar baslangi¢ su igerigi, kuru yogunluk ve plastisite indeksidir. Sisme basinci ile bu parametreler arasinda
ampirik iligki kuran ¢ok sayida ¢alisma yapilmistir. Bu calismalarin ortak yonii, sisme potansiyelini belirlemek igin
hemen hepsinin istisnasiz bi¢imde geleneksel konsolidasyon deney diizenegini kullanmis olmalaridir. Bu tiir bir 6l¢iim,
sisme basicini ancak dolayli olarak verebilmektedir. Bu ¢alismada sisme potansiyelini dogrudan 6lgen bir yontemle
calistlmistir. Amag i¢in 6zel olarak tasarlanan basit diizenek bir adet yiikleme tnitesi, yiik hiicresi, sayisal gosterge ve
konsolidasyon hiicresinden olusmaktadir. Deneylerde sisme potansiyeli birbirinden farkli 100 zemin numunesi
kullanilmustir. Her bir zemin numunesi kurutulduktan sonra toz haline getirilmis, belli bir su igeriginde karistirilmis ve
belli bir enerji diizeyinde statik olarak sikistirilmigtir. Bu sekilde her zemine ait alti adet 6zdes zemin numunesi
olusturulmustur. Ozdes zemin numunelerinin baslangic su icerikleri ve kuru yogunluklari birbirinin tam olarak aynisi
olmamakla birlikte birbirine ¢ok yakindir. Bu numunelerin ii¢ii 6zel diizenege yerlestirildikten bir giin sonra sigsme
basinct degerleri kaydedilmistir. Ayn1 zemine ait kalan {i¢ numune konsolidasyon diizenegine yerlestirilerek serbest
sisme miktar1 elde edilmistir. Tiim 6rneklere ait sisme basinci kayitlari baslangic su igerigi, kuru yogunluk ve plastisite
indeksi degerleriyle ¢oklu regresyon analizine tabi tutularak ampirik bir iliski elde edilmistir. Baslangi¢ su igerigi, kuru
yogunluk ve plastisite indeksi gibi her zaman elde edilebilir parametreler kullanilarak sisme basincinin makul bir
dogruluk derecesinde ortaya konabilecegi goriilmiistiir. Elde edilen ampirik iligski literatiirde yayinlananlarla
kargilagtirilmistir. Sonugta, 6nceki ¢alismalarin sisme basincini genelde oldugundan ¢ok fazla veya ¢ok diisiik verdigine
sikca rastlanmistir. Bunun nedeninin, onceki calismalarda sisme basincinin dolayli yollardan tayin edilmis oldugu
diistiniilmektedir. Caligmada bir baska karsilastirma da serbest sisme degerleri ile sisme basinci degerleri arasinda
yapilmig ve regresyon katsayisi yiiksek bir iliski elde edilmistir. Buna gore, sisme basinci serbest sisme gibi ¢ok basit
parametreden bile saglikli olarak elde edilebilmektedir.
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Light structures such as highway pavements, airport runways, canals and utility lines may undergo severe
damage when they are built on swelling soils. Wetting and drying cycles of swelling soils in alternating seasons may
cause significant monetary losses. A number of investigations have been carried out to figure out the parameters
affecting the swell behavior of expansive soils. Amongst those, the initial water content, dry density and plasticity index
are the most frequently encountered parameters. There is a rich literature including the empirical relationships between
the swell pressure and those parameters. Almost unexceptionally, nearly all of those investigations employed the
conventional oedometer test to evaluate the swell potential. Such a method would only provide an indirect measure for
the swell pressure. This study involves the use of a more direct to evaluate the swell potential. The special and simple
apparatus designed for the purpose consists of a load frame, a load cell, a digital display and an oedometer cell. The
material utilized includes 100 soil samples of different levels of swell potential. Each of soil sample was first dried,
pulverized, mixed with water at a predetermined water content and was compacted statically under a certain amount of
compactive effort. This way, six identical specimens were created for each soil sample. Although not exactly the same,
the initial water content and dry density of those specimens were very close to each other. Three of those specimens
were placed into the special apparatus and the swell pressures were recorded at the end of one day. The remaining three
specimens for the same soil sample were reserved for the conventional one-dimensional oedometer test to measure the
amount of free swell. An empirical relationship was obtained by correlating the swell pressure records with the
respective values of the initial water content, dry density and plasticity index. It was demonstrated that the empirical
relationship can estimate the swell pressure with the reasonable degree of accuracy when the simple index parameters
such as the initial water content, dry density and plasticity index. The established empirical form was compared to the
published ones. Eventually, it was observed frequently that the published ones either overestimated or underestimated
significantly the swell pressure. The most likely reason for such great differences is considered as the indirect method of



determining the swell pressure in the previous studies. Another correlation, which was performed between the free swell
index and the swell pressure, yield an empirical relationship with a high coefficient of regression. It suggests that the
swell pressure can be predicted with a reasonable degree of accuracy using a simple parameter such the free swell
index.
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