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Volkanik zeminler, genellikle ince kum ve silt tane boyutunda malzemeden olusan, diisiik
kuru birim hacim agirhik ve yiiksek gozeneklilige sahip az pekismis ¢okellerdir. Bu tiir
zeminler mikro yapilarindan kaynaklanan 6zellikleri nedeniyle, diger zeminlerden daha farkl
davranis gostermektedirler. Isparta kent merkezinin temel zeminini Go6lciik volkanizmasi
sonucu olugmus, katmanlar halinde ¢okelmis ve tipik volkanik zemin o6zelligi tasiyan
cokeller olusturmaktadir. Bu ¢aligma, Isparta yerlesimindeki volkanik zeminin ¢okme
potansiyeli ve makaslama yenilmesi gibi jeomekanik davraniglarinin ve mikro yapinin bu
ozellikler tizerindeki etkisinin arastirilmasi amaciyla yapilmistir. Bu kapsamda, volkanik
zeminin bazi fiziksel 6zellikleri ile mikro yapisal &zellikleri belirlenmis, ¢okme potansiyeli
ve makaslama davranisi arastirtlmis ve bu zeminde agilmis sevler i¢in duraylilik analizleri
yapilarak belirlenen makaslama davranis1 degerlendirilmistir. incelenen volkanik zemin 100
kPa’a kadar normal gerilme diizeylerinde genel olarak hafif ¢okme potansiyeline sahipken,
100 ile 800 kPa arasinda degisen normal gerilme diizeylerinde agirlikli olarak orta derecede
ve siddetli ¢okme potansiyeline sahiptir. Dogrudan makaslama deneylerinin sonuglari; 300
kPa’lik normal gerilmenin asilmastyla volkanik zeminin igsel siirtiinme agisinin azaldigini,
yiiksek normal gerilmeler altinda ise yenilme zarfinin egiminin distiigiinii gostermistir.
Buna bagli olarak, volkanik zemininin diisiik ve yliksek normal gerilmeler altinda farkli iki
makaslama davranisi sergiledigi ve makaslama dayaniminin ¢ift dogrusal yenilme zarflariyla
daha iyi temsil edilebilecegi sonucuna varilmistir. A¢ik mikro yapiya sahip olan bu zeminin
icerdigi zayif baglayici malzemenin bozunmusg volkan cami oldugu belirlenmistir. Dogal
orneklerin yan1 sira, makaslama ve ¢okme deneylerine maruz birakilmig 6rneklerin deneyler
sonunda incelenen mikro yapilarindan, zeminin ¢okme potansiyeli ve makaslama dayanimryla
ilgili yukarida deginilen iki davraniginin; yiiksek normal gerilmeler altinda yenilen baglayici
malzemenin dayaniminin 6nemli dl¢lide azalmasiyla iligkili oldugu belirlenmistir. Volkanik
zemin i¢inde agilmis sevler igin farkli sev agilar1 ve yiikseklikleri ile zeminin deneylerle
belirlenen makaslama davranisi esas alinarak yapilan duraylilik analizleriyle giivenlik
katsayilarinin 1’den biiylik oldugu belirlenmis olup, sonuglar insaat kazilarinda yapilan
gozlemleri desteklemektedir.
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ABSTRACT

Volcanic soils are weakly compacted deposits generally consisting of fine sand and silt grain
size with low dry unit weight and high porosity. When compared to other soils, these soils
exhibit different behaviour due to the properties associated with their micro structures. These
deposits which have been derived from the Golciik volcanism as layers and have typical
properties of volcanic soils, constitute the foundation soils in Isparta city centre. This study
aims to investigate the geomechanical behaviours of the volcanic soils, such as collapse
potential and shear failure, and the effect of micro-structure on them. Within the scope of this
study, some physical properties and micro-structural characteristics of the volcanic soil were
determine, its collapse potential and shear behaviour were investigated ad stability of the
sloes excavated in this soil was investigated to assess its shear behaviour. It was determined
that the volcanic soil investigated has low collapse potential under normal stresses lower
than 100 kPa, while it has generally moderate-to-severe collapse potential at normal stresses
ranging between 100 and 800 kPa. The results of the direct shear tests suggested that friction
angle of the volcanic soil decreases when the normal stress of 300 kPa is exceeded and
the slope of the failure envelope decreases at high normal stress levels. Depending on this
finding, it was concluded that the volcanic soil exhibits two different shear behaviours under
low and high normal loads and its shear strength is better represented by bi-linear failure
envelop. It is also determined that the bonding material in the volcanic soil, which has an
open structure, is an altered volcanic glass. Based on the on the observations on their micro-
structures after the tests conducted on undisturbed (natural) specimens and those subjected
to collapse potential and shear box tests, it was understood that the behaviours related to
its collapse potential and shear strength of the soil mentioned above, are mainly due to the
decrease in the strength of the bonding material failing under high normal stresses. The
stability analyses of the slopes excavated in the volcanic soil, considering different slope
angles and heights and shear behaviour of the soil, yielded the values of safety factor greater
than unity and these results confirmed the observations performed on the slopes excavated
for building constructions.
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