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Yiiksek egimli topografya, ayrigsmis kalin rezidiiel (kalint1) zeminler ve yilin bilyiik béliimiinde
etkili olan yogun yagislar, Dogu Karadeniz bdlgesini bir heyelan bolgesi haline getirmektedir.
Bu cografi ve jeolojik sartlar, yol kazilarindaki sev tasarim hatalar1 ve agik ocaklarda yapilan
kontrolsiiz patlatma ve kazi uygulamalari ile birlesmekte ve bu nedenle bélgede can ve mal
kayiplarimin yasandig: kiitle hareketleri sik stk meydana gelmektedir. Dogu Karadeniz bdlge-
sinde heyelan ve taskinlara bagli olarak son 80 yilda 1000’e yakin insan hayatini kaybetmistir.
Bu ¢aligmada, Cevizdere’deki (Unye, Ordu) bir kiregtasi ocaginda meydana gelen heyelanin
jeoteknik degerlendirilmesi yapilmis ve kayan malzemenin agik ocak alanindaki kiregtaslarini
orttiigl sevde iyilestirme calismalari yapilmistir. Tirebolu Formasyonunun andezit, dasitik tif
ve bentonitik seviyeleri (dasitik tiifiin ayrismasiyla olusan rezidiiel zemin) ¢alisma alanindaki
temel birimleri olusturmaktadir ve bu birimler Akveren Formasyonunun kiregtasi, marn, silt-
tag1 ve kumtasi birimleri tarafindan uyumlu olarak iizerlenmektedir. Ancak ¢alisma alaninda
ters fayla yiikselen dasitik tiiflerin ayrigmasiyla olusan rezidiiel zeminler kiregtasinin lizerinde
bulunmaktadir. Kuvaterner yash aliivyon ve denizel taragalar, akarsu yataklarinin ve Karade-
niz kiyisinin biiyiik bir boliimiinii kaplamaktadir. Kayma bodlgesindeki 6n saha incelemeleri,
kiregtas izerindeki 20 metre kalinligindaki killi rezidiiel zeminin, bolgedeki siirekli yagis ne-
deniyle, su igeriginin artarak tiretim alanina dogru hareket ettigini ortaya koymustur. Heyela-
nin 1/5000 dlgekli mithendislik jeolojisi haritasindan alinan enine kesitler iizerinde sev duray-
lilig1 analizleri gergeklestirilmigtir. Rezidiiel zeminden alinan drselenmemis drnekler tizerinde
yapilan konsolidasyonlu-drenajli direkt kesme deneyleriyle zeminin igsel siirtiinme agisi ve
kohezyonu; 6rselenmis 6rnekler lizerinde yapilan deneylerle ise dogal ve doygun birim hacim
agirligi belirlenmistir. Analizler sonucunda sismik etkinin olmadigt durumlarda sevde herhan-
gi bir kiitle yenilmesinin olmayacagi belirlenmistir. Inceleme alan1 iin en yiiksek yatay yer
ivmesi degerinin 0.1g alindig1 analizlerde ise seve ait giivenlik sayisi 0.8 gibi diisiik degerler
bulunmus, bu nedenle sev i¢gin giivenli bir tasarim yapilmistir. Giivenli sev tasarimi yapilirken
sev geometrisi gdz oniinde bulundurularak farkl sev tasarimlari yapilmis, 23°’lik egime sahip
7 metre yiiksekliginde basamaklar yapilmas: durumunda seve ait giivenlik katsayisinin sismik
durumda dahi 1.3’{in iizerinde olacag1 hesaplanmistir. Elde edilen veriler 15181nda, kayan mal-
zemenin durayliligi saglandiktan sonra giivenli bir sekilde agik ocak alanindan taginmasini ve
iiretime yeniden baslanmasini saglayacak sev tasarimi yapilmistir.
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ABSTRACT

Steep topography, thick weathered residual soil and heavy rainfalls during most of the year
make Eastern Black Sea region of Turkey a land of landslides. Combining these geographical
and geological conditions with slope design errors in road cuts, and uncontrolled blasting
and excavation applications in open-pit mines, mass movements with loss of life and property
take place frequently in the region. Almost 1000 lives have been lost in 80 years because of
landslides and floods. In this study, geotechnical assessment of the landslide occurred in a
limestone quarry in Cevizdere (Unye, Ordu) was conducted, and the remediation studies for
the slope where the sliding material covered the open-pit site was performed. Andesite, dasitic
tuff and bentonitic levels (a residual soil formed by the weathering of dasitic tuff) of Tirebolu
Formation are the base units in the area, which are conformably overlain by limestone, marl,
siltstone and sandstone units of Akveren Formation. In the study area, on the other hand, the
residual soil, formed by the weathering of dacitic tuff which have risen along a reverse fault, is
above the limestone. Quaternary alluvium and marine terrace cover most of the stream beds
and Black Sea coast. Preliminary field investigations revealed that the 20-meter-thick residual
clayey soil above the limestone has moved towards the production site as its water content
increased because of the continuous rainfall in the area. Stability analyses were carried out on
the cross-sections of the slope, which are created from the 1/5000 scaled engineering geologi-
cal map of the landslide. The internal friction angle-cohesion and natural and saturated unit
weight of the residual soil was determined by consolidated-drained direct simple shear tests
on undisturbed samples and index tests on disturbed samples, respectively. The analyses indi-
cated there is no landslide risk in the slope for the non-seismic condition. Yet, for the seismic
condition, where peak ground acceleration is 0.1g, the factor of safety drops to values as low
as 0.8, thus a stable slope geometry was designed. Different slope projections were designed
with respect to the slope geometry. It is calculated that the factor of safety values remain above
1.3 even for the seismic condition if the slope is divided into 7-meter-high steps inclined at an
angle of 23°. Using this data, the stable slope design, which allows secure excavation of the
landslide material from the production site and restart production safely, was conducted.
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