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Bu ¢alisma; Kuzey Kibris Tiirk Cumhuriyeti Besparmak Daglari giiney yamacindaki Serdarli
Kasabasi’na bagh Ergenekon Kdyii’niin 500 m KD’sundaki ana yolda meydana gelen ve yolu
ulagima kapatan heyelanin mekanizmasinin ve nedenlerinin incelenmesini icermektedir. Inceleme
alaninda tabanda Miyosen yasl filis birimi ve iizerine uyumsuzlukla gelen Kretase yaglt melanj
yeralmaktadir. Kiitle hareketi karayolunun kuzey yamacinda 349 m ile 329 m kotlari arasinda yastik
lavlar, ayrigmus tiif, serpantinit ve kiregtast bloklarmdan olusan melan;j i¢inde gelismistir. Heyelan
topugunda yol seviyesinin 1 m altinda filiste tabaka ylizeyleri yamag i¢ine dogru egimlidir. Kayma
yiizeyinin belirlenmesi i¢in karotlu sondajlar yapilmis, ancak kiitle hareketi nedeniyle melanjin i¢
yapisi bozuldugu i¢in sondajlardan yeterli nitelik ve nicelikte veri alinamamustir. Daha sonra kayan
kiitle igerisinde hareket yonii dogrultusunda arastirma ¢ukurlart ve hendekler agilmis ve dairesel
kayma ylizeylerinin bulundugu seviyeler gozlenmistir.

Heyelanin kayma ylizeyi melanj iginde gelismis ve topuk kisminda filis dokanagini izleyerek
yukartya dogru hareket etmis, karayolunda yaklasik 2 m yiiksekliginde kabarmaya neden olmustur.
Kayma yiizeyi boyunca ileri derecede bozunmanin gézlendigi tiif seviyelerinden 6rselenmemis
ornekler alinmig ve bunlar {izerinde dogrudan makaslama deneyleri yapilarak kayma yiizeyini
temsil eden birimin makaslama dayanimi tayin edilmistir. Deneylerde aragtirma c¢ukurlarindan
birinde kayma yiizeyini temsil eden malzemenin doruk ve artik makaslama dayanimi degerleri ayni
olup kohezyon ve igsel siirtlinme agis1 degerleri sirastyla 28 kPa ve 17.15° olarak belirlenmistir.
Diger arastirma ¢ukurundan alinan 6rnegin doruk kohezyon ve igsel siirtiinme agisinin 15.4 kPa ve
26°, artik kohezyon ve igsel siirtiinme agisinin 14.4 kPa ve 21° oldugu belirlenmistir.

Inceleme alanmimn topografik haritasindan alman kesit iizerinde kayan kiitle, saha gozlem ve
Olciimleri ile SLOPAC2D programi kullanilarak tanimlanmis ve tayin edilen makaslama dayanimi
parametreleri esas almarak yamacin durayliligs, farkli limit denge analiz yontemleri ve bir sayisal
modelleme yontemi olan ayrik sonlu elemanlar yontemi ile analiz edilmistir. Analiz sonuglarina
gore; gozenek suyu basincinin olmadigi durumlar i¢in 1.22 ile 1.26 arasinda degisen 1’den biiyiik
giivenlik katsayist (F) degerleri elde edilmis olup, bu durum duraysizligin gelisiminde suyun
etkisinin olabilecegine isaret etmektedir. Bolgedeki yagislar sonucu yeraltisuyu seviyesindeki
degisimler ve olusacak gbzenek suyu basmcinin duraylilik tizerindeki etkisini incelemek igin
gozenek suyu basme katsayist (r) 0’dan 0.4’e kadar arttirilmis ve bu durumlar i¢in yamacin
duraylilig1 analizlerle ayrica incelenmistir. Sonuglar, gézenek suyu basinci katsayismin 0.25 ile
0.35 arasindaki degerlerinde yamacin duraysiz hale gececegini gostermistir. Ayrik sonlu elemanlar
yontemiyle yapilan duraylilik analizinde yamag kiitlesinin tektonik kokenli siireksizlik yilizeyleri
tizerinde hareket ettigi varsayilmistir. Bu analize gére, melan;j icinde gbzenek suyu basinci katsayisi
0.4 oldugunda yamag duraysiz konuma gegmektedir. Sonug olarak, yogun yagisin oldugu mevsimde
sevi olugturan malzemede biriken yag1s sular derine siiziiliip yamag i¢inde gbzenek suyu basincini
arttirarak yamag duraysizligiin gelismesine katkida bulunmustur.
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ayrik sonlu elemanlar yontemi
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ABSTRACT

This study includes investigation of mechanism and reasons of a land slide which blocked the road
to transportation and took place in 500 m NE of the Ergenekon Village of the Serdarli Disctrict
located at the southern slopes of the Besparmak Mountain in North Cyprus Turkish Republic. In
the study area, Miocene aged flysch is located at the bottom and overlain by Cretaceous aged
meélange. The slope failure took place within the melange, which consists of pillow lavas, tuff,
serpentinite and limestone, at northern part of the road between the altitudes of 349 m and 329
m. The flysch layers dip to the opposite of the slope at 1 m below the road at the toe of the slope.
In order to determine the failure surface, core samples were taken from the boreholes, but high
quality and quantity of samples could not be obtained due to decomposition of the melange
during the slope failure. Then, observation pits were excavated along the failure direction and
traces of circular failure surface were observed.

The failure surface developed within the mélange and it moved upward along the contact between
the mélange and flysch at the toe and resulted in buckling of the road about 2 m. Undisturbed
samples were taken from highly altered tuff levels observed at failure surfaces, and shear strength
parameters of the the tuff were determined by means of direct shearing test. Peak and residual
cohesion and internal friction angle of the material taken from one of the observation pits were
obtained as the same, 28 kPa and 17.15° respectively. In another pit peak and residual cohesions
were determined as 15.4 kPa and 14.4 kPa respectively, and peak and residual internal friction
angles were obtained as 26° and 21° in turn. By using field observation and measurements, a
failure surface of the sliding mass was defined along a cross-section taken from a topographical
map of the site and the stability of the slope was investigated by using SLOPAC2D computer
program. Different limiting equilibrium methods, which consider different assumptions, and
discrete finite element method were used for the stability assessment of the slope.

According to results of the stability assessment, factor of safety of the slope changes between
1.22 and 1.26 when pore water pressure does not exist. This points out that water may have an
influence on development of the slope instability. In order to investigate pore water pressure
due to fluctuation of groundwater affected by rain, pore water pressure coefficient (r ) was
incremented from 0 to (0.4 and the stability of the slope was calculated for each r, value. The
results showed that the slope failure may occur when the pore water pressure has a value between
0.25 and 0.35. A failure surface, combination of tectonic origin discontinuities was assumed for
the stability assessment of the slope by using discrete finite element analysis. The results depict
that the slope becomes instable when pore water pressure in the melange is 0.4. As a result,
rain water accumulated in slope forming material during rainy season and drained in deeper
part of the slope. This fact increased pore water pressure within the slope and, contributed to
development of the slope failure.
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