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En yaygin sekilde gergeklesen dogal afetlerden biri olan heyelan, yerlesim alanlarinda ve ya-
pilarda 6nemli hasara ve can kayiplarina neden olmaktadir. Yerlesim alanlarinda gelisen heye-
lanlarin olus sebepleri ile boyutlarinin belirlenmesi, hareketin izlenmesi, heyelanin 6nlenme-
sinde veya zararlarin azaltilmasinda 6nem arz etmektedir. Bu ¢aligmada, Ankara ili, Cankaya
ilgesi sinirlarindaki Akpinar Mahallesi’nde 2011 yili Haziran ayinda kaydedilen asir1 yagislar
sonrasinda tamamen ayrismig grovak ve sistler icerisinde gelisen yaklasik 240 m uzunlugunda,
230 m genisliginde ve 30 m derinliginde heyelan miihendislik jeolojisi agisindan incelenmis-
tir. Bu amagcla, derinlikleri 30 m ile 66 m arasinda degisen 22 adet toplam 879 m derinlikte
jeoteknik amacli sondaj yapilarak SPT ve karot drnekleri alinmistir. 2016 ve 2017 yillarinda
iki yagis doneminde 8 kuyuda periyodik yeraltisuyu seviyesi 6l¢limleri yapilarak duraylilik
analizlerinde degerlendirmek tizere bosluk suyu basinct degisimleri hesaplanmigtir. 14 kuyuda
aylik inklinometre okumalarina gore 6l¢lim siiresinde kayma gozlenmemistir.

Inceleme alanindaki grovak, sist ve dolgu malzemenin fiziksel ve jeomekanik 6zellikleri la-
boratuvarda belirlenmistir. Grafitli sist seviyelerinden alinan 6rneklerin rezidiiel kohezyon ve
rezidiiel i¢sel siirtiinme agis1 konsolidasyonlu-drenajli makaslama deneyleri yapilarak belir-
lenmis, ayrica kayma kesitleri kullanilarak yapilan geriye doniik analizlerle de tahmin edilmis-
tir. Drenajli deneyler ile kesitlerden elde edilen degerler yardimi ile yenilme anindaki boslu
suyu basinci etkisi degerlendirilmistir. Yapilarin bulundugu hatlarda alinan kesitlerde duray-
lilik analizleri yapilarak giivenlik sayilar yeraltisuyu seviyesi degisimine gore incelenmistir.
2011 yilindaki asir1 yagiglarla bosluk suyu basincinin artmasi heyelan igin tetikleyici neden
olmustur. Bosluk suyu basinci orant ile giivenlik sayilarinin degisimi sonlu elemanlar yontemi
ile incelenmistir. Heyelanlarin asir1 yagislar sonrasinda gelistigi esas alinarak, yenilmelerde
bosluk suyu basincinin temel etken oldugu sayisal olarak ortaya koyulmustur. Giincel yeralti-
suyu seviyesi 2011 yilina gore daha derinde olup, heyelanin ger¢eklesmeye basladigi donemde
bosluk suyu basinci orani 0.41°e kadar yiikselmistir.

Anahtar Kelimeler: Heyelan, duraylilik analizi, bosluk suyu basinci orani, Geriye doniik
analiz
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ABSTRACT

Landslide is one of the most common natural disasters, which cause significant loss of life
and damage on the built environment. In order to offer necessary remediation method, the
triggering factors and dimensions of the landslides in residential areas should be determined
with monitoring possible movements. This study aims to investigate the engineering geological
characteristics of the landslide which took place on 2011 June, following heavy rainfall within
Akpinar district, Ankara, Cankaya.

The slide is within completely altered greywacke and schist formations with 240 m length, 230
m width and approximately 30 m depth. Due, a total of 22 geotechnical boreholes with depths
ranging between 30 m to 66 m were drilled with rock corings and SPT samplings within the
fill material over such rocks. Periodical groundwater level measurements were performed in 8
boreholes along two rainy seasons with pore water pressure measurements. Monthly inclino-
meter readings were recorded in 14 boreholes with no significant movements. Geomechanical
and physical testing of schist, greywacke and fill material were conducted at laboratory. Satu-
rated residual shear strength cohesion and internal friction angle of the graphitic schist were
tested under consolidated drained conditions. Same values were also etracted from back slope
stability analyses. The main difference between the results are due to the pore water pressure.

Variation of the factor of safety values on typical cross sections along buildings were determi-
ned by slope stability calculations. The main reason of the landslide is heavy rainfall on 2011
June, leading to excess pore wtaer pressure. The change of the groundwater level is the key
factor during stability calculations. The varying factor of safety values based on pore water
pressure ratio was determined by finite element method. Such results indicate the slides have
been triggered mainly by pore water pressure after heavy rainfall. Groundwater level at 2011
is more shallow than recent data, which could cause the pore water pressure ratio reach up
to 0.41.
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