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Zayif kaya kiitlelerinde acilacak tiinel giris sevlerinin tasarimi, miihendislik jeolojisi
acisindan bazi zorluklar sunmaktadir. Tasarim asamasinda yapilacak kiigiik bir hata, kazi
asamasinda maliyetli ve zaman alici sorunlara yol agabilmektedir. Bu tiir ciddi problemlerle
kargilagmamak i¢in tiinel giriglerinin tasarim agamasinda en uygun ve ekonomik kazi
yontemine gore projelendirilmesi gerekmektedir.

Bu calismada, Karadeniz Sahil Yolu Projesi kapsaminda Esosen yasli Kabakdy
Formasyonu’na ait orta derecece ayrigsmis bazaltik tliflerde agilan Konakonii (Arakli-
Trabzon) Tiineli’nin giris boliimi pilot ¢alisma alani olarak secilmistir. Agilacak giris ve
yarma sevlerinin durayliligini belirlemek i¢in kinematik, limit denge ve sayisal analizlerden
yararlanilmistir. Ik énce, ana siireksizlik setleri goz oniine alinarak sevler igin kinematik
analizler yapilmistir. Yapilan kinematik analizler sonucunda giris sevinde diizlemsel ve kama
tirti kaymalarin gergeklesebilecegi, yarma sevinde ise siireksizliklere bagl bir yenilmenin
gerceklesmeyecegi belirlenmistir. Daha sonra, yapilan limit denge analizlerinde yalnizca
diizlemsel kaymanin gelisebilecegi saptanmistir. Sevlerde herhangi bir dairesel kaymanin
gerceklesip gergeklesmeyecegini belirlemek igin de, tasarlanan sev geometrisi esas alinarak
sayisal analizler yapilmistir. Sayisal analizlerde Phase? programi kullanilmig ve olusturulacak
sevlere ait SRF (Strength Reduction Factor) degerleri belirlenmistir. Sayisal analizlerin
sonucuna gore giris sevi icin SRF degeri 1.4, yarma sevi i¢in ise 1.29 olup, sevlerde dairesel
kayma olasiligi vardir. Giris ve yarma sevlerinin stabiletisini saglamak amaciyla Phase?
programi kullanilarak gerekli destek tasarimi yapilmistir. Destek uygulamasindan sonra giris
ve yarma sevlerine ait SRF degerleri sirastyla 1.74 ve 1.53¢e yiikselmistir.

Ayrica, tiinel girisindeki kaya kiitlesi Pettifer ve Fookes ile Tsiambaos ve Saroglou tarafindan
onerilen kazilabilirlik siniflandirma sistemlerine gore siniflandirilmistir. Bu siniflamalara gore

orta derecece ayrigmis bazaltik tiifler hidrolik kirict kullanilarak “sokiilebilir” 6zelliktedir.

Anahtar Kelimeler: Destek tasarimi, kazilabilirlik, sev durayliligi, tiinel girisi, zayif kaya
kiitlesi
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ABSTRACT

In terms of geological engineering, tunnel portal design in weak rock presents some
challenges. A small misinterpretation in the design stages can lead to costly and time-
consuming problems at the construction phases. To avoid serious problems of this kind,
tunnel portals should be projected with most suitable and economical excavation method in
design stage.

In this study, the entrance portal of the Konakonii (Arakli-Trabzon) Tunnel was selected
as the pilot study area, excavated in moderately weathered basaltic tuff for the Blacksea
Coastal Highway Project. The kinematical, limit equilibrium and numerical analyses were
performed to determine the stability of the portal and cut slopes, will be opened. Firstly, the
kinematical analyses were performed taking into account the main discontinuity sets for the
slopes. The results of the kinematical analyses showed that wedge and planar failures were
possible on the portal face slope and no failure is expected on the cut slope. After performing
the limit equilibrium analyses, it was determined that only planar failure was expected on the
portal face slope. The numerical analyses were performed to determine if rotational failure
is to occur in the designed slopes. The Phase’ programme was used in numerical analyses
and SRF (Strength Reduction Factor) value of the slopes were determined. According to
the numerical analyses, for the portal face slope SRF value is 1.4, for the cut slope is 1.29
and rotational failure is possible. Following the slope stability analyses, recommendations
were made regarding the required support systems using the Phase’ programme. After
support installation, the SRF values for the portal and cut slopes increased to 1.74 and 1.53,
respectively.

The rock mass at the entrance portal section was classified according to the excavatability
classification systems of Pettifer and Fookes and Tsiambaos and Saroglou. The results of
excavatability analyses show that moderately weathered basaltic tuff is rippable by using
hydraulic breaker.
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