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Bu calismada, gorgiil ve sayisal yontemler kullanilarak Macka Tiineli giizergdhindaki kaya
kiitleleri i¢in optimum destek sistemlerinin belirlenmesi amaglanmustir.

Tiinel glizergdhindaki birimler yashidan gence dogru, Erken Turoniyen yash Catak Formas-
yonu, Turoniyen-Santoniyen yaslt Magka Formasyonu, Turoniyen-Santoniyen yasli Esiroglu
Formasyonu, Erken Kampaniyen yasli Kackar Riyodasiti’dir.

Arazi ¢aligmalarinda, tiinel glizergahinin detayli jeolojik haritas1 yapilmus, siireksizliklerin mii-
hendislik 6zelliklerinin belirlenmesi amaciyla hat etiitleri gergeklestirilmis, jeoteknik amacl
sondajlara ait karotlar incelenerek Kaya Kalite Gostergesi (RQD) ve bozunma derecesi (W)
belirlenmis, laboratuvar ¢aligmalarinda kullanilmak {izere karot 6rnekler derlenmistir. Labo-
ratuvar calismalari ile kaya malzemesinin fiziksel, mekanik ve elastik 6zelliklerini belirlemek
icin jeomekanik deneyler yapilmistir.

Arazi ve laboratuvar ¢aligmalarindan elde edilen veriler kullanilarak, tiinel giizergahindaki
kaya kiitleleri gorgiil Kaya Kiitle Smiflamas1 (RMR,,), Kaya Kiitle Indeksi (RMi) ve Kaya
Kiitle Kalitesi (Q) siniflama sistemleri kullanilarak siniflandirilmistir. Optimum destek sistem-
lerinin belirlenebilmesi amaciyla, RMR,, Q ve RMi siniflama sistemlerinin dnerdigi destek
sistemleri Sonlu Elemanlar Yontemi (FEM) kullanilarak sayisal olarak analiz edilmistir. Say1-
sal analizlere ait sonuglar dikkate alinarak tiinel glizergdhindaki kaya kiitleleri ig¢in optimum
destek sistemleri belirlenmistir.

Sayisal analiz sonuglarina gore; tavan bolgesinde RMRj smiflama sisteminin onerdigi piis-
kiirtme beton kalinliklar1 ve Q smiflama sisteminin 6nerdigi kaya bulonu araliklari; duvarda
ise Q siniflama sisteminin 6nerdigi kaya bulonu araliklari, RMi siniflama sisteminin dnerdigi
kaya bulonu uzunluklari ve RMR/ siniflama sisteminin 6nerdigi piiskiirtme beton kalinlikla-
rinin kullanilmast durumunda, tiinel etrafinda olusan plastik zonun kalinliginin ve deformas-
yonlarin minimum degerlere indigi belirlenmistir.
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ABSTRACT

In this study, optimum support system for the rock masses along Macka Tunnel route are aimed
to be determined by using both empirical and numerical methods.

The units along the tunnel route are Early Turonien aged Catak Formation, Turonien-Santo-
nien aged Macka Formation, Turonien-Santonien aged Esiroglu Formation and Early Cam-
panien aged Kackar Rhyodacite.

By the field studies, detailed geological map of the tunnel route was prepared, line surveys
were carried out to determine the engineering properties of discontinuities. Drilling cores
were examined to determine Rock Quality Design (ROD) and weathering degree (W) of the
rock masses. Also, core samples were collected for laboratory studies. In order to determine
the physical, mechanical and elastic properties of the rock material geotechnical experiments
are carried out by the laboratory studies.

The rock masses along the tunnel route were classified using Rock Mass Rating (RMR ), Rock
Mass Index (RMi), Rock Mass Quality (Q) with the data obtained from both field and labora-
tory studies. The suggested support systems by RMR,,, O, RMi were numerically analyzed by
using the Finite Elements Method (FEM) and optimum support systems were defined conside-
ring the results of numerical analyses.

According to the results of numerical analyses; the thickness of the plastic zone and the defor-
mations around the tunnel decrease to the minimum values, when using the shotcrete thickness
suggested by RMR,, system and the bolt spacing suggested by Q system for the crown; the bolt
spacing of Q system, bolt length of RMi system and shotcrete thickness of RMR,, system for
the walls.
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