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Full-face tunnel boring machine (TBM) is one of the main mechanical excavators to use for variety
of underground opening, because of their demonstrated capabilities in attaining high rates of
advance in tunneling. TBM tunneling may differ from drilling and blasting method, due to the high
level of machine-rock mass interaction. Accurate estimates of machine advancement are a crucial
part of any mechanical tunneling. It is almost impossible to make realistic predict and evaluations of
time and cost required for completing a project, without estimating the machine advancement.
Geological factors comprising the orientation, condition and frequency of discontinuities in rock
mass, and also intact rock properties such as strength and brittleness are main geotechnical
parameters for performance analysis. These geological data along with machine specifications such
as thrust and power allow to the accurate TBM performance estimation in fractured rock mass
conditions. In this study, the Queens freshwater (USA), Manapouri Second tailrace hydropower
(New Zealand) and the Milyang hydropower (South Korea) tunnels are evaluated to investigate the
affect of geological and rock mass conditions on the breakthrough of TBM.

The result of the research indicates that even though intact rock properties such as mineralogy,
texture, metamorphic grade, hardness have an effect on the TBM penetration, the most significant
and controlling geological parameters are the orientation, condition and frequency of discontinuities
together with strength and brittleness of intact rock.
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Tam Cepheli Tiinel Delme Makinelerinin flerleme Hizina Etki Eden Faktorler

Tiinelcilikte sahip olduklar1 kapasite ve elde edilen yiiksek ilerleme hizi oranindan dolayi, tam
cepheli tiinel delme makineleri (TBM), degisik yeralt1 agikliklar1 i¢in kullanilan baslica mekanik
kazicilardan biridir. TBM ve kaya kiitlesi arasindaki iliskiden dolayi, TBM tiinelciligi delme
patlatma yonteminden farklidir. Makine ilerleme hizinin dogru olarak kestirimi, her tiirlii mekanik
tinelcilikte Onemli bir asamadir. TBM ilerleme hizinin kestirilemedigi durumlarda, tiinelin
tamamlanmasi i¢in gerekli olan zaman ve ekonomikligin gergekci olarak Ongoriilebilmesi pek
olanakli degildir.

Stireksizliklerin yonelimi, stireksizlik yiizey kosullar1 ve stireksizlik sikligi ile araligi gibi kaya
kiitlesi ozellikleriyle birlikte dayanim ve gevreklik gibi kaya malzemesi 6zellikleri performans
analizi i¢in gerekli baslica jeoteknik Ozelliklerdir. Bastirma kuvveti ve giic gibi makine 6zellikleri,
bu ozelliklerle birlikte catlakli kaya kiitlesi ortamlarinda TBM ilerleme hizinin kestirimine olanak
saglar. Bu ¢alismada, Queens (ABD), Manapouri (Yeni Zelanda) ve Milyang (Giliney Kore) gibi
tamamlanmis tiinel projeleri incelenerek, kaya kiitlesi ozelliklerinin tam cepheli tiinel delme
makinelerinin ilerleme hizina olan etkisi arastirilmistir.

Arastirma sonuglari; 6rnegin mineral, doku, metamorfizma derecesi ve sertlik gibi kaya malzemesi
Ozelliklerinin TBM ilerleme hizi iizerinde etkisi olmasina ragmen, siireksizliklerin yonelimi,
stireksizlik yiizey kosullar1 ve siireksizlik araligi ile birlikte kaya malzemesinin dayanimi ve
gevrekliligin, baglica dnemli kontrol parametreleri oldugunu gostermistir.

Anahtar kelimeler: Tiinel delme makinesi, jeoloji, kaya kiitlesi, ilerleme hizi
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