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Yeraltinda olusturulan tiinel tipi bir acikliga etki eden en onemli faktorlerden biri tiinelin
icinde acildig1 kayada olusan gerilmelerdir. Tiinel icerisinde farkli yonlerde etkili olan bu
gerilmeler kayada gesitli yenilmelere ve deformasyonlara neden olur. Yeraltinda kaz1 yapilirken,
uygulanacak teknikler kayaclarin belirlenen kalitesine ve deformasyon o&zelliklerine baglt
olarak belirlenir. Bu amagla kayaglarimn bu 6zelliklerinin belirlenmesine yonelik tiinel ve benzeri
miihendislik uygulamalarida giivenlik, ekonomiklik ve uygulanabilirligin saglanabilmesi igin
birbirlerine gore ¢esitli avantaj ve dezavantajlara sahip bir¢cok ampirik (RMR ve Q), niimerik
(PHASE?) ve ol¢iim-gozleme dayali (NATM) sistemler gelistirilmistir.

Bu bildiride, Kirkgegit-1 tiineli (Pozant1) giizergahinda yer alan farkli kaya gruplart ntimerik ve
ampirik kaya kiitlesi siniflama sistemlerinin yani sira dl¢iim-gozleme dayali siniflama sistemi
ile birlikte degerlendirilerek goreceli avantajlart ve dezavantajlart belirlenmeye galigilmistir.
Kirkgegit-1 (Pozant1) tiineli 503 m uzunlugunda olup, Ust Kretase yash mikrogabro, bazalt, tiif
ve aglomeradan ve biyomikritik kiregtasi i¢inde agilmustir. Tiinel kazisi ve desteklemesi NATM
felsefesine gore tasarlanmustir. Tiinel kazilar diizgiin-kesme patlatma teknigi kullanilarak, {ist
yart ve alt yar1 olmak iizere iki asamada gerceklestirilmistir.

Tiinelin RMR ve Q kaya kiitlesi simniflama sistemlerine gore genelde zayif-orta ve yer yer de
iyi kaya kiitlesi smifinda agildigi, ancak bu sistemlerin zaman zaman birbirleriyle farkli kayag
grubunu isaret ettigi saptanmugtir. Kullanilan PHASE? programinda ise, belirli varsayimlara bagli
olarak detayli deformasyon ozellikleri belirlenmistir. Ayrica tiinelde 3-boyutlu deformasyon
Ol¢tim sistemi kullanilarak yerdegistirme degerleri belirlenerek, deformasyonlar ile ilgili bazi
modeller yapilmistir. Kirkgegit-1 tiinelinde 3 boyutlu olarak boyuna, diisey ve yatay yerdegistirme
degerleri tiinel iistyar1 ve altyarisinda 6l¢iilmiistiir. Bu verilerden yararlanilarak yerdegistirme
vektorii ve yerdegistirme agis1 degerleri modellenmis ve en yiiksek yerdegistirme vektor degerleri
ile kazi ilerisindeki kaya kosullari tahmin edilmistir. PHASE? programi kullanilarak yapilan
niimerik ¢oziimlemelerde en yiiksek yerdegistirme degeri tiinel yan duvarlarda 13.2 mm olarak
tahmin edilmistir. Ttinel kazis1 esnasinda 6l¢iilen boyuna ve diisey yerdegistirme degerlerinden
elde edilen yerdegistirme vektorii degeri ise en yiiksek 6.9 mm olarak belirlenmistir.
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ABSTRACT

One of the most important factors affecting an underground opening, such as tunnel, is the
stress of rock where tunnel is opened. These stresses, effective in different directions in tunnel,
cause a variety of failure and deformation in rocks. The underground excavation techniques are
determined depending on quality and deformation properties of rock. For this purpose, in tunnel
and other engineering applications, in order to supply safety, economy and applicability, several
empirical (RMR and Q), numerical (PHASE?) and measurement-monitoring based (NATM)
systems have been developed. They have many advantages and disadvantages to each other.

Within the scope of this study, the different rock groups of Kirkgecit-1 Tunnel were evaluated by
using numerical and empirical rock classification system in addition to monitoring-measurement-
based classification system. Therefore, their advantages and disadvantages relative to each other
have been determined. The Kirkgecit-1 (Pozanti) tunnel is 503 m in length and excavated in
Upper Cretaceous microgabbro, basalt, tuffs, agglomerates and biomicritic limestone. Tunnel
excavation and supports were designed according to the NATM philosophy. Tunnel excavation
was carried out in two stages, namely the top heading and bench by using smooth-cutting and
blasting technique.

The tunnel has been opened in usually poor-medium and locally good quality the rock according
to the RMR-Q system, while these systems sometimes indicate the different rock groups. The
detailed deformation properties have been determined by using the PHASES® program based
on some fixed assumptions. Moreover, some deformation models have been made with using
displacement value that is fixed by 3-D deformation measurement system. Longitudinal, vertical
and horizontal displacement values have been measured 3-D at bench and top heading of the
Kirkgecit-1 Tunnel. From these values, displacement vectors and displacement angles have been
modeled and rock conditions ahead of the excavation have been estimated with using the highest
displacement vector. The highest displacement has been estimated as a 13.2 mm at sidewall
of tunnel as a result of numerical analyzing with using the PHASE®. The highest displacement
vector has been fixed as a 6.9 mm from the longitudinal and vertical displacements measurements
during the tunnel excavation.

Keywords: Displacement, Rock Mass Classification System, NATM, Kirkgecit Tunnel

449



