The importance of the geotechnical studies necessary before excavation in tunnels: the
example of Konakonii Tunnel (Trabzon)
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in this study, the applicability of geotechnical project in excavation stage, prepared before
excavation, was investigated. For the purpose, the entrance portal of the Konakonii (Arakli-
Trabzon) Tunnel was selected as the pilot area, excavated in volcanic rocks for the Blacksea Coastal
Highway Project. The length of the double tube tunnel is 1908 m. 14 boreholes were drilled before
the excavation along the tunnel route, where limited rock exposures are available, but geophysical
studies have not been done. Agglomerate was penetrated in borehole KTS-1 which was drilled at
the left tube's entrance portal and rock mass was classified as B2/B3 according to NATM. Support
systems were designed based on this class. During excavation, in addition to agglomerate,
weathered basaltic-andesitic tuffs and basalt were also penetrated. Based on the scan-line surveys
and the laboratory data, the rock masses were classified according to Q and RMR classification
systems. The NATM class of the rock masses was determined by using the Q and RMR values. it
was determined that weathered basaltic-andesitic tuffs and agglomerate-basalt fail into CI and B3
classes, respectively, according to NATM. The rock mass strength was calculated by means of the
Hoek-Brown empirical failure criterion. The support design suggested before the excavation was
controlled at each round by using "Phase’ finite element program.

Based on the results of the analyses, it was determined that the support design suggested in the
project did not reduce the displacements exactly. The support design which makes displacement
closer to zero for rock masses, was re-determined and the stability and deformation problems were
tried to be prevented. Due to the lack of geotechnical studies before the excavation stage at the
entrance portal, the support design determined in the project could not been applied in the
excavation stage.

The drilling should be supported by geophysical methods, since the lithology of the rock changes in
short distances. Thus, more detailed information about geotechnical properties of rock masses can
be obtained. These kinds of studies will contribute to the applicability of the project in terms of its
coast, safety and timing. Keywords: Tunnel, Geotechnical study, NATM, Konakonii, Trabzon
Tiinellerde kaz1 6ncesi yapilmasi gereken jeoteknik caligmalarin 6nemi: Konakonii Tiineli 6rnegi
(Trabzon)

Bu calismada, tiinellerde kazi oOncesi hazirlanan jeoteknik projenin kazi asamasinda
uygulanabilirligi arastirilmisti. Bu amagla, Karadeniz Sahil Yolu Projesi kapsaminda volkanik
kayaglarm i¢inde acilan Konakonii (Arakli-Trabzon) Tiineli'nin giris portali pilot bolge olarak
secilmigtir. Cift tlip olarak acilan tiinelin uzunlugu 1908 m'dir. Kaya mostralarinin ¢ok az oldugu
ortiilii tlinel giizergahinda kazi Oncesi 14 adet sondaj acilmig, ancak jeofizik caligmalar
yapilmamistir. Sol tlip giris portalinda yapilan KTS-1 sondajinda aglomera kesilmis ve Yeni
Avusturya Tiinel A¢ma Yonetmi-NATM'a gore kaya smifi B2/B3 olarak belirlenmistir. Destekleme
tasarim1 da bu kaya smifi géz Oniine alinarak yapilmistir. Kazi asamasina gecildiginde ise
aglomeranm yani sira, ayrismis bazaltik-andezitik tiifler ve bazalt ile de karsilasiimistir. Tiinel i¢i
hat etiidii ¢caligmalar1 ve kaya malzemeleri lizerinde yapilan laboratuvar deneyleri sonucunda elde
edilen veriler kullanilarak kaya kiitleleri Q ve RMR sistemlerine gore smiflandirilmistir. Kaya
kiitlelerinin NATM'a karsilik gelen sinifi Q ve RMR degerleri kullanilarak belirlenmistir. Ayrigmis
bazaltik-andezitik tiiflerin NATM'a gore Cl sinifina, aglomera ve bazaltin ise B3 sinifina girdigi
belirlenmistir. Kaya kiitlelerinin dayanim o6zellikleri de Hoek-Brown ampirik yenilme o6l¢iitiiyle
belirlenmistir. Her anoda "Phase®" sonlu elemanlar paket programi kullanilarak kazi dncesi 6nerilen
destek tasarimi kontrol edilmistir.

Yapilan analizler sonucunda projede Onerilen destek tasariminin deplasmanlar1 tam olarak
azaltmadigir saptanmigtir. Kaya kiitleleri i¢in deplasmanlar1 sifira dogru yaklastiran destek
elemanlar1 yeniden belirlenerek olusacak duraylilik ve deformasyon sorunlari Onlenmeye



calisilmigtir. Tiinel giris portalinda kazi dncesi yapilan jeoteknik ¢aligmalarin yetersizligi nedeniyle,
projede belirlenen destek tasarimi kazi asamasinda uygulanamamastir.



