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Bu ¢alisma kapsaminda Izmir Metrosu 2. Asama Giizergah1 Ugyol-Ugkuyular arasinda Yeni
Avusturya Tiinel Agma Metoduna (NATM) gore insaat1 gergeklestirilen tiinelde 2009 ve 2012
tarihlerinde meydana gelen gogiik sorunlari, iyilestirme ¢aligmalari ve bunlarin projeye olan
etkileri ele alinmuistir.

Ugyol-Ugkuyular arasindaki metro hatt1 5203,50 m olup, giizergahta bes istasyon bulunmak-
tadir. Ana tiinel projesi giizergahinin ortalama %47’si Ust Kretase yasli Bornova Karmasigi,
%16’s1 Neojen yasli Altindag Formasyonu ve %37’°si Yamanlar Volkanitleri i¢cinde yer almak-
tadir. Tiinelin %47 oranindaki béliimiinde iist kisim plastik kemerlenmeyi saglayacak bir ortii
kalinhg: olmayan (H, < (2~3) L , L, = tiinel genisligi) ve zayif kaya ozelligindeki s1g

tiinel karakterindedir.

Metro tiineli ingaatinda kaginilmaz bir sekilde zaman ve ekonomik kayiplara neden olan gogiik
bolgeleri Phase 2 (v.7.0) yazilimi ile yeniden modellenerek, gogiik olan kisimlarda toplam
deformasyon ile gerilme dagilimlart analiz edilmistir. Bu analizlerde diisiik giivenlik faktori
degerlerinin hesaplanmasi tiinelde ilave deformasyonlarin meydana gelebilecegini gostermis;
sehir igindeki s1g tiinel gdciik bolgesi tiinel destekleme sisteminin daha giiglii bir destekleme
sinifina gore yapilmis olmasi gerektigini ortaya koymustur.

Anahtar Kelimeler: NATM, s1g tiinel, gociik, tiinel destekleme, tlinel sayisal modelleme
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ABSTRACT

The 2009 and 2012 collapses that took place in the tunnel constructed according to New
Avustrian Tunnelling Method (NATM) along the Ucyol-Uckuyular Second Stage Route and
consequent mitigation work and their economical-practical impacts on the project were taken
into consideration within the scope of this study.

The route of Ugyol-Ugkuyular is 5203.5 m long with five stations. The 47% of the main tunnel
passed through Upper Kretase Aged Bornova flysch formations, the 16% Neojen Aged Altin-
dag Formation and the 37% Yamanlar Volcanite formations constituted the remaining part of
the tunnel. The upper shallow section cover was carrying weak rock character which was not
able to provide plastic arching (H §(2~3)Lspan, L= width of the tunnel) in the 47% of the

cover span

tunnel. This part of the tunnel is characterized as a shallow tunnel with weak rock properties.

The collapse zones that inevitably caused time and economic loss during metro tunnel cons-
truction were re-modeled using Phase 2 (v.70) software. Computed total deformation and
stress distributions were analyzed. Lower safety factors that were computed in these analyses
showed further deformations could take place in the tunnel, and the collapse zone inside the
shallow tunnel within a metropolitan area demonstrated that the tunnel support system should
have been made according to a stronger support class.
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