67.Tiirkiye Jeoloji Kurultayt 14-18 Nisan/April 2014 67" Geological Congress of Turkey

DOLAYOBA FORMASYONUNDA ACILAN HAT
TUNELLERINDE PATLATMALI KAZI iLE TBM
PERFORMANSININ KARSILASTIRILMASI

Siikrii Senol®, Sinan Biberoglu®, Evren Posluk®, irem Elitez*
“Makyol Insaat, Kasimpasa-Haskéy Tiinel Projesi, Beyoglu,Istanbul
bCengiz Insaat, Vlakovo—Tarcin arast Otoyol Yapim Isi, Bosna Hersek
“TCDD, 2. Demiryolu Yapim Grup Miidiirliigii, Boziiyiik, Bilecik
aqTU, Jeoloji Miihendisligi Boliimii, Maslak, Istanbul
(evrenposluk@gmail.com)

0z

Diinya metropollerinde kent i¢i ulasim sorununun ¢dziimii metrolardir. Istanbul genelinde
ise, kent ici toplu tasimacilikta doniim noktas1 1992 yilinda insasia baslanan “Istanbul
Metrosu”dur (Taksim-4. Levent). Istanbul metro ¢alismalari; niifus yogunlugunun en fazla
oldugu Avrupa yakasinda baslamis ve 2008 yilinda Anadolu yakasinin da ilk metrosu olma
ozelligini tastyan Kadikdy-Kartal-Kaynarca metrosu ile devam etmistir.

Kartal-Kadikdy metro hatti; toplam derinligi 785 m olan 33 adet -genelde 10 m ¢ap ve 30
m derinlikli- kuyular (saftlar), toplam uzunlugu 36.500 m olan ve 20 farkli kazi kesitine
sahip tiineller ile16 adet istasyon yapisindan olugmaktadir. Bununla birlikte, baslangicta
Kozyatagi-Maltepe aras1 konvansiyonel (NATM) ve Kartal-Maltepe aras1t TBM ile agilacak
tiinel seklinde 6ngdriilen projenin tamami NATM, ancak Kartal-Kaynarca (4,661 Km uzatilan
hat) boliimii TBM tiineller seklinde yapilmistir.

Bu c¢alismada; Kalinligi 200-500 m arasinda olan, masif ve yer yer tabakali kiregtasi
birimlerinin olusturdugu Dolayoba formasyonuna ait birimler igerisinde patlatmali kazi
ve TBM yontemleri ile acilan Al tip tiinellerinin kazi performanslari incelenmigtir. BKB-
DGD dogrultusunda ve 4294 m uzunlugundaki tiinel giizergahi E-5 karayoluna paralel olup
Hastane, Soganlik ve Kartal istasyonlarin1 kapsamaktadir. Derinligi 24.1-40.6 m arasinda
degisen 18 adet sondajdan elde edilen ornekler iizerinde arazide SPT, basingli su testi,
presiyometre deneyleri ile laboratuvarda birim hacim agirlik, dayanim (tek eksenli sikisma,
¢ekme ve li¢ eksenli) deneyleri yapilarak ¢alisma sahasindaki Dolayoba formasyonunun
jeomekanik &zellikleri belirlenmistir. TBM kullanilan ve patlatmali kazi yapilan tiineller
jeolojik ve jeomekanik 6zellikleri acisindan birbirine olduk¢a benzer kosullara sahiptirler.
Birbirine yakin kazi alanlarina sahip tiinellerde (TBM=47,66 m?, NATM= 4428 m?)
patlatmali kaz1 yapilan bolgede ortalama 2,70 m/giin, TBM ile kazi yapilan bolgede ise
11,60 m/giin ilerleme yapilmigtir. Kazi performanslart degerlendirildiginde, kazinin TBM
kullanilarak yapilmasinin daha uygun oldugu sonucuna varilmistir.
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ABSTRACT

The subways are the solutions for the public transportation problems in the metropolises
around the world. Construction of the “Istanbul Subway " (Taksim-4. Levent) began in 1992
and it is a milestone for public transportation in Istanbul. The Istanbul subway constructions
began in the most populated side of Istanbul; European side, and it was pushed ahead in
2008 with Kadikéy-Kartal-Kaynarca subway which is the first subway of Asianside.

The Kartal-Kadikoy subway line consists of 33 shafts with a total depth of 785 m - generally
with 10-m-diameter and 30-m-depth-, tunnels that has 20 different excavation sections with
a total length of 36.500 mand 16 station structures. Primarily, the Kozyatagi-Maltepe section
was designed as conventional (NATM) tunnel and Kartal-Maltepe section was designed as
TBM tunnel, however the whole project was constructed with NATM tunnels except Kartal-
Kaynarca section (4,661 km extended line) which is constructed with TBM tunnels.

In this study, the excavation performances of Al type tunnels being excavated by blasting and
TBM methods through Dolayoba formation composed of 200-500m-thick, massive and partly
bedded limestones were investigated. The WNW-ESE-trending, 4294m-long tunnel line is
parallel to E-5 highway and consists of Hastane, Soganlik and Kartal stations. With depths
varying from 24.1 m to 40.6 m, 18 geotechnical boreholes have been drilled. To determine the
geomechanical properties of Doloyoba formation in-situ tests such as SPT, water pressure
test and pressuremeter test have been performed on borehole locations and laboratory tests
such as unit weight, strength (unconfined compressive, tensile and triaxial) tests have been
performed on samples obtained.The tunnels excavated by both TBM and blasting methods,
are under the similar geological and geomechanical conditions and at the tunnels with
similar excavation areas (TBM=47,66 m*>, NATM= 44,28 m?) the rate of progress for blasting
method is 2,70 m/day and 11,80 m/day for TBM excavation. Based on the evaluations on the
excavation performances, it is concluded that the TBM excavation method is the most proper
method.
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