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Bu caligmada Ankara-Istanbul Yiiksek Hizli Tren Projesi ikinci etap ikinci kesim (Indnii-Késekdy) yapim isleri
kapsaminda grafit sistler icerisinde NATM yontemiyle agilan, KM: 231+578,00 ile KM: 229+360,00’da bulunan ve
toplam uzunlugu 2218 metre olan 34 nolu tiinel ayrintili olarak incelenmistir. Tiinel imalat adimlar1 (iist yari-alt yari-
invert) sirasinda karsilasilan tiinel i¢i deplasmanlar serit ekstansometre ve opto-trigonometrik yontemle olgiilerek
nedenleri ve etkileri ortaya konmustur. Yamagcta agilan tiinel giris agzinda, {ist yar1 imalat1 ile alt yar1 imalat1 arasinda
gecen siirede deplasmanlarin, 6zellikle tiinel tabanina ve et kalinligimin yiiksek oldugu noktalardan az oldugu noktalara
(tlinel igerisine) dogru oldugu belirlenmistir. Tiinel ¢ikigsinda ise hareketlerin ayak bolgelerinde oturma seklinde oldugu,
tiinelin iist yarismin birlikte hareket ettigi ve birlikte oturdugu saptanmistir. Her iki kazi bolgesinde de olusan
deformasyonlar proje icin Onerilen sinirlarini agtig1 konverjans ve tiinel icerisinde yapilan tarama okumalari ile ortaya
konulmustur. Belirtilen kesim i¢in &nerilen birincil destekleme sisteminin (bulon tipi, bulon boyu, iksa kalinlig1 vb.)
tiinel imalat1 i¢in yeterli olmadig1 anlasilmis ve revize edilmistir.

Olusturulan yeni destek modeli sayisal olarak Phase®® (V. 5.040) programi ile analiz edilmistir. Oncelikle
oturmalarin ayaklarda oldugu gz oniinde bulundurularak iist yarida iksa tabanlarmin bastigi alan genisletilmis (fil
ayagi) ve gegici invert uygulamasi ile yiik dagitilmaya ¢alisilmistir. Bulon tipi ve boyutlarinda da degisiklige gidilmistir.
Projede Onerilen 6n delgi gerektiren SN tip bulon imalati esnasinda agilan kuyularda ¢okmeler yaganmistir. Bu nedenle
de kendinden delmeli bulon tipine gec¢ilmistir. Bulon boyutunun belirlenmesi yonelik olarak tiinel icerisine ROD
ekstansometre monte edilerek, imalat adimlar1 gz onlinde bulundurularak giinliik 6l¢iimler alinmigtir. Sonug olarak 4
metre olan bulon boyunun 8 metreye ¢ikarilmasi ile tiinel kazilar1 sorunsuz olarak tamamlanmistir.
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In this study, 2218 m long Tunnel number 34 located between KM: 231+578,00 and KM: 229+360,00 that
excavated through graphite schists by NATM method within the context of second stage second section works of
Ankara-Istanbul High Speed Train Project (inénii-Kosekdy), was investigated. The displacements faced in tunnel during
tunnel construction steps (upper semi-tunnel, lower semi-tunnel, invert) were measured by tape extensometer and opto-
trigonometric methods, their reasons and effects were stated. At the tunnel entrance that was excavated on the slope, it
is determined that displacements are oriented particularly towards the bottom of the tunnel and from high overburden
thickness to low thickness (in the tunnel) in elapsed time between upper semi-tunnel and lower semi-tunnel
constructions. It was also stated that the movements are as settlements at the foots, upper semi-tunnel is moving and
settle together at the tunnel exit. The deformations that are occurred in both excavation regions are stated with
convergence and scan readings made in the tunnel. It was understood that suggested support system (bolt type, bolt
length, revetment thickness etc.) for stated section is not sufficient and so revised.

New reinforcement model was analyzed numerically by Phase® (V. 5.040) software. Firstly considering that
the settlement are on the foots, in the upper semi-tunnel, the area of the revetment basements were widened and tried to
distribute the load by temporary invert application. Bolt type and dimensions were also amended. The collapses
occurred in the holes during SN type bolt construction. Thus, Self Drilling bolt type was used. ROD extensometer was
set up in the tunnel for determination of dimension of bolt and daily measurements were performed by taking the
excavation steps into consideration. In conclusion, after increasing the length of the bolt from 4 meters to 8 meters,
tunnel excavations are completed without any problem.
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