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Tiinellerin kazi teknigindeki temel hedef, tiinel duraylilig: ile beraber mevcut yapilagsma ve
altyapilarin olumsuz etkilenmesine neden olmayacak yontem ve dnlemlerin alinmasidir. Bu-
nun i¢in deformasyonu 6nleyecek kazi ve imalat teknikleri kullanilmali ve sonuglar incelen-
melidir. Bu isler sirasinda farkli disiplinlerin bir orkestra uyumu iginde ¢alismasi zorunlulugu
vardir. Ancak bu sekilde riskler azaltilir ve sorunlar ¢oziilebilir, nitelikli tiinel kazist gergekles-
tirilebilir. Yerlesim birimleri altinda, zayif zeminlerde yapilan kazilarda ve ortii tabakasinin et

kalinlig1 az olan yerlerde ortamin baslangigtaki dengesini korumasi, ya da gerilme bosalmala-
rina bagli gevsemeleri engellemek i¢in boru kemer semsiye yontemi uygulanmaktadir:

Ozellikle riskli bolgelerden gecerken ve zayif zemin kosullarinda boru kemer semsiye uy-
gulamasi kullanilmalidir. Tiinel giizergahinda bulunan binalar, yeryiiziinde olusan oturmalar
sonucunda hasar gorebilmektedir. Bu hasar1 6nlemek i¢in uygulanan bir yontemdir. Bu yon-
temde borunun tesis edilecegi kilometre kazi proje kesitinin 50 cm disinda olmalidir. Bu pay
borularin yerlestirilecegi deliklerin delinmesi ve makinenin ¢aligmasi i¢in gereklidir. Bu pay
baslangicta 3.00 m’lik boliimde ve yiikselen iksalar monte edilerek 3.00 m’nin sonunda elde
edilir. Tiinel cidar1 gevresinde belirli uzunlukta, i¢i bos ¢elik borular tiinel aynasinda igeriye
dogru yerlestirilir. Bu borular i¢cinden enjeksiyon malzemesi pompalanarak tiinel ¢evresinde
yapay bir kabuk (semsiye) olusturulur. Bu borular hem tiinelin etki alanini daraltarak zemin
oturmalarinin dar bir alanda olugmasini saglamakta hem de tiinel aynasinin hareketinden kay-
naklanan oturmalar1 azaltmaktadir. Boru kemer semsiye yontemi kazi ile tahkimat arasinda
gegen siire icinde bir ucu konsolide edilmis aynaya, bir ucu iksaya basan kiris olarak ¢aligip
iizerine gelen yiiklere, deformasyona imkan vermeden mukavemet edebilir. Tiinel tavaninda
asir1 sokiilme davranigini dnleyebilir. Tahkimati bitmis olan bolgede gelen yiiklere tahkimat
kabuguna homojen sekilde yayabilir. Tiinel imalat hizinda %80’lere varan artislar gozlenir.
Tiinel imalat1 esnasinda tam emniyetli bir ¢alisma ortami saglanmis, zeminden kaynaklanabi-
lecek olast is kazalar1 engellenmis olur.

Bu galismada, halen yapilmakta olan Ankara-Sivas Yiiksek Hizli Tren Projesi Altyap Ingaat:
Yapim si Ikmali I. Kesim T5 Tiinelinde uygulanan Boru Kemer Semsiye yéntemi uygulamasi
sunulmus ve sonuglar1 degerlendirilmistir. Tiinel uzunlugu 840 metredir ve yapim asamasi
halen devam etmektedir. Tiinelin kazisinin tamamlanmasina 70,00 metre kalmistir. Tiinel et
kalinlig1 en yiiksek 36,00 m, en diisiik 17,00 m dir. Yapilan kazi ¢caligmalarinda tiinel boyunca
kil birim kazilmis ve zeminde asir1 sokiilmeler olmustur. Bundan dolayi, Boru semsiye kemer
yontemine gecilmis ve tiinelde numarali iksa yontemine baglanmistir. Tiinel NATM yontemine
gore C3 kaya sinifinda kazisi yapilmaktadir. Boru kemer semsiye yontemi sayesinde asir1 s6-
kiilme ve deformasyonlar durmustur. Emniyetli bir gekilde tiinel kazisina devam edilmektedir.
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ABSTRACT

The main aim in tunnel excavation technique is to ensure that the method and precautions
would not affect adversely the tunnel stability and the existing structuring and infrastructures.
For this purpose, excavation and production methods shall be used to prevent deformation
and the results should be reviewed. During such works, various disciplines must proceed in
harmony as an orchestra. Only this way the risks can be mitigated, the problems can be solved
and quality of the tunnel excavation can be achieved. During the excavations being performed
under dwelling units, at the weak grounds and at places where the overburden wall thickness
is low, the pipe umbrella arch method is used for keeping the initial balance of the environment
or for preventing the slacks emerging from the de-stress.

Especially while proceeding through the risky zones, pipe umbrella arch method shall be used
under weak ground conditions. The building located over the tunnel route can be damaged
due to the surface settlements. It is a method used for avoiding such damages. In this method
the kilometer where the pipe will be furnished should be 50 cm outside the excavation drawing
section. This margin is required for drilling the holes where the pipes will be placed and for the
operation of the machine. This margin is acquired at the 3.00 m section at the beginning and at
the end of 3.00 m by mounting rising sheathings. Around the tunnel wall, hollow steel pipes in
specific length are placed inwards at the tunnel face. Through these pipes, injection material
is pumped to form an artificial shell (umbrella) around the tunnel. These pipes both narrow
the affect area of the tunnel that ensure the ground settlements occur in a narrow area and
decrease the settlements arising from the movement of the tunnel face. The pipe umbrella arch
method can resist against the loads without allowing deformation by acting as a beam one end
of which rest on consolidated face and the other end rest on the sheathing during the period
between the excavation and fortification. It can prevent the over break at the tunnel ceiling. It
can homogeneously spread the loads over the fortification. Tunnel production can speed up
to 80%. During the tunnel construction, completely safe working environment is ensured and
occupational accidents that may arise from the ground can be avoided.

In this study, the Pipe Umbrella Arch method which is executed in Ankara-Sivas High Speed
Railway Project Infrastructure Construction Works Reinforcement Section 1 Tunnel T5 is pro-
posed and the conclusions are evaluated. The tunnel is 840 meters long and is currently being
constructed. The tunnel excavation will be completed after 70.00 meters. The wall thickness of
the tunnel is max. 36.00 m., min. 17.00 m. During the excavation works, clay unit is excavated
all through the tunnel and over breaks occurred on the ground. Therefore Pipe Umbrella Arch
method is shifted and numbered sheathing is initiated at the tunnel. The tunnel is being excava-
ted according to the NATM method in C3 rock class. Thanks to the pipe umbrella arch method
over breaks and deformations are avoided. The excavation is going on safely.
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