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

YAMAC TUNELI PORTALLERINDE ASIMETRIK YUKLERIN
DESTEK BETONU UYGULAMASI iLE DENGELENMESI
ORNEGI: KURTUN TUNELI

Nese Kili¢?, Aytuna Sayin®, Ahmet Sirin®
«b Karayollart 10. Bolge Miidiirliigii, Ar-Ge Basmiihendisligi,
TR-61340 Yildizli, Trabzon, Tiirkiye
¢Karayollari Genel Miidiirliigii, Ar-Ge Dairesi Baskanligi,
TR-06100 Yiicetepe, Ankara, Tiirkiye
(e-posta: nesejeo(@gmail.com)

0z

Karayolu ve otoyol tiinellerinde portal kesimleri heyelanli veya litolojik olarak sev
duraylilig1 sorununa neden olacak birimlerden (yamag¢ molozu, aliivyon, killi-siltli zeminler
vb.) olustugunda, tiinel dogrultusu dogal sevi verev kestiginde veya ortii kalinliginin az
oldugu durumlarda, genel olarak tiinel proje tasariminin ve insasinin en gii¢ gerceklestirildigi
kesimler olarak ortaya ¢ikarlar. Bu kosullar altinda tasarimi yapilacak olan tiinellerin proje
asamasinda jeolojik ve geometrik verileri, uygun kazi yontemi ve zemin &zelliklerinin
belirlenmesi, jeolojik-jeoteknik modelin ortaya konulmasi agisindan 6nem arz etmektedir.

Bu calismanin konusu olan yamag tiineli tasarimi; Tiirkiye’de ilk kez Dogu Karadeniz Sahil
Yolu’nun yapiminda Cayeli Tiinelleri portalinde kazi ¢aligmalari sirasinda yasanan duraylilik
sorunlarinin ¢dziimii amactyla yapilmistir. Benzer 6zelliklere sahip Kiirtiin Tiineli, Trabzon-
Gtlimiighane Devlet Yolu Km:70+750-72+800 arasinda (650 m. sag tiip, 850 m. sol tiip) yer
almakta olup, yamag tiineli olarak projelendirilmistir. Tiinel kaz1 ¢aligmalarinda oncelikle
istenen, bir alin sevi ve iki yan sev olusturularak kaziya baslanmasidir. Kiirtiin tiinelinde tiinel
dogrultusu dogal sevi verev kestigi icin bu sart saglanamamaktadir. Dolayisiyla tiinel giris
geometrisi, verev girisi gerektirmektedir. Ayrica portal kesimi litolojisini; kazi ve destekleme
stirasinda duraylilik sorunu olusturabilecek bloklu, andezit kokenli kil ve ¢akil boyutunda
malzeme igeren yamag¢ molozu birimi olugturmaktadir.

Tiinel girisi, yama¢ molozu i¢inde agilacak olan tiinelin tasarimina yonelik olarak; tiinel sag ve
sol tiip portal kesiminde sahanin jeolojik-jeoteknik modelinin ortaya konulmasi ve bu birimin
jeomekanik 6zelliklerinin belirlenmesi amaciyla 6ncelikli olarak 9 adet sondaj yapilmistir.
Bu sondajlarin korelasyonu sonucunda tiinel portalinin yatayda sol tiipte 120 m’si, sag tiipte
ise 98 m’ sinin tamamen yamag¢ molozu igerisinde agilacagi belirlenmistir. Sondaj verileri
1s181inda, portaldeki olumsuz zemin kosullarinin bulundugu bolgede zemin iyilestirmesi
yapilmasinin acik kazi ve destek uygulamasindan daha ekonomik ve uygulanabilir olduguna
karar verilmistir. Zeminin iyilestirmesi amaciyla, konsolidasyon enjeksiyonu projesi
hazirlanmistir. Ayrica duraylilik analizleri, Plaxis adli yazilim kullanilarak yapilmistir.
Niimerik analizlerde kazi ve destekleme asamalari ayr1 ayr1 tanimlanmis olup, her asama igin
gerilme ve yer degistirmeler hesaplanmistir. Analizlerde kullanilan zeminin elastic modiilii

degerleri presiyometre deneylerinden elde edilmistir.
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Yamag tiinelinde yiikler, tiinelin dag tarafindaki sevine toplanmistir. Bu yiiklerin tiinel
ceperlerinde dagilimini ve soniimlenmesini saglamak amaciyla kademeler halinde yamag
destek betonu tasarimlanmistir. Boylelikle tiinel portal kesimlerinin maruz kalmis oldugu
yiik, tiinel ¢eperine dagitilmis, deformasyon ve gogiik riski en alt diizeye indirilmistir. Kiirtiin
Tiineli portalinde yapilacak kazi caligmalari i¢in; sahanin jeolojik 6zellikleri, projenin jeolojik
ve geometrik verileri, zeminin jeomekanik davranisi ve tiinel kazisinda yasanacak sorunlarin
¢ozlimiine yonelik olarak tasarlanan yamag beton desteklemesinin ardindan Yeni Avusturya
Tiinelcilik Yontemi (NATM) ne gore tiinel kazis1 ve destekleme islemleri uygulanmustir.

Anahtar Kelimeler: Kiirtiin Tiineli, portal, duraylilik analizi, enjeksiyon, yamag¢ destek
betonu
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ABSTRACT

Road and highway tunnels and portal segments, landslide or lithologicaly slope stability
problems will cause the unit consisting of the (slope debris, silt, clay-silty grounds, etc..),
tunneling direction of the natural slope of the bias cut or when the overburden is less in
cases where the overall tunnel project design and construction emerge as the most difficult
sections was carried out.Under these conditions the design phase of the project which will be
held in the tunnels of geological and geometric data, determination of appropriate methods
of excavation and soil properties, geological and geotechnical model is put forward in terms
of importance.

Slope tunnel design as subject of this study, first in Turkey Eastern Black Sea Coastal Highway
portal of the tunnel construction in Cayeli experienced during excavations have been made
in order to solve the stability problem. Kiirtiin Tunnel has similar characteristics, Trabzon-
Giimiigshane State Highway between Km:70+750-72 +800 (650 m. right tube, 850 m. left tube)
is located, the tunnel has been designed as the slopes. Tunnel excavation works primarily in the
desired, frontal slope and two side slope excavation is to begin forming. Direction of the tunnel
in the Kiirtiin Tunnel, the natural slope of the bias cut is not provided for these conditions. Thus
the tunnel entrance geometry, bias input is required. In addition, portal section lithologies,
which may create stability problems during excavation and supporting block, andesite origin
of clay and gravel size unit containing material constitutes talus.

Tunnel entrance, which will be opened in talus as for the tunnel projects; right and left portal
tunnel tube part of the field of geological and geotechnical models and grounds put forward
as a priority in order to determine the geomechanical properties 9 well were drilled. The
correlation of the results of this drilling horizontally in the left tube of the tunnel portal of the
120 m, while on the right tube the 98 m. completely opened within talus was determined. In
light of the drilling data, portal of the adverse ground conditions make ground improvements
in the area of excavation and support of the open application has been decided that it is
more economical and feasible. In order to improve ground, consolidation injections were
prepared project. Also stability analyzes were performed using the software called Plaxis.
Numeric analysis and support in the excavation stages are defined separately for each phase
is calculated stresses and displacements. Elastic modulus values of the lithology used in the
analyzes were obtained from presiometer experiments.
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Loads in the slope tunnel, the tunnel to the side of the mountain slope were collected. This
is to ensure equal distribution of load and damping of the tunnel walls to help support the
concrete slope is designed in stages. Thus, tunnel portals have been exposed sections of the
load, distributed to the tunnel walls, deformation and subsidence risk has been minimized.
Kiirtiin Tunnel portal will be held for excavations, After the field geological characteristics
of the project’s geological and geometrical data of the ground geomechanical behavior
and tunnel excavation will be experienced in the resolution of problems that is designed to
slope concrete support, according to New Austrian Tunnelling Method (NATM) the tunnel
excavation and support processes are applied.

Keywords: Kiirtiin Tunnel, portal, stability analysis, injection, slope support concrete
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