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Tiinel kazi galismalarinda, tiinel portal tasarimi tiinel durayliligi agisindan olduk¢a dnemli
bir yere sahiptir. Portal kaz1 sevi egimleri, yiikseklikleri ve portal kazisinin yapildig1 alandaki
jeolojik birimin litolojik ve jeomekanik 6zellikleri tasarimda goz oniine alinmasi gereken en
temel parametrelerdir. Tiinel girig ve portal kazisi sirasinda var olan dogal gerilmelerin yerini
ikincil gerilmeler almakta ve bu gerilmeler en ¢ok tiinel portal kisimlarinda yogunlagsmaktadir.
fkincil gerilmeler nedeniyle tiinel portallerinde olusan farkli deformasyonlar kayaglarimn litolo-
jik ve jeoteknik 6zelliklerine bagli olarak gelisir ve duraysizliklara neden olur. Bu ¢alisma kap-
saminda, Erzincan-Erzurum karayolunda insasi tamamlanan Mutu tiinelinin portal yapilarinda
zayif kayag¢ kosullarina bagli olarak olusan duraysizlik mekanizmast ve bu duraysizliklarin
onlenmesine yonelik uygulanan destek yontemleri incelenmistir. Mutu tiinelinin portal bol-
gesi, Kretase yasli serpantin, radyolarit ve kirectasindan olusan Ofiyolitik Melan; ile yer yer
kalinlig1 6-7 m’ye ulasan yamag¢ molozu tabakasi ile ortiilmiis durumdadir. Ofiyolitik melanji
olusturan birimler, ileri derecede serpantinlesmis ve cok asamali tektonik hareketlerin etkisi ile
parcalanmis—ezilmis bir yap1 sunmaktadir.

Mutu tiineli portal sevlerinin agilmasi ve alin sevlerinin desteklenmesinin ardindan, tiinelde
sag hat 6ncelikli olmak iizere kazi1 ve destekleme asamasina gegilmistir. iki tiipte de tiinel ka-
zilar1 yaklasik 60-70m mesafe ilerledigi siralarda, giris portal sevi sag hat kesiminde ¢atlaklar
gozlenmistir. Bu hareketlerden kisa bir siire sonra, portal sevinde heyelan meydana gelmis, sev
tepesinde 5-6m’ye varan sev egimi yoniinde, alt aynada da ileri yonlii bir yerdegistirme olus-
mugtur. Destek elemanlarindan kaya bulonu, hasir ¢elik ve piiskiirtme betonu kirilarak, sag
hat girigini kapatmigtir. Portal sevlerindeki kayma mekanizmasinin belirlenebilmesi ve tiinelin
heyelan olusmadan 6nce acilmig ve desteklenmis bolgesinin yenilip yenilmedigini belirlemek
icin, iic adet sondaj agilmistir. Kaya kiitlesinin jeoteknik 6zelliklerinin belirlenmesine yonelik,
tiinel icerisinde ve portallerde siireksizlik 6l¢iimleri, sev duraylilik analizleri ve sistematik 3D
deformasyon olgiimleri yapilmistir. Yapilan analizler ve ol¢iimler degerlendirilerek heyelan
alanina ve tiinel kaz1 caligmalarina yonelik ¢6ziim onerileri belirlenmistir. Bu amagla, 6ncelik-
le portal kisminda duraysiz yamag kiitlesi kaz1 ile alinmis, daha az egimli sevler olusturularak,
yiik azaltilmistir. Kayma bdlgesinin en iist kotundan, tiinel taban kotuna kadar diisey yonde,
tiinel giizargah1 boyunca konsolidasyon enjeksiyonu yapilarak (50 m uzunlugunda ve 15 m
genisliginde bir hat boyunca) bu alan durayl hale getirilmistir. Bu hat boyunca tiinel kazisinin
daha giivenli yapilabilmesi amaciyla, kaya bulonu, hasir ¢elik, celik iksa ve piiskiirtme beton
gibi destek elemanlarinin yaninda her kazi asamasinda semsiye siiren uygulamasi yapilarak,
tiinel kaz1 ¢calismalar1 tamamlanmigtir.
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ABSTRACT

Tunnel portal designing tunnel excavation has a very important place in terms of tunnel sta-
bility. Portal excavation slopes, elevations and lithological and geomechanical properties of
geologic units of the portal excavations site are the most basic parameters to consider in de-
sign. Secondary stresses take place the natural stresses during the tunnel entrance and portal
excavation, and these stresses are mostly concentrated in the tunnel portal parts. Different
deformations of the tunnel portals due to secondary stresses are caused by the lithological
and geotechnical properties of the rocks and cause instabilities. In this study, an instability
mechanism, which is formed due to the weak rock conditions, and the support methods applied
to prevent these instabilities have been investigated in the portal structures of the Mutu Tunnel
constructed on the Erzincan-Erzurum highway. The portal region of Mutu Tunnel is covered
with ophiolite melange consisting of Cretaceous serpentine, radiolarite and limestone, and
slope debris layer reaching 6-7 m in thickness. The ophiolite melange units are highly serpen-
tinized and present a fragmented-crushed appearance due to the effect of multi-stage tectonic
movements.

After opening Mutu Tunnel Portal slopes and supporting forehead slopes, the excavation and
support phase were started in tunnel with the right line priority. During the advancing of
tunnel of approximately 60-70 m in both tubes, cracks were observed in the right side of the
entrance portal slope. Shortly after these movements, landslide happened in the portal slope, a
downward movement of up to 5-6m above the slope top developed, and a displacement evolved
to ahead of the bench tunnel face. From the support elements, rock bolt, steel mesh and shotc-
rete were broken, and closed the right line entrance. Three boreholes were drilled to determine
sliding mechanism of the portal slopes and to determine whether failure of tunnel part that
opened and supported before the landslide. In order to determine the geotechnical properties
of rock mass, discontinuity measurements in tunnel and slopes, slope stability analyzesand
systematic 3D deformation measurements were performed. Analyzes and measurements are
used to determine solutions for landslide area and tunnel excavation. For this purpose, firstly
indurable material flowing in the portal section was excavated and removed, less inclined slo-
pes were formed, and the load was reduced. This area was stabilized by vertical consolidation
injection (along a 15 m wide and 50 m in length line)along the tunnel line from the top of the
slip area to the bottom of the tunnel. In order to make tunnel excavation along this line more
secure, tunnel excavation have been completed with umbrella driven beside the stone bolt,
steel wire, steel mesh and shotcrete support elements, each excavation stage.
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