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MUHENDISLIK JEOLOJISI OTURUMU - 1 -

KOPDAGI | TUNEL GUZERGAHININ (TRABZON-ERZURUM KARAYOLU) MUHENDtSLtK
JEOLOJISI VE GUZERGAHIN JEOLOJiK-JEOTEKNtK DEGERLENDIRMESI -

GEOLOGICAL-GEOTECHNICAL VALUATION AND ENGINEERING GEOLOGY OF THE
KOPDAGI 1 TUNNEL LINE (TRABZON-ERZURUM HIGHWAY)

Mahmut M'UTLUTURK Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi. Bolimii,,
ISPARTA

0'Z: Kopdag: 1 tiinel giizergah1 Trabzon-Erzuruin karayolunun, Askale-Bayburt arasinda kalan Kop Gegidi
Mevkiinde yer alir. Tiinel giizergahinda Sabanda, iist Jura-Alt Kretase yashi GUITI formasyonuna ai! kirectasi,
kumtagi ve camunaglarindan olusan Goéllcitleresi formasyonu Miyosen yaslidir. Kop ultramafikleri Alt Kretase-
Miyosen, zaman araliginda bolgeye yerlesmislerdir.

3.060 kin., uzulunda olan Kopdagi i tiinel glizergahinin 0.000-0.060 km. ler arasi heyelan malzemesinden
olusur. 0.060-0.150 km. ler arasind-az sayida, devamli olmayan, kum ve kil dolgulu, sikigik eklemli, ¢cok diisiik
dayanimli, orta modiil oranli camurtaglari yer alir., Cakiltasiar1 0,150-0.364 km. ler arasinda bulunur. Az sayida,
devamli,, kalsit dolgulu, sikica bagl eklemli, diisiik dayanimli ve orta. modiil oranlidir. 0.380-1.480 km. lerarasi
kire¢ taslarindan olusur. Uc yonde gelismis eklem takimi, cok diisiik devamli,, eklem yiizleri, kaba» kalsit yeryer
kil dolgulo sikigik eklemli, diisiik dayanimli ve orta modiil oranlidir, 1.510-3.060 km. ler anis1 Kop ultiamafikle-
rinden olugur,. Ull.ramafik.lIer, iki-lic yonde gelismis eklem takimi ve gelisigiizel eklemli, diigiik devamli, kayma
yiizeyli, asin dar,, yer yer kil dolgulu eklemli, orta-diisiik. dayanimli ve orta diisiik modiil oranlidir. Tiinel giizer-
gahinda 0364-0.380 ve 1.480-.1.5.10 km. ler arasinda iki lay zone saptanmustir.

Yapilan c¢aligmalar sonucunda Kopdagl. [ tiinel, giizergahinin jeolojik-jeoteknik kosullari arastirilmisg,
0.000-0.60 km. ler arasindaki heyelan malzemesinin ortadan kaldirilmasi, 1.000-2.000 km. ler arasindaki tiinel
kotuna ¢ok yaklasan heyelanin etkilerinin azaltilmasi,ile Kopdagi 1 tiinelinin tiinel insaasma uygun oldugu, orta-
ya konmustur.

ABSTRACT: The Kopdagi 1 Tunnel Line- is located in the Kop mountain pass between Askale and Bayburt on
Trabzon-Erzurum highway. The basement deposits in t'he tunnel line are limestones, sandstones-, chert .and. days-
tones of G uni formation. Upper Jurasic-Lover Crateceous in age. Gollerderesi formation,, Miocene in age con-
sist of conglomerates, sandstones, and mudstones. The Kop ultramafics took place in the area, during lover
Crateceous-Miocene period. o

Kopdagi 1 tunnel, line is 3.060 kms. in lenght. Between 0.000-0.060 km. landslides materials, 0.060-
0.150 km., muclslones» 0.150-0.364 km. conglomerates, 0.380-1.480 kms. limestones, 1.510-3.060 kms. ultrama-
fic rocks can be seen in Hie tunnel line. Two fault zones are determined between 0.384-0.380 km., 1.480-1.510
kms. in this line.

As a result of the study,,, geological and geotechnical conditions of Kopdagi 1 tunnel line are presented. It
Is also been determined that the Kopdagi 1. tunnel line is suitable for tunnel constructions by deceasing of land-
slides affects near io fund elevation between 1.000-2.000 kms. and removing landslides materials between
0.000-0.060 koi.
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ANKARA METROSU VE ANKARAY-KIZILAY ORTAK ISTASYONU DIYAFRAM DUVAR
INSAATI

CONSTRUCTION' OF DIAPHRAGM WALL FOR THE ANKARA METRO AND ANKARAY
COMMON STATION

irfan ATILGAN Kasktas A.S., Kizilay, ANKARA

OZ: Cahsima alanimizda yapilan sondaj etiidlerinde zemin yiizeyinden itibaren 4-9 metrelere "kadar yapay
dolgu, 9-15 m, arasinda siltli kil ve bo 'birimler altinda sert: ANKARA KILI yer atmaktadir. Yeralt1 su seviyesi
zeminden 4 metre agagidadir.

Insaat metodu, trafik kesilmesinin enaza indirilmesi, ¢evre yapilara zarar vermemesi,, zeminin farkhilik
gostermesi, yeralt1 su seviyesinin yliksek olmasi nedeniyle hafriyatin yukaridan asagiya dogru, yapilmasina karar
Yerilmis ve bunun icinde diyafram duvar metodu ile yan ve orta duvarlarin yapilmasina baslanmistir. Diyafram
duvar imalatinda iksa gorevini bentonit camuru saglamaktadir,.

Kizilay ortak: istasyonunda yapilacak diyafram duvar miktart 36.000 m’ dir. Duvar kalinliktan 80-100
cm, derinlikleri 20-35 m. arasinda degismektedir. Diyafram duvar ¢caligmalarina Eylil 1991 de baslanilmis olup
Nisan, 1992 de bitirilecektir.

Diyafram duvar imalatinda kazici hidrolik sistem makinalar, servis vingleri, kullanilmaktadir. Bentonit ¢a-
muru tanklarda depolanmakta ve ozel eleklerden gegirilerek kazidan gelen bentonit camuru temizlenmektedir.
Bentonit camurunun saha ici dagitimi pompalar ve borularla saglamakladir.,

ABSTRACT: Soil boring loos has shown that the costruction site soil profiles are asfoiiows.

From surface 4 to 9 meters of mon mode fill, ‘between, 9 to 15 meters silly clay and. underneath this, loyer
is mode of ANKARA day. Underground water level, is 4 meters below the surface.

Top down construction method .has been chosen for the following reosons. *

-Stop the traffic follow as minimum as possibble.

-Cut down any chance of damaging surrounding buldings.

-Difficultly of excavation doe to high ground water level.

Side walls and center columns are constructed with diaphragm wall method and during excavation bento-
nite .slurry has been used as support to the excavated walls against any collapse of the soil.

Total area of the diaphragm wall to be constructed, for the station is about 36.000 m’ Thikness of the
walls are 80 and 100 cm depending on the locations,.. Depth, of the walls are ‘between 20 to 35 meters,, .also depen-
ding on the location.

Diaphragm wall contraction has started on, September 1991 and it will te completed on April 1992.

Excavation of these walls are made by hydrolic system excavaters and service cranes,., Bentonite slurry
has been hold at tanks and pumped to the holes needed,. Used slurry has been send to the separators for cleening
and storage to the tanks. These will be used again until it fails to meet the design requirements
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KOPDAGI 1 TUNEL GUZERGAHINDA (TRABZON-ERZURUM KARAYOLU) KAYA KUTLESI
SINIFLAMA UYGULAMALARI VE EN UYGUN iKSANIN BELIRLENMESI

DETERMINATION OF THE MOST SUITABLE SUPPORT AND ROCK MASS CLASSIFICATION
IN THE KOPDAGI 1 TUNNEL LINE (TRABZON-ERZURUM HIGHWAY)

Mahmut MUTLUTURK Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
ISPARTA

OZ: Bu cahisima Kopdagi 1 tiineli giizergahinda yapilan degisik kaya kiitlesi siniflamalarini ve bulunan sonugla-
rin birlestirilmesiyle en uygun iksanin belirlenmesini kapsar. Kopdagi 1 tiinel giizergahi, Trabzon-Erzunim kara-
yolunun Askale-Bayburt arasinda kalan Kop Gegidi Mevkiinde yer alir,.. Tlinel glizergahi, boyunca, camurtagi, ¢a-
kiltasi, kirectast ve ultrabazik kayalar ile iki fay zonu yeralmaktadir. Kaya. kiitlesi siniflamalarinda RSR, RMR
ve Q siniflama sistemleri tiinel glizergahina uygulanmisir. Bo siniflama sistemleri ile bulunan iksa dnlemleri
farkhiliklar sunmaktadir, Sonuglar degerlendirildiginde RSR sisteminin yetersiz kaldigi, Q' sisteminin ise kaya
kiitlesinin kaarmasik dogal, yapisini iyi tanimladigi, RSR ve RMR sistemlerinde tiinel agma. yonii géz oniine
alindig1 halde Q sisteminde bulunmadig .gorilmuistur.

Bu calismada RSR, RMR ve Q sistemlerine gore iksa. dnlemleri farkli bulunan Kopdagi 1 tiinel gilizerga-
hi, jeolojik,, jeoteknik kosullarda gdzoniinde bulundurularak degerlendirilmis, ve birlestirilerek tek tip :iksa belir-
lenmistir. Tiinel glizergahlarinda yapilan kaya. kiitlesi siniflamalarinda tek bir siniflama sistemine bagl kalinma-
masi gerekligi cesitli siniflama sistemlerinden faydalanip en uygun iksanin bulunmasi, gerektigi sonucuna
varilmistir.

ABSTRACT: The study includes determination of the most suitable support type by construction of obtained
results and various rock mass classifications carried out in the Kopdagi 1 tunnel line. Kopdagi 1 tunnel line is lo-
cated between Askale and Bayburt on the Trabzon-Erzurum highway. Ulteabaslc rock, mudstones, conglomera-
tes, limestones and. two fault zones are observed along the tunnel line.

RSR, RMR and Q classification systems in the rock mass classification are applied to the tunnel line.
Sopport precautions obtained from, these classification systems have differances. If the results .are valuated it is
determined that RSR system is not enough and Q system describes the complex structure of rock mass well.

In this study according to, RSR, RMR and. Q' systems,, 'various support precautions were determined but:
one support type was recommended by taking these obtained, results and the geological-geotechnical conditions
into the account. Consequately it is essential that rock mass classification, canied out along the tunnel line be
done with various classification systems and the détermination of the most suitable support type 'be necessary by
making are of the various classification systems.
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KARAMAN-MERSIN YENI DEMIR YOLU HATTININ PROJESI ve FiZiBILITE ETUDU

THE PROJECT AND FEASIBILITY EXPLORATION OF THE KARAMAN MERSIN NEW RAIL
WAY LINE

AH UYAR TCDD Hareket Dairesi Bagkan Yardimcisi, ANKARA

Oz: Karaman -Memsin- demiryolu halti tasimacilik acisindan énemli bir potansiyele sahiptir. Karaman., tarim
driinleri,, hayvancilikla oldugu kadar sanayilesmede de onemli bir gelisme gosteren bir ilimizdir. Mersin, 6nemli
bk" ihrag¢ ,ithal ve transit liman kemi olmasi yaninda uluslararasi kombine tagimacilik ve demiryolu feribot hatti
tizerinde olup tlilkemizin en 6nemli serbest bolgesidir.,

Bu iki kemin demiryollar agisindan da konumlan ¢ok 6nemli olup Avrupa-tstanbul -Eskisehir-Afyon -
Konya- Adana iizerinden ORTADOGU iilkelerine en kestirme demiryolu iizerindedir,.. Fakat mevcut demiryolu-
nun geometrik standartlar1 cok distiktiir. Bu nedenle yiiksek tasimacilik potansiyeline sahip bu hattin, geometrik
stardarllarin1 yiikseltmek ve daha kisa bir yol insa ederek igletmecilik giderlerini asgariye indirmek »cagdas ve
modem isletmecilik yapabilmek amaci ile yeni bir .giizergah projesi hazirlanmustir.

Yeni demiryolu halli yiiksek geometrik stardartlara gore projelendirilmis olup, mevcut yeni yola gore 130
Kin. daha kisadir. Mevcut yol ile hastin teknik ozellikleri, soyledir.,

Mevcut Hat Yeni Hat
Dem try olu. uzunlugu 287 Kin 157 Km
Maksimum egim % 025 % 017
Minimum kurp yarigapi R= 250 R=1000in
Ranfor gerektiren yol uzunlugu. 157 km Yok,.
Toplam tiinel uzunlugu i5508 m 8500 m
Istasyon durak sayisi 32 8
Yoldaki kisalma - 130 km
Yoldaki kisalma % 453

Yeni demiryolu giizargahmin zemin durumu cok iyi nitelikte olup,, tiinel ve kopru insast bakimindan, bir
sorun cikarmaz.. Gilizergahin biiyiik kesiminde zemin kaya, nitelikli »kalker ve marnlardan olugmustur, Minimum
zemin emniyet gerilmesi q(em) = 2 Kg/cm?2 'nin iizerindedir,

Yeni hai dort alternatif halinde gegirilmis olup arazide bizzat etiid yapilarak eo uygun altamatif tercih
edilmistir..

Projenin hal yatirim maliyeti 1.706 Milyar' TL., olup ,1992 yihindan, baslayip 5 yil da. insaatinin tamamlan-
masi planlanmustir..

Bilgisayarda hesaplanan sonuglara gore:

-Net Bugiinkii Deger (NBD) =+15,79 Milyar TL,.
-Fayda /Maliyet Orani(FMO) = 101
-I¢ Karlilik Oran1 (IKO) . = 12,14 olarak hesaplanmustir.

Bu kriterler, yniirmict kurulus agisindan, mali fizibilite .sonuglart olup fizibil bulunmustur.

Ayrica:

Yolun 130 kin kisalmasi .doviz gere ki iron (yakii,yag ve malzeme ) isletmecilik giderlerinin azalmasi,
gectigi gli/ergah halkinin kalkinmasina olumlu katkida bulunacagi ve karayolu tagimacilik payini azaltip toplu
tasimaciliga o/endiiceegi Jikkaie alinarak Ekonomik Fizibilite Kriterlerine gorej¢ karlilik orani. % 15 olarak.
kabul edilmis olupJFIZIBIL BIR YATFRIM olarak degerlen diril mistir.
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ABSTRACT : Karaman -Mersin railway line has an important potential from the point of transportation .
Karaman is a city which shows important developments on industrialization» agriculture and cattle dealing.
Besides is importance as seaport city in export import and transit .Mersin is on the international combined trans-
portation and rail-ferry line . Mersin is the most important .free'trade zone of our country.

Also, the locations of two cities are very important. Their locations are on the shortest railway line from
Europe -Istanbul JEskisehir -Afyon -Konya -Adana to Middle East countries.'However geometrical standarts of
the exiting line is too low. For this .reason, a new rouie project was prepared for purpose of contemprary opera-
tion, to minimize operation expenses by constructing a short Hack and to increase geometrical standarts of this
line which has heavy traffic potential,

Besides it lias been projected according to high geometrical standards, a new railway line is 130 km., shor-
ter than the exiling line. Tecnical characteristic of new line and exiting line are as follows;

Existing Line New line
Railway Icngfn 287 km 157 km
Maximum gradient 025 % 01.7%
Minimum curve radius R=250 m R= 1000 m
Track lenght which requires
assisting locomotives 157 km None
Total tunel lenght 15,08 m 8500 m
Number of stations and. halts 32 8
Shortening of the track - 130 km,
Shortening of the track (%¢) 453 %

e” of new railway route is in good position and it does not produce any problem in constracting tun-
nels and bridges,T.he most pard of the ground of route is composed of calcerous and marl Mods of
rocks.Minimum ground safely tensile is above q(em)= 2 kg/cm.

Aine invesnieni cost of ihe project is 1.706 billion TL. and begining from. 1992 the completing time of
construction is planned to be 5 year.

According to results obtained from computer;

Net Preseni Value (NPU) = +15,79 Billion TL,
Cost/Benefit Rate (CBR) = 101
Internal Rate of Relurn(LRR) =12.14 %

These criteria are result of financial feasibility study and from the view of the investor company the pro-
ject was found feasible.

Further more Jaking into account 130 km shortening of track, decrease in. operation expenses which oe-
-cessiate foreign exchance (such as fuel oil,, and materials),contributing to the economic development of local
people and encouraging mass transportation by diminishing the demaned for highway transportation »the internal
rate of return was accepted as % 15 and this project was evaluated as a feasible invesment according to the eco-
nomic feasibility criteria,.
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TURKIYE OTOYOL PROJELERINDE JEOLOJIK ARASTIiRMA VE BIiLGI ILETISIMIMDE
KARSILASILAN SORUNLAR

INCONVENIENCES IN GEOLOGICAL INVESTIGATION AND INFORMATION SPREADING IN
MOTORWAY PROJECTS OF ,JURKEY

Ilyas YILM AZER Spektra Jeotek Anonim § if keti, ANKARA

Ali BASTEKIN Dar Miihendislik Miisavirlik Anonim Sirketi, ANKARA
Erdal AYTEKIN Dar Miihendislik Musavirlik Anonim Sirketi, ANKARA
Feridun ERHAN Dar Miihendislik Miisavirlik Anonim Sirketi; ANKARA
Levent AYDOGAN - Dar Miihendislik Miisavirlik Anonim Sirketi, ANKARA
Serdar' AKER Dar Miihendislik Miisavirlik Anonim Sirketi, ANKARA
Tevfik HOS Dar Miihendislik Miisavirlik Anonim Sirketi .ANKARA

OZ: Otoyol, projeleri harcamalar ydniinde Tiirkiye'de yapilan miihendislik projelerinin en basinda yeralmakta-
dir. Km" si 100 milyar TL., yi gectigi yerlere giincel dérnekler gosterilebilir. Bu kadar biiyiik harcamalarin yapil-
dig1 bir iste,, harcamalari en azda tutmanin ve ilgili meslek dallarinin bilgi ve deneyimlerine katkida, bulunmasi-
nin gerekliligine inanilmaktadir*.

Bir otoyol geckisinin dogru belirlenmesi, yiizlerce milyar TL. nin. anlamsizca harcanmasini engelleyebil -
mektedir. Cogu yerde geri doniisii olmayan parasal, cevresel, ve toplumsal sorunlar yanlig ve tarafli yol geckisi
belirlenmesinden kayn.aklan.niak.tad.u-., Yol geckisi calismasi bir otoyol projesinin en uzun donemidir ve olmali-
dir. Jeolojinin yanisira, cok. sayida meslek dallarinin ve ilgili sosyal topluluklarin katilimiyla s6z koei.su proje-
ler saglikli bir sekilde gergeklestirilmelidir. Ancak Tiirkiye Otoyol Projelerinde, bu tiir bilimsel kurullara uyul-
madigi, icin ¢ok sayida sorun ¢ikmistir ve ¢cikmaya devam etmekledir.

Otoyol bilesenlerinin tipi (menfez, listgegit/altgecit, koprii,, tiinel, dolgu/yarma ve benzeri) vedurayhlik-
lar1 konusunda 6n bilgi, ayrintili yiizey jeolojisi ve topogralk harita ¢aligmalariyla elde edilebilir. Boylece de-
gisik seceneklerin maliyet agisindan karsilastirilmasina olanak saglanabilmektedir.

Her zaman her yerde oldugu, gibi otoyol ¢alismalarinda da elde edilen bilgi ve deneyimlerin genis kitle-
lere ulastirlmasinda,, en onemli ara¢ yayindir. Halkin bliyiik ozverileriyle gerceklestirilmeye caligilan otoyol
projelerinden kazanilacak, bilgi ve deneyimler ilgili meslek dallari .arasinda yayinlar ve bilimsel toplantilar araci-
Iig1 ile hizla yayilmalidir. Yazili ve sozlu iletisimde okuyucunun ve izleyicinin kolayca, anlayabilecegi oztiirkce
sozciiklerin kullanilmasinin 6nemi yadsinamaz. Bilim dili halk dilinden soyutlanmamalidir. Niifusun %
95'in.den fazlasinin Tiirkge bildigi bir iilkede Arapga, Farsca ve Bati dillerinden (ingilizce,, Fransizcas Almanca
vb.) tiiretilen sézciiklerin kanistirilarak kullanilmasi biiinnsel iletisimde énemli bir engel olusturmaktadir. Orne-
gin birjeolojik birimin yiizeylenen kismu igin yiiziek yerine aflorman, mostra, autkrop vb. yabanci kokenli s6z-
ciiklerden herhangi birisinin kullanilmasi veya Karayollar1 Teknik, sozliigiinde tanimlandigi "maden alt tabaka
damarlarinin toprak, yiiziinde goriiniisii, alt tabakalarm firlamasi, ¢ikint" gibi agiklamalar konunun anlagiimasini
zorlagtirmaktadir. Aym1 anlamda degisik kurallarla tiretilen ve degisik koklerden gelen sozciiklerin ve sozciik
takimlarinin kullanilmasi dilin zenginligini arttirmadig gibi bilimsel, anlamdaki iletisimde de onemli sorunlara
neden olmaktadir.

Bilimsel, gelisme hizi, degisik meslek dallarindan uygulamaci ve kuramcilarin birlikte ¢aligmalanna
onemli, 6l¢iide baghdir. Zaman kaybetmeden ilgili bilimlerin esglidiimlii ve Orglitlii ¢alismalarinin baglatilmasi
gerekmektedir.

ABSTRACT: Motorway project of Turkey coslwise is the biggest one among the other engineering projects
Construction cost of certain stretches may exceed. 20 million US $., Engineers, scientists,, technicians, and trai-
ners should be allowed to .increase their' knowledge and experience in stich an expensive engineering project and
they all should be involved to reduce the expense and to delete adverse effects of it.

A proper route location may save many ten millions of US $.. Improper route location» performed mainly
by one or two disciplines may cause unsolvable cos “environmental, political, and social problems at many loca-
lities of a project.Route location is one of the longest phase of a motorway project, Il is a multi-disciplinary job.
Each of twenty five effects (more orless) should be analyzed for each alternative on. the basis of a weighted
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scale involving subjective judgements done by well experienced specialists. All motorway projects in Turkey,
are fast, tract jobs. Scientific rules could not. be implemented efficiently because of the time coostaiots .and un-
confirmed policy, Consequent problems .relelad to cost-benefit, social, environmental, and political subjects have
been faced before and still being encountered in the Motorway Projects of Turkey,

Detailed surface geological, .studies, carried out particularly during the search phase of a route location,
can provide appreciable data for the selection phase of route location. Preliminary analysis of motorway ele-
ments (culvert; overpass/underpass, bridge, tunnel, embankment/cut, etc.) can be done mainly on the basis of ge-
ological and topographical data in the route selection phase..

The effective information spreading method obviously is interdisciplinary communication by means of
publication, congress,, symposium, panel and so forth but without any obligation. About 95 % of the population.
in Torkey can speak Turkish but not Arabic, Person or Western, languages such .as English,
French,German,Italian, and others. Modern Turkish words and phrases which can easily be realized .and accep-
ted by most of the Turkish people are better to be produced and used in communication frequently. Usage of
Arabic. Presian, and Western words and phrases for the same, meaning make it difficult to follow even a scienti-
fic communication between scientists.. Almost each foreign language has special rules and roots to produce a
word and/or- a phrase.. It is very difficult to find a turkish person who can. know all of above mentioned foreign
languages,. Therefore, communication in Turkish, whatever the subject, should deliberately be free of foreign
words and phrases. In order' to achieve this objective, it is believed that a systematic study should be performed
by interdisciplinary co-ordinating teams including both theorists and practitioners..





