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MUHENDISLIK JEOLOJISI OTURUMU - [ -

ANKRAJ TEKNOLOQJISI VE UYGULAMALARI

ANCHORING TECHNOLOGY AND APPLICATIONS

Sakir SELCUK ~ TEKSAN TEMEL A.S. Cinnah Caddesi 27/9 Cankaya/ANKARA
Selami EREN TEKSAN TEMEL A.S. Cinnah Caddesi 27/9 Cankaya/ ANKARA
Hikmet TUMBER ~ TEKSAN TEMEL A.S. Cinnah Caddesi 27/9 Cankaya/ ANKARA

OZ: Ongerdirmeli zemin ankrajlan jeoteknik miihendisliginde 6zel bir uygulama dalidir. Bu y6ntem, ingaat sii-
resini ve maliyetini azaltmasi, giivenilir bir ekonomi saglamasi agisindan tilkemizde de son yillarda yaygin ola-
rak uygulanmaya baglamugtir.

Zemin ve kaya igindeki kazilarin durayliliklarinin perde veya kazikli duvarlarla gecici veya kalici olarak
saglanmasi yamaglarin giivenli§inin artirilmas, tiinellerin stabilitelerinin saglanmasi, yiiksek gerilim direk ve
kulelerinin devrilmeye karg: direncinin artirilmasi, yapisal oturmalari en aza indirmek amaciyla nyiikleme ya-
pilmas: ve kazik veya plaka yiikleme testlerinin yapilmas: gibi gok cesitli zemin miihendisligi problemlerinde
ankraj uygulamalar kaginilmaz olmugtur.

Bu bildiride, ankraj teknolojisi tanitilmakta, uygulama alanlarindan 6rnekler verilmekte, ankraj uygulamalari
i¢in gerekli zemin etiidleri anlatilmakta, ankraj tagima yiiklerinin tayini, projelendirilen ankraj sistemlerinin du-
rayhliklarinin bilgisayar destekli yontemlerle incelenmesi, arazide yapilan ankraj sistem testleri, uygunluk test-
leri ve tasiyabilirlik testleri anlatilmakta ve 6rnekler verilmektedir.

ABSTRACT: Prestressed ground anchoring is a special application branch in geotechnical engineering. This
method has been extensively utilized in our country in recent years due to it's capacity to reduce construction ti-
me and cost and to assure economic safety.

Application of anchorages in unavoidable to various soil engineering problems such as maintaining the stabi-
lity of the excavation in the soil and rock by means of courtain and pile walls permenantly or temporarily, incre-
asing stability at the slopes, providing the stability of the tunnels, increasing the resistance of the high voltage
poles and towers against overturning, making preloading, pile or plate loading tests in order to minimize the
structural settlements.

The aim of this paper is:

- Presentation of anchoring technology

- Providing examples concerning the fields of application

- Explaining essential soil investigations for anchoring applicatios

- Studying the stability of the anchoring systems via computer based methods

-Explaining and sampling the anchoring system tests, appropriateness and supportibility tests.



47. TURKIYE JEOLOJi KURULTAYI 1994 BILDIRI OZLERI

CUBUK-KARSIYAKA BARAJ YERI GULEDAR FORMASYONUN-
DAKI KAYA KUTLELERININ (KIRECTASI, KUMTASI, DIABAZ)
MUHENDISLIK JEOLOJISI OZELLIKLERI

ENGINEERING-GEOLOGICAL PROPERTIES OF THE ROCK MASSES IN GULEDAR
FORMATION (LIMESTONE, SANDSTONE, DIABASE) AT CUBUK-KARSIYAKA

DAM SITE

Aydin OZSAN  Ankara Universitesi, Fen Fakiiltesi Jeoloji Mithendisligi Boliimii,
06100 Tandogan - ANKARA

OZ: Kargiyaka baraj yerinde Giiledar, Sirkeli formasyonlan ile Kuvaterner oluguklar: bulunmaktadir. Giiledar
formasyonu, Volkanik ve sedimanter kayaglardan olugan bir hamur igerisinde cesitli boydaki kirectag: blokla-
rindan ibarettir.

Bu aragtirmada Giiledar formasyonunu olugturan kiregtagi, kumtag: ve diyabaz kaya kiitlelerinin miihendis-
lik jeolojisi dzellikleri (litolojik, fiziksel ve mekanik Ozellikler) belirlenmigtir. Arazi ¢aligmas: ve laboratuvar
testleri ile elde edilen verilerden kaya kiitleleri miihendislik amaglarina gore smiflandirilmagtur.

Kiregtagi; Orta - iyi kaliteli, az ayrigmig, sik - orta siklikta eklemli, diigiik gozenekli, gecirimsiz, sert, daya-
niml, orta direngli ve yiiksek modiil oranlidir.

Kumtagi; Orta kaliteli, az - orta derecede ayngmus, ¢ok sik ve sik eklemli, diisiik gozenekli, gecirimsiz,
sert, kirilgan, orta direngli ve orta modiil oranlidir.

Diyabaz; kotii kaliteli, yiiksek derecede ayrigmus, diigiik gozenekli, gegirimsiz, kirilgan, dagilgan, digiik di-
rengli ve yiiksek modiil oranhdir.

ABSTRACT: Giiledar, Sirkeli formations, and Quaternary deposits crop out at the Kargiyaka dam site. Giiledar
formation consists of volcanic and sedimantary rocks in a matrix with various size limestone blocks.

In this study, engineering - geological properties (lithological, physical and mechanical properties) of diaba-
se, sandstone and limestone rock masses in Giiledar formation have been determined. According to data obtained
by field and laboratory studies, rock masses have been classified for engineering purpose.

Limestone; It is fair to good quality, slightly weathered close to moderately close jointed, low in porosity,
watertightness, hard, competent, medium strength and high modulus ratio.

Sandstone; It is fair quality, slightly to moderately weathered, very close to close jointed, low in porosity,
watertightness, competent, medium strength and average modulus ratio.

Diabase; It is poor quality, highly weathered, incompetent, brittle, low in porosity, watertightness, low

strength and high modulus ratio.
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BUYUK CEKMECE - KUCUK CEKMECE ANA ISALE TUNELI GO-
CUGU VE UYGULANAN ONARIM ISLEMLERI

THE COLLAPSE OF BUYUKCEKMECE-KUCUKCEKMECE MAIN HEADRACE
TUNNEL AND APPLIED REPAIREMENT OPARATIONS

Erdal SEKERCIOGLU DSI Genel Miidiirliigii Jeoteknik Hizmetler ve Yeraltisular Dairesi Bagkanligt
ANKARA

OZ: Biiyiik Cekmece - Kiigiik Cekmece - Sefakdy - Bahgelievler ana iletim hattinin amaci rezervuar kapasitesi
162 milyon metre kiip olan Biiyiik Cekmece Barajinda depolanacak suyun yilda 100 milyon metre kiipliik kis-
min: istanbul'a iletmektir. Iletim hattiun uzunlugu 29177 m olup 2371 m.si tinel i¢inden gegecektir.

Tiinel agimina 1985 yilinda baglanmig olup halen ¢ikis agzindan 2027 m.lik kismin agimi tamamlanmig-
tir. Tiinel acim1 ve desteklenmesinde klasik agik yiizeyli kalkan ve precast beton segmentler kullanilmaktadur.

Tiinel giizergahinda yeralan jeolojik birimler tiinelin iginden gectigi Miyosen yagh, yer yer kum ve silt mer-
cekleri igeren gri yesil renkli kiltagt ile Pliyosen yagh marnl, kum, ¢akil mercekli ince kum ve siltli kilden
olugmaktadir.

Tiinel iginde 1703 metrede kaz1 calismalart devam ederken aynadan fazla miktarda su ve malzeme gelmeye
baslamg bir miiddet sonra yaklagik 500 mefre kiipliik malzeme akarak tiinelin igini doldurmugtur. Gogiigiin
onarimi i¢in dncelikle yiizeyden agilan sondajlarla gociik tizerinde olugan boglugun hacmi ve konumu belirlen-
migtir. Daha sonra normal gimento enjeksiyonu yapilarak boglugun doldurulmasina ve gevresindeki gevsemis
zeminin konsolidasyonuna calisiimigtir.

Bu iglemler tamamlandiktan sonra tiinel i¢inden gociik pasasi temizlenmis ve aynaya kadar ulagmugtir. An-
cak aynada yeniden hareket baglamas: iizerine kaz1 aynast bariyer ile kapatilarak gogiik malzemesi igine kimya-
sal enjeksiyon yapilmigtir.

Kimyasal enjeksiyon swrasinda oncelikle su ile temasta biiyiik hacim artig1 gosteren ve bogluk doldurucu
ozellige sahip olan ¢ift kompenanth poliiiretanli malzeme kullanilmugtir. Daha sonra ise zemini baglama 6zelli-
gine sahip olan politiretan malzeme enjekte edilerek zemin ve gogiik pasasi konsolide edilmistir.

Yurtdigindan ithal edilen kimyasal madde ve ozel ekipman kullanilarak yapilan bu iglemlerden sonra bari-
yer kaldmimig ve gociik malzemesi icinden kaz1 yapilarak ilerlemeye devam edilmigtir.

ABSTRACT: The purpose of the Biiyiikgekmece - Kiigiikgekmece - Sefakdy - Bahgelievler main headrace
System is to transfer 100 x 10° m®/year water amount to Istanbul city from the Biiyiikgekmece Dam which has a
storing volume 162 x 10°m’.

The total lenght of the network is 29171 m and 2371 m of this lenght will pass through the tunnel.

Excavation works of the tunnel has started in 1985 and 2027 m part of the tunnel excavation from the outlet
has already finished.

Conventional open surface shield and precast concret segments have been used. The geological units are
composed of Miosen age claystone which includes sandy and silty lenses and Pliosen age marl, sand-gravel len-
ses, fine sand and silty clay along the tunnel route.

During the excavation works at 1703 m it started excessive water and materials income from the tunnel face.
Pursuing this, approximately 500 m3 material filled in the tunnel.

As a first step for repairement, the volume and the location of the collapsed section was determined by the
help of surface exploratory drill holes. This was followed by cement injections and consolidation works in order
to fill of the cave and to consolidate the unconsolidate matterials at the surrounding of the cave. Then the clea-
ning process of the filled materials was finished and the tunnell face was reached.

Because of the recent movements which were observed at the tunnel face, a barrier was constructed in front
of the tunnel face and chemical injections were performed in the collapsed material.

During the chemical injection process, at first polyuretane material with double compenant was used. This
material shows excessive volume enlargement when it contacts with water and can be matched to fill the caviti-
es. This operation was followed by polyuretane injection into the tunnel rock mass and collapsed material in or-
der to provide consolidation. Polyuretane material has a specification of tightening the ground material elements.

After all these treatement process, in which special equipments and chemical substances (imported abroad)
were used, barrier was removed and excavation of the tunnel was carried on.
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ISTANBUL KUCUKCEKMECE - FIRUZKOY-ATAKOY
KANALIZASYON TUNELLERI GUZERGAHLARININ

JEOTEKNIK ETUDU

GEOTECHNICAL STUDY OF ISTANBUL KUCUKCEKMECE-FIRUZKOY-ATAKOY
SEWERAGE TUNNEL ROUTES

Selahattin KOCAK MTA Fizibilite Etiidleri Dairesi, ANKARA
Zafer YUCEL MTA Fizibilite Etiidleri Dairesi, ANKARA
Tezer YALHI ISK1 Genel Miidiirliigii, ISTANBUL

Oktay ALTAY MTA Fizibilite Etiidleri Dairesi, ANKARA
Serdar KOC MTA Fizibilite Etiidleri Dairesi, ANKARA
Bengii BILUYUL MTA Fizibilite Etiidleri Dairesi, ANKARA
Emel COPUROGLU MTA Fizibilite Etiidleri Dairesi, ANKARA
Nuray CICEK MTA Fizibilite Etiidleri Dairesi, ANKARA
Irfan OZCAN MTA Trakya Bolge Miidiirliigii, ANKARA
Latif GOK MTA Trakya Bolge Miidiirliigii, ANKARA

OZ : MTA Genel Miidiirliigii tarafindan gerceklestirilen bu galigma ISKI Genel Miidiirliigiince "Kiigiikgekme-
ce Kanalizasyon Sistemi" olarak adlandirilan Projenin, Kiigiikgekmece Atiksu ve Desarj, Atakdy, FiruzkOy Tii-
nelleri ile Kiigiikgekmece Pompa Istasyon yerinin jeoteknik etiidiinii kapsar.

Akarkotlar1 1/2000 egimle projelendirilen ve dairesel kesitli olan tiinellerin ¢aplart 2800-4800 mm arasinda
degismektedir. Tiinellerin takribi uzunluklari, Kiigiikgekmece Atiksu ve Degarj toplam 18.500 m., Atakdy 2950
m., Firuzkoy 3245 m'dir.

Caligmalar giizergahlarin tiinel eksenlerinden itibaren en az 500 m sagl sollu agihimiyla 1/5000 6lgekli mii-
hendislik jeolojisi haritas1, baglangigtan itibaren karotlu, degisen derinlik ve araliklarla sondaj ¢aligmasi, hidro-
jeolojik gozlemler kuyu testleri ve kaya zemin mekanigi deneylerinin yapimi seklinde yiiriitiilmiigtiir. Bu ¢alig-
malar sonucunda yiizey ve yeralt jeolojisiyle, tiinel seviyelerinde gegilecek birimlerin jeoteknik tanimlan,
jeomekanik ve petrografik ¢zellikleri belirlenmigtir.

Yer yer yiizeysel kaymalarin gozlendigi ancak tektonizmadan fazla etkilenmemis olan giizergahlarda gecile-
cek birimler; aliivyal malzeme, kil-kiregtagt ardalanmasi, kati-yiiksek plastisiteli kil, kum-silt mercekleri ve
kumtaglar1, resifal kiregtaglar: ile karbonatl: silttaglarndan olugmaktadir. Tamami yeralt1 su tablasmin altinda
agilacak olan tiinellerin iginden gegecegi sozkonusu birimler; zemin ve zayif kaya olarak degerlendirilmig; bu
birimlerden aliivyonlar akan zemin (flowing), killer ayrilip dkiilen (ravelling), kum-silt mercekleri hareketli
(running), kayagiar ise sikigabilen (sgueezing) sinifinda yer almaktadir. Genel olarak killerde sisme beklenir-
ken tiinellere agir1 su gelimi aliivyon ve kum-silt merceklerinden olacaktir.

ABSTRACT: This study which was carried out by the General Directorate of Mineral Research and Explorati-
on (MTA), includes the geotechnical investigation of Kiigiikgekmece Atakoy, Firuzk6y Sewerage tunnel and Kii-
ciikkgekmece discharge tunnel, which are named as "Kiiciikgekmece Sewerage Tunnel System” by the General
Directorate of ISKI.

Approximate length of the tunnels are as follow: Kiiciikgekmece Sewerage Tunnel and Discharge Inlet and
Outlet section totally 18.500 m, Atak6y Tunnel 2950 m, Firuzk8y Tunnel 3245 m.

The investigations were conducted by geological mapping with a scale of 1/5000 at both side of the proposed
tunnel routes within 500 m width, by carrying out boring, hydrogeological observations, and by performing rock
and soil mechanics laboratory tests.

At the end of these studies, surface and subsurface geology of the tunnel routes, the geotechnical description
of geological units which will be encovntered at the tunnel levels and their geomechanical and petrographical
properties were determined.

The study area had not been highly influenced by the tectonical activities, however place to place superficial
movements have been observed. The units of tunnel route are alluvial materials, clay-limestone alternation, stiff-
high plastic clay, sand-silt lenses and sandstone, reefal limestone and carbonate-rich siltstone. All the tunnels,
which will generally be excavected in the units of soils and weak rocks, will locate below the ground water table.
The units have been classified as flowing, ravelling, runnig, and squeezing respectivly, alluvium, clay, lenses of
sand-silt, and rock. In general swelling is expected in clays, excessive water inflow into the tunnel from the len-

ses of sand-silt and alluvium.
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PLANLAMA CALISMALARINDA ARAZI KULLANIM POTANSIYEL
HARITALARININ ONEMI

THE SIGNIFICANCE OF THE LAND-USE POTENTIAL MAPS IN PLANNING POINT
OF VIEW

H. Tahsin AKTIMUR MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi - ANKARA

0Z: Ulkemizde, 1960 yihindan beri Master (Bolge) Planlari, bunlara bagh olarak Cevre Diizeni Planlan ile
Nazim ve 11 Imar Planlar’nm yapilmasi hedeflenmektedir. Ancak bugiine kadar sadece Antalya yoresinde kisitli
bir alanda ve GAP kapsaminda bolgesel plan yapilabilmigtir. Cevre Diizeni Planlari ise bagimsiz olarak, daha
dar alanlarda yapilmistir ve bu ¢alismalar halen Bayindirhk Bakanhgi'nca siirdiiriilmektedir. Nazim ve II Imar
Planlari da aym sekilde bagimsiz olarak yapilmakta ve daha uygulamaya girmeden degigtirilmektedir.

Planlama caligmalart bir diizen iginde, birbirine bagl olarak yiiriitilemediginden, Cukurova, Bursa ovast,
Sakarya ovasi gibi tarim arazilerinin yerlesim yerlerine ve sanayi kuruluglarina doniigmesi gibi giderilmesi
imkansiz yanlig segimler giindeme gelmektedir.

Yapilan planlarin kalict ve uygulanabilir olmasinin en gnemli sart: saglam verilere dayanmasidir. Bunun
icin oncelikle sozkonusu bolgenin "Arazi Kullanim Potansiyel Haritalann"nin hazirlanmasi gerekir. Bu
haritalarda, mevcut kullanimin yanisira, kentlerin geligecegi yonler, kurulabilecek uydu kentlerin yerleri, sanayi
kuruluglarina ayrilmas: gereken alanlar, tarim ve orman sahasi olarak korunmast gereken alanlar, turizm ve
dinlence alanlari, milli parklar, kati atik atimma uygun alanlar alternatifli olarak, ayrica olumsuz zemin
kosullanndan dolay1 agaglandinimas: gereken alanlar, vb. belirtilir, Bu haritalar, planlama ¢aligmalarinin en
temel ve en onemli verilerini saglamalart agisindan kagimilmazdir. Bu veriler, bolgenin jeolojik ve jeomorfolojik
ve hidrojeooljik yapisins, mithendislik jeolojisine iligkin ozelliklerini, depremsellik yoniinden konumunu ortaya
koyan veriler olarak siralanabilir..

Bu amagla, 1993 yilinda hazirlanan bir proje kapsaminda Canakkale, Balikesir, Sinop, Giresun, Isparta illeri
ile Nizip (Gaziantep) ilgesinin arazi kullanim potansiyel haritalar: iiretilmig; yukarida belirtilen hedefleri
gerceklestirmek amacina yonelik veriler elde edilmis ve raporlar1 hazirlanmigtir,

ABSTRACT: In Turkey, it has been aimed to prepare Master Plans, Environmental Design Plans and Urban
Building Plans since early 60's, however, only in a limited region around Antalya and in context of GAP (SE
Anatolian Project) some regional plannings have been realized. Environmental Design Plans have independently
been prepared for more limited areas by Ministry of Housing. Urban Building Plans have also independently
been prepared but revised or totally changed before application.

Since the plannings have been prepared by different institutions without communication, agricultural areas
such as in Cukurova, Bursa and Sakarya plains have been reserved for settlement or for industrial sites. These
are unrecoverably wrong site selections due to lack of scientific base.

It is known that the unique condition for a plan to be applicable in long term is to be based on concrete data.
To provide that, first of all, the land-use potential maps of the area must be prepared. These maps give
information on how the land can be used realistically by pointing out suitable sites for urban areas, suburban
areas, industrial comlexes, forest areas, etc. These maps have been prepared by obtaining and using geologic,
geomorphologic, hydrogeologic and engineering geologic data and therefore provides the very basic and useful
data.
In 1993, a project was carried out to prepare the land-use potential maps of Canakkale, Balikesir, Sinop,
Giresun, Isparta and Nizip (Gaziantep). After detaled field studies, laboratory tests and office work the maps and

the relevant reports have been prepared.
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YERALTISUYU SONDAJ KUYULARINDA TECHIZ VE
TECRITIN ONEMI

THE IMPORTANCE OF UNDERGROUND WATER WELLS DESIGNE AND
THEIR ISOLATION

A. Ugur SURAL DSI Jeotek. Hiz. ve YAS Da. Bsk'higi, ANKARA
Mehmet AKGUN DSI Jeotek. Hiz. ve YAS Da. Bgk'ligi, ANKARA

OZ: Niifus artig1, yerlesim alanlarinin biiyiimesi, sanayinin gelismesi ve tarimsal ila¢ kullamminin giderek art-
mastyla sondaj kuyulart agilacak yerlerde yeraltisuyu kirliligide bunlara paralel olarak biiyiimeye baglamigtir,
Ayrica, sahasal diisiimler, kuyu girisimleri ve tuzluluk problemleride artmaktadir. Bu nedenlerle yeraltisuyu el-
de edilmesi ve kullanimlar1 son derece 6nem kazanmakta ve titizlik gosterilmesi gerekmektedir. Aksi durumda,
dogada yenilenebilir bir kaynak olmas: nedeniyle tiikkenmez bir servet gibi goriinen yeraltisularinin bu 6zelligi-
nin yitip gitmesi gercegi ile kargilagilmig olunacaktir.

Bu bildiride, sondaj kuyularinin ingasinda techiz ve tecritin ne kadar dnemli oldugu ve 6zen gosterilmemesi
durumunda yeraltisuyu verimi ve kalitesi yoniinden ne gibi olumsuzluklarla karsilagilacag: drneklerle agiklan-

maya caligilacaktir.

ABSTRACT: Groundwater pollution had begun to get increase depend on growing population and settlement
areas, developing industry, effectively using chemical substances in agriculture. Also, land subsidences, well-
interferences and sea water intrusion problems have been getting increase. For these reasons, obtaining and using
groundwater have a great importance. If it is not paid enough atention, groundwater which is known as a rene-
wable and inexhaustible source in the natiure can lose this special feature.

In this paper, it will be tried to explain with some examples that casing and isolation in drilling wells are very
important with respect to groundwater quality and yield.
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DIYABAZIN AYRISMA DERECESININ BELIRLENMESINDE YENI
BIR YAKLASIM

A NEW APPROACH FOR THE DETERMINATION OF THE ALTERATION DEGREE
OF DIABASE

Recep KILIC Ankara Universitesi, Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Baraj ve temel miihendisliginde, magmatik kayaglarin ayrigma durumlari, stabilite, kazi yontemi, yiik tasi-
ma ve miihendislik organizasyonlan acisindan 6nem tagimaktadir. Bu nedenle ayrigmanin giivenilir, denetlene-
bilir ve kolay uygulanabilir yontemlerle, kayaclarin fizikomekanik 6zellikler, indeks degigimlerine gore tanim-
lanmas: ve sayisal degerlerle ifade edilebilmesi gereklidir.

Buna 6rnek olmak iizere Ankara Melanji i¢indeki Cankir1 diyabazlar, bir baraj eksen yeri aragtirmasi sira-
sinda, boyuna dalga hiz1 ve tek eksenli basing direnci degisimine dayali olarak tammlanmig "birlegik ayrigma
indeksi"ne gore incelenmigtir.

Elde edilen sonuglardan regresyon analizi ile matematiksel bagintilar geligtirilmigtir. Boylece, kayacin bili-
nen Ozelliklerinden hareketle bilinmeyen diger fizikomekanik Ozelliklerine ve ayrigma durumlarina yaklagimda
bulunulmas: saglanmigtir. Cankiri diyabazinda birlesik ayrisma degeri (Kvc) ile kuru haldeki P dalga hizi
(Vd) arasinda;

Kve=0.924 - 0.0002 Vd.

ve P dalgas1 hiz1 ile gozeneklilik (n) arasinda;

Vd =4805.21-322.648 n

gibi iligkiler elde edilmigtir. Kolayca belirlenebilen gozeneklilik yardim: ile P dalgas: hizi ve ayrigma dere-

cesi hesaplanabilmektedir.

ABSTRACT: The alteration state of magmatic rocks bears significance in the organization of stability, excava-
tion methods, bearing capacity and engineeering applications, in the civil engineering works for dam constructi-
ons and basement rock analysis. For this reason, alteration needs to be defined by reliable, controllable and ea-
sily applicable methodsy, and expressed in numeric values.

As an example to the description above, Cankir1 diabases have been Investigated during the study for deter-
mining a dam axis location. P-wave velocity and unlaxial strength alteration parameters are multiplied together
to give the "unified alteration index" concept.

Mathematical equations were outlined by regression analysis of the results. Thus, an approach could be achi-
eved to various physicomechanical propertles and alteration states of the rock, starting from the known properti-
es. A relationship such as;

Kvc =0.924 - 0.0002 Vd

Was finally established between the unified alteration index (Kvc) and P wave velacity (Vd), and P wave
velocity and porosity (n) such as;

Vd =4805.21-322.648 n

P Wave velosity and alteration degree can be calculated by using the above equations with easily obtainable

porosity values.
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MELANJ VE BENZERI BLOKLU KAYACLARIN MUHENDISLIK
JEOLOJISI UZERINE

ABOUT THE ENGINEERING GEOLOGY OF MELANGE AND- SIMILAR BLOCK IN
MATRIX ROCKS

Ilyas YILMAZER SIAL L'TD., ANKARA

0OZ: Blok-blok ve blok-tane iligkili kayaglarin miihendislik jeolojisinin aragtirilmasi tane-tane veya kristal-
kristal iligkili kayaglarikinden 6nemli farkliliklar gostermektedir. Tektonik ve tektonotortul melanjlarin yanisi-
ra, moloz kayaglar, volkanik ¢amur akinti kayaglari, bloklu yogunluk akinti kayaglar ve diger blok-tane iligkili
kayaglarin kendilerine 6zgii olusum mekanizmalar1 ve litolojik bilesenleri vardir. Olugum mekanizmalari ve li-
tolojik bilegenlerindeki degigiklik miihendislik ézelliklerine dorudan yansimaktadir.

Yiizey jeolojisi aragtirmalariyla elde edilen bilgilerin yeralt1 jeolojisinin dolayistyla mithendislik jeolojisi
ozelliklerinin belirlenmesinde kullanabilmek igin; :

- birimin olugum veya yerlesim sekli,

- gevresindeki jeolojik birimlerle iligkisi,

- blok boyutlarmin degisik aralig1 ve oranlari,

- bloklarn litolojileri ve alansal dagilumlari,

- katmanl: bloklarin konumlan ve yapisal elemanlari,

- bloklardaki korunmus ilksel jeolojik ¢zelliklerin birimin olusumu sonrasmnda kazanilanlarla kargilagtiril-
mast,

- blok ve baglayic1 malzemenin kiitlesel oranlar1 ve karsilagtrilmali mithendislik 6zellikleri

- Jeomorfolojik ve hidrojeolojik 6zellikler ve alansal dagilimlari ve

- yukarida siralananlarin ayrmtili ¢aligip ortaya ¢ikariimasindan sonra elde edilen bilgilerin ii¢ boyutlu jeo-
teknik modellerin iizerine yerlestirilmesi gerekmektedir.

Daha sonra jeofizik ve sondajli mithendislik jeolojisi aragtirma programi hazirlanip uygulamaya konarak ka-
rakteristik jeoteknik degistirgeler belirlenir. Elde edilen yeni miihendislik jeolojisi verileride daha dnce hazirla-
nan jeoteknik modeller iizerine yerlestirilir ve kinematik-sayisal incelemelere baglanir. Bu incelemeler, mithen-
dislik yapismin yerlegtirilmesi ve uygun jeoteknik tasarimlarin iretilmesi agamasinda siirekli giindemde
tutulur.

Yukarida 6nerilen yaklagimin izlendigi ve izlenemedigi durumlarda karsilagilan jeoteknik sorunlarin boyut-
larina, iilke capinda giincelligini koruyan projelerden ¢rnekler sunuldugunda, konunun dnemi daha iyi anlagila-
bilmektedir. Ayrica zaman-maliyet-gevre-jeoteknik tasarim arasindaki organik bag daha somut olarak goriilebil-

mektedir,

ABSTRACT: Techincal approaches and methods to investigate engineering geological properties of a melange
and similar block-in-matrix rocks (“bimrocks"), are different that than of the rocks bearing grain to grain or
crystal to crystal relationships. Besides the tectonic and tectonosedimentary melanges, other bimrocks such as
breccias, lahars, fluxoturbidites, and tillites have peculiar mode of formation and specific lithological compo-
nents which directly affect engineering characteristics of the unit.

Surface geological data could be used to recognize subsurface geological conditions and engineering geologi-
cal characteristics if they include;

- mode of formation,

- relations with surrounding units,

- block size intervals and their abundance,

- lithology of blocks and their areal distributions,

- Attitude and structural elements of stratified blocks,

- comparisons of well preserved original structures in blocks and the structure of the unit gained after its for-
mation,

- ratio of block and binding material mass and their engineering properties,

- geomorphological and hydrogeological features, and

- preparation of geotechnical models based upon the above data. Thereafter, geophysical and driling investi-
gation works could be commenced to find out characteristic geotechnical parameters. The previous geotechnical
models would be revised according to the engineering geological data gathered from subsurface investigations.
Then kinematic and numerical analyses could be used to locate the concerned engineering structures properly
and appropriate geotechnical desings would be produced. Case studies, from recent large scale engineering pro-
jects in which the above procedure is whether followed or not, are found to be helpful to realize the significance
of the recommended procedure. Furthermore, the organic tie between time, economy, environmental impact, and
geotechnical desing could be well understood by studying these case studies.
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PALEONTOLOJIi OTURUMU

YENI PALEONTOLOJIK BULGULAR-GOLKOY (ORDU) UST
MAASTRIHTIYEN'INDE YENI BIR CINS -(FORAMINIFER) VE TURU:
SIRELINA ORDUENSIS- MALATYA UST MAASTRIHTIYEN'INDE
YENI BiR TUR (FORAMINIFER): SIVASELLA GOEKCENI

NEW PALEONTOLOGICAL FINDINGS-SIRELINA ORDUENSIS (FORAMINIFERA) A
NEW GENUS AND SPECIES FROM THE UPPER MAASTRICHTIAN OF GOLKOY
(ORDU-NORTH ANATOLIA) SIVASELLA GOEKCENI (FORAMINIFERA) A NEW
SPECIES FROM THE UPPER MAASTRICHTIAN OF MALATYA (SOUTHEAST

ANATOLIA)

Engin MERIC Istanbul Universitesi, Miihendislik Fakiiltesi, ISTANBUL
Nurdan INAN Cumhuriyet Universitesi, Miihendislik Fakiiltesi, SIVAS

0Z: Golkoy (Ordu) Ust Maastrihtiyen'inde Sirelina orduensis yeni cins ve tiirii tanimlanmigtir. Yeni cinsin kav-
kus1 iri delikli mikrograniiler kalker yapida olup, sevron kanal sistemleri belirgindir. Erken evrede miliolin dii-
zende sarilan localar, genglik devresinde trokospiral, olgun donemde ise uniserial diizendedirler. Olgun dénemde
sirtda lateral orbitoidal localar gozlenir. Agiz aciklig: kalbur deliklidir. Yeni cins, ¢ok benzedigi cinslerden, sa-
rilim diizeni ve kavk: yapisi bakimindan kolayca ayirdedilir. Malatya'nin giineybatisinda, Malatya metamorfit-
lerinin iizerinde yer alan Inekpmarn kiregtaginin Maastrihtiyen yaslt seviyelerinde yeni bir Sivasella tiirii Siva-
sella goekceni tanimlanmigtir. Yeni tiir, Sivasella monolateralis’den daha kalin ve uzun olan kavk: gekli,
kavkinin bir tarafinda yer alan dolgu maddesinin ¢ok daha ince oluguyla ayirdedilir.

ABSTRACT: A new foraminifera genus and species were determined from the Maastrichtian of the GoIkGy
(Ordu-North Anatolia) region. It was named as Sirelina orduensis n. gen. n. sp. The test of the genus has a mic-
rogranuler calcerous form and chevron canal systems are visible. In the early stage, chambers coiled miliolin
structures however, they indicate trochospiral form in juvenile stage and uniserial coiled in the adult stage. In
adult stage, lateral orbitoidal chamber are developed at the back. Aperture is in cribrate shape. It may easily be
distinguished from the other similar genuses by its test form and coiled system.

A new species callid Sivasella, Sivasella Goekceni is described within the Maastrichtian levels of Inekpman
limestone which rests on the Malatya methamorphics located to the Southwest of Malatya (SE Anatolia). It is
clearly distinguished from Sivasella monolateralis by its thicker, longer test and much thinner filling material in

the upper part of test.
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PINARHISAR VE CEVRESI (K.TRAKYA)'nn MOLLUSK FAUNASI
ILE TERSIYER STRATIGRAFISI

TERTIARY STRATIGRAPHY OF PINARHISAR (N.THRACE) AND IT'S SURROUN-
DING WITH MOLLUSC FAUNA

Yesim ISLAMOGLU MTA Jeoloji Etiidleri Dairesi, ANKARA
Giiler TANER A.U.Fen Fak.Jeoloji Miih.Boliimii, ANKARA

OZ: Onceki aragtirmacilar tarafindan deigik fikirler ileri siiriilen, Pmarhisar (Kiriklareli ili) ve ¢evresinde
yiizlek veren Tersiyer ¢okellerinin yaglar ve Tetis'le olan ilgisi gézden gegirilerek, yorede oncelikle Pelecypod
ve Gastropod faunasma dayali olarak paleontoloji-stratigrafiye yonelik bir ¢aligma yapilmugtir. Yapilan 8 olgii-
lii stratigrafi kesiti sonucu Islambeyli Formasyonu'nda 15, Kirklareli Kiregtasi'nda 5 ve Pinarhisar Formasyo-
nu'nda 6 adet Mollusk faunasma ait tiir saptanmigtir. Tiim paleontolojik verilerin 1181 alinda formasyonlarin
yaglart yeniden gézden gecirilmis, gerek paleoekolojik ve gerekse stratigrafik durumlan degerlendirilerek si-
nirhi olarak yag verilmigtir. Buna gore:

1- Yorede temel iizerinde oturan, Tersiyer ¢okellerinin en altin1 temsil eden ve daha 6nce Orta Eosen olarak
kabul edilen Islambeyli Formasyonu'nun yaginin Lucina lugeoni Boussac, Tellina decorata ovalina Deshayes,
Cyrena sirena sirena Brongniart, Miltha (Cavilucina) elegans Defrance, Chlamys (Chlamys) parisiensis optata
Deshayes gibi tipik 6rneklere dayanarak yas1 Erken Priaboniyen;

2- Resifal karbonatlan temsil eden ve Islambeyli Formasyonu iizerine uyumlu olarak gelen Kurklareli Kireg-
tagi'ndaki Glycymeris jacquoti Tournouer ve Glycymeris cf.tenuisulcatus Koenen gibi tiirlere gore formasyonun
yagt Geg Priaboniyen;

3- Oolitik kiregtaglarindan olugan Kurklareli kiregtast iizerine uyumsuz olarak gelen havzalari kenari ve
s1g deniz 6zelligindeki Pinarhisar Formasyonu'nun kapsadifi Lenticorbula sokolovi slussarevi Merklin, Parvi-
cardium popovi Kojumdgieva ve Nucula cf.comta Goldfuss gibi tipik tiirlere gre yas1 Stampiyen'dir. Ayrica
balik digleri de (Synodontaspis cuspidata Agassiz ve Synodontaspis acutissima Agassiz) verdifimiz bu yast
destekler durumdadir. Pinarhisar formasyonu iizerinde uyumlu olarak devam eden Balikli Seri'nin de yagmin
yine Stampiyen oldugu sonucuna vanlmigtir.

4- Mevcut Mollusk faunasmin paleocografik dagilimi gozoniinde bulunduruldugunda, biiyiik bir gogunlu-
Sunun Balkan iilkeleriyle tamamen ayni oldugu, az bir kisminin Bat1 Avrupa iilkelerinde de Eosen'de gorildii-
gii; Cok zengin olmayan Oligosen'de ise havzanmin Bulgaristan ile tamamen ayni faunay: igcermesi Tetis'in yayi-
Iim alanina girdigini belirtmektedir.

ABSTRACT: A paleontologic - stratigraphic study based primarly on the Pelecypod and Gastropod fauna has
been carried out at Pmarhisar (Kirklareli) and its surrounding by taking into consideration the ages of the Terti-
ary sediments and their relation with the Tethis which crop out in the region. In the stratigraphic cross - section
made using 8 measurements; 15, 5 and 6 species of the Molluscan fauna have been observed in the Islambeyli
Formation, Kurklareli Limestone and Pimnarhisar Formation respectively. The following conclusions have been
made:

1- The age of the Islambeyli Formation, which overlies the base in the region and which was previously ac-
cepted to be Middle Eocene, is Early Priabonian age regarding typical examples such as Lucina lugeoni Bous-
sac, Tellina decorata ovalina Deshayes, Cyrena sirena sirena Brongniart, Miltha (Cavilucina) elegans Defrance,
Chlamys (Chlamys) parisiensis optata Deshayes.

2- The age of the formation is Late Priabonian regarding the Glycymeris jacquoti Tournouer and Glycymeris
cf. tenuisulcatus Koenen species in the Karklareli Limestone which conformably overlies the Islambeyli Forma-
tion and which represents the reef carbonates.

3- The age of the Pmarhisar Formation, which is composed of oolithic limestones, which unconformably
overlies the Kirklareli Limestone and which has shelf - margin and shallow sea properties, is Stampien regar-
ding typical species such as Lenticorbula sokolovi slussarevi Merklin, Parvicardium popovi Kojumdgieva and
Nucula cf. comta Goldfuss it contains. In addition, fish teeth (Synodontaspis cuspidata Agassiz and Synodontas-
pis acutissima Agassiz) also support the above mentioned age. It has also been concluded that the age of the Ba-
likl1 Serie, which conformably continues over the Pinarhisar Formation, is Stampian age.

4- When the palegeographic distribution of the present Molluscan fauna is taken into consideration, it is se-
en that the majority of it is completely the same with those in the Balkan countries; a minority of it is also seen
in Western European countries in Eocene. On the other hand, in the Oligocene, where it is not abundantly seen,
the fact that the basin cotains completely the same fauna with Bulgaria determines that it is within the area of

spread of the Tethis.
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PAZARCIK (KAHRAMANMARAS) VE DARENDE (B MALATYA)-
HEKIMHAN (KB MALATYA) YORELERINDEKI ORBITOIDES PARA-
METRELERININ KARSILASTIRILMASI

COMPARISON OF THE ORBITOIDES PARAMETERS AROUND PAZARCIK (KAHRA-
MANMARAS) AND DARENDE (W MALATYA)-HEKIMHAN (NW MALATYA)

AREAS

Muhittin GORMUS $.D.U. Miih-Mim.Fak. Jeoloji Miih.Bol. ISPARTA
Engin MERIC 1.U, Miihendislik Fak. Jeoloji Miih.B61. ISTANBUL
Niyazi AVSAR C.U. Miih.-Mim. Fak. Jeoloji Miih.Bol. ADANA

OZ: Bu ¢aligmada, Pazarcik (K.Marag) yoresindeki Maastrihtiyen kiregtaglarindan derlenen Orbitoides birey-
leri iizerinde biyometrik ¢aligmalar gerceklestirilerek, bu cinsin i¢ ve dig 6zellikleri arastirilmigtir. Bu $zellik-
ler, Darende (B Malatya) ve Hekimhan (KB Malatya) yorelerinde gozlenen benzer litolojik kosullara sahip or-
tamlardaki Orbitoides'lerin i¢ ve dig parametre degerleriyle karsilagtilmis ve s1§ kogullart belirlenen
karbonat ortamlarindaki embriyon parametre degerlerinin hemen hemen aym oldugu gdzlenmistir. Tetis Okya-
nusu'nun iki farkli yoresindeki derinlik, 15tk ve besin gibi ortamsal kogullar tartigilarak Orbitoides cinsinde
kavk: seklinin karbonat ortamlarinda genellikle biraz gigkince elipsoidal, embriyonlann ise yan kiiresel ve kii-
resele yakm oldugu belirlenmig, deginilen cinsin bu ozelliklere sahip olmasmin karbonat ortamlarinin fiziksel
ve kimyasal parametreleri ile baglantili olduu ortaya konulmugtur.

ABSTRACT: This study is an investigation and comparison of external and internal biometric parameters of
Orbitoides from two different locations. The lithology of sediments is Maastrichtian aged clayey carbonates and
carbonates in Pazarcik area (Kahramanmarag, Turkey) and carbonates in Darende (W Malatya, Turkey) and He-
kimhan (NW Malatya, Turkey) They represent shallow water environments of the Tethys Ocean. The compari-
son of the biometric parameters of Orbitoides from these locations shows similar trends. The Orbitoides show
ellipsoidal test shape and globular to sub-globular embryos indicating that they gained forms suitable for their li-
ving conditions. We suggest that this shape is related to physical and chemical parameters of the depositional en-

vironmentals of the carbonates.
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MOLLUSK KAVKILARINDA § “0/0 "0 1ZOTOPU ARASTIRMA ME-
TODU ILE CANAKKALE BOGAZI'NIN ROMANIYEN-BAKUNIYEN
CAGINA AIT PALEOSICAKLIK BULGULARI

PALEOTEMPERATUR FINDINGS FROM THE ROMANIAN AND BAKUNIAN STA-
GES OF CANAKKALE OBTAINED FROM O *O/0 "O ISOTOPE ANALYSES ON

MOLLUSC SHCELLS

Giiler TANER AUFF Jeoloji Miih.Boliimii, ANKARA

OZ: Canakkale Bogazi'mn her iki yakasinda zengin Mollusk Faunasi igeren Neojen ¢Skellerinin ayrintili ¢a-
ligtimas: sonucunda Gelibolu Yarimadasi'nda Ponsiyen, Parskoviyen, Romaniyen = Kualnikiyen; Anadolu
Yakasinda Lapseki - Canakkale - Intepe arasinda Romaniyen = Kualnikiyen kat1 tathsu tortullarinin yayilim
gosterdigi, bunlart Bogazin her iki yakasinda da Bakuniyen kat1 tortullarimin iizerledigi bilinmektedir. (Taner,

1982, 1983a, 1983b, 1987).

S %0/8 "0 izotopu aragtirma metodu Romaniyen = Kualnikiyen ve Bakuniyen'e ait Pelecypod ve Gastro-

pod kavkilanina uygulanarak bolgedeki ortam suyu sicakliinin bulunmasina gidilmigtir. Bunun i¢in Romani-
yen'e 6zgii olan Melanopsis (M.) alutensis Stefanescu, Melanopsis (C.) amili Taner, Potomida (P.) berbestiensis
(Fontannes), Kualnikiyene'e ait olan Avimactra karabugasica Andrussow, Bakuniyen'e 6zgii Theodoxus (T.) flu-
viatilis Linné, Nematurella conus Eichwald, Didacna (D.) crassa parvula Nalivkin, Dreissena (D.) rostriformis

pontocaspia (Andrussow), Adacna sp. kavkilan kullanilmigtir.
Bu metod aragonit kavkili 6meklere uygulanabilir oldugundan bazilarindan sonu¢ alinamamigtir. Deney so-
nuglarini alabildigimiz drnekler Melanopsis (M.) alutensis Stefanescu, Potomida (P.) berbestiensis (Fontannes)

ve Theodoxus (T.) fluviatilis Linnédir.

Kiitle spektrometresinden elde edilen 0 O degeri Epstein ve dig. (1953) nin metoduna gore

tae = 16.5-4.3x & "*0 +0.14 x§ *O?

Formiiliine uygulanarak Romaniyen esnasinda su sicakliginin 26.4 *C-30°C ve HCO3-6 C  miktarmimn
%0 1.32-2.2 bulunmas1 suyun tathisu 6zelliinde oldugunu, Bakuniyende su sicakligmin 21.42°C ve

HCO3- S °C miktarinin %0 2.5 olmasiyla biraz daha tuzlu ve denizele yakin oldugu sonucuna varilmigtir.
Is1 derecesinin hesaplanmasinda hata pay1 £1.0°C dir.
ABSTRACT: Detailed researchs have showed that Neogene sediments, found on the both sides of dardanelles
comprise of a very rich fauna. On the European side in the Gelibolu Peninsula, Pontian, Parkskovian, Romanian
Kualnikian stages and on the Anatolian side, particularly all along the Lapseki-Canakkele-Intepe Provinces, Ro-

manian: Kualnikian stage lacustrine sediments extend, show the characteristics of a fresh water environment.
All these stages have been overlapped by Bakunian stage sediments on the both sides of Canakkale (Taner 1982,

83, 83, 87).
16 18
6 O/6 O anlayses have been used in Pelecypod and Gastropod shells, which are in Romanian = Kualni-



