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Kumkap: sokak no:

® igi bosluklu burgu, diiz burgu ve
sulu sistemle zemin sondailari,

e Karotlu - karotsuz kaya sondajlan

® Arazi ve laboratuvar deneyleri

® Deneme cukuru agimi

e Jeoteknik degerlendirme ve
projelendirme.

e Konvensiyonel - wireline sistemleri
ile karotlu - karotsuz derin maden
sondaijlari,

® Ters sirkilasyon sistemleri ile
kirntih numune alim sondailari,

® Kuyu ici 6lciim isleri.

® Su arama calismalari,

® Havali - kdpikli sistem ile kayada
su kuyusu agimi,

® Rotari camurlu sistem ile su
kuyusu agimi,

 Pompa tecriibeleri,

e Su analizleri.

e Kalici - gegici ankraj calismalari,
® Fore kazik calismalari,

® Piiskiirtme beton isleri,

® Enjeksiyon ¢alismalari,

® Derin kazi iksa islemleri,

® Zemin islah calismalar:.
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YERALTISULARI OTURUMU
Groundwaters Session

Yeraltisuyu gozlem kuyularimin sondaj ve tasarimi

Drilling and design of groundwater monitoring wells

Hasan YAZICIGIL ODTU, Jeoloji Miihendisligi Bolimii, ANKARA

Oz

Yeraltisuyu gézlem kuyulari yeraltisularinin fiziksel, kimyasal veya bakteriyolojik analizleri
icin 6rnekleme yapilmasi, yeraltisuyu seviyelerinin dl¢iilmesi ve zeminin hidrojeolojik paramet-
relerinin belirlenmesi amaciyla ¢esitli yontemler kullanilarak inga edilen genelde kiigiik gaph
kuyulardir. Genel olarak yeraltisuyu gozlem kuyularinin sondaji, teghizi, ve inkisafi yeraltisuyu
tiretim kuyular1 ile benzerlik gostermesine kargit aralarinda bazi énemli farklar bulunmaktadir.
Bu yazida yeraltisuyu gozlem kuyularinin tasariminda ve insa edilmesinde gozoniine alinmasi
gereken onemli faktorlerden sondaj teknigi, kuyu yerleri, ¢ap, derinlik, teghiz borusu, filtre, ¢a-
killama, tecrit ve gelistirme yontemleri hakkinda bilgi verilmis ve Mogan - Eymir golleri civa-
rinda yapilan uygulamalardan 6rnekler sunulmustur.

Abstract

Groundwater monitoring wells are usually small - diameter wells that are constructed by one
of a variety of techniques for the purpose of extracting groundwater for physical, chemical, or
bacteriological testing, for measuring groundwater levels and for determining hydrogeological
parameters of the site. In general , although the drilling, construction and development of
groundwater monitoring wells are similar to those for production wells, there are, however,
some important differences between them. In this paper, the important factors that have to be
considered in the design and construction of a groundwater monitoring wells, such as drilling
methods, location, diameter, depth, casing, screen, gravel packing, scaling, and development are
discussed and some applications from Mogan - Eymir Lakes region are provided.
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Eskisehir Alpu ovasi batisimin, yeraltisuyu sondaj verilerinin
Cografi Bilgi Sistemleri (CBS) kullanarak yorumlanmasi

Interpretation of ground water well log data of west of Eskisehir Alpu basin by using Geograp-
hic Information systems (GIS)

Sinan ULCAN Anadolu Uni., Uydu ve Uzay Bilimleri Aras.Ens.,Eskisehir
Osman CAKIR  DSI 3.Bolge Miidiirliigii, Eskisehir
Kemal OLGUN  DSI 3.Bélge Miidiirliigii,Eskisehir
Turgay ESER DSI 3.Bélge Miidiirliigii,Eskisehir
Can AYDAY Anadolu Uni.,Uydu ve Uzay Bilimleri Aras.Enst. Eskisehir

Oz

Alpu Ovasi Eskisehir yerlesim yerinin yaklagik 16 km dogusundan baglar. Porsuk Cayinin
olusturdugu bir ova boyunca Mihalligik ve Beylikova ilgelerine kadar uzanir. Ova tarima uygun
olup hizla geligmektedir. Son yillarda sulama bélgede insa edilen kanallar ile siirdiiriilse de,
sondaj ile elde edilen yeraltisuyunun kullanilmasindan vazgegilmektedir. Alpu Ovasinda su son-
dajlar1 6nemini her zaman korumakta ve ileride de koruyacaktir.

Alpu Ovasinda ¢ok sayida yeraltisuyu amagh sondaj kuyusu bulunmaktadir. Her kuyuya ait
bir ¢ok veri vardir. DSI'nin kuruldugu yildan beri elde edilen ve giiniimiize kadar gelen bu veri-
ler kuyu loglar geklinda saglanmaktadir.Cagimizin bilgisayar ¢agi oldugu diisiiniildiigiinde bu
konuda bilgisayar ve bu amaca yonelik bilgisayar programlarinin kullanilmasinin, yapilan isin
yorumlanmasina katkilar olacaktir. Bu konuya uygulanacak yontemlerin baginda Cografi Bilgi
Sistemleri (CBS) gelmektedir. Sayisal haritalarla veri tabanlar1 arasinda koprii kurmaya yarayan
bir yontem olarak tanimlanabilen CBS, uygulandigi her yerde yorum ve analiz ¢alismalarini
geligtirmigtir. Bu aragtirmada Alpu Ovasinin ¢aligma alani igine giren kisminin topografyas,
jeoloji haritasi, sondaj yerleri, su kaynaklan gibi yerler bir CBS programu yardinu ile sayisallas-
urilmugtir. Sondajlara, su kaynaklarina, kuyularin sahibi olduklari kooperatiflere ait veriler giril-
migtir. CBS pogranmu kullanilarak sondaj yeri, su kaynagi gibi cografik konuma sahip noktalar
ile bu yerlere ait 6znitelik bilgileri iligkilendirilmigtir. Yorum ve analizde bu bolgeye ait yeralti-
su durumunun bazi dzelliklerinin ¢ikartilmasi i¢in sorgulama yapilmigtir, Sorgulama sonuglari
ekranda gozlenmis ve bdlge hakkinda bir yoruma gidilmistir.

Abstract

The west boundary of Alpu Basin begins from 16 km east of Eskisehir city and continues to-
ward Mihalligik and Beylikova administrative districts along the Porsuk River. The Porsuk River
is the main factor for the occurence of this basin. The valley is suitable for agriculture and has
been developing economically very rapidly. However, installation of water canals has been con-
tinuing for irrigation recently, the main water supply source is from water wells in this region.
The importance of water wells will be kept every time and even in the future in the Alpu Basin.

Many water wells which were opened by drilling are located in this area. Many data are
found for each water well. These data were archieved as water well logs in ordinary paper files
since the establishment of the General Directorate of State Hydraulic Works and the same proce-

2
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dure is being done now. If it is thought that, the name of the age is computer age, using comput-
er programs for this purpose will help for the interpretation of these data. Geographic Informa-
tion Systems(GIS)are the most applicable techniques for this subject As is defined as a strong
bridge between digital maps and database, GIS increases interpretation and analysis work for
every applied area.

Topographic contours, geologic boundaries, water well drilling and spring locations of the
studied region were digitized for this research. All attribute values about water wells, springs,
owners of the water wells were labeled as a database. Relationship between geographlic loca-
tions of the wells, springs and their attribute values in the database were linked. Interpretation
and analysis were done by querrying water properties of water wells of the studied region. Re-
sult of querry is seen instantaneously and visually on the display screen and interpratation is
done easily.
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Yeraltisuyu aramalarinda ve isletmelerinde sondaj uygulamalari

Drilling Applications in Groundwater Exploration and Operations

Hafise VAMIK, Maden Miihendisi Jeoloji ve Maden Dairesi, KKTC
Oz

Kibris adasinin yari kurak bir iklim kusaginda yer almasindan 6tiirii igme ve sulamaya yone-
lik su gereksiniminin tamamina yakin yeraltisuyundan kargilanmaktadir. Geriye kalan kismini
ise yiizey sular1 olugturmaktadir. Yiizey sulart goletlerden saglanmaktadir. Yeraltisuyu akiferle-
rini olugturan alanlar sunlardir: Batida aliivyonel nitelikli Giizelyurt akiferi, kuzeyde karstik
ozellik sunan - dolomitik ve rekristalize kirectaglar ile mermerlerden olugmug Girne Daglari
akiferi, kumlu-marnh birimlerden olusan Giineydogu Meserya akiferi ve doguda Karpaz bolge-
sinde kiregtagi ve kalkarenitten miitesekkil kiiclik akiferler ile sinirli sulamada kullanilan jips
akiferleridir.

Kibris'ta modern anlamda yeraltisuyuna yonelik sondaj caligmalart 1926 yilina dek uzan-
maktadir. Ulkemizde Devlet Sektorii yaninda 1990 yilindan itibaren 6zel sektor de sondaj ala-
ninda faaliyet gostermektedir. Su anda dort 6zel sirket yeraltisuyu amacl sondaj yapmaktadur.

K.K.T.C.'de Rotary ve Darbeli olmak iizere iki sondaj yontemi uygulanmaktadir. Yeraltisuyu-
nun alindigr akiferin derinligi bolgelere gore degigmektedir. Kazi derinlikleri de yine akiferin
derinligine baglt olarak degisim gostermektedir. Bugiine kadar kazilan kuyularin ortalama kazi
derinlikleri: Giizelyurt bolgesinde 100-200 metre, Girne daglarinda 150-265 metre, Karpaz
bolgesinde 250-350 metre, Giineydogu Mesarya bolgesinde 60-67 metre, jips akiferlerinde 80-
105 metre ve diger aliivyonel nitelikli akiferlerde 15-35 metre arasinda degismektedir.

Jeoloji ve Maden Dairesi tarafindan son dokuz yilda 880 noktada yapilan toplam sondaj met-
raji 19321.61 metreye ulasmustir. Yetersiz yagislardan dolay: her yil yeraltisuyu rezervlerinde,
seviye diigmeleri goriilmektedir. Kibris adasinda bu diisiislerden kaynaklanan sorunlar yasan-
maktadir.

Abstracts

Since Cyprus island is located on a semi-arid climate belt,it's most water requirement for
drinking and irrigation purposes is met from groundwater other remaining is met from ponds.
The areas comprising the groundwater aquifer are Giizelyurt aquifer of an alluvium character
at west, Girne Mountains aquifer at north composing of limestone and marbles with a karstic
character, southeast Mesaria aquifer consisting of sandy-marl units and Gypsum aquifer at east
composing of limestone and calcarenites in the Karpaz region which is bordered by small aquif-
ers and used for irrigation.

Drilling activities in Cyprus directed towards groundwater were started in 1926. As well as
State organizations, private sector also has taken part in the drilling activities in the country
since 1990. Recently, a number of four companies make drilling for groundwater.

Two types of drilling methods are used in TR.N.C., rotary and strike drillings. Depth of the
aquifer groundwater is extracted from changes from one region to another.Depth of wells are
also changeable depending on the aquifer depth: Average drilling depths of the wells up to date
are; 100-120m in the Giizelyurt Region, 150-265 m in the Girne Mountains, 250-300m in the
Karpaz Region, 60-67m in southeast Mesaria region, 80-105 m in the gypsum aquifer, and 15-
35 m in the aqufiers with an alluvium character. ‘

The drilling conducted by geology and Mining department in last nine years has attained at a
length of 19321.61 meters. Groundwater reserves are getting lowered every year due to insuffi-
cient precipitation.
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JEOTERMAL, PETROL VE DOGALGAZ
SONDAJLARI OTURUMU
Drillings of Geothermal, Petroleum and Natural Gas Session

Jeotermal sondaj teknolojisinde pratik uygulamalar

Practical Applications In Geothermal Drilling Technology

Tevfik KAYA Petrol Miih.,ORME Jeotermal A.S - ANKARA
Ethem TAN Petrol Y.Miih , Serbest Jeotermal Sondaj Danigmani

Oz

Biitiin sondajlarda oldugu gibi jeotermal sondajlarda da ana prensipler petrol ve gaz sondajla-
rinda uygulanan prensiplerle temelde aynidir. Ancak jeotermal alanlar volkanik ve / veya tekto-
nik sahalarda bulundugundan jeotermal sahalar yiiksek alterasyon, tektonizma ve volkanik saha-
lar gibi sebeplerle petrol ve gaz sahalarindan oldukga farkhdirlar. Bu  formasyonlar yiiksek
sicaklia, igerdikleri kondanse olmayan gazlarin miktarina bagh olarak bazen pozitif, fakat ge-
nellikle de negatif hidrostatik basing gradyanina ve yiiksek korozyon ortamina sahiptirler. Ayri-
ca iiretim kriterleri de petrolden tamamen farklidir. Bu sebeplerle jeotermal sondajlarda uygula-
nan bazi farkli techiz dizayni, ¢imentolama ve pratik sondaj uygulamalari gelismistir. Bu
calismada kisaca bu ana farkliliklar anlatiimaktadir.

Abstract

Like all other drilling fields, also in geothermal drilling the basic principles are the same as
the principles applied in oil and gas drilling. But since the geothermal fields are located in the
volcanic and | or tectonic areas, the geothermal formations are considerably diifferent than the
oil and gas formations because of the high alterations, fracturing and volcanic pilings. They
have high temperature, deepending on the contents of the non - condensable gases, sometimes
they have positive but generally negative hydrostatic gradients and they have high corrosion en-
vironments. Also the production criteria is totally different than the oil . Therefore, some differ-
ent applications have been developed for casing design, cementing and practical drilling opera-
tions in geothermal well drilling.In this study these applications will be explained.
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Jeotermal sondajlarinda kuyu jeolojisi ve onemi

Well bore geology on geothermal drilling and its importance

Ismail Hakki KARAMANDERESI MTA Ege Bolge Miidiirliigii, 35042, BORNOVA

Oz
Jeotermal enerji sondajlarinda kuyu jeologunun gérevleri "borehole geology" olarak tamim-
lanmugtir. Egitimi bu isim altinda yapilir. Konusu esas itibariyle mineraloji, petrografi, kuyu
loglari, sondaj teknigidir. Yazar Izlanda birlesmis milletler enstitiisii jeotermal enerji egitim kur-
su 1986 yili egitimine katilmig ve bu kursu almugtir. 1968 yilindan beri yapmus oldugu kuyu
jeolojisi galigmalarinda kargilagtifi sorunlar ve bu sorunlarin ¢oziimiinde uygulanmig yontem-
leri sergileyecektir.

Yapilmug olan ¢aligmalar, kargilagildig: tarihler itibariyle Kizildere (Denizli), Germencik -
Omerbeyli (Aydn), Salavatli (Aydmn), Caferbeyli - Salihli (Manisa), Kavaklidere (Manisa),
Tuzla (Canakkale) jeotermal sahalarinda yapilmug olan sondajlarda karsilagilmug olup sorunla-
rn 6nem, maliyet ve sonuglar itibariyle sergilenmeye ¢alisilacaktir.

Abstract

In geothermal drilling, the duty of the well site geologist is "borehole geology"”. Its training is
done under this name. The main subjects are mineralogy, petrography, well logging and drilling
technology. Author has taken geothermal training program on UNU in Iceland in 1986. The au-
thor will show the problems he has faced on well bore geology since 1968 and its solutions of
them.

The studies that have done according to the date on which they are faced are Kizildere (De-
nizli), Germencik - Omerbeyli (Aydin), Salavatli (Aydin), Caferbeyli - Salihli (Manisa), Kavakli-
dere (Manisa), Tuzla (Canakkale) geothermal fields. The cases of drilling operations will pre-
sented in accordance with importance, cost and results.
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Dogalgaz ve petrol aramalarinda sondaj uygulamalari ve problemleri

Drilling operation and problems in natural gas and ojl fields

Mustafa YAVUZ Jeoloji Miihendisi

Oz

Yerbilimi sayesinde varligi kesfedilen enerji kaynagi olan PETROL VE DOGALGAZ'n in-
sanligin hizmetine sunulmasi igin yerin yiizlerce veya binlerce metre derinlifinden yeryiizeyine
¢ikarilmasi sondaj teknigi ile miimkiindiir.

Sondaj tekniginin amaci yerbilimcilerce kegfedilmis bu stratejik enerji kaynagina (hedefe)
dogru belli bir ¢ap ve derinliklere salt bir cukur agmak degildir. Sondaj teknigi;bu enerji kayna-
gin1 dogaya ve insana zarar vermeden ve milyonlarca yildir bu enerji kaynagini taneleri arasin-
daki porlarda ve ¢atlaklarda biinyesinde barindiran rezervuari tahrip etmeden, orijinal parametre-
lerini degistirmeden yeryiizeyine ¢ikarma teknigidir. Bilgi, tecriibe ve sorumluluk duygusu bu
teknigin dogru kullanilmasinda en 6nemli faktdrlerdir.

Dogalgaz-petrol sondaj maliyetlerinin yiiksek olusu, risk tagimalart ve yanlig uygulamalarin
milyon dolarlarla ifade edilen iiretime yonelik kayiplara neden olmasi bu alanda sondaj teknigi-
nin énemini vurgular. )

Sondaj sivisi, kuyunun hedefine ulagarak tamamlanmasi bakimindan en nemli bir unsur ol-
mas1 s1v1 tipinin segimi, sivi parametrelerin iyi belirlenmesi ve siirekli gozlenmesini gerektirir.
Petrol-dogalgaz rezervuar parametrelerinin kolay etkilenebilir olmasi, rezervuar iirtinlerinin sivi-
gaz fazinda birlikte bulunmalari, sondaj kuyularinin derin olusu nedeniyle sondaj problemleri-
nin artma olasilig1 ; secilecek sondaj sivi tipi ve uygulamalarinin 6nemini vurgular. $oyleki = si-
vi yogunlugu blowouta, formasyon yirtilmalarina bagh ¢amur kagaklarina, yirulmadan dolay:
rezervuarin sulu zonlarla irtibat kurmasina, sondaj sivist i¢indeki kati madde oraninin yiiksek
olusu sondaj ilerleme hizinin diigmesine, sivimn  reolojik zelliklerinin bozulmasina, shale in-
hibitiirlerin yeterince kullanilmamasi kil sismeleri ve kuyu yikilmalarina baglh olarak takim si-
kismalarina, sivinin tagima ve askida tutma kabiliyetini saglayan ozelliklerin verilmemesi duru-
munda kirintilarin kuyu dibine ¢okerek yanig litoloji tanimlamalar gibi daha birgok sorunlar
yaratir.

Bu sorunlar, beraberinde daha bagka sorunlar meydana getirir. Ornegin, formasyon yikintila-
rindan dolay biiyiiyen kuyu boslugu, kuyu loglarinin yanhs degerlendirilmesine ve techiz ke-
narindaki kalin ¢imento nedeniyle etkisiz delme derinlifine neden olur.

Goriildiigii gibi petrol-dogalgaz sondajlarinda problemler birbirlerinin tiirevleri geklinde ge-
listiginden birbirlerine gére dncelikleri sozkonusu degildir. Ancak, petrol-dofalgaz (ve jeoter-
mal) sondajlarina 6zgii olmasi nedeniyle "KICK" ve ileri agamasi olan "BLOWOUT"1n neden-
leri, belirtileri ve onlemlerinin tartigilmasinda yarar var.

Kick; rezervuar basincinin kuyudaki sondaj sivismnin yiiksekligi ve yogunlugunun bir sonucu
olan hidrostatik basinci yenip sondaj sivisini digariya atmaya baglamasi yani basinglar arasin-
daki dengenin bozulmaya baglamasi durumudur.

Bunun ileri agamasi olan blowout ise, kuyudaki tiim sivimn atilmaya baglanmasi, gaz ve/
veya petroliin kontrolsiiz bir sekilde piiskiirmesi durumudur. Meydana gelis nedenleri bir ¢ok
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olmasia ragmen temel neden sondaj sivist agurlifinin diisiik olmasina dayanir. En 6énemli be-
lirtiler kuyudan gelisin olmast ve ¢camur tanklarindaki seviyenin artmaya baslamasidir. Goriil-
diigli gibi gerek nedenleri ve gerekse belirtileri basit olup komplike miihendislik hesaplar1 ge-
rektirmez. Ancak onlenmeleri anlagilmasi kadar kolay ve ucuz degildir. Bu yilizden basing
gradyant 0.43 ile 0.50 psi/foot olan normal rezervuar basincina sahip bolgelerde yapilan sondaj-
larda meydana gelen kick ve blowout, sondaj problemleri i¢inde kabul edilmeyip iyi gozleme da-
yanmayan insan hatasindan kaynaklanmaktadir.

Abstract

A discovered natural gas and oil thanks to the earthscientist is taken to the surface from thou-
sands of meters deep for human being by means of drilling technology.

The aim is not to drill in safe and friendly to the environment and gas bearing zones but to
drill in safe and friendly to the environment and the reservoirs in a manner of not changing its
original parameters.

The vital element to accomplish a drilling operation is drilling fluid which requires fine selec-
tion of the fluid type and close attention to its properties due to sensitivity of the reservoir rocks.
The overbalanced fluid density might lead to fracture the formation resulted in loss circulation
followed by a blowout or connecting the water bearing zones to the productive reservoir by
fractures.

The high solid contents of the drilling fluid will cause slow in drilling rate and change the
rheology of the fluid which are essential in establishing carrying capacity that suspend the circu-
lating cuttings. The lack or defficiency of shale inhibitors and strong wall cake are good rea-
sons for cavings and swelling shales that might result in pipe stuck and plug the reservoir pores
by swelling shale.

As it is clear, problem in drilling operation causes another one. For example, the enlarged
hole size due to cavings or formation collapse leads to misevaluation of openhole logs and inef-
fective perforation penetration tue to thick cement behind the casing.

The kick and blowout are related to only oil and gas drillings (and geothermal) and the ef-
forts should be to not have a kick or a blowout.

The kick is a situation that the well starts to flow as the fluid hydrostatic pressure became less
than the reservoir pressure. It is a critical point that the balance between those two is destroyed.

The blowout is a progressed situation of the kick which all or most of the fluid blowed out of
the hole followed by uncontrolled gas and/or oil eraptures.

Despite the kicks and blowouts have lot of causes the main thing is too light fluid density. The
most common indicators are well flowing by itself and increased pit level.

Briefly, either the causes and indicators of a kick or blowout are simple subjects and are not
required complicated engineering computations. But, the prevention of a kick or blowout might
not be as cheap or simple as they are predicted.



50. TURKIYE JEOLOJi KURULTAY! 1997 BILDIRI OZLERI

Kizildere TH2 reenjeksiyon arastirma sondaji

Kizildere, TH2 reenjection exploratory weel

Nizamettin SENTURK  Jeoloji Y.Miih. MTA Genel Miidiirliigii

Abdullah GULGOR Petrol Miih. MTA Genel Midiirliigii

Zeynel DEMIREL Jeoloji Y.Miih. MTA Genel Miidiirliigi

Erdogan OLMEZ Jeoloji Y .Miih. MTA Genel Miidiirliigt

Olgun KUCUK Maden Miih. MTA Genel Miidiirliigii
Oz

Ulkemizin su anda mevcut tek jeotermal santrali Denizli-Kizildere Jeotermal santrali olup,
baglangigtaki sorunlari biiyiik oranda ¢oziilmiis ve yilda 75-80 milyon kWh iiretim yapan den-
geli bir siirece girmigtir. Santral iiretim maliyeti acisindan da 1.64 cent birim maliyet ile fosil ya-
kitli santrallere gore ¢ok ekonomiktir.

Santralin problemi yolda yaklagik 6 milyon ton akigkani Menderes Nehrine atarak yarattif
cevre kirliligidir. Bu problemin ortadan kaldinlmas: ancak atik akiskanin tekrar yeraltina veril-
mesi ile giderilebilecektir. Boylece ¢evre kirliligi onlendigi gibi ayn1 zamanda lretim sahasinda
diisen rezervuar basincinin da yiikselmesi saglanacaktir.

Bu diigiinceden hareketle MTA Genel Miidiirligi, TEAS Genel Miidiirligi ile bir protokol
hazirlayarak reenjeksiyon ile ilgili 6n ¢aligmalara baglanus ve ilk reenjeksiyon kuyusunun agil-
masina Temmuz 1996 tarihinde baglanmusgtir.

Reenjeksiyon sahasi olarak Italyan Aquater firmasi tarafindan yapilan galismalarla, Mende-
res Grabeninin giiney kanadinda yer alan ve ayni sistem oldugu diisiiniilen Tekkehamam sahasi
onerilmis ve bu alan MTA Genel Miidiirliigii tarafindan da-yapilan degerlendirmelerle reenjek-
siyon alan1 olarak uygun bulunmustur. Yapilan matematiksel modellemelerde bu alanda yapila-
cak reenjeksiyonda (atik akigkanin sicakligii 100°C civarinda kalmasi halinde ) Kizildere Je-
otermal sahasinda rezervuar basincina olumlu etkide olacagi ve termal etkilesimin olmayacag
diisiiniilmektedir.

Temmuz 1996 tarihinde agilmasina bagslanan ilk reenjeksiyon aragtirma kuyusu TH-2,2001
m derinlikte tamamlanng bulunmaktadir. Kuyuda (0-70m) aliivyon, 70-815 m arasinda Tersi-
yer yash sedimanter kayaglar kesilmis ve 815'm den itibaren Paleozoyik yasli Menderes masifi
metamorfiklerine girilmistir. Baglangigta hedef olarak belirlenen ve 815m'den itibaren yaklasik
100m kalinlikta gegilen mermerlerde permeabilitenin diisiik olmasi nedeniyle bu seviyeler kapa-
li boru arkasina alinmig ve 2. hedef olan gnayslarin test edilmesi hedeflenmigtir. 1550 m derin-
likten 2001m derinlige kadar kesilen gnayslarda su anda enjektibilite ve prodiiktivite testlerine
baglanmig bulunmaktadir.

Bu sunumda Kizildere ve Tekkehamam jeotermal sahalarinin olugturdugu jeotermal sistemin
jeolojisi TH2 reenjeksiyon aragirma kuyusu agilmas siwrasinda kargilagilan problemler (takim
sikigmasi, tahlisiye ¢aligmalar ve kuyu saptrma galigmalar) ile uygulanan testler tartigilacaktir.
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Abstract

Kizildere, the only commercial jeothermal powerplant of our country which it’s former pro-
blems absolutely solved and currently electric production is 57-80 kwlyear.

The environmental pollution which created by geothermal power plant is about 6 million
tons of waste water dumped to the Menderes river. The way to overcome this problem is to injec-
tate the waste water into the geothermal reservoir. On this occasion the environmental pollution
problem will be answered and the reservoir pressure in the production field can be kept proper.
The first reenjection well operation initiated in 1996 July, just after the framework protocol
which has been signed between MTA and TEAS

The reenjection field, which is investigated by an Italian company (Aquater DAL), located at
the south wing of the Biiyiik Menderes graben (Tekkehamam field), assumed to be in the same
system, favoured also by MTA assesment. In this field,according to the mathematical modelling
for the reenjection process (under the 100°C injactate) reservoir pressure will be improved and
no thermal breakthrough will be expected.

Th-2 reenjection well which started to sink at July 1996, completed at 2001 m. Alluvial sedi-
ment (0-70 m) , and between 70-815 m Tertiary sediments encountered, later on 100m. thick-
ness of marble encountered, because of the poor permeability this unit scaled off by casing. Now
injectivity and productivity tests have already initiated at the gneis unit,which has been encoun-
tered between 1550-2001m..

In this paper,geology of the Kizildere-Tekkehamam field and the adverses of the TH-2 reen-
Jection exploratory well (pipe stuck, fishing, well divertion) during operation be discussed.

10



50. TURKIYE JEOLOJI KURULTAY! 1997 BILDIRi OZLERI

ZEMIN VE KAYA SONDAJLARI OTURUMU
Soil and Rock Drillings Session

Cankaya Oteli temel zemini arastirma sondajlari

Drilling Site Investigation For Luxrious Cankaya Hotel

Mehmet TOPKAYA
Oz

Incelenen arazi "Ust ve Alt seviye" diye ikiye ayrilmustir. Ust seviye en ¢ok 8-10 m kalinlik-
ta olup zemini tegkil eder. Bu seviyeye ait bilgiler 6zellikle aktif itme giiciiyle ilgilidir. Diger
ozellikler az derin temel gerektiginde kullanilir kanisi ile verilmigtir. Burada ozellikle alt sevi-
yedeki kaya formasyonlarinin karakteristikleri gesitli yontemlerle ortaya ¢ikartilmaya g¢aligil-
mustir. 16 m. derin temel kazisi yapilacagindan {istteki zemin kismm genellikle kazilip atlacaktir.

Otel arazisi emniyetli tasima giicli bakimindan: en az 5,40/cm?, en ¢ok: 7, 10kg/cny’, ortala-
ma: 5,86 kg/cm?ye dayanikli oldufu saptanmugtir. Araziyi olusturan formasyonlarin binadan
gelmesi hesaplanan 30 t/m? yiik i¢in, sistlerde 12 mm., grelerde 7,5 mm., grovaklarda 6 mm. tas-
man olarak bulunmugtur. Tasman farki da genellikle 6mm yi asmaktadir. Ancak genel kriterlere
gore tasman farki boyle onemli bir ingaatta 1 inge (2,54cm,'ye) kadar miisaade edildiginden gok
iyi bir sonug sayilir. Yatak kat sayist olarak; killer igin: 30.000 t/m’, marnlar igin: KS: 56.000t/
m?, sistler i¢in : 85.000 t/m’, greler igin: 156.000 t/m’ ve grovaklar igin : 229.000 t/m’ bulun-
mugtur. Aktif itme giicii: en az : 5,65 t/m. en ¢ok :8.84 t/m. ve ortalama : 7,22 t/m. arasinda de-
gismektedir. Hidrostatik basincin etkisi ile aktif itme giicti de en az 15,50 /m. en ¢ok 24,84t/m.
ve ortalama 20,02 t/m.ye ulasabilecek durum gostermektedir.

Yukarda belirtilen bu zemin parametreleri, incelenen arazinin 26 kath ve 76 m. yiikseklikte
yapilmas tasarlanan otel ingaatina miisaittir.

Abstract

The investigated site for construction has consisted of two layers namely the upper and the
lower. The upper layer had a maximum thickness of 8-10 m. and forms the foundation. The infor-
mation about this layer was related to the active pressures. Other properties were just given for
the purpose of shallow foundation if necessary. Since the foundation excavation will be 16 m
deep, the upper layer will be removed so the formation characteristics of the lower rock layer
have been evaluated by various techniques.

The bearing capacity of the soil on which the hotel is placed was determined to be as follows:
min 5.40 kg/cm?, max 7.10 mglcm?, average 5.86 kg/cm?. The settlement of the foundation due to
30t/m? of building load was found to be: 12 mm in shale, 7.5 mm in sandstone, and 6 mm in gray-
wacke. The difference in settlement was generally not more than 6 mm. In this kind of a con-
struction the maximum allowable settlement difference could be upto 2.54 cm ( 1 inch). The
modulus of subgrade reaction is : 30000 t/m3 for clay, 56000 t/m’ for marn, 85000t/m’ for sand-
stone, and 229000t/m’ for graywake. Movable pushing pressure was found to be: min 5.65 tim,
max 8.84 t/m, average 7.22 t/m. Movable pushing pressure under the influence of the foundation
parameters, the planned hotel of 26 stories and 76 m height could be build without a problem.
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Atatiirk baraji enjeksiyon perdesinden bir ornek mikrosollu enjeksiyon

Microsol grouting at Atatiirk dam site.: a case study

Miicahit EREN  DSI Genel Miidiirliigii ANKARA

Oz

Sag sahilde en diisiik kotlu R4 enjeksiyon galerisinin km 0-890 civarinda perde ¢aligmalari
sirasinda yaklagik 80° egimli ana fay ve tali birka¢ faym yarattigi agir kirikli,bregik bir zon
saptanmugtir. Zaman iginde bu malzemenin erozyona ugrayabilecegi diisiiniilmiis ve ek 1slah
caligmalarinin son agsamasinda km 0-858 ile 0-900 arasindaki fayli bolgede mikrosol katki
maddesi kullanilarak ek bir enjeksiyon yapilmasina karar verilmistir.

Karigimdaki ¢imento afirhgmnimn yaklagik %3'ti oranindaki mikrosol, ¢okelme zamaninin
artmastyla sonugsal karigimimn groniilometresini 80 p'danl8 p'a diisiirmektedir.Mikrosollu
karigim ¢imento esashi karisimlara gore ince kum-kaba silt boyutlu birimlerde ve mikro ¢atlakli
kayaglarda daha etkindir.

Mikrosollu enjeksiyonun ilk agama delgileri, s6z konusu bélgenin sinirlarini ayrintih olarak
belirleyebilmek amaciyla parametre kaydedicili Explofor aleti ile yapilmustir. Explofor aleti del-
gi islemi swrasinda baski, su basinci, tork, ilerleme hizi parametrelerini grafiksel ¢ikti olarak
vermektedir. Boylelikle zeminin saglam, ayrignug, c¢ok ayrisnus ya da kil igerip icermedigi
yorumu yapilabilmektedir.

Abstract

Highly jointed and brecciated zone which was formed by a main fault and secondary faults
has been determined by drill holes at right bank lowest grouting gallery R4 around km 0-890 . It
was thought that this material will be washed in time and it was decided to carry out an addi-
tional grouting with using microsol admixture in this faulty area between chainage km 0-858
and 0-900.

Microsol which is used as about 3% by weight of cement weight in mix decreases the resul-
tant granulometer from 80 W to 181, being increased the precipitation time. Mixes with microsol
are more effective than the classical cement grouting mixes in fine sand-coarse silt sized forma-
tion and in micro cracked rocks.

First stage drillings of grouting with microsol have been carried out with Explofor device in
order to determine the detail limits of this area. By installing it on drilling machine; compres-
sion water pressure, torque, progress velocity parameters of drilling work are taken as graphi-
cal data. So, using these parameters interpretation of the soil (sound,weathered or consisting
clay etc.) is carried out.
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Sulakyurt baraj yeri sondajlari ve granitoidlerinin miihendislik jeolojisi
ozellikleri

The boreholes and engineering properties of the granitoids at the Sulakyurt dam site

Aydin OZSAN Ankara Universitesi Jeoloji Miihendisligi Béliimii, Ankara.
Yusuf Kaan KADIOGLU  Ankara Universitesi J eoloji Miihendisligi Bsliimii, Ankara.

Oz
Sulakyurt baraj yeri Ankara ilinin 130 km dogusunda Taretdzii deresi iizerindedir.

Bu aragtirmada Sulakyurt baraj yeri sondajlarindaki RQD, basingli su testleri ile SPT deney
sonuglar degerlendirilmigtir. Baraj yeri temelini olusturan granitoidlerden, tonalit ile diyoritin
jeolojik, yapisal, ayrisma, fiziksel ve mekanik 6zellikleri belirlenmis ve kaya birimleri miihen-
dislik amaglarina gore siniflandirilmgtir.

Bu o6zelliklere gore tonalit; ¢ok zayif kaliteli, orta ile yiiksek derece arasinda ayrigmus, az ge-
cirimli - gegirimsiz, sik - ¢ok sik eklemli, eklemlerde ¢ok fazla siireklilik eklem agikhigi 1-2 mm
arasinda ve orta dayammhdir. Diyorit; ¢ok zayif kaliteli, yiiksek derecede ayrignmus, gecirimsiz,
sik ile ¢ok sik eklemli, eklem siirekliligi ¢ok fazla, eklem agikligi 0.5 - 2 mm ve az ile orta daya-
mmlidir.

“Abstract

The Sulakyurt dam site is located on the Taretézii river which is 130 km east of Ankara pro-
vince.

In this investigation, ROD, results of water pressure tests and SPT of the drillholes at the Su-
lakyurt dam site have been evaluated. Geological, structural, weathering, alteration, physical
and mechanical properties of the tonalite and diorite which are base rocks on the dam site have
been determined and the rock units have been classified for engineering purpose.

According to these properties, tonalite is very poor in quality, moderately -to- highly weath-
ered, slightly permeable -to- impermeable, close -to- very close jointed, very high persistence in
joints, joint aperture is 1-2 mm open and medium strength. Diorite is very poor in quality, highly
weathered, impermeable close -to- very close jointed, joints have high persistence and low -to-
medium strength.
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Sulakyurt granitoidindeki ofiyolitik olmayan  gabrolarin  konumunun
sondajlarla belirlenmesi

Determination of the structural setting of nonophiolitic gabbros within the Sulakyurt
granitoid by the boreholes

Yusuf Kaan KADIOGLU Ankara Universitesi Jeoloji Miihendisligi Boliimii, Ankara.
Aydin OZSAN Ankara Universitesi Jeoloji Miihendisligi Boliimii, Ankara.

Oz

Sulakyurt granitoidi Orta Anadolu'nun kuzey bati boliimiinde yeralmaktadir. Sulakyurt grani-
toidinde boyutlar1 1-2 km®ye varan gabro kiitleleri yiizeylenmektedir. Bu ¢aligma sulakyurt gra-
nitoidindeki gabrolarin derindeki iligkisini bolgede yapilan toplam 22 adet sondajlarla ortaya
koymaktadir. Granitoidler gabroik kayaglarla sinosoidal dokanaklidir. Gabrolarin granitoidlerle
olan dokanak kisimlar diyoritik bilegimlidir. Sondaj verileri; gabroik kayaglarin Sulakyurt gra-
nitoidlerinin altinda derine dogru genisleyerek devam ettigini gostermektedir. Sonug olarak gab-
roik kayaglar, ofiyolitik olmay1p, granitoid magmasinin i¢ine sokularak beraber kristallesen es-
plutonik kiitlelerdir.

Abstract

Sulakyurt granitoid is exposed at the north western edge of the Central Anatolia. Gabbroic bod-
ies ranging upto 1-2 km * are outcropped within the Sulakyurt granitoid. This study is aimed to
put out the position of the gabbroic rocks at the depth by 22 boreholes within the area. The gran-
itoids have sinosoidal contact with the gabbroic rocks. The gabbroic rocks are dioritic in com-
position at the contact with the granitoid. The boreholes data reveal that the gabbroic rocks are
extended towards the depth within the Sulakyurt granitoids. As a conclusion the gabbroic rocks
are nonophiolitic which they intruded into the granitoid magma chamber and they crystallized
as a syn-plutonic body. ’
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Tiinellerde tahmin edilen ile gerceklesen jeolojik kosullarmn
karsilastirilmasi

Comparisons between predicted and actual geological conditions on tunnels

Siileyman DALGIC Istanbul Universitesi Miihendislik Fakiiltesi

Oz
Tiinel giizergahi incelemelerinde sondaj uygulamalar vazgecilmez aragtirma yontemlerinden
biridir. Arastirma sondajlarindan saglanan litoloji, yapisal unsurlar, yeraltisuyu durumu, karotla-
rin labaratuvarda degerlendirilmesi ve kuyu igi testler gibi veriler, tiinellerin projelendirilmesine
onemli katkilar saglamaktadir. Ancak,tiinel glizergahi aragtirma sondaj verilerinin yanliy yon-

lendirilmesi ve hatali yorumlanmas: tiinel agilirken onemli proje degisikliklerine neden olmak-
tadir. Proje degisiklikleri ise tiinellerin maliyetini arttirmakta ve zaman kaybina yol agmaktadir.

Bu amagla Bolu tiineli, Istanbul metrosu Zincirlikuyu tiineli , Moda atiksu tiineli ve Hatay
Yayladag: baraji derivasyon tiineline ait degisik asamalarda hazirlanan tiinel jeoloji kesitleri in-
celenmigtir. Yapilan degerlendirmeler sonucu aragtirma sondaj verilerine gore hazirlanan tiinel
jeoloji kesitlerinin dogruluk derecesi litolojik degiskenlik, tektonik yapinin karmagikligi, yiizey
saha verilerinin kithg, karotlarin hatali yorumlanmas: ve tiinel kesitini hazirlayan kisi veya ki-
silerin bilgi ve tecriibesine bagli olarak degistigi saptanmugtir.

Abstract.

Drilling is inevitable part of tunnel alignment investigations. Information obtained on litholo-
gy, structural features, ground water condition, and obtained from laboratory results of drill
cores and in situ test in drill holes are valuable in the planning of tunnels. However, misinter-
pretation of drill hole data along the tunnel alignment causes drastic changes at the time of tun-
nel construction. These changes increase the cost and cause unexpected time loss.

_ In this study, cross sections prepared for the Bolu tunnel, the Istanbul subway tunnel in Zin-
cirlikuyu section. Moda sewage tunnel, and derivation tunnel in Yayladag dam are investigated.
The precision of these sections along the tunnel alignment is determined to be affected by varia-
bility in lithology, complexity of tectonic structure, absence of surface data, misinterpretation of
drill cores and experience and knowledge of staff preparing the cross sections.
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KARMA OTURUM
Mixed Session

Tirkiye sondaj karot bilgi bankasi ve uygulamalari

Information Bank of drilling cores of Turkey and applications

Mehmet SENER, MTA Genel Midiirliigii, Enerji Hammadde Etiit ve Arama Dairesi, ANKARA
Oz

Ulke genelinde: hammadde, petrol ve metalik madenlere yonelik olarak agilan sondajlara ait
karotlardan kesilerek veya kirilarak alinabilen karot, kirinti, fosil, mineral ve toprak gibi yumu-
sak veya sert kaya¢ orneklerinin argivlendigi, gerekli analizler i¢in hazirlandigi (6giitme, ince
kesit, analitik analizler i¢cin hazirlama vb.) ve analiz bilgilerinin bilgisayar ortaminda degerlendi-
rildigi merkezler "Karot Kiitiiphanesi”, "Karot Laboratuvar” veya "Karot Bilgi Bankasi" olarak
tanimlanmaktadur.

Her gegen giin hizla degisen teknolojik gelismeler jeoloji bilimini dzellikle laboratuvar tek-
nikleri agisindan yakindan etkilemigtir. Genel ekonomik gelismeler dogrultusunda dzellikle cev-
her, tenor vb. kavramlar oldukca geliserek daha diisiik limitlere ¢ekilmistir. Bu ilerlemeleri taki-
ben onceki yillarda yapilan sondajlara ait karot ve kirinti 6rnekleri giindeme gelerek bunlarin
itinali bir sekilde korunmasi gerekliligi dogmustur.

Bu gereksinmelerden yola ¢ikilarak kurulmakta olan Tiirkiye sondaj karot bilgi bankasi: 1996
yil sonu itibari ile 1238 sondaja ait 9860 adet karot sandigi, 8965 adet jeokimya 6rnegi ve 10000
adet paleontoloji orneginden olusan kurulus sermayesi ile tamamen bilgisayar donanimli ¢ag-
das bir arsivleme teknigi kullanarak gerek karot arsivi gerekse veri izleme {initeleri ile birlikte
cagdas bir mekanda yerbilimcilerin hizmetine sunulacaktir.

Abstract

In Turkey;Centers in which soft and hard rock samples like cores fragments, fossils, minerals
and soil received from drillings by cutting and cracking cores relating to raw materials, petroli-
um and metallic mines are archived and prepared for necessary analysis (for grinding, thin sec-
tion,analytic analysis...etc)and where the inputs of analysis are appraised in the computer envi-
ronment are known as "Core Library ", "Core Laboratory"”, "Core Information Bank".

Technologic developments which have been changing rapidly effected the science of geology
especially in the aspect of luboratory techniques. Concepts, especially core and tenor have been
dragged to lower limits in the direction of general economic developments. Depending on these
economic developments, necessity of careful protection of samples of cores and fragments relat-
ing to drillings which were opened in the previous years have put on the agenda

Drilling Core Information Bank of Turkey that has been establishing because of these needs;
will be put into service to geologists in the end of 1996 with the establishment capital of 9860
core boxes related with 1238 bore-holes, 8965 samples of geochemistry and 10000 samples of
Paleontology, using a contemporary computer archive technique and with the data observation
units in a contemporary place.
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Ters - dongiilii havali sondaj sistemi ¢oziim olabilir
Use the reverse circulation system with air in drilling and bank the savings

Ilyas YILMAZER Jeoloji Y. Miih. Spektra Jeotek A.S.
Metin ARKUN  Ingaat Y. Miih. Spektra Jeotek A.S.

Oz
Ters - dongiili havalr delme teknolojisi geligmis ilkelerde 1952 den bu yana artan ivmeyle
uygulama alani bulmustur. Ozellikle, Amerika Birlesik Devletleri, Kanada ve Giiney Afrika gi-
bi yeraltt madenciliginin yogun olarak yapildig: iilkelerde vazgecilemez bir yeralti arastirma
yontemidir.

Miihendislik yaklagiminin temel dlgiileri olan
- zamanlama,

- maliyet,

- glivenilirlilik ve

- ¢evre koruma

agisindan yadsmnilamaz ustiinliikler igermektedir.

Abstract

The reverse circulation system has found an accelerating practice in developed countries |
since 1952. The system, particularly in the countries (e.g.. USA, Canada, South Africa) where
intensive underground mining activites prevail has become an essential subsurface investigation
tool.

The reverse circulation system bears an appreciable significance in terms of ( a ) time, (b)
cost, (¢ ) safety-security, and ( d ) environmental protection which are elementary concerns in
engineering projects.
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Ahlat ofiyolitli melanjindaki (Cankiri) serpantinitin jeolojik ve jeomekanik
ozellikleri

The geological and the geomechanical properties of the serpantinites in Ahlat ofiolites me-
lange (Cankirt)

Tayfun SEL  DSI V. Bolge Miidiirliigii, Ankara
Recep KILIC Ankara Universitesi Fen Fakiiltesi Jeoloji Miihendisligi Boliimii, Ankara

Oz

Inceleme alaninin 1/1000 olgekli miihendislik jeolojisi haritas: yapilmugtir. Serpantinitin yatay
ve diisey yondeki dagihmu ile temsil edici orneklerin alinmasi amaciyla 6 noktada derinligi 15
ile 40 m arasinda degigen temel sondajlart yapilmigtir. Ahlat ofiyolitli melanj1 igerisindeki ser-
pantinitin agirlikca ve hacimce su emme yiizdeleri, 6zgiil agirhgi, gozenekliligi, kuru birim ha-
cim agirhigi, P dalga hizi, tek eksenli basing direnci, statik elastisite modiilli, birlesik ayrigma
indisi ASTM standartlarina gére incelenmistir. Bu jeomekanik ozellikler dikkate alinarak ser-
pantinit smiflandirilmugtir.

Abstract

The engineering geological map (scale: 1/1000) of the study area is constructed. In order to
determine the statigraphy and to acquire serpantinite core samples from depth, change between
15m - 40m, 6 boreholes in dam site were drilled. The water absorption in weight and the volume,
the spesific gravity, the porosity, the dry dencity, the compression weve velocity, the unconfied
compressive strenght, the static modulus of elesticity and the unified alteration indice of serpan-
tinite in Ahlat ophiolitic melange are studied in according with ASTM standards. The serpanti-
nite is classified based on these geomechanical properties.
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Sereflikochisar (Ankara) kuzeydogusundaki evaporitlerin jeomekanik ozel-
likleri ve ayrisma derecesi

The geocmechanical properties and alteration degree of evaporitic rocks in northeast of
Sereflikoghisar (Ankara)

Nazim KUTLU  DSI V. Bolge Miidiirliigii, Ankara
Recep KILIC Ankara Universitesi Fen Fakiiltesi Jeoloji Miihendisligi Boliimii, Ankara

0Oz

Bu ¢aligmada Ust Eosen - Alt Miyosen yash jips ve anhidritlerin jeolojik ve jeomekanik
ozellikleri Pegenek baraj yeri (Sereflikoghisar - Ankara) aragtirmasi sirasinda incelenmistir. In-
celeme alaninda 1/2000 ve 1/10000 6lgekli miihendislik jeolojisi haritasi yapilarak baraj gol ala-
ninin sol sahilindeki jips ve anhidritin sizdirmazlik, stabilite durumunu ve birimleri temsil edici
orneklerin alinmasi amaciyla derinlikleri 104 - 165 m arasinda degisen 5 adet temel sondajt
acimsgtir.

Tek eksenli basing direnci jips igin 78 - 407 kg/cm’, anhidrit i¢in 536 - 839 kg/cm® arasinda-
dir. Statik elastisite modiilii jipste 4800 - 265500 kg/cm? arasinda, anhidritte 338100 - 463100
kg/cm? arasindadir. Dinamik elastisite modiilii jipste 102400 - 615400 kg/cm® arasinda, anhid-
ritte 63380 - 1089000 kg/cm?arasindadir. Jips orta diisiik RQD grubunda, diisiik ¢atlak siklifin-
da, orta bosluklu ve gegirimsiz kayadir. Anhidrit orta - diisiik RQD grubunda, diisiik ¢atlakl,
az - orta bogluklu ve gegirimsiz kayadir. Schmidt gekici geri tepme sayisina gore jips ¢ok yumu-
sak, anhidrit ise sert kayadir. Tek eksenli basing direnci ve modiil oranina gore jips diisiik di-
rengli, yiiksek modiil oranl (DY), anhidrit orta direngli, yiiksek modiil oranli (CY) grubu kaya-
dir. Anhidrit nokta yiik direncine gore ¢ok yiiksek direngli, suya dayaniklihga gore agir yiiksek
dayanikli kayadir. Birlesik ayrisma indisine gore jipsin %17'si ayrigmamus, %59 u ayrigmis,
%8 i orta ayrismig, %8 i fazla ayrigmis, %8 i de ¢ok fazla ayrignustir.

Jips ve anhidritin birlesik ayrigma indisi ile dzellikler arasi iligkiler %95 anlamlilik diizeyin-
de incelenmistir. Iliskiler bagintilarla ifade edilerek, korelasyon katsayilari belirlenmigtir. An-
hidritin tek eksenli basing direnci ile nokta yiik (Is) direnci arasinda o, = 71, gibi bir iligki elde
edilmigtir.

Abstract

In this study geological and geomechanical properties of Upper Eocene - Lower Miocene
aged gypsum and anhydrite located in Pegenek potantial dam site (Sereflikoghisar - Ankara)
have been studied.

The engineering geological map (scales: 1/2000 and 1/10000) of the left side of the reservoir
area were constructed in order to determine the stratigraphy, to study permeability and stability
and to acquire samples from the rocks. 5 boreholes in the left side depths differ between 104 and
165 m were drilled.

The uniaxial compressive strength of the rocks are as follows: for gypsum differ between 78 -
407 kgl/cm? for anhydrite differ between 536 - 839 kg/cm® The modulus of static elasticity are fol-
lows; for gypsum differ between 4800 - 265500 kglcm’ , for anhydrite differ between 338100 -
463100 kg/cn?. Gypsum has fair or poor quality according to the RQD value, low joint frequen-
¢y, medium void ratio and very low permeability. Anhydrite has fair or poor quality according to
the ROD value, low joint frequency, low or medium void ratio and very low permeability.
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Gypsum is very low strength and anhydrite is hard rock according to Schmidt hardness. Ac-
cording to the uniaxial compressive strength and modulus ratio gypsum has low strength and
high modulus ratio (DY), anhydirite has medium strength and low modullus ratio (CY). Point
load strenght index is very high and slake durability index is extremely high of anhydrite. Ac-
cording to the unified acteration index it was observed that 17% of the core samples of gypsum
are unaltered, 59% sligthty altered, 8% moderately altered, 8% exteremly altered and 8% highly
altered. 100 percent of the anhydrite sligthly altered.

The relationships were established between the unified alteration index and geomechanical
properties of gypsum and anhydrite by regression analyses 95 percent meaning degree. It has
been obtained for anhydrite a relationship between uniaxial compressive strength (o) and point
load index (1) as o, = 7I.
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Jeoteknik calismalarda miihendislik jeolojisinin énemi :bir érnek

Significance of engineering geological study in geotechnical works:a case study

Mutlu GURLER  Jeoloji Y. Miih. Milli Parklar ve Av Yaban Hayati Genel Mudiirligi
Ilyas YILMAZER  Jeoloji Y. Miih. Spektra Jeotek AS

Oz

Su- siireksizlik -kil (SSK)iigliisii, jeoteknik ¢aligmalarda géz dniinde bulundurulmas: gereken
en onemli konudur. Jeoloji-Jeoteknik model ¢aligmalar: jeoteknik tasarim i¢in vazgegilmez veri
tabanini olusturur.

Jeolojik model, jeolojik birimlerin dort boyutta (x-y-z-t) dagilimi hakkinda bilgi sunar. Bir
miihendislik jeolojisi modeli jeolojik ve hidrojeolojik model tizerine oturur ve kapsamli bir jeo-
teknik aragtirmanin iiretilmesinde dort boyutlu ana veri tabanidir. Buna karsin jeoteknik model,
oOlgtitlerin (parameters)ii¢ boyutta dagilimini gosterir.

Biitiin bu ¢aligmalardan sonra, maliyet, zamanlama, emniyet-giivenlik ve ¢evre koruma bo-
yutlart géz oniinde tutularak en uygun tasarimin gerceklestirilmesi kolaylasacaktir.

Calisma alaninda (Gelibolu Yarimadasi Tarihi Milli Parki), kil ve suyun varhgr acik-
tir.Pliyosen yash ve asirt zayif dayanimli kiltagi-camur tagi-miltagt ardalanmasinin tabakala-
rinin yanisira bu temel birim lizerine denetimsiz olarak konmus yapay zemin arasindaki doka-
nak belirgin siireksizliklerdir. SSK ti¢lisiintin varhginda, siireksizliklerin yamag¢ disari egimli
olmast,bir kiitlesel kaymanin temel nedenidir.

(Coziim, sorunun modellenip, SSK {i¢liisiiniin etkisinin en aza indirilmesinden ge¢mektedir.

Abstracts

Water - discontinuity - clay (WDC ) trinity is the main concern in a geotechnical work. Geo-
logical-geotechnical model study forms an essential basis to perform a proper geotechnical de-
sign.:

A geological model provides information about the distribution of geological units in four di-
mension ( x-y-z-t). An engineering geological model utilizes both geological and hydrogeologi-
cal models as database and it provides a 4-D view to carry out a comprehensive geotechnical in-
vestigation. However, a geotechnical model depicts the distribution of parameters in three-
dimension ( x-y-z-)

Based upon the aforesaid studies, it becomes easier to execute a convenient design which
could be optimized in terms of cost, timing, security-safety, and environmental protection.

The presence of clay and water in the delineated area (Gelibolu Peninsula Historical Nation-
al Park ) is obvious. The study area consists a made-ground and the extremely weak unit which
is Pliocene aged and it comprises alternation of claystone-mudstone-siltstone. The bedding
planes within these units are the major type of discontinuties. In the presence of WDC trinity, the
outslope condition of major discontinuties is the main source of a mass-movement.

To mitigate the adverse effect of the trinity is one of the practical solutions to sustain the re-
quired stability.
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