BEYPAZARI (ANKARA) DOGAL SODA .(TRONA) SAHASININ HIDROJEOLOJi

Hydrogeological Inveétigation of Beypazary (Ankara) Trona (Naotural Soda) Field

TOROS OZBEK : Maden Tetkik ve Arama Genel Miidiirliigli, Ankara
CAVIT OZGUR S Maden Tetkik ve Arama Genel . Miidiirliigii, Ankara

OZ : Ankara Beypazari Trona sahasinda yapilan arama ve rezerv sondajlarindan artezyen yaparak yeraltl
suyu citkmasi iizerine sahada yeralt: suyu probleminin varligl saptanmig olup gerek igletme ySnteminin sap-
tanmasi ve gerekse igletme safhasi esnasinda olugabilecek yeralt: suyu probleminin boyutlar: ile etkisini
onceden belirlemek amaci ile hidrojeoloji etiidii yapimaktadir, '

Inceleme alaninda Miyosen yashh Karadoruk Formasyonunun M3 seviyesi ile Cakiloba Formasyonunun
M,  seviyesi soda yataginin iistiindeki yeralt: suyu iceren akifer zonu tegkil eder, Akifer zonu tegkil eden
kayaglar genellikle silisifiye, ¢ortlii kirectag, karbonath tif ardalanmasindan olugmaktadir, Bu seviyeye
inen kuyular 2-25 lt/sn arasinda artezyen yapmaktadir, 8 ve 9 numarali sondajlardan artezyen yaparak
. soda zonundan sodaca doygun yeralti suyu ¢ikmas) bize sahada ikinci bir akiferin varligim gostermekte-
dir, 8 numarali kuyu 7 lt/sn artezyen yapmakta olup kuyu suyu 19, 383 erimig soda icermektedir,

Ariseki sektoriinde yapilan eg basing yiizeyi haritalarindan beslenmenin kuzeyden olup, yeralti suyu
akiminin K-G dogrultuda- hareket ettigi belirlenmigtir, Giineyde bulunan Zaviye fayl negatif sinir1 olugtur-
maktadir, Soda zonundaki suyun faymn etkisi ile toplanmasi miimkiin goériilmektedir, :

Ust akiferden aliman kuyu sularmin kalsiyum, magnezyum, sodyum bikarbonath sular grubuna gir-
digi belirlenmigtir, ; ;

Akiferlere ait kuyu karakteristiklerinin (T-K-S-R) saptamak ic¢in inceleme alaninda 3 adet pompaj kuyu
grubu (sodali zonun {izerini test yapmak igin) ve sodali zondaki yeralti suyunu (salamura suyu) belir-
lemek igin bir adet pompaj kuyu grubu hazirlanmig olup testleri yapilacaktir, ; AR

Pompa testleri ve goézlem kuyularinin vasitasi ile sodali zon ile iistteki akifer zonun iligkisi belirlenecek
ve ayrica izotop analizleri ile hidrolik sistem ve beslenmeye ait ozellikler saptanacaktir,

ABSTRACT : During the drilling of natural soda well in Beypazar: trona field, Ankara, undergromd
water reached the surface of the ground, Hence, hydrogeological investigation of this area has been under-
taken in order to pre-select the favourable mining technique and to make a pre-assessment of underground-
water-related problems that may be encountered during mining, .

The M, unit of the Karadoruk Formation and theM, unit of the Cakiloba Formation Constitute an
aquifer above the trona horizon in the study area. This auifer is made up of alternated silicified limestones
and carbonated tuffacerus rocks, Discharge rates of the wells that reached this level range between 2.25
et/sec, Water enriched in dissolved soda that reached the presence of another aquifer in the area, The
discharge rate in Well 8 is 7 1t/sec and dissolved sodamake up 33.2 1%, of this solution, :

Potentiometric maps of the Ariseki sector indicated that the aquifer is recharged from the North and
the underground water flows in N-S diction, Zaviyo fault serves as a negative boundary on the south and
it appears that water accumulation in the trona horizon is related to this boundary.

It was determined that water specimens taken from the Upper aquifer fall in the Ca-Mg-Na bicar-
bonate water group.

In order to determine the well characteristics of Upper (above the trona horizon) and lower (within
trona horizon) aquifers three and one respective groups of pumping wells are designed and tests will
be carried out, C :

Soda wells that had been drilled before were chased and prepared as observation well to study ‘the
underground water present hoth in upper and well aquifers,

The presence or absence of any relationship between the trona horizon and upper , aquifer will be
studied by the use of data obtained from pumping tests and observation wells, Furthermore, isotopic studies
will be undertaken to determine particulars of the hydraulic system and of the recharge of the undergro-
und reservoirs, i : '
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SiVAS BEDIRLI - BOSANKAYA DEMIRYOLU GUZERGAHI JEOFIZIK YONTEM
UYGULAMALARI ILE ZEMIN SINIFLAMASI VE SOKULEBILIRLIK BELIRLEMELERI

Engineering Geophysical Studies on Sivas Bedirli-Bostahkaya Railwayroute

VELI DEMIROGLU EIEI Genel Midirligi, Ankara
FAIK CAKAN . EIEI Genel Mudiirligli, Ankara

OZ : Baymdirlik ve Iskan Bakanhgi Demiryollari, Limanlar ve Hava Meydanlari Ingaati Genel Midiirliigi
(DLH) tarafmdan yapimi diigiiniilen yaklagik 45 km, uzunlugundaki Sivas Bedirli-Bostankaya Demiryolu gii-
zergahinin jeofizik calismalari Elektrik  Isleri Wtiitldaresi Genel Miidiirliigii tarafindan yapilmigtir,

Jeofizik caligmalarin amacl; giizergah boyunca yapilan jeolojik etiitlerle birlikte birim ve formasyon ko.
numlarmi aydinlatmak, diigey ve yanal siireksizlikleri saptamak ve Ozellikle boyuna sismik dalga hizlarina
bagll olarak yarma ve dolgularda zemin simiflamasi (Klas) yaparak sokiilebilirlik diizeyini belirlemek ve boy-
lece projenin ' gerceklestirilmesi agsamasinda yiiklenicinin kargilagabilecegi sorunlari ve ¢ozilimlerini saptamak
idije : ;

iki yontem birlikte uygulanmig (sismik-dzdireng) ve mekanik sondajlarla da korelasyon saglanarak haf-
riyati zorunlu kesimlerde sokiilebilirlik acisindan makina parkmna iligkin yorumlar yapilmigtir,

Miihendislik acisindan “sorunlu” olarak bilinen jips ve killi jips birimleri (oligomiosen yagh lagiiner) ca-
ligma alaninda oldukca yaygin olarak gdzlendiginden, ayrintili bir gekilde etlit edilmisg ve fiziksel ozellikleri
belirlenmigtir,

ABSTRACT : Geophysical investigation of Sivas Bedirli-Bostankaya proposed railway route of about 45
km, length planned by DLH has been conducted by General Directorate of EIE, -

The aim of the geophysical studies is to define not only the stratigraphic sequences but also vertical
and lateral discontinuities, This also covers especially the classification of the soil rippayility caracteristics
on railway cuttin and filling areas using longitudinal seismic wave velocities as a criteria, :

At works, seismic and resistivity methods has been performed and the data obtained has been
correlated with borehole data to estimate machine park capacity to be used in rippable zones,

Gypsiferous formations observed in a wide spread manner on the railway. route has been investigated in
detail and physical parameters are defined. : W ; B 5 :
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SAMSUN YERLESIM SAHASI MiKROBOLGELENDIiRME CALISMALARI

Microzonation Studies for Samsun Metropolitan Aren

VEDAT DOYURAN O__D.T,U, Jeoloji Miihendisligi Boliimii, ‘Ankara
TAYLAN LUNEL 0.D.T.U, Jeoloji Miihendisligi Bolimii, Ankara
DEMIR ALTINER ©.DIT T Jeoloji Miihendisligi Boliimii, Ankara
.ALI KOCYIGIT . O.D.T.U. Jeoloji Miihendisligi Boliimii, Ankara

OZ : Saghklh kentlesmenin temel Ogesini olusturan. jeolojik cevre ile uyum, kent planlamas1 asamasinda
gogu kez ihmal edilen ancak sorunlar ortaya giktikca giindeme gelen bir konu olma 6zelligini halen korumak-
tadir, Bunun tipik érnegini Samsun kentimizde gormekteyiz. Artan niifusun dogal bir sonucu olan yogun ve yay-
gin yerlegim, bu kiy1 kentimizin glineydeki sirtlara dogru tirmanmasina neden olmustur, Jeolojik cevre ko-
sullarmi zorlayarak gerceklestirilen bu saglksiz tirmanis zamanla etkisini gOstermis ve bugiin, yerlesim ala-
ninin biiylik bir kismu heyelan tehdidi altinda bulunmaktadir,

Heyelanlarin olusumuna yol acan baglica etmenler yamag geometrisi, kayag tiirti, kayag ozellikleri ve yer-
altisuyudur. Yamag¢ .geometrisi, egim haritalar1 hazirlanarak incelenmis ve egim ile gev hareketleri arasin-
daki iligki belirlenmistir, Yerlegim sahasindaki heyelanlarin 6zellikle marnlarda yogunlagtiz1 goriilmiistiir, Ze-
min &zelliklerini belirlemek amaci ile yirmidért adet sondaj acilmig ve alinan niimunelerin indeks ozellikleri
ile mukavemet parametreleri belirlenmigtir, Ayrica ondsrt lokasyonda statik penetrasyon deneyleri yapilmis-
tir, Mevcut halk kuyular: ve bazi sondaj kuyularindan siirekli yeraltisu diizeyi 6l¢limleri alinarak yeraltisu dii-
zeyindeki degigmeler incelenmis ve es su diizeyi haritasi hazirlanmigtir, Yogun yerlesimin jeolojik gozlemleri
onemli &lglide kisitlamasi nedeniyle zemin-yap: etkilesimine iligkin godzlemlere aglrhk verilmigtir, Bu amacg-
la, mevcut konutlar hasar derecelerine gére s1n1f1and1mlm1§ ve zeminin davramgl hakkinda ayrintili bilgi-
ler elde edilmigtir,

Morfolojik, jeolojik  jeoteknik ve hidrolojik incelemeler yani sira konutlardaki hasar belirleme caligma-
lar1 Samsun yerlesim sahasinda gergeklestirilen mikrobdlgelendirmenin esasini tegkil etmistir. Bu inceleme-.
ler sonunda yapilagmanin tamamen sakincali oldugu ve mevcut yapilarin bosaltilacag: alanlar; yeni yapilas-
mamn sakincali oldugu, mevcut yapilarin dondurulacag: alanlar; bellrh kogullarla yeni yapilagmaya izin veri-
lecek alanlar olmak lizere baglica iic bolge belirlenmigtir, :

ABSTRACT : One of the basic requirements of a healthy urbanization is compliance with the geological envi-
ronment, During the urban planning stage this requirement is very often neglected, however, it still maintains
itself as the main issue of the agenda orly when the problems arise, A typical example of this may be seen
in the city of Samsun, Dense and widespread urbanization, which shows itself as a natural consequence of an
increase in population, forced this coastal town to expand soutward by climbing uphills, This southward climb,
which was accomplished in spite of the adverse geological environmental conditions, has new started to
reveal its consegences, Today, the majority of the town is under the threat of landslides, :

Major factors which contribute to landsliding include the slope geometry, the rock type, conditions of rocks,
and the groundwater. The problem of slope geometryis handled by preparing slope maps which are frequently
used to establish relationships between the slope angle and -the slope movements. Majority of the slope
movements are seen to concentrate within the terrains underlain by marls. In order to investigate the geo-
technical conditions of the foundation rocks twentyfour boreholes were drilled and fourteen static penetration
tests were performed. On the core samples index and strength tests were conducted. Hydrogeological obser-
vations were carried out on i:he existing dug wells and also on the drilled wells by continuous monitoring of
the groundwater levels, The fluctuations of the groundwater levels were observed and a groundwater table
map is prepared, Due to the restrictions imposed by danse settlements on the geological observations, due
consideration as given to soil structure interaction phenomena, In order to accomplish this task existing
structures were categorized based on the degree of damage that they suffered due to poor foundation
conditions, Thus, additional information were obtained on the response of foundation to urbanization,

The morphological, geological, geotechnical, and hydrogeological investigations coupled with the damage
surveys on existing structures provided the basis of microzonation studies for the Samsun metropolitan area, '
As a result of these investigations three zones were distinguished, These include the areas where urbaniza-
tion should not be permitted and the existing buildings be evacuated; the areas where new urbanization
should not be permitted and the existing buildings be suspended; and the areas where urbanization should be
permitted with certain restrictions,
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ANKARA ANDEZITLERINDEKI KIRIK ve CATLAKLARIN JEOMEKANIK OZELLIKLERI

‘Geomechanical Propérties of the Fractures and Joints Within the Andesites of Ankara

ERGUN KARACAN H.U, Jeoloji Miihendisligi Boliimii, Ankara
K. ERCIN KASAPOGLU "H.U. Jeoloji Miihendisligi Béliimii, Ankara.

OZ : Bu galigmada, Ankara kenti icindeki andezitlerde cesitli ybnlerde gelismis olan kirik ve catlaklarin
jeomekanik ozelliklerinin belirlenmesi amaclanmigtir, Bu amaca yonelik olarak; ilk asamada andezit cikmala-
rinda sistematik kirik ve catlak 6lgiimleri yapilmigtir, Daha sonra, bu dlciimler bilgisayar ile ¢Oziimlenerek;
kontur ve giil diyagramlari, egim dagilimini veren histogramlar olusturulmustur, Ikinei agamada ise, sekiz
farkll noktada kirk ve catlaklarin jeomekanik 6zellikleri belirlenmig ve andezitlerin eklemli kayag kiitle si-
niflamasl yapilmistir, Ankara andezitlerindeki kirik ve ¢atlaklar genelde sistematik takimlar olugturmakta
olup; 200-600 mm, arasinda degisen ‘orta’ aralilk degerine; 3-10 m,. arasinda defigen ‘orta’ devamliliga;
6-20 mm, arasinda degigen ‘dar’ aciklik degerine ve ‘dliz-kaba’ ylzey plirtizliiliigline sahiptirler, Andezitler-
de ortalama blok boyutu indeksi 60 cm. olup; hacimsal eklem sayis1 verilerine goére bunlar, ‘orta boy’ bloklar
olarak smiflandirilabilir, Kirik ve catlak dolgularinda egemen olan mineraller; basta kil mineralleri olmak iize-
re plajiyoklaz, kalsit ve kuvarstir, Eklemli kayac kiitle siniflamasina gore; Ankara andezitleri ortalama 55
puanla, ‘oldukca iyi’ kayag sinifinda yer alirlar. Ankara bolgesinin tektonik gelisiminde etkin olan asal geri-
lim eksenleri ile andezitlerde belirlenen egemen Kkirik-gatlak takimlarinin dogrultulari mekanik agidan uyum-
luluk gosterirler, Genelde, KB-GD ve KD-GB dogrultulu takimlar makaslama, yaklagik K-G dogrultulu ta-
kimlar ise, ‘tansiyon’ ('atlaklam niteligindedirler,

ABSTRACT : Purpose of this investigation was to determine the geomechanical properties of fractures and
joints developed in various directions within the andesites in city of Ankara, First, a systematic survey of
fractures and joints in the andesite outcrops was carried out. These measurements were analyzed in terms of
rose diagrams, contour diagrams and histograms utilizing computer programs. At the seconds stage; geo-
mechanical properties of the fractures and joints were determined at eight different locations; and jointed rock
mass classification of the andesites was established, In general the fractures and joints of Ankara andesites
form systematic sets, having ‘moderate’, spacing values (200-600 mm.); ‘medium’, persistence values (3-10
m.); ‘narrow’ aperture values (6-20 mm.); ‘medium’, persistence values (3-10 m.); ‘narrow’ aperture values
(6-20 mm,) and ‘smoothrough’ surface roughness. Blocks of the andesites, having a block size index of about
60 cm. may be classified as ‘medium size’ according to the volumetric joint count data. The principal minerals
in infilling of the fractures and joints in the andesites are mainly clay minerals, plagioclase, calcite and
quartz, On the basis of jointed rock mass classification, the Ankara andesites can be evaluated as being
‘quite-good’ with an average rating of 55 points, The directions cf the principal stresses that have been
effective in the tectonic evolution of the Ankara region, are found to be mechanically conformable with the
directions of the dominant fracture and joint sets determined-in Ankara andesites, In general the NW-SE
and NE-SW trending sets are determined to be “shear’ joints, whereas the N-S striking sets are ‘tensior’ joints,

TURKIYE JEOLOJI KURULTAYI 1985 BILDIRI OzZLERI 81



SINOP NUKLEER SANTRAL YERi ZEMiN JEOFIZiK ARASTIRMALARI

Geophysical Investigation on Sinop Nuclear Power Plant Site

BULENT BAYER ; E.1EI Genel Midiirliigli, Ankara
NECATI SARAC ; : E.IE.I ‘Genel Miidiirliigli, Ankara

OZ : Caligmanin amaci, niikleer santralin yapilacagi kesimde temel olarak diiglinlilen Ust Kretase yasgh
Hamsaros Formasyonu (Bazaltik aglomera, volkanik aglomera, lav) ile bu formasyon iizerine uyumsuz olarak
gelen Pliyokuvaterner yagh Sarikum Formasyonu'nun (Tutturulmamig kum, Kkiltasi, cakiltagl, ve Kkiregtast
ardalanmasi) konumlarinin ve dokanaklarinin ayrintili bir sékilde belirlenmesi ve temel olacak Hamsaros
formasyonunun sismik dalga hizlarinin olgiilerek dinamik parametrelerinin (Poisson orani, Young modili,
Shear modiilii vb.) hesabla.nmasrdu', s :

HElektrik ve sismik yéntem uygulamalar ile sik profiller boyunca caligmalar yapilmig ve liretilen veriler
bir panel diyagram ve kesitleri lizerine taginarak yoruma gidilmistir,

Elektrik yontem uygulamalarinda 15 adet profil boyunca yatay profil caligmasi, soruna ydnelik olarak
secilmig 50 lokasyonda da diizey elektrik sondajlar yapilmigtir. o :

Sismik uygulamada ise profiller boyunca boyuna ve enine sismik dalga hizlar1 (Vp, Vs) olciilmiigtiir,

ABSTRACT : By this 'wor"k, seismic and horizontal profiling methods have been applied in order to define
the depths down to the bedrock, Bedrock is called Hamsoros Formation which consists of basaltic aglo-
merate, volcanic aglomerate and lava.,

In additibn, dynamic parameters of the bedrock and Sarikum Formation that overlies the bedrock have
been calculated by using longitudinal and transversal seismic waves velocities,

As it is well known, these parameters such as Poisson Ratio, Elasticity Modulus, Shear Modulus have very
important value for engineering decision,
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KUSADASI (AYDIN) YERLESIM ALANININ ZEMIN SORUNLARI

Foundational Problems of the Kusadasi (Aydwn) Residential Area
ONDER YAZICI : D.E.UMM.F. Jeoloji Miihendisligi Boliimii, Izmir

Oz : Kugadas!t yerlesim alan1 Menderes Masifi metamorfik kayalar ile Neojexi yash golsel tortul kayalar
tizerine kurulmustur,

Kentlesme acgisindan bircok sorunlar yaratan Miyosen yagh kayalar altta cakiltag birimi ve iistte kiltagl
ve killikirectagt ardalanmasindan olugmusg birimden yapilidir, Kalin katmanh cakiltaglar metamorfik kaya
kirintilarindan olugmusg ve kil aramadde ile tutturulmustur, Kiltag1 ve Killikirectagl ardalanmasindan olugmusg
birim, icierisinde 6nemli turistik tesislerinde bulundugu ve yenilerinin de yapiminin planlandig1 Kugadas: il-
cesi yerlegim alanlarinin biiyiik bir béliimiiniin temel zeminini olugturmaktadir, Kiltaglarimin baskin oldugu
diizeyler jeolojik yap: ve yamag egiminin uygun oldugu yerlerde kaymalara, istenmiyen kabarma ve otur-
malar ile iizerinde inga edilmis olan yapilarda geligen catlamalara neden olmaktadir,

Bu caligmada Kusadas’nin giineyindeki yerlegim alanlarimin Miihendislik-Jeolojisi sorunlar1 incelenmig ve
Grup Yap: Kooperatifi yerlegim alaninda gelisen yer kaymalarinin durdurulmasiyla ilgili oneriler ileri stiriil-
miigtiir,. Caligma bitiminde &6zellikle kiltaglarinin baskin oldugu diizeylerin ylizeyledigi alanlarda yapilacak
ingaat ve hafriyat caligmalarinda zeminin jeolojik &zelliklerinin goézoniine alinmasimin gerekli oldugu sonu-
cuna varilmigtir, Caligma alani bir yerlesim alaninin planlamas: agamasinda zeminin jeolojik incelemesinin ne.
mini godstermesi agisindan ilgingtir,

ABSTRACT : Foundational Problems of the Kusadas:t Residential Area :
The residential area of Kugsadasi District is built on the metamorphic rocks of the Menderes massif and
the lagoonal sedimentary rocks of Miocene age, ;
The Miocene succession, which causes various problems in urban development, consists of conglomerate
unit below and intercalations of clastone and clayeylimestone unit above, :
The conclomerates are thick-bedded and composed of metamorphic fragments such as schists and marb-
les, These fragments are cemented with clayey matrix, The calystone and clayey limestone interclations
crop out in larg‘e areas around Kusadasi and in these areas new residential places are built recently or
planning to be built in near futures, Especially claystonedominated interals in this later unit cause important
_ foundational problems and in areas where high topographic slope angle exists and geological structure is
suitable, landslides, swelllings or callopses occur in foundations, :
In this study some engineering geological problems of the residential areas in the south of Kusadasi ha-
- ve been examined and preventive measures for the landslides occuring in the area of Grup Yapi Kooperatifi
~ have been put forward, As a result of the studies, it is found that in areas where claystones are dominant,
the geology of the foundational places should be examined in detail and building or excavations should be
planned properly. ‘ |
The study area is unique in shoing the importance of geological examination of the foundation of a resi-
dential area in the stage of its development plan,
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YUKARI ZAP HAVZASI ENERJi OLANAKLARI

Hydroulic Energy Possibilities of the Upper Zap River Basin
BAYRAM DEMIREL ' : EIE., Genel Midirliigi, Ankara

OZ: Ortalama 13 m3/sn, akima sahip Yukari Zap Havzasinin bilyiik bir kismi Miyosen sonunda siiriik-
lenim ortiileri geklinde havzaya yerlesen allokton birimlerle &rtiiliidiir. . Allokton birimlerden proje kapsa-
mina giren Yiiksekova karmagigi; ofiyolit toplulugu kayaglar kirectagi, volkanik birimler ve serpantinit
igerir. Yiizlek verdigi yerlerde biiyiik capta bircok heyelamn olusumuna neden olur, Kirectagindan olugma
oldukca karstik Pliokuvaterner cokelleri ise havzada izlenen tek otokton birimdir,

Yapilan istikgaf calismalarinda havzada akiy yukaridan akig asagiya dogru sirasiyla Poyraz alan, Bag-
kale, BaZisli ve Yenihan kademeleri diisiiniilmiigtiir, Bu projelerin kapsami altinda yapilan jeolojik caligma-
lar sonucu cesitli jeolojik nedenlerden dolayi Bagkale kademesi hari¢ digerleri gecerliligini kaybetmistir,

Yapilan proje degigikligi ile havzanin Yukar: kisimlari Bagkale Dbaraji ile degerlendirilmistir, Bagkale
baraj yeri ile Asag1 Zap Havzasrnin en yukari kademesi olan HakkAari baraji rezervuar kotu arasinda kalan
360 m, lik diisiiyii degerlendirme olanagl jeolojik. nedenlerden dolay: kisitlidir, Bu nedenle s6zkonusu kesim
arasinda kalan diigiiniin ancak ticte biri Bagigh HES'l1 ile degerlendirilebilmigtir,

Talveg kotundan 63 m, yiiksekliginde diigiinlilen Bagkale baraji dolgu-blanketli tiptedir. Baraj yeri Yiik-
sekova karmagigl lizerinde yer alir, Gl alanimin biiyiik bir kism1 karstik yapidaki Pliokuvaterner g¢ékelleri ile
iligkidedir, Pliokuvaterner c¢okelleri daha alttaki gegirimsiz yiiksekova karmasigl ile sarilmig durumda ol-
dugundan gdél alani icinde kagak sorunu yoktur, Baraj yerine yakin ufak moloz akmalari diginda yamaclar
durayhdir,

Bagigh HES’i ise 1695 m. kotundan cevirme bendiyle alinan suyun 2700 m, uzunlugundakl tunelle akig
agagiya diigiirlilmesi esasina dayanir,

Sozkonusu kademelerin devreye girmesi halinde Yukar: Zap Havzast’nda yilda ortalama 127 Gwh ener-
ji lUretimi miimkiin olacaktir, :

ABSTRACT : Most of the Upper Zap River Basin, where the annual mean discharge is 13 ms/sec, is
covered with allochthonous units which meved from their original places in Late Miocene as a result of
the tectonic processes and settled their present place in the form of overtrusts. Among these allochthonous
units, only the Yiiksekova Complex exists in the project area and it consists of ophiolites, limestones, vol-
canic rocks, and serpentine, This complex caused the occurrences of many landslides in the project area at
the places where it outcrops; The only autochtonous unit that has been observed in the basin is the plioqu-
aternary sediments which are formed of moderately karstic limestones.

In the reconnaissance researches, Poyrazalan, Bagkale, Bagigl, and Yenihan hydraulic energy poss1b1htles
were considered in the basin respectively from the upstream to the downstream, Conseguently, the essential
engineering geological studies have been carried out on these alternatives and only the Bagkale alternative
has been observed to have the suitable geologic conditions fit for the project, g

Upon this result, some changes in the project has been made and the upper part of the basin has been
evaluated with the Bagkale dam, The evaluation of the hydraulic head which is 360 m. and takes place bet-
ween the Bagkale dam site and the tail of Hakkari dam reservoir, is limited due to some inconveniences
in the geologic COI’ldlthHS Nevertheless, one third of the hydraullc head has been evaluated with the alter-

native of Bagisl hdroelectric power plant, _
: The Bagkale- dam, which is considered to have a height of 63 m. from the thalweg, is designed to be
_built in rock-fill type with a blanket. The dam site is located on the Yiiksekova Complex, Most of the re-
servoir area is in conumection with the karstic Plioguaternary sediments, Since these sediments are surroun-
ded by the impervious underlying Yiiksekova Complex, there will be no leakage problem in the reservoir, The
slopes are generally stable. There are only some small and insignificant talus slides near the dam site.
The Bagigh hydroelectric power plant has a cofferdam at the elevation of 1695 m, and a 2700 m,
power tunnel through which the water will be carried to the power plant,
A mean annual energy of 127 Ghw will be ensured from these two alternatives in the Upper Zap River
Basin when they are put into use,

TURKIYE JEOLOJI KURULTAYI 1985 ‘BILDIRI OZLERT 85



ASAGI ZAP HAVZASI ENERJI OLANAKLARI

Energy Possibilities of Lower Zap River Basin
HASAN HUSEYIN COGALAN EIEI Genel Miidirliigli, Ankara

OZ : Agag1 Zap Havzasi Geligtirme Projesinde, E. 1.BE. Idaresi tarafindan 672 m, lik hidrolik diigiiyii degerlen.
dirmek amaeiyla Hakkari, Doganli, Gecimli ve Cukurca baraj yeri segenekleri diigliniilmiigtiir,

Inceleme alam icinde en eski otokton birim Orta Kambriyen yashh Derik grubu, en genci ise Mlyosen yasgh
Midyat grubudur. Allokton birim olarak yalmz Eosen-Oligosen yagh Urse karigigl yer almaktadir.

Asag1 Zap Projesinde ilk kademeyi olugturan Hakkari baraj yerinde yilik ortalama debi 50 m3/sn, son
kademe olan Cukurca baraj yerinde ise 110 m3/sn dir.

Proje kapsaminda yer alan Hakkari baraji, Urse karigigl lizerinde yer alir, Temelden yiiksekligi 213 m.
olarak diigiiniilen kaya dolgu tipindeki barajdan yaklagik 11 km, lik kuvvet tiineli ile briit 268 m, lik diigil el-
de edilebilecegi hesaplanmigtir,

Yigml Formasyonu lizerinde yer alan Doganh baraji temelden 210 m, yuksekhgmde olup, beton kemer
veya beton agirlik tipinde olmasi diiglinlilmektedir,

Birinci segenek olarak baraj yerinde inga edilecek santral ile briit 144 m, diigli, ikinci segenek olarak da
vaklagik 19 km, lik kuvvet tiineli ile briit 345 m, lik diigli amaglanmigtir,

Ancak birinci secenek icinde sozkonusu olan Gegimli baraji, Sadan Formasyonu lizerinde kaya dolgu veya
beton kemer tipinde olmasi tasarlanmaktadir, Temelden yiiksekligi 178 m, olup, 7.8 km, lik kuvvet tiineli ile
briit 201 m, diisli elde edilebilecektir, : g

Habur grubu iizerinde yer alan Cukurca baraji temelden 40 m, yliksekliginde blanketli dolgu tipinde
diigliniilmektedir, Briit 59 m, diigiinlin 2.7 km, lik bir kuvvet tiineli ile elde edilmesi planlanmigtir.

ABSTRACT : 'With in the Development of lower Zap River Basin Project, Hakkari, Doganh, Gec¢imli and Cukur-
ca dam sites have been proposed by EIE, Administration in order to make better use of 672 m., hydraulic
head. !

The oldest rock unit in the study area is Middle Cambrian aged Derik group, the youngest is Miocene
aged Midyat group, Allochthon unit is only Eocene-Oligocene aged Urse complex,

'Water discharge at the Hakkari dam site is nearly 50 m3/ sec, which is the rist step in Lower Zap River
Basin and 100 m/sec. at the Cukurca dam site.

Hakkari dam site is located on the Urge Complex which is the lower tectonic slices of Hakkari complex.
The proposed rockfll dam would have a height of 213 m, above foundaton, and 268 m, drop could be obtained by
11 km, power tunnel,

Doganli dam site is located on the Y13l formatlon The proposed thin arc or gravtly dam would have a
height of 210 m, above foundation,

The proposed first alternative, power station is planned near dam axis and obtained 144 m, drop. The se-
cond alternative, 345 m, drop could be obtained by 19 km, power tunnel .
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CESITI BARAJ ve HES PROJESININ MUHENDISLIiK JEOLOJiSi SORUNLARI

Engineering Geological Problems of Gegitli Dam and hep Power Project
BAYRAM DEMIREL EIEI Genel Miidiirligd, Ankara

0% : Gecitli baraj ve HES'l, Zap Suyu'nun yan kolu olan Cemikatli Deresi’si iizerinde yer alir, Ortalama
debi 5 m3/sn, dir. Proje; g6l alanindan alman suyun 7200 m. uzunlugundaki bir tiinelle Doganlh gbl alani
lizerine kurulacak santrala diigiirlilmesi esasina dayanir, Briit diisii yaklagitk 445 m, dir,

Talveg kotundan 62 m, yliksekliginde diigliniilen baraj dolgu tipindedir. Baraj yeri ve g6l alami ta-
mamen Durankaya karigigl icindedir, Durankaya karigigi; sliriiklenim nedenile bloklu ve diizensiz goriiniim-
lti, ince katmanh filig gériinlimiinde geyl ve marn arakatkil kumtagi, kiregtag: blok ve mercekleri, gist, meta.
kumtasi ve serpantinit bloklar: icerir, G6l alan: icerisinde gecirimli oalbilecegi dﬁgl‘inﬁlen kirectagy hemen her
yerde gegirimsiz sist ile sarilmig durumdadir, Bu nedenle g6l alaninda su tutma agisindan sorun yoktur,

Yamag egimleri fazla degildir, Ancak, sag sahil boyunca gol alani ve baraj yeri ile iligkili olarak gist lize-
rinde geligmig bliyiik bir heyelan mevcuttur, Genig bir alana yayllmig topuk malzemesi icerisinde yer yer
temel kaya mostralar: izlenmesi yaninda ikincil akmalar mevcuttur, Kademeli olarak gelen malzeme akinti-
larindan dolay: topografyadaki kabarmalar belirgindir.Bu nedenle sag sahilin yamac durayhligi acisindan sa-
kincali olabilecegi diiglincesi simdilik agir basmaktadir,

Diigiiniilen tiinel basingli, 3.30 m, ¢capinda ve 7200 m, uzunlugundadir, Tiinel capina bagh olarak gecilecek
kaya birimlerinin ¢, 20’si “orta kaya” 6zelligindedir,

950 m, uzunlugundaki cebri boru yamacinda temel kaya ylizeydedir., Tabaka konumlar1 20° lik egimle ya-
magc icine egimli olup duraylilik acisindan sorun yoktur,

Doganl baraJmm gol alanm1 kotu ilizerinde diiglinillen santral yerindeki taraca sorun yaratmayacak o6zel-
liktedir,

ABSTRACT : Gegitli dam and HEP is located on Cemikatli Creek which is the tributary branch of Zap
River, Mean discharge is 5 m3/sec, 445 m, head could be obtain by 7200 m. power tunnel which is located
on Doganli maximum reservoir level,

The proposed blanket type earth fill dam would have a height of 62 m. about thalweg and located on
Durankaya complex, Durankaya complex consists of blocky and untidy appearance thin bedded flysch,
shale and marl interbedded sandstone, limestone block and lens, schist, metamorphosed sandstone and ser-
pentine blocks, There is no leakage problem in reservoir area, :

The bank slope are low angle, There is a large landslide which developed at the right bank on Du-
rankaya complex, The landslide covers large area and a few bedrocks outcrops can be seen in slided mate
rial, Thus, there is a slope stability problem at the right bank.

The power tunnel has been 2.30 m. diameter and 7200 m. length, Rocks excavated along the tunnel
supposed to be “goodexcellent” (80 ¢,) and “medium” (20'%) according to Bieniawski classification,

Some 950 m, long penstock is located on slope formed by beds dipping 20° with in the slope

It seems, there is no geological problem on power house site,
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CAYIRHAN TERMIiK SANTRALIi ZEMIN iYiLESTIRME CALISMALARI

Caywhan Thermal Power Plant T|G Foundation Grouting
YUKSEL TAN : EIE.I Genel Midiirligii, Ankara

OZ: 1984 yii sonu itibariyle ingaati ortalama yaklagik ‘% 80 oraninda gergeklegtirilmis olan Cayirhan
Termik Santralinin Tiirbin Jeneratdr temelinde ayda ortalama 2 mm, kadar oturma bulundugunun 1984
yili baglarinda EIE, Idaresi Genel Midiirliigiine bildirilmesi ve care ' bulunmasinin istenmesi iizerine
once :

“TEK Cayirhan Termik Santrah Deneme Enjeksiyonu” adi altinda bir caligma baglatilmigtir, Bu ca-
ligmanin amaci s6zii edilen santral temelini olugturan zeminin tagima giiciinii arttiracak ve bu yolla otur-
malarl kismen veya tamamen onleyecek yontemi saptamak olmugtur, Caligma sirasinda yerinde ve la-
boratuvarda cesitli deneylerle zeminin tabii haldeki ozellikleri saptanmistir, Genel olarak Lés’e benzer
- karakterdeki az killi siltten olugan zemine sondaj kuyulari yardimiyla cegitli bilesim ve su-kati madde
oranlarinda hazirlanan c¢imento esasli maddeler basing altinda enjekte edilmistir, En efektif kuyu dizayninin
saptanmas! amaciyla degigik ara mesafeli ve degigik derinlikteki enjeksiyon kuyulart kullamimigtir, Calig-
ma sonunda enjeksiyon 6ncesi ve sonrasi yerinde deneyler yardimiyla. 6zellikle tagima giicii acisindan zayif
zonlarda '% 20’ye varan kompaksiyon ve 3 kata yakin tagima giicii artigl saglanmigtir, Daha sonra deneme
enjeksiyonunun 1181 altinda tespit edilen verilerden hareketle hazirlanan bir sartnameye gore g¢8kmenin
bulundugu iki adet 26x10 m. ebadinda ve rijit olarak calismak iizere dizayn edilmig olan Tiirbin-Jenerator
temellerinin enjeksiyonuna gecilmistir, Yaklagik 150’ser kuyu yardimiyla beher temelin altina 500%er ton
cimento basilmak suretiyle 1984 Haziran ayinda baglatilan enjeksiyon iglemi 1984 Kasim ayinda bitirilmistir,
Yerlegtirilen - extensometreler yardimiyla olgiilen oturma miktar: giinde 0,01 mm, metrelerine kadar inmisg-
tir, :

Bagilan ¢imentonun tam prize ulagmasi ve temel altinda olusturulan tasiyici _iskeletin yiik almasiyla
oturmanm kisa bir siire icinde tamamen duracagi hesaplanmaktadir, - : .

ABSTRACT : At the beginning of the year 1984, a monthly mean settlement of 2 mm, was observed at
the foundation of the turbine generator of Cayirhan Thermal Power Plant. EIE was informed about this
settlement problem and asked to solve it, Consequently,the followmg procedures have been carried out in ad
vance : :

A working program has been started under the name of “Exploratory Grouting Operations Related to
the TEK Cayirhan Thermal Power-Plant” The objective of these operations was to determine the accurate
treatment method which would increase the bearing capacity of the foundation and avoid the occurrences
of settlements partially or completely, The properties of the foundation under natural conditions have been
' determined by the various la,bo»ratory and in situ tests.The soil in the working area, consists of slightly cla
yey silt. It has been injected under different pressureswith various grouting materials Wthh were made up
of miscellaneous mixtures of ligud-solid materialsessentially formed of cement, In order to determine the
most appropriate grout hole design, the grout holeswere spaced at different distances from each other and
drilled down to various depths-Upon the .completionof the exploratory grouting operations, it has been
found out by both laboratory and in situ tests that the foundation material gained a bearing capacity of three
times and a compaction value 20 ¢, more than the before, especially at the weak zones, Con-
sequently, in the light of the data obtained from the exploratory grouting operations,
specifications have been prepared and the grouting operations for the foundations of the two
26x10 m, sized turbine generators have been started. The gouting works have been started on June, 1984 and
finished on November, 1984, During the grounting operations, 500 tons of cement have been injected beneath
each of the two foundations through about 150 groutholes, The settlements have been measured by exten
sionmeters and it has been found out that they decreased down to 0.01 mm, per day.

It is considered that the settlements will completely stop after the grouted material reaches its setting
up time and the loads rest on the skeleton structure formed by grouting under the foundations,
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TEK EKSENLi BASINC DENEYLERINDE YUKLEME PLAKASI (PLATEN) ve YUKLEME
PLAKASI iLE NUMUNE ARASINDA KULLANILAN MADDELERIN KAYANIN ELASTIK
DAVRANISLARI UZERINDEKi ETKiSi

Effects of Plantens and Inserts on the Elastic Behaviour and Failure of Rocks Under Unia-
xial Compression

TURGUT CANLI E1E.I Genel Mudiirliigli, Ankara

OZ : Genel olarak tek eksenli basing dayanimi tanimlamasi gok basit olmasina ragmen uygulamada birgok
geylere dikkat edilmesi zorunlu olmaktadir, Bilindigi gibi mineroloji, porozite, tane boylanmasi gibi i¢ fak-
torlerin diginda numunenin geometrisi (gekil, boyutu, ylikseklik/cap orani), deney sirasindaki yiikleme hiz,
ylikleme plakasi (platen) ile numune arasinda meydana gelen siirtiinme, nemlilik ve sicaklik faktorleri bu
deney neticelerini 6nemli derecede etkilemektedir, Bu faktorler arasinda en Snemlilerden biri de yiikleme pla-
kas1 il numune arasinda olugan siirtiinmenin etkisidir,.

Kayalarin tek eksenli basing direncinin tayininde geleneksel yoéntem silindirik bir numuneyi alip bu nu-
muneyi deney makinasinin yiikleme plakalar1 arasinda kirilincaya kadar yiliklemektir, Numune yiikleme pla-
kalar1 arasinda sikigtirildiginda Poisson etkisinden dolayr boyu kisalirken yanal olarak da ge-
nigler, Bu olay sirasinda yiikleme plakasi ile numune arasindaki siirtiinme numunenin bu yiizey de ya-
nal olarak da genigler, Bu olay sirasinda yiikleme plakasi ile numune arasindaki silirtiinme numunenin bu
yiizlerde yanal olarak geniglemesine mani olur ve netice olarak numune bir fic1 veya varil geklini alir, Ola
vin numunenin icerisinde geligen  diizensiz basing dagilimlarindan kaynaklandigl kabul edilmekte olup bazi
aragtirmacilar basincin bu gekilde diizensiz dagilimmin hem numunenin kirilma gekli hem de kayanin mekanik
ozelliklerini saglamada bazi hatalara neden oldugunu savunmaktadirlar,

Bu konuya bazi yonlerden aciklik getirmek amaciyla yapilan laboratuvar gahgmalammlzda numune ile
ylkleme plakalari arasindaki siirtiinme probleminin bunlar arasina yerlestirilen siirtlinmeyi azaltici veya
yokedici grafit tozu, lastik teflon gibi levhalarla veya firca geklindeki ylikleme plakalar1 ile giderilmesine
caligilmig olup alinan neticeler asagidaki gibi 6zetlenebilir, ‘ :

1) Bunlardan lastik, grafit tozu gibi maddeler ve firca yiikleme plakalari numune icinde yanal gerilme
kuvvetlerinin diger kuvvetlere nazaran daha etkin bir gekilde olusarak numunenin gerilme ile yenilmesine
neden olur,

2) Teflon ise numune icindeki basing dagihimini bir 8lgiide daha diizenli hale getirir, Numune yine nor.
malde oldugu gibi makaslama yenilmesi ile yenilir, : :

ABSTRACT : Generally in concept, compressive strength determination of rocks is exteremly simple, but
in practice it is far from being 'so. In addition to the internal factors such as mineralogy, grain size, po-
rosity, the external factors which are ; specimen geometry (shape, size, h/d ratio), rate of loading, friction
between platens and specimens end surfaces, moisture and temperature affect the test results significantly.
The most important of all these factors is the friction effect between platens and specimens end surfaces,

The procedure commonly used in determination of compressive strength of rock involves the use of a
cylindrical specimen of rock loaded uniaxially between platens of a testing machine to failure, When a speci-
men is compressed between the platens, it tends to exp and laterally (both radially and circumferantially as
it shortens due to the Poisson’s Effect. On the other hand, frictional constraint at the contact between he speci-
men and' the platens of the testing machine tends to prevent expansion. As a result, the specimen may be co-
me slightly barrel shaped. It can be concluded that; this is because of the development of nonuniform
stresses throughout the specimen. Some researchers reported that this nonuniformity of the stresses not

-only have a major effect on the failure of the test specimen, but also may result in some errors on the
mechanical properties of rack,

In order to make it clear, the friction problem has been tried to be solved by ingserting the friction re-
ducers in form of a rubber sheet, graphite powder, 0.8 mm, and 0.3 mm, thick teflon sheets between the
specimen ends and platens or using the brush platens instead of solid platens in the present studies, Follo-
wing are the results,

1 — Specimens fail by tensile crack (longitudinal splitting) if they are uniaxially loaded under conditi-
ons of rubber, grease, graphite inserts or brush platens, This is only because they produce high lateral
tensile stresses on the loaded surface of the specimen, :

2 — Specimens fail by shear fractures if they are uniaxially loaded under the conditons of either direct
contact with solid platens or teflon inserts, :

Teflon inserts can not diminish the friction completely but they reduce it by a reasonable amount,
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ANKARA GAZI OSMAN PASA SEMTINDE YAPILACAK TURISTIK OTEL YERi TEMEL
ZEMiNi ETUD VE (ARASTIRMALARI

The Foundation Exploration and Research of the Touristic Hotel Which Will be Constructed
in Gazi Osman Pasa, Ankara

MEHMET TOPKAYA Ankara

OZ : Ankara, Gazi Osman Paga semtinde, 26 kathh ve 76 metre yiiksekligindeki turistik otel arazisi, jeoloji,
sondaj caligmalart ve SPT, prensiyometre yontemleriyle, arazide incelenmistir, Elde dilen niimunelerin T.C.
Karayollar: ile Bapindirlik-Imar Iskdn Bakanligi laboratuvarlarinda ve M.T.A. Genel Miidiirliigii’'nde analizi
yapilmigtir, Bu inceleme ve analizlerden elde edilen sonuglar agagida 6zetlenmigtir:

1 — Temel zemininin tagima gilicli 4-5. kg/cm?2 olarak hesaplanmigtir., Zeminin elde edilen bu emniyet
gerilmesi i¢in, emniyet faktorii 3 olarak bulunmustur. :

2 — Temel zemininde 16 metre derinde gistler, greler ve grovak tiirleri bulunmaktadir, Bunlardan sistle-
rin inca edilecek otelden zemine etki eden 30 ton/m2 (3 kg/cm2) yiikten 6tiirii 12 milimetrelik bir tasmama
ugrayacagl, grelerin 75 milimetrelik bir tasman, grovaklarin ise 6 milimetrelik bir cturma gosterecegi an-
lagilmaktadir, Boylece tasman farklarinin da cok kiiciik olacagi ortaya cikmig bulunmaktadir,

3 — Yatak kat sayis1 K : ortalama olarak 156 kg/cms3 olarak hesaplanmistir, Bu sonu¢ ingaat zemininin,
dolayl yoldan, kolay deformasyona ugramayacagini gostermektedir,

4 — Aktif itme glicli, arsada 16 metre derinliginde, bodrum ve temel zemini kazisi yapildigl sirada bahis
konusu olacaktir, Ozellikle Kiz Kulesi Sokag1 cephesine bakan duvar, tabakalarinin acgiga meyilli olmas! ne-
deri ile harekete gececek zemin ve arazi kiitlesinin itme giicli 7 ton/m olacag: hesaplanmigtir, Hidrostatik ba-
sincin da ige girmesi ile bu aktif itme giicliniin 23 ton/m’yi bulmasi beklenebilir,

5 — Goriildiigli lizere etiid edilen arazi, ingaat zemini parametreleri bakimindan 76 m, yuksekhgmde 26
kath turistik otel ingaatina elver1§11d1r . '

ABSTRACT : The foundation land of the 26 floor 76 m. high Touristic Hotel in Gaziosmanpaga, Ankara has
been examined on the field in the sense of geology, boreholes study and methods of SPT and pressiometer.
The samples were tested in the laboratories of the Turkish Goverment Ministry of State Roads and Ministry
“of Reconstruction and resettlement and MTA Institute, The results ca nbe summurised as foliows,

1 — Maximum yield power is calculated as 4-5 kg/cm?2 Safety factor is defined as 3.

2 — 16 m, below the surface a variety of schist, sandstone and grovake ' were observed. Because the
loading of proposed structure will be 3 kg/km?2, the consolidations were estimated as being 12 mm in schist
‘9.5 mm in sandstones and 6 mm, in grovakes, Hence, it considered that the differences of the consolidations are
substantial.

3 — Coeffiicant of number of beds, K is calculated as an avarage of 156 kg/cms3, Therefore no possible
indirect ground failure of the foundation is expecteted ;

4 — It is assumed active gravity sliding will apper when 16 m, deep excavation of the foundation and
basement is carrie dout, In particular the wall facingto the ground conditions of the foundation are appropiate
towards the road, being expected to cause mass movements with the force of 7 ton/m it is refered that
this figure would increase up to 2,3 ton/m with the additional force of hydrostatic pressure,

5 — In conclusion ,the overall data indicates that the ground conditions of the foundation are appropiate
for the construction of the 76 m, high, 26 floor Touristic Hotel in Gazi Osman Pasga.
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MUHENDISLIK JEOLOJiSi HARITALARI VE PLANLARININ HAZIRLANMASI (YAPIMI)
ICIN ONERILMiS KURALLAR

Suggested Guidelines for the Preparation of Engineering Geological Maps and Plans

NECDET TURK Ingiltere
WILLIAM ROBERT DEARMAN * Ingiltere

OZ : 50 yildir, degisik dlcekte miihendislik haritalari, efektif olarak pratikte kullanilmaktadir. Fakat, sade-
ce, 1972 yilindan itibaren formal kurallar yaymlandi ve pratikte kullaniimaga baglandl. Londra Jecoloji Ce-
miyetinin Miihendislik Grubu ve Uluslararast Miihendislik Jeolojisi Cemiyeti, miihendislik jeolojisi harita-
larinin yapiminda kullamilmak igin standart kayac¢ ve zemin tamimlama metodlarini ve sembollerini kabul
etmig bulunmaktadir, - 5

Uluslararast taninmig olan bu kurallarin, miihendislik haritalarinin hazirlanmasina uygulanigimnin daha
genig cevrelere iletilmesine ihtiyac vardir, Ilk adimda iilke capinda yapilmig olan jeoloji haritalarinin mi-
hendislik amaglar ve planlamada kullanilabilmesi icin oneriler tartigilacaktir, Temel prensiplerin biiyiik 0l-
cekli teme lharitalari ve kiiciik 6lgcekli haritalarin, 6rnegin gehir planlamasma uygulamglyla ilgili Ornekler
verilmigtir.

Bu genel kurallarin Tiirkiye sartlarina da mahalli duruma gore dogrudan veya degigiklik yaparak uy-
gulanilacaging inanilmaktadir, Bu kurallarin kullamhgl onerilmigtir,

ABSTRACT : Engineering geological mapping at all scales has been practised effectively for the past five
decades, but it is only since 1972 that formalized guidelines have been available and put into practice. The
Engineering Group of the Geological Society of London and ‘the International Association of Engineering
Geology have now accepted standard methods for the engmeermg description of rocks and soils, and symbols
for use on engineering geological maps and plans. :

There is a need to promote the more widespread application of these internationally recognised guides to
practical application of mapping for engineering purposes. As a first step, proposals are discussed for the
supplementation of nationally available geological maps so that they may be more readily used for engineering
and planning purposes, Examples are then given of the application of the basic mapping principles to
large-scale site mapping, and to small-scale mapping of, for example, urban areas for general planning
purposes,

It is believed that the general guidelines already available are directly applicable to conditions in Turkey,
with or without modifications to suite local conditions. Their adoption is recommended. '

92 TURKIYE JEOLOJI KURULTAYI 1985 vBiLDIRT OZLERI



BAZI AYRISMIS BATI ANADOLU ANDEZITLERININ MUHENDISLIiK (')ZELLiKLERI.

Engineering Properties of Selected Weathered Andesites From Western Turkey

NECDET TURK . Ingiltere
WILLIAM ROBERT DEARMAN Ingiltere

OZ : Andezit, Bati Anadolwda en ¢ok kargilagilan ve yaygin kayagc tiplerinden biridir, Andemtler genel
olarak lavlar veya dom yapilar halinde bulunurlar, Andezitlerin dokular1 porfiritik olup, degisenoranda alte-
rasyona ve ayrigmaya ugramiglardir,

Andezitler, renk ve ayrigma derecelerine gore arazide simiflandirildilar, Kiiciik ve orta boyutta ve degi-
sik derecede ayrigmig blok numuneler, Izmir.Bornova yakimindaki terk edilmis tag ocaklarindan ve Bergama
Kestel Baraji temelinden alindi, Numunelerin, labovatuar indeks ve miihendislik dizayn deneyleri Newcastle
Upon-Tyne Universitesinde yapildi, Ayrismamn, andezitlerin miihendislik 6zelliklerine olan etkisi bulunmaga
galigildi, Ayrigmig andezitlerin degisik fiziksel ozellikleri arasindaki iligkiler tesbit olundu, ‘ :

Laboratuarda bulunan deney sonuclari, yayinlanmig degerlerle kargilagtirildi, Ayrigmig andezitlerin mii-

- hendislik 6zelliklerine bagimli siniflamasi yapildi, Andezitlerin' bir miihendislik malzemesi olarak kullanil-
mas1, laboratuar ve yaylnlanni1§ deney sonuglari 1g181nda tartigild:,

ABSTRACT : In Western Turkey, andesite is one of the the common and widespread rock types. They are
generally lavas or near surface dome structures, Andesites are mainly porplyritic in texture and show
varying degrees of alteration and weathering, ' ;

Andesites were graded in the field on colour and degree of weathering .Small to medium block size
specimens with different grades of weathering have bheen collected from disused quarries around Bornova
Izmir and from the Kestel Dam foundation-Bergama, Determination of their laboratory index and enginee-
ring design properties has been carried out at the University of Newcastle upon Tyne, England, Attempts
were made to establish the influence of weathering on the physical properties of andesites. Relations betwe
en various physical properties of weathered andesites have been determined,

Laboratory test results have ben compared.with published test result, A classification of weathered an-
desites is made based on their engineering properties. The use of andesite as an engineering material, is dis-
cussed in the light of the laboratory and published test results, '
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BEYPAZARI (ANKARA) DUTLU KAPLICASI YORESI HIDROJEOLOJI ETUDU

Hydrogeological Investigation of Dutlu ( Beypazary - Ankara) Thermal Surrounding Area
TOROS OZBEK : Maden Tetkik ve Arama ‘Genel Miidiirligli, Ankara

OZ : Incelenen alanda granitler tarafindan kesilmig ve muhtemelen Hersiniyen yagli metamorfit gistler te-
meli olugturmaktadir,

Sistler {izerine acisal uyumsuzlukla Neojen yaghi cokeller gelmektedir, Ust Miyosen yagli Karabogaz
Formasyonu; altda Karatag Uyesi, iistte ise Cumalidere Uyesi ile temsil edilir, Karabogaz Formasyonu {ize-
rine agcisal diskordansla Alt Pliyosen yagh Incedoruk Formasyonu gelmekte olup Sehitler Uluyol Mayakagl
Uyeleri ile temsil edilmektedir,

Inceleme alaninda granitler ile metamorfit ve volkanitlerin tektonik zonlarmdakl bol kirikli olan kesim-
leri ikincil porozite ve permeablite kazanmistir, Bu zonlarla birlikte altere zonlar soguk su kaynaklari icin
akifer ozelliktedir, Soguk su kaynaklari kiiciik debili clup birbirine yakin kimyasal ozelliktedir, Jips igeren
Pliyosen yagh formasyonlardan cikan soguk sular ayni kiokenli olup siilfathi (ac1) sulardir,

Aliivyon akifere ait kuyu sulart beslenmeden dolayl farkli kimyasal ozelliktedir, Aliivyon akifelerin ka-
rakteristikleri ve oOzellikleri kuyularda yapilan pompa testleri ve su tablasi haritalarn ile saptanmigtir,

Dutlu kaplicasi termal kaynaklar1 fayli granit-gist kontagindaki fay zon boyunca yer almakta olup kay-
naklarin toplam debileri 6 I1t/sn, kadardir, Sicakliklar: ise 42-51°C. arasinda degigmektedir.

Derinlere siiziilen vadoz sular jeotermal gradyent ile granit gist kontagi boyunca yiikselerek yerlesmis
oldugu diisiiniilen ve tam olarak sogumamilg bazalt magmasinin 1sitici etkisi ile 1sinmaktadir, Birbirleri ile
karigan bu sular tektonik zon boyunca yiikselip, fay boyunca ylizeye sicak su kaynaklar: geklinde 1s1nma sis-
teminin fazla derine inmeyen bir sistem oldugu gostermektedir,

Termal kaynak sulari aym kokenli ve kimyasal bilesimde olup hipertermal, hipotonit, radyoatklf “sod-
yum,  kalsiyum, stilfathi ve kloriirli sular simifina girmektedir,

ABSTRACT : Metamorphic schists cut through by granite intrusions from the basement of the study
area, The basement formation is angularly unconformably overlain by Upper Miocene aged Karabogaz
Formation Which is also angularly unconformable at the top with Lower Pliocene Incedoruk Formation,

Contact zones of the present formations and fault zones present in them possesed aquifer characteristics
for cold and hot waters, Cold water springs have small discharge rates and are of the same origin, Under-
ground waters those which are present in the alluviums with aquifer characteristics are of various che-
mical compositions, Aquifer characteristics were determined by pumping tests performed in the wells and
based on the results obtained underground water-table maps were drawn, According to these maps runnig
feeds the alluvium aquifer, Thermal springs come to the surface through the faulted granite-schist contact
at Dutlu (Dutlu Fault) and their total discharge rate is 6 lt/sec. Temperature varies between 42.51°C,
‘Vadose waters heated up by geotermal gradient are mixed those other hot waters coming from the deeper
parts of the crust form the thermal springs at the surface, These waters are of the same composition
“and origin, Hot waters_fall in to hypothermal, hypothonic, radioactive, Na-and Ca sulphate and chloride
water categories,
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URLA (IZMiR) YARIMADASI'NIN BATI KESIMiNiN HiDROTERMAL KARST YAPIS],
KiRLENEBILIiRLiGi VE KORUNMASI UZERINE GORUSLER

Opinions on the Hydrothermal Karstic Structu re, Pollutin omd Protectwn of Western Part of
Urla (Izmir) Peninsulo

SEVKI FiLiZ D.EUMMF, Jeoloji Mithendisligi Bolimi, Izmir
LUTFI YALCIN S : : D.EUMMPF. Jeoloji Miihendisligi Bslimi, Izmir

OZ : Izmirin 40 km, batisinda yer alan Urla Yarmmadasit bati kesiminin hidrotermal karst sisteminin ya-
pisal ve diger o6zelliklerinin belirlenmesi konuyu olugturur,

Bu sistemin kirlenmeye duyarli kesimlerinin, kirlenme yollarinin behrlenmesme ve koruma alanlarinin
simirlandiriimasina, caligilmistir,

Yarimadanin bati kesimi, Mesozoyik yagh temelini yesil-boz renkli, ince katmanli, ardalanmali kumtast
ve geyllerin olusturdugu; siyah-boz renkli, orta-kalin katmanl, bol catlakli, karst yaplll ve yer yer dolomitli
karbonath kayaglardan yapilidir,

Mesozoyik karbonatlarmmin yanisira, Yarimadanin dogusuna dogru NeOJen yagh cakiltagi, kumtasi, ca-
murtasi ve katmanh tiif ardalanmali killi kirectaglariyla, golsel sert kirectaslar: yer alir,

Yarimadanin bati kesimi, andezit, dasit, riyodasit, aglomera ve tiifit 11t010]lS1ndek1 volkanik kayalar ya-
yilim goésterir,

Mesozoyik karbonath kayalarn, dogudan ve batidan, kuzey-gﬁney gidigli iki normal fayla sm1rland1r11-
mig bir horst yapisindadir,” Bu tek.tonigé bagl olarak volkanizma ve karst sistemi geligim gostermistir,

Sonradan, sisteme insan eliyle digaridan yapilan olumsuz etkiler kirlenmelere yol acmigtir, Sistemin
geleceginin gilivenceye alinmasi igin koruma alanlari simirlandiriimigtir,

ABSTRACT : Our topic is the determination of the karstic structure and the other charactiristics of the
western part of Urla Peninsula which is located in the west 40 km. from Izmir, :

We attemted to determine the sensitive parts against pollution, the ways of pollution and limitation of
the protecting areas. %

The western part of Peninsula, composed by the Mesozoic rocks, The Mesozoic rocks occur in aiscendin.g
stratigraphic order; bottom to top, greenish-greyish and thin bedded with alternated sandstone and shales;
dominantly blackish and medium to thick bedded dO]Ol’nlth limestones which contain abundant joints and
karstic structures :

Besides the Mesozoic carbonates; the Neogene sediments consist of conglomerate, sandstone, mudstone
and intercalated with tuffs, clayey limestone and limnic limestones which are showing in the east of the -
Peninsula.

The western part of Peninsula is covered by thc volcanic rocks which is contain - andesite, dacite,
rhyodacite, agglomerate and tuffs, . :

The Mesozoic carbonate rocks showing as horst structure which is boundered by the normal = faults,
trending of ‘north-south direction, The volcamsm and hydrothermal karst systems developed under the
influence of fault tectonism,

The negative influences was made by the humans from out of enviroment during in after tlme whlch
is result several pollutlons Accordingly the field is boundered for future of system.
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EGE BOLGESI JEOTERMAL ALANLARININ GENEL YAPIY. LA ILISKILERININ
GRAVITE VE MANYETIK VERILERLE iRDELENMESI

Interpretation of Gravity and Magnetic Data With Respect to the Relationship Between the
Aegean Region Geothermal Areas and General Tectonics

MUSTAFA ERGUN D.EUM.M.F, Jeoloji Miihendisligi Boliimii, Tzmir
ZAFER AKCIG ' : DE.UMMF. Jeoloji Miihendisligi Boliimii, Izmir
COSKUN SARI D.EUMMF, Jeoloji Miihendisligi Bsliimii, Izmir

OZ : Yerkiirenin 1s1s1 ve 1s1sal iglemleri jeotermal alanlam yaratlrlar ve yerkiirenin iginin ve yuzeysel yapi-
larin olusumunda 6nemli roller alirlar, Enerji kaynagi ‘olarak diigliniilen bdyle ortamlarin belirli yogunlukta
1s1sal kaynaklarla, donatilmig olmasi gerekir, Tiirkiye’de belirlenen jeotermal kusaklar icerisinde en onemli
yeri Ege Bolgesi tutmaktadir ve ortalama 1s1 akist degeri 2.0 H.FU. civarindadir, Ozel arama ybntemleri
gerektiren jeotermal arastirmalarda gravite ve manyetik anomalilerin yeri fazla degildir, Bu caligmada
bolgenin jeotermal aragtirmasmmin ayrintilari degil fakat yalmizea eldeki gravite ve aeoromanyetik verileri-
nin rejyonal yorumu yapilacaktir, Rejyonal modelin olgunlastirilmas: ileri asamadaki ga11§malara 151k tu-
tabilir,

Genel olarak Menderes Masif’i tagidig1 pozitif grav1te anomalisi ile az dengelenmig bir bolgedlr Tagidigt
- graben yapilari ile de bir yilikselim ortamimin s6z konusu oldugu acktir, Gravite Bouguer haritasinda ya-
pilan veri-islem sonucunda bélgesel yapinin K-G yonlii oldugu ve Ege Denizi'he dogru arttigi giizlenmigtir_
Bolgede varolan D-B yonlii grabenler belirgin negatif anomalilerle = simgelenmektedir, Bu anomalilerden
yararlanarak da c¢Okiintii alanlarindaki tortul kalinliklari hakkinda yaklagimlar saglanmigtir,

ABSTRACT : Earth’s heat and its thermal processes which create geothermal areas ,play very important
parts for the formation of earth’s interior and surface features, Areas to be known as energy sources must
be enhanced with certain amount thermal heat sources. The Aegean Region takes the most important place
within the known Turkish geothermal zones and its average heat flow is around 2.0 HF U, Geothermal
explorations require special investigation techniques were the anomalies of gravity and magnetic do not
play important roles., Here, not the detailed study of geothermal exploration of the area but the regional
interpretation of available gravity and magnetic data will be interpreted regionally, The regional model be
formed can help to direct the detailed investigations in the future,

The Menderes Massif which carries positive gravity anomalies, is in a non-equilibrium state, It is an
uplifted area with graben like structures indicating uplifting situation. The gravity Bouguer anomalies
show N-S trends derived from the results of regional gravity data analysis and they increase towards the
Aegean Sea, The E-W trending existing grabens are shown by negative anomalies, The estimations of -
sedimentary thicknesses of the basinal areas were tried to be evaluated from these anomalies, :
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KAPLICA SULARINI KIRLETiICi ETKILER VE KiRLENMEYE KARSI ALINTMASI
GEREKLI KORUMA YONTEMLERI

Factors Contaminating Thermal Spring Waters and Preventive Measures to be Taken
NIZAMETTIN SENTURK Maden Tetkik ve Arama Genel Midiirliigii, Ankara

OZ : Yiizeyden derinlere sizan sular biinyelerine aldiklart yabanci maddelerle derinlerden gelen sicak su-
yu kirletirler, ;

Kaplica sularinin kirlenmeleri, ybdrenin jeoloji-hidrojeoloji ve yapisal 6zellilkeriyle ¢ok yakindan iligkili-
dir, Gecirimliligi fazla olan kayacin ve tektonik faaliyetlerin bol oldugu yerlerdeki kirlenmeler, az gecirim-
li ve tektonizmanin olmadigi yerlere oranla daha fazla olacaktir,

Kaplica sulari, kimyasal = biyolojik ve fiziksel olmak iizere birgok Kkirletici etken tarafindan kirletil-
mektedir Bunlardan ilk akla gelen sicak su kaynagl etrafinda kurulu bulunan kaplica tesislerinin atik su-
lari, ¢op birikintileri, kontrolsiiz hayvancihk ve ziraat sayilabilir,

Kirlenmeyi 6nlemek icin yapilan etiit sonucunda her saha litolojik Ozelliklerine gore,

1, Olumlu 6zellikteki sahalar : '

2. Orta ozellikteki sahalar

3. Olumsuz ozellikteki sahalar,
olmak iizere smiflandirihir, Simflandirma sonucunda, belirlenen sinirlar dahilinde koruma alanlari cizilir,

Koruma alanlari ic ige {ic zon olarak cizilir, her zonda Kendine ozgii alinmasi gerekli onlemler vardir,
Bir digtaki zonda alinacak onlem icteki iginde gecerlidir,

Bu bildiride sicak su kaynaklarinin kirlenmeleri ve bu kirlenmeye karsi alinacak dnlemler oncelikle bir
genelleme olarak aktarilacak daha sonra degigik ozellikteki sahalarda yapilan caligmalar orneklenmeye ca-
lhigilacaktir, :

ABSTRACT : Surface waters percolating down through the crust receive various material from the surre-
unding media and consequently contaminate the ascending hot waters coming from the deeper distances.

Contamination of the thermal spring waters is closely related to the geology-hydrogeology, and struc-
tural features of the area, Degree of contamination would be higher in more permeable and tectonically
more affected areas compared to areas of less permea bility and less tectonic activities. :

Numerous chemical, biologic and physical factors contaminate thermal spring waters, Discharge waters
from the thermal spring facilities, dustheaps, poorly organized stock-farming and agriculture are some of
these factors. :

As result of prevention studies each field is classified into three categories based on the lithologic
characteristics:

1. Areas of positive characteristics,

2. Areas of “in-between’” characteristics,

3. Areas of negative characteristics.

In consequence prevention areas are drawn within the established boundaries.

Prevention areas are drawn as three circular zones, each one surrounding the next, There are chara-
cteristic measures to be taken in each zones, Measures should be taken in any other zone are also valid
for the neighbouring inner zone,

In this publication; a generahzed account of the contamination of thermal spring waters and preven-
tive measure to be taken, and studies carried out on different areas would be presented,
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SULARIN SINIFLAMASINA BiR YAKLASIM

An Approch on the Classification of the Natural Waters
ALI SAHINCI : DEUMMF, Jeoloji Miihendisligi Boliimii, Izmir

OZ : Dogal sularin siniflamalarinda kullamlan iliggen ve paralel diyagramlar lizerinde, genellikle anyon ve
katyonlarin yiizde miktarlar1 hakkinda bilgi edinmek zaman alicidir, Onerilen siniflamada ise, anyonlar bi-
yiik (A=HCO,+4CO,, B=SO,, C=Cl), katyonlar kiiclik harflerle (a=Ca, b=Mg, ¢c=Nat|K), anyon ve kat-
yonlarin paralel kenar lizerinde bulundugu alanlar romen rakamlari ile tanimlanmigtir. Anyon ve katyonla-
rin bulundugu iiggenler yedi gruba ve alt gruba, paralel kenar ise dokuz bolgeye; her grup ve alt grup on
ticer simfa ayrilmigtir, Anyonlar gruplari, katyonlar simiflari belirler. Boylece, yiiz altmig dokuz sinif or-
taya cikmigtir, Simiflamalarda - anyon ve katyonlar ylizde Snem sirasina gore siralanarak basit formiillerle
gosterilmigtir. Suda 9% 20’den az iyon, formiillerde izlenmez, Fazla miktarda su tahlillerinin kimyasal ozel-
likleri, bu siniflama ile kolay bir sekilde saptanabilir. Ornegin, deniz suyu, C-IXc seklinde siniflanir,

ABSTRACT : To find the percentage of anions and cations takes time on the trilinear and diamond-shaped
diagrams, which have been used for the classsification of natural waters, The proposed classification in this

paper, the anions and cations are designated with capital and small letters (A=HCO,+CO,, B=8O,, c=Cl,

a=Ca, b=Mg, c=Na+K), The diamond-shaped diagrams is subdivided into nine area and denoted with
roman numbers, The anion’s and cation’s trilinear diagrams are split up into seven groups and six subgroup
Each group and subroup possess thirteen class, The groups and class are defined in order by the anions
and by the cations, Hence, one hundred sixty nine class appear, In the classification, the percentage of ions
is follow by order of growth, and labeled by a simple formula, Ions of less than 20 (%, are not displayed
in the formula, Chemiecal properities of several analysis of water can be easily identified by this classifi-
cation, For example, sea water is labeled as C-IXc in the classification,
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