MUHENDISLIK JEOLOJISI
OTURUMU-1

[Engineering Geology Session=I

Harsit granitik kayaclarinda kimyasal ay-
risma nedeniyle olusan mineralojik ve do-
kusal degisimJMineraiogical and textiiral
changes due to chemical weathering im Har-
sit granitic rocks
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Harsit granitik kayaclan lizerinde gelismis ay-
risma profillerine ait orneklerin. kiidrotennal
alterasyanu ve kimyasal ayrigsmasi sonucu olu-
san, mineralojik ve dokusal ozelliklerinin degi-
simleri aynntili olarak incelenmistir. Kimya-
sal ayrismanin ilerleme derecesine bagli, ola-
rak kay actaki saglam mineral yiizdesi ve mik-
ropetrografik indeks degerleri azalirken, mik-
rokink+bosluk oranlan artmaktadir. Hidroter-
mal alterasyona ve kimyasal ayrismaya en da-
yanikli mineral kuvarstir ve lammen ayrigmig
kayacta bile parcalanmig olarak bulunur. Fel-
dispatlar hidrotermal aberasyondan itibaren
ayrismaya baglayarak seristi» epidot ve beyi-
dellte dontismistiir, Vermiculit, klorit, epidot
ve Fe-Ti oksitler biyotit ve amfibollerden iti-
baren olusmus hidrotermal alterasyon ikinle-
ridir. Kimyasal, ayrisma tiim birincil ve Mdro-
termal evrede olusmus minerallerin killesme-
sini sonuglayarak kayacin tamamen topraklas-

masini saglamistir.

Secondary mineral developments and chan-
ging of fabric features due to chemical weat-

51.TURKIYE JEOLOJI KURULTAYI 1991 BILDiRI OZLERI

hering ahd hydrothermal alteration are inves-
tigated in detail from a set of samples which
are collected from weathering profiles develo-
ped in Harsit granitic rocks. Depending upon
the increasing degree of chemical weathering,
unaltered mineral percentages and micro pet-
rographical indexes decrease, the percentage
of micro fissures plus prosity increases. The
most resistant mineral for the chemical altera-
tion is quartz. It can even be JSound as a frag-
ments in completely weathered rocks. Felds-
pars start to alter sericite, epidote and beidel-
lite in hydrothermal stage. Vermiculite, chlori-
te, epidote. and Fe-Ti oxides are hydrothermal
stage products ofbiotite and amphiboles, Che-
mical weathering results in clay developments
from primary and secondary minerals and the

rock becomes residual soil.

Harsit granitik kayaclarinda ana oksit ice-
riklerinin ayrismasiyla degisinii/Changes im
major oxide contents ofHarsii granitic rocks
dmrimg weathering
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Harsit granitik kayaclan tlizerinde gelisen ay-
risma profillerinden alinan orneklerin kimya-
sal analiz sonuglan, degisik yontemlerle deger-
lendirilmistir, Harsit granitik kayaclann ayris-
masi siirecinde Ca, Na, Mg ve K*elementleri
kimyasal yikanmaya ugramis. Al ve Ti sistem-
de kalmugtir. Si ve Fe'in davranisi sistematik
bir degisiklik gostetmemektedit., Miura indek-
si,, Parker indeksi ve Ayrisma Potansiyeli in-
deksi Harsit granitik kayaglarinda ayngma de-
recelerini tanimlamak icin en uygun kimyasal
indekslerdir. Ana oksitlerin hacimsel konsant-



rasyonlann birim hacim agirliga bagli olarak
ifade edilmesiyle, kimyasal yikanmaya ugra-
yan imktan ile ayrisina Uranlerini olusturan
miktarlart belitienebilmektedir. Atesteki su
kaybinin olgiilmesi, ayrisma derecelerini belir-
lemede kullanilabilecek en uygun, ve ekono-

mik yontemdir.

The samples collected from weathering profi-
les in Harsit granitic rocks were analyzed by
various methods. During the weathering of
Harsit granitic rocks Co, Na, Mg and K leac-
hed and Al and Ti remain in the system, Si and
Fe had non-systematic behaviours. Miuara In-
dex, Parker Index and Weathering Potantial
Index are the most suitable chemical indices to
describe the degree of weathering in Harsit
granitic rocks. Amount of oxides leached and
accumulated in the residue can be determined
by their volumetric concentrations which de-
pend on density. Measuring of loss on ignati-
on is economical and reliable method to find
the degree of weathering:

Yesilkoy (Ordu) ve yakin cevresinde bula-
nan orman topraklarinin ayrigma ve mine-
ralojik o6zelliklerin bélMenmesifWeaihering
and mineralogy of soii-hotvums formed in
faresi soils in and around Yesilkoy (Ordu)
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Ordu'nun, merkeze bagh Yesilkdy ve yakin
¢evresinde bulunan orman topraJdan arastirma
yeri olarak, belirlenmistir. Mlfarodiyorit ve kil-
tast tizerinde gelismis olan toprak, horizonla-

raidan alinan numunelerin (2 mm den kiigiik)

mineral iceriginin incelenmesi amaglandigin-
dan, etiivde kurutulduktan sonra grantimetrik
yontemler uygulanmistir. Toprak haziranla-
rindan alinan numunelerin M1 icerigini incele-
mek i¢in ise X-isim-Diffraktom.etri.si ve Kizi-
Iotesi Analizator (Infraret Spektroskopa) ci-
hazlan kullanilarak, Killer ve diger toprak mi-
neralleri, kantitatif olarak belirlenmistir. Gra-
nulometrik arastirmalar, mikrodiyorit kayaci
lizerinde gelismis olan. toprak horizonlannda
kem ve kil miktarinin artan derinlikle birlikte
arttigl gozlenmistir. Kiltast lizerinde gelismis
olan toprak horizonlannda ise kum miktari ar-
tan toprak derinligi ile beraber artmakta ve bu-
nun tersine kil ve siit miktar1 azalmaktadir.
Yakanda adi gecen her iki lokalitede yapilan
mineralojik calismalar sonucu, topragin yuka-
r1 horizonlannda kuvars mineralleri miktarla-
rinin artmig oldugu; buna karsilik, feldispat mi-
nerallerinin ve klorit (I'V-tabakali kil minera-
li), Illit-Montmorillonit (I1I-tabakal kil mine-
rali) ve Kaolinit (Il-tabakali kil minerali) mik-
tadannin ise azaldigr gozlenmistir.., Muaodi-
yotit kayaci lizerinde gelismis olan toprak ho-
rizonlannda bulunan feldispat ile anakayagda
tespit edilen feldispat farklilik gosterdiginden,
toprakta yeni feldispat olusumunun miimkiin
oldugu sanilmaktadir. Asin asitli topraklarda,
gibsif in yaninda toprakkloritinin de olustugu,
guncel tartigmalardandir. Bu ¢aligmalar sonu-
cu ise toprakklorit tespit edilememistir.

The study area is located in a forest soils in
and around Yesilkéy of Ordu, The mineral ing-
redients of the samples (less than 2 mm) are
taken from the soil-horizons developed, in the
Microdiorite, and Mud-Rocks, and. the samp-
les were dried up in the oven and applied to
the granulometric methods. In order to analy-
se clay ingredients of the samples taken from
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the soil horizons, clays and other soil minerals
were quantitatively investigated by using the
apparatus ofX-Ray Diffractometer and Infra-
Red Spectroscopy. It is observed by granulo-
rnetric studies, that the ratio of sands and
clays in soil horizons developed on microdi-
orite rocks increases as the depth of the soil
increases whereas the amount of clay and silt
decreases. The mineralogical studies carried
out in both localities of Microdiorite and Mud-
Rocks have indicated that the amount of qu-
artz in upper horizons of the soil increases but
that the amount of feldspar, chlorite (four mi-
xed layer clay minerals), illite-montmorittoni-
te (three mixed layer clay minerals) and kaoli-
nite (two mixed layer clay minerals) decre-
ases. As the feldspar in the soil-horizons deve-
loped on microdiorite is different from that of
the main rock, one may state that the formati-
on of the new feldspar in the soil is possible,. It
is still discussed that soil-clorite is formed be-
sides gibbsite in the soils with high acidity, but

in this study, soil chlorite is not found.

Izmir yoresinde andezitlerin aynsmasiyla

olusan killerin olusum sekilleri ve miihen-

dislik éE¢ MMeTUFormatiom features and en-
gineering properties of the clays formed by

the weathering of andesitic rocks in Izmir re-

gion

MY. KOCA

D..EU. Mifh. Fak., Jco. Miih. Bél. IZMIR

Izmir Yoresinde andezit tiirii volkanik kayac-
lar ve onlarin ayrigma uriinii killer oldukca
yaygin bir halde bulunurlar. Andezitlerin mal-
zeme Ozellikleri, onlann ayrisma derecesiyle
degismekte ve tamamen ayrigmis veya altere
olmus andezitlerde kil mineralleri olusmakta
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ve andezitler artik kalint1 zemin haline gelerek
zemin davranisi gostermektedir:., Andezitlerde
olusan killerin genelde, iki sekilde olustuklar
arazi calismalarinda go6zlenmistir. Birincisi;
bir andezit lavi kendisinden Once akan ve tas-
lagmis olan. lavi alterasyona ugratarak onu re-
zidtiel zemin haline déniistiirmektedir. Tkinci-
si.; andezit icerisindeki stireksizlikler boyunca
yeralbsuyunun ve havanin etkisiyle fiziksel ve
kimyasal bozunma sonucunda andezit lavi, M1
ve siltten olusan, bir zemin haline gelmektedir..
Tamamen ayrismis andezitlerde olusan kil "mi-
neralleri genelde, olduk¢a yiiksek likit limit
degerine sahip simektit tipi killer olup, biinye-
lerine su alarak hacimlerinde oldukga buytlik
artiglar meydana gelmektedir. Tamamen ayris-
mis andezitler, kum sartlarda dayanimlar yiik-
sek ve deformabilitesi diisiik zeminler gibi
davranis gosterirken, suya doygun halde, da-
yanimlan oldukca diisiik, ve deformabiiitesi
yiiksek zeminler gibi davranis gostermektedir-
ler, Bu tebligde, Susuzdede Parki, Osmangazi,
Asansor- tasocagi sevlerinden ve Izmir Metro-
su Yesilyurt safdindan alinan zemin ornekleri-
nin mithendislik o6zelliklerine ait deney sonuc-
lan verilecek ve bu. tiir zeminlerin mithendislik
yapilarina olan etkileri agiklanacaktir.

Andesitic volcanic rocks: and their weathering
products-clays-are very commonly observed
in Izmir region. The material properties of the
andésites changes at different weathering gra-
des and. clay minerals are formed in altered
andésites so that they become residual soil,
and show soil properties. During field study, it
is observed that tkf3 clays derived from andési-
tes are formed in 'two ways: First, the earlier
formed andésites are weathered by the later
Jformed one and are turned to residual soil. Se-
cond, with the effect of the groundwater and



air alon, the "discontinuity surfaces of the an-
désites, physical and chemical changes occur
and andésite lavas become a soil consisting of
clay and silt The smectite type clay minerals
are formed within the completely weathered
andésites and they show great volume incre-
ase by water in take. Completely weathered
andésites behave like low deformable and very
stiff soil, in dry conditions, where as the andé-
sites behave like highly deformable and very
soft soil in saturated conditions, In this pre-
sentation, test results of the samples from Su-
suzdede Tomb', Osmangazl Asansér quarries
and Izmir-Yesilyurt Metro shaft- will be given
and the effects of this type of soils to engine-
ering structures will be explained, ..

Cizgisel mithendislik yap1 seckilerinin be-
lirlenmesinde yerbiliminin onem USignifi-
cance of geology in route location studies for
linear engineering structures

1. YILMAZER, O. YILMAZER

Spektra Jeotek A.S. ANKARA

Otoyol, demiryolu ve bora hatlar1 gibi ¢izgiscl
yapilarin gegicilerinin dogru belirlenmesi, pro-
je bedelinin, genellikle %80 ve daha fazlasi an-
lami1 tasitmaktadir. Ev ve fabrika gibi noktasal
yapilarda bu oran %50'uin altindadir. Ancak,
sitelerin kaydigina da 6rnekler sunmak zor de-
gildir. Cizgisel mithendislik yap1 projelerinin
saglikli olmasi jeoloji, hidrojeoloji ve miihen-
dislik jeolojisi modellerinin, saglikli olarak ha-
zirlanmasindan gecer;, izlenen, gecki 6zellikle;
(a) cevre» (b) maliyet.,, (c) emniyet-glivenlik-
duraylilik ve (d) zamanlama agisindan giiveni-
lir olmasi gerekmektedir. Daha az siireye ve
giice gereksinme duyulan bu. ilk asamada je-
omorfoloji, jeofizik, jeoloji hidrojeoloji ve

mithendislik jeolojisi ilkeleri ¢ok biiylik onem
tasimaktadir. Ilgili disiplinlerin de onayim ala-
rak yersecimi tamamlanir. Daha sonra jeotek-
nik tasanm icin gerekli olan verileri elde et-
mek lizere jeoteknik arastirma programinin
uygulanmasina gegilir. Bu arastirmada mii-
hendislik yapisinin, 6zellikleri yer yer belirle-
yici olabilmektedir,

Route location phase of linear engineering
structures such as motorway, railway, and pi-
peline constitutes §0% and. more of the pro-
ject This percentage goes down, in general
below 50%, in the cases of point engineering
structures such as houses, factories, and other
buildings. Nevertheless, it is not rare to find s-
liding or collapsed buildings,. Reliability of an
engineering project depends on that of the mo-
dels, namely geology, hydrogeology, engine-
ering geology, and. geotechnics particularly,
where dissected and rugged topography pre-
vails. In the selection of a convenient route,
the factors (a) environment, (b) cost, (c) sa-
fety-security-staMlity, and(d) timing play an
effective role, The route selection phase requ-
ires less time and effort than the rest of a pro-
ject. The principles of geomorphology, ge-
ology, hydrogeology, and- engineering geology
Jform an essential base in this first stage. The
next step is to carry out a geotechnical inves-
tigation taking the aforementioned models and
views of the other relevant disciplines, The
characteristics of an engineering structure, in
places, might be a controlling factor in ge-
otechnical investigations.,

TURKIYE JEOLOJi BULTENI
Agustos 1997 Cilt 40 No. 2
yayimlandi.

ABONE oldunuz mu?
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Miihendislik projelerinde yanlis yonlendir-
me: Melen (Bolu) - Ayazaga (istanbul) ara-
sinda jeolojik - jeoteknik acidan elde edilen
yeni bulgiilar/Msteceliil” approaches in em-
gineering projects: New findings on geology
and geotechnics of the strip between Helen
(Bolu) - Ayazaga (isianbml)

1. YILMAZER', Metin ARKUN', O. YILMA-
ZER',, L. AKDUMAN’, A. KOP’, T. CAN’,
Y. LEVENTELI’, T. TOPAL’, T. Y. DUMAN*
1 Spektra. Jeotek A.S. ANKARA

2 Cukurova Universitesi, Jeo. Miih,. B6l. ANKARA

3 ODTU,, Jeo. Miih. B&l. ANKARA.

4 MTA, Jeo., Etiit, Dai. Bask,, ANKARA

Asagida yalin, tiimcelerle verilen, alt basliklar
bu ¢alismanin 6nemli bir boliimiinii olusturur:
1) Orneklerle biiyiik 6lcekli miihendislik pro-
jelerine genel bakis. 2) Yogun bitki ve yaygin
toprak ortiisii iceren bir bolgede jeolojik aras-
tirma yontemleri, 3) Melen-Karasu .arasimnin ta-
mamen degisen istifsel. dikme kesiti.. 4) Kal-
kerli birimlerde karstlasma-tabaka konumu
iligkisi. 5) Sile-tstanbul arasinmn, temel birimi
arkozik seri degil tektonotortml bir birimdir... 6)
Arkozik serinin acik kirmizi-kahverengi, fel-
dispatdan degil radtyolarit camurandandir. 7)
Omerli baraji kuzeyinde arkozik seriye ait kil-
tasi-camurtast degil tektonik dilimler yerahr.
8) Sikisma, ve cekme stireksizlik, sistemleri. Pli-
yosen yasl birimde de belirgindir. Miithendis-
lik projelerinde yapilan teknik hatalari 6rtmek
olanaksizdir. Yapilan hatalar, ilgili disiplinler
ve kuruluglar arasinda enine boyuna tartisil-
madiginda yinelenmesi kaginilmazdir. Neden-
lerini aragtirmak ve en genis kitleleri bilgilen-
dirmek mesleki oldugu kadar Mr yurttashk go-
revidir. Tamami 360 milyon dolara bitirilecegi
uluslararasi firmalarca belirlenen bir otoyol
1.2 milyar dolara bitirilememisse ve benzer
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durani biitiin otoyol projelerinde yasanmigsa
bunun nedenlerini arastirmak ve bulgulari
yaymak, mesleki acidan oldugu kadar toplum-
sal acidan da bir zoranluluktar. Melen projesi
Akcakoca'da denize ulasan. Melen 1irmaginin
Istanbul'a icmesuyu olarak akitilmasidir. Bu
baglamda yapilan, calismalar 19801i yillarda
baslatilmistir. Pek cok. giincel projelerde de ol-
dugu gibi; Jeoloji, hidrojeoloji ve miihendislik
jeolojisi modelleri saglikli olarak ortaya kon-
madan ve/veya gozardi edilerek yapilan gecki
belirleme calismalar1 ve jeotebiik arastinnalar
giivenilirligini koruyamamustir. izlenen gecki:
a) Cevre, b) Maliyet, c) Emniyet-giivenlik-du-
raylihk (jeoloji-jeoteknik) ve d) Zamanlama
agisindan sayisiz olumsuzluklar icermektedir.
Hemen biitiin kesimlerdeki, dikme 'kesitlerde
kotdu degisim zorunlu olmustur... Eosen yaslh
bilinen filis (Kka: Kocaali formasyonunun alt
tiyesi) Ust Kretase yash oldugu paleontolojik
olarak belirlenen birimin (Kkii=Kocaali for-
masoyunun Ust uzeri.) altindadir ve gegiglidir.
Permo-Triyas yasli Cakraz formasyonu olarak
adlandirilan ve c¢ahlkaya-camurtast agirlikli
olan birim ise Kocaali formasyonunun orta
tyesidir (Kko). Benzer degisiklikler diger ke-

simlerde de yeralmaktadir.

The follow generalized and simplified sub to-
pics constitute majority of this study. 1) Gene-
ral aspects of large-scale engineering projects
through current case studies. 2)Geological in-
vestigation methods where a dense vegetation
and thick soil blanket prevail 3) The generali-
zed columnar section of Melen-Karasu region
which differs froqi the former. 4} The interre-
lationships between karstification and bedding
attitude in calcareous units. 5) Basement rock
between Sile and Istanbul is a tectonosedimen-

tary unit, not an arkosic series. 6} The color of



misnamed arkosic series is not due to feldspar
it is because of radiolarite mud. 7) The unit
over the northern part of Omerli dam is not a
flysch, it consists of tectonic slabs. S) The
compressional and tensional discontinuity sys-
tems are distinct in Pliocene aged unit too, It
is impossible to hide mistakes in engineering
projects. It becomes inevitable if such mistakes
are not studied and discussed in detail among
relevant technical disciplines and parties in-
volved in the project As evident in almost
every section of the Turkish motorway net-
work, the international companies have envi-
saged, and misled the client (KGM: State
Highway General Directorate) to complete a.
section (e.g.) at a cost of 360 million dollars.
Approximately 1.2 billion dollars have been
spent and construction period has already be-
en doubled but the road is not open fto traffic
yet. This situation is not peculiar to motorway
projects. It is valid for other large scale engi-
neering projects too. The Ankara, and Istanbul
water supply projects are the ‘two significant
actual case studies, The Melen project is to
convey the Helen river along a transmission
line (L=180km) to Istanbulvia two dams, two
header tanks, several tunnels and pipelines.
The project commenced in 1980s will follow
an improperly located route with respect to. a)
Environment, b) Cost, c) Sqfety-security-stabi-
lity (geology geotechnics), and, d) Timing: In
this kind of engineering projects, four-dimen-
sional models of orderly geology, hydroge-
ology, and engineering geology farm an essen-
tial basis for detailed geotechnical investigati-
ons and thereon an elaborated geotechnical
design» By the way, it is important to criticize
the ongoing reality in most of the projects that
the aforementioned models are ignored and/or

stolen and adopted from previous studies as

they are. The study performed 1997 in the He-
len project, has revealed that the geology,
hydrogeology, and- engineering geology are
completely different than the previously repor-
ted ones: The flysch unit (Kka: lower member
of Kocaali formation), previously called Foce-
ne aged, conformably underlies the Upper
Cretaceous aged unit (Kko: middle member of
Kocaali formation) characterized- by conglo-
merate, calcareous mudsione, and limestone.
The formerly and incorrectly identified Per-
mo-Triassic aged Cakraz formation is a 60
meter thick level of Kko. This level is a high
energy environment deposit and from bottom
to top bears dominantly siltstone-sandstone-
conglomerate-sandstone-siltstone-calcareous
mudstone levels. Similar changes are done for
the rest of the alignment

MADEN YATAKLART*
JEOKtMYA OTURUMU-I
Mining Geology-

Geochemistry sessional

Dogankuzu ve Mortas (Seydisehir., Tiirki-
ye) boksit yataklarmin jeolojisi ve siilfiirlfi
zonlarm ozelifcleri/iiie geology and. the for-
mation of the sulphide zones of the Doganku-
zu and Marias bauxite deposits (Seydisehir,
Turkey)

Hiiseyin. OZTURK, Nurullah HANILCT

1.0. Miih. Fak.. Jeo. Miih.. B6l. ISTANBUL

Dogankuzu ve Moiias boksit, yatagi. Alt Kre-
tase - Ust Kretase yash kirectaglannin diiskor-
dans hattinda yer alir. Alt Kretase yagli kireg-
taslan belirgin tabakalanmali kalin bir istif
olustafmaktadur. Cevherin, tabanindaki kireg-
taslan muhtemelen Senomaniyen yaslt olup»
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