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Yer Sec¢imi: Gecmis ve glinlimiiz, jeo-mtthendislik uygulamalarinin
Oonemi, islevi ve sorunlar

Resat ULUSAY

Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, Beytepe, 06532 Ankara

Yer secimi, ¢ok eski tarihlerden bu yana devam eden bir suirectir. Bu siireg; ozellikle sanayi
devriminden itibaren, hizli bir niifus artisginin yasandigi ve cgevresel degerlerin farkedildigi
glinimiize kadar Onemli Olgiide gelisme kaydetmistir. Bir projenin yer se¢iminde,
tasariminda ve ingasinda jeoloji ve mihendislik jeolojisi ile ilgili girdilerin dnemli bir yeri
vardir. Jeolojik etkiler iki grupta degerlendirilebilir. Birincisi; deprem, heyelan, taskin ve
zayif jeolojik birimler ile atiklarin olusturdugu sorunlu zeminlerin neden oldugu jeolojik
risklerdir. Diger grupta ise, proje yapilarinin jeolojik ¢evre uizerindeki dogrudan etkisi ve
teknik girisim sirasinda yapiin etkisiyle kaya ve zeminlerde gelisen davramig bicimi
yeralmaktadir. Bu hususlarin ve olasi risklerin, yer seciminden proje sonuna degin
miihendislik jeolojisinin katkisiyla belirlenmesi, ekonomiyi ve gilivenligi birlikte saglayan
miihendislik projelerinin uretilmesinde cagdas bir gereksinim olarak kabul edilmektedir.

Bu bildiride, yer seciminde ge¢cmisten gilinlimiize degin etkin olan faktorler ve gelismeler
ozetle sunulmus, jeoloji mithendisliginin ve o6zellikle mithendislik jeolojisi uygulamalarinin
yerse¢cimi ve mithendislik projelerinin degisik asamalarindaki ve jeoteknik kavrami i¢indeki
yeri ve iglevi luizerinde durulmustur. Ayrica jeoteknik etiitlerin anahatlari verilerek, giiniin
kosullarina gore jeoloji miithendisligi egitiminde ve hizmeti¢i"egitimde yapilmasinda yarar
gorulen duzenlemeler ve gereksinimler tartigilmistir.

Site selection: Past and present, importance and function of geo-
engineering applications, and problems

Site selection has been going on since the earliest times. The process has increasingly
evolved throuh the industrial revolution to the present period of the exploding population
and environmental awareness. Geological and engineering geological inputs have an
important impact on site selection, project design and construction. The geological impact
may take two forms. First, there are geological hazards or problems including earhquakes,
landslides, floods and difficult grounds such as weak materials and wastefills. The direct
effect of the project structures on geology and the response ofthe soil and rock materials to
the environmental changes induced by the structures are considered as second group
impacts. In order to produce engineering projects satisfying both economy and safety,
estimation of these problems or risks by engineering geological investigations from the early
beginning of site selection to the end of construction is accepted as a contemporaneous
requirement.

In this presentation, important factors on site selection and related developments from the
earliest time to today are briefly outlined, and the role and function of geological
engineering, particularly of engineering project and in the concept of geotechnique are
discussed. In addition, fundamentals of geotechnical investigations with possible
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modifications and requirements during graduate and post graduate education in geological
engineering are presented.
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Seyhan-Kavsak projesi enerji tiineli glizergahindaki stabilité sorunlari

Sedat TURKMEN
Mersin Universitesi Miih. Fak. Jeoloji Miih. Bol, Mersin

Seyhan-Kc.. sak Projesi, Adana'nin kuzeyinde Kozan ilgesinin 40 km kuzetbatisinda Seyhan
nehri lizerinde 30 m yiiksekliginde bir bent ve yaklasik 9 km uzunlugundaki 10 m caph
enerji tiineli ile Hidroelektrik santrali ve sanat yapilarindan olugmaktadir.

Seyhan nehrinin iki ana kolu, Zamant1 ve Goksu caylarinin birlesme yerinde (Kavsak)
diisiiniilen bent yeri, Permiyen yash Kkirectasindan olusmaktadir. Tunel gilizergahinda
Paleozoyik ve Mesozoyik yash degisik kayaclar yeralir. Litolojik, topografik ve yapisal
Ozelliklerden kaynaklanan stabilité sorunlari sézkonusudur. Proje, Jeolojik ve jeoteknik
Ozelliklerden dolay1r Kesin Proje asamasinda cok defa degisiklige ugramistir. Tiinel-santral
sistemindeki projenin, tiinel glizergahinin degisiklige ugramasi maliyet ve zaman artigina
neden olmustur. Gokgdz koyl ve Andirap mevkiindeki Heyelanlar ve zayif zemin kosullari,
proje degisiklikleri iizerinde Onemli rol oynamustir. Gilizergah alternatifleri —stabilité
sorunlarindan dolay:r sinirli kalmaktadir.

Tiinel glizergahinda heyelanlar ve zayif zemin sorunu olan alanlarda agtirilan temel
aragtirma sondaj verileri Gokgoz koyu yakininda bulunan heyelan alaninin tektonik etkilere
maruz kalan ince kirmtili kayaglardan kaynaklandigini gostermistir. Kiltasi-marn ve fay
kilinden olusan birim tizerinde kalin kirectasi bulunmasi duraysizlif1 arttirmaktadir.

Ikinci 6nemli sorunlu alan Andirap mevkiidir. Permo-Karbonifer yasli karbonlu seyl-
kuvarsit-gist ve kiregtasi ardalanmali litolojilerden olusan bu kesim son derece zayif ve
duray sizdir. Zayif olan bu litolojiler iizerinde de kaim kirectagt birimleri
bulunmaktadir .Tabaka egimleri ile siireksizliklerin egim yonlerinin yamag¢ yoniinde olmasi,
ustiinde bulunan kiregtag! birimlerinden bosalan yeraltisularinm kismen gegirimsiz olan bu
birimin dokanagmda birikmesi ve kaynaklar olusturmast duraysizligi kolaylastiran
etkenlerdir. Kaya akmasi ye yamag¢ molozu birikimi yaygindir.

Bu alanlarda tiinel degisik alternatiflerle gegilmeye calisiimis ve projede bir ¢ok degisiklige
gidilmek zorunda kalinmistir.

Slope stability problems of power tunnel alignment of Seyhan-Kavsak
project

The Seyhan-Kavsak project area lies approximately 40 km to the Northwest of Kozan at the
north of Adana city, where Zamant1 and Goksu rivers merge to form the Seyhan river.

The present project is composed of a small dam about 30 m high and a power tunnel

approximately 9 km length and 10 m in diameter, which runs along the south eastern flanks
ofthe Seyhan river valley and a power house.
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Kavsak limestone which is composed of dark Permian limestone mainly crops out around
the dam site. The various Palaeozoic and Mesozoic outcrop along the alignment of the
power tunnel. The geotechnical problems caused by the topographic and lithological
features as well as tectonics effects were identified.

The project were changed during the final stage of planning because of the geological and
geotechnical problems. These changes increased the cost of the project and also the
construction period.

Two distinct sections were identified along the power tunnel, where instable and weak rock
impose an influence on tunnel operation. First instable area is near the Gokgoz village (km
1+1500). This area is characterised by the presence of distinct debris cover and also
presents old landslide appearance. An investigation borehole drilled in this area revealed
that the light coloured limestone alternating with greenish and reddish marls and clayey fault
gouges were largely sheared and faulted.

The second areca where the slope instability observed is located around Andirap village.
This is characterised by the presence of distinct debris cover and layer of loose materials
and rock mass sliding /falling towards the river gorge. In boreholes dark green and black
coloured carbonaceous shales alternating with limestone and quarzites generally have low
permeabilities.

The power tunnel alignment projects were modified several times in these areas, because the
final stage ofthe project was influenced by alof of changes.
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Kuvaterner yash Kkilli altivyal zeminlerin kayma dayanimi ozellikleri ve
tasima guicleri: Niksar havzasi

Istk YILMAZ

Cumbhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 Sivas -

Bu calismada Niksar havzasinda, Kelkit nehrinin sag sahilinde yer alan killi aliivyal
zeminlerin kayma dayanimlarinin belirlenmesi ve insaat uygulamalari, 6zellikle de tasima
giicii acisindan degerlendirilmesi amaclanmistir. Calisma laboratuvarda kayma dayanimi
deneylerini ve sahada ise standart penetrasyon deneylerini ve gozlemleri kapsayacak sekilde
gerceklesmistir. Calisma alaninda temel zemini olarak kullanilmasi muhtemel bu
diizeylerden alman orneklerin yarisi (3 tane) CL (dusiik plastisiteli inorganik kil) iken diger
yarisi (3 tane) ise CH (yiiksek plastisiteli inorganik kil) grubunda yer almaktadir. Elde
edilen drenajsiz kayma dayanimi degerleri, zeminlerin kivamhligina yaklasim amaciyla
onerilen siniflamaya gore; kati-sert kivamui isaret etmektedir. Bu seviyelerde yapilan SPT
testlerinden elde edilen darbe sayilarina gore yapilan degerlendirme de ayni kivam sonucunu
vermektedir. Tiim havza icerisinde 15 m derinlige kadar yapilmig olan 24 sondajda elde
edilmig darbe sayilarina gore olusturulan zeminlerin kivamlilik dagilimi kesiti ile kati
kivamli zeminlerin ¢ok yaygin oldugu ortaya konulmustur. Ince taneli diizeyler icin; 3
giivenlik faktorii ile hesaplanan en kotii kosul olarak kabul edilen suya doygun kosullardaki
tasima giicii degerleri, calisma alanindaki CL grubu zeminler icin 2.76 kg/cm’ iken CH
grubu olanlar icin 4.07 kg/cm’ dir. Suya doygun olmayan kosullardaki tasima giicii degerleri
ise, CL grubu zeminler icin 2.97 kg/cm’ iken CH grubu olanlar icin 4.05 kg/cm’ dir. Suya
doygun ve doygun olmayan kosullar icin belirlenen giivenli tagima gliclerine bakildiginda,
degerlerin birbirine oldukca yakin hatta ayni oldugu gortilecektir. Bunun nedeni, ¢alisma
alanindaki bu temel zeminlerinin zaten ¢ok kiiciik bir igsel siirtiinme agisina () sahip
olmalarindan kaynaklanmaktadir. Elde edilen tasima gilici degerleri goz Oniinde
bulunduruldugunda 6nemli tagima giicti sorunlarn ile karsilagilmayacagi soylenebilir. Fakat,
bu bolgedeki allivyonlarin yanal ve diisey devamliligindan bahsedilemeyecegi gercegi g6z
ontinde bulundurularak, binalar inga edilmeden Once ayrintili zemin etiitlerinin yapilmasi
zorunludur. Bu calismadan elde edilen tasima giicii degerleri, sadece bir yaklagim olarak
degerlendirilmelidir. Ciinkii, bu calismanin yapilmasindaki amag, Niksar havzasinda yer
alan zeminlerin tasima gliclerine genel yaklasimda bulunmak olmustur.

Shear strength properties and bearing capacities of Quaternary clayey
alluvial soils: Niksar basin

This study is aimed towards the investigation of the shear strength properties of the clayey
alluviual soils of the Niksar basin located at the right bank of the Kelkit River and
evaluation of these properties for building applications, especially for the bearing capacity.
The study was performed in the form of standard penetration tests in field and shear strength
tests in the laboratory. Tested samples that form the probable foundation soils of Niksar
basin are in CL (3 samples) and CH (3 samples) group. Undrained shear strength values
indicate the stiff-hard consistency and also classification based on obtained percussion
number from SPT in the same levels gives the same consistency properties. Constructed
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section by using the SPT results from 24 boreholes 15 m in depth along the Niksar basin
showed the widespread distribution of the clayey soils with stiff consistency. It has been
determined that on the worst conditions where the soils are saturated, the allowable bearing
capacity of the CL and CH group clayey soils are 2.76 kg/cm? and 4.07 kg/cm? respectively
with safety factor of 3. The respective alowable bearing capacity values were determined
for natural water content condition as 2.97 kg/cm? and 4.05 kg/cm? for CL and CH group
clayey soils with a safety factor of 3. Both of the obtained allowable bearing capacity values
in saturated and natural water content conditions are almost the same, because the internal
friction angle (<) of the soils are very low. All the obtained values showed that the bearing
capacity problems will not occur, but detailed site investigations must be programmed
before the construction applications in this area because of the discontinuous property of the
aluvia soils, in lateral and vertical directions. These given bearing capacity values have
been determined for a general approach.
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Baglum yoresi olasi tiinel glizergahindaki dasitlere ait kaya kiitle
siniflamalari

Aydin OZSAN

Ankara Universitesi Fen Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100 Tandogan, Ankara

Ankara'da toplu tagim icin yapilan Ankaray ve metro ulasimda biiyiik kolaylik saglamustir.
Umitkdy ve Kecidoren-Baglum ydniine de toplu tagim planlanmaktadir. Bu galigmada
Baglum yoresindeki olasi tiinel gilizergahindaki dasitlerin kaya kiitle siniflamasini yapmak
ve destek sistemlerini belirlemek amaclanmistir. Olasi tiinel giizergah1 boyunca RSR, RMR
ve Q-sistemi kaya kiitle siniflamalart uygulanmustir.

Tuf, dasit, andezit ve bazalt olasi tiinel giizergah1 ve civarinda ylizlek veren kayag tiirleridir.
Tiifler genel olarak bejimsi beyaz ve kirli beyaz renkte olup, oldukg¢a yayvan bir morfoloji
gosterirler. Cok gozenekli bir yap1 gosteren tiifler feldispat, kuvars ve biyotit minerallerini
icerirler. Andezitler pembemsi renk tonlarinda olup biyotit, amfibol ve tali olarak
piroksenler kayacin ana bilesenlerini olusturan minerallerdir. Bazaltlar, koyu yesil ve grimsi
siyah renklerdedir. Oldukca sert ve taze gorinimde olan bazaltlarda labrador, andezin ve
piroksen goriilen ana minerallerdir. Dasitler, olasi tiinel glizergahinin temel birimini
olusturmaktadir. Grimsi beyaz renklerde olan dasitlerde kuvarz, feldispat ve biyotit baslica
gorilen minerallerdir.

Olasi tunel giizergaht boyunca yapilan siireksizlik analizlerinde eklemlerin acgikligi 0.1 -
0.25mm, sikligit 2-60 cm, sirekliligi 3 - 10 m arasinda saptanmustir. Siireksizlik
analizlerinde 166 adet eklem Olgiisii alinmistir. Eklemlerin esit alan izdlsiimi icin DIPS
bilgisayar programindan yararlanilmis ve egemen eklem takimlari belirlenmistir. RQD nin
bulunmasinda bolgede sondaj olmadigi icin RQD= 115-3.3 Jv formiiliinden yararlanilmistir.

Olast tiinel gilizergahi1 boyunca dasitlerde yapilan kaya kiitle siniflamalarinda en koétii ve en
iyi sartlardaki degerleri bulunmustur. Buna gére = RSR = 34- 54, RMR = 21- 47 (zayif
kaya- Orta kaya), Q = 1.2 - 5.51 (zayifkaya - Orta kaya) degerleri arasindadir. Bulunan bu
kaya kiitle degerleri icin gerekli destek sistemleri olarak pilskiirtme betonu, kaya bulonlari
ve celik kafesler Onerilmistir.

Rock mass classifications for the probable tunnel alignment within the
dacites of Baglum region

The Ankara Subway system constitutes two parts which are Ankaray and Metro mass
transportation. Since its commencement, it has greatly helped mass transportation in
Ankara. A new addition to the system has been planned between Kecioren and Baglum. The
study aims to provide the rock mass classification and the support systems along the
probable tunnel alignment in dacites of Baglum region. The main rock classifications
including RSR, RMR and Q -system are applied to the probable tunnel alignment
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The rock types along the probable tunnel alignment and surrounding area are tuff, dacite,
andésite and basalt. Tuff shows very smooth morphological landscape which is creamy -
white in colour. It shows high porosity and contains feldspar, quartz and bictite Andésite, in
pinkish colour, contains bictite and ampfibole and also-in lesser amounts- pyroxene .Basalt
has dark green and grayish-black colour. It is quite competent and it occures as fresh rock.
The basdt is composed of labradorite, andezine and pyroxene. Dacite is the rock type of the
probable tunnel alignment.lt is grayish-white in colour. It includes the same minerals as tuff.

Discontinuity analyses carried out along the probable tunnel alignment revealed joint
aperture of 0.1 to 0.25 mm, joint spacing of 2 to 60 cm, joint persistence of 3to 10 m. The
discontinuity analysis consist of 166 joint measurements. Equal-area projection of joints has
been determined by using DIPS computer software to find the dominant joint trends. There
is no core drilling at the site; therefore, in order to determine RQD value the ampirical
formula, RQD = 115-3.3 Jv has been used

Rock mass classifications of dacites for the probable tunnel alignment were found a the
worst and the best condition values. These values are  RSR = 34- 54, RMR = 21-47 (very
poor rock- fair rock), Q = 0.6 - 5,51 (very poor rock- fair rock). Shotcrete, rock bolts and
steel ribs have been recommended for support systems after having found the rock mass
values;
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Erzurum sehir zemini guney kesimi geoteknik haritasi

Necmi YARBASI, M. Salih BAYRAKTUTAN, A. Sahin ZAIMOGLU

Atatiirk Universitesi, Deprem Arastirma Merkezi Miidiirliigii 25240, Erzurum

Erzurum, birinci derece deprem bolgesinde yer almasi ve sehrin biiyiik bolimiiniin aktif
faylar tarafindan kesilen allivyon yelpazeleri lizerinde gelismis olmasi nedeniyle, yiliksek
deprem tehlikesi ile karsi karsiyadir. Bu calisma ile, olasi biiylik bir depremde hasarin en
aza indirilmesi amaclanmistir. inceleme alaninda zemin tiirii, i¢ yapisi, fiziksel ve mekanik
ozellikleri farkli dokuz geoteknik birim haritalanmigtir. Her birimden alinan orneklerde
graniilometri, kivam limitleri, gecirgenlik, kompaksiyon ve kesme dayanimi gibi testler
uygulanmistir. Mekanik verilere ek olarak tlic biiylikk zemin tiiriiniin jeolojik ozellikleri,
¢Okelim birimlerinin diisey ve yataydaki degisimleri incelenmis, hava fotograflari ve radon
profillerinden faydalanilarak ortiilii faylar tespit edilmistir.

Geotechnical map of the southern part of the Erzurum urban area

Erzurum is under very high seismic risk, due to its location on the first-degree seismic zone
and development of the city on alluvial deposits, which are cut and deformed by active
faults. This work is performed to minimize the seismic hazard by a major possible
earthquake. Nine geotechnical units were identified each having different kinds of soil,
geological structure, physical and shear strength. In addition to the mechanical properties;
geological features, vertical and lateral variations in physical properties of the depositional
units were investigated and burried active faults were detected by interpretation of the air
photos and radon gas profiles.
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Kanalizasyon sistemi yapilarinin jeoteknik tasarimlari; Agva (istanbul)
kanalizasyon uygulama projesi

Ozer H. BALSEVEN', Yemliha ALAGOZ’

'fller Bankasi Genel Miidiirliigii, Kanalizasyon Dairesi Bagkanhgi
*Sistem - 7 Miihendislik Miisavirlik Ltd. Sti.

Kanalizasyon sistemi; evsel atiklarin borulu sistemler ile toplanarak, bir alici ortama, o
ortamin fiziko- kimyasal sartlari Olgiisiinde aritilarak, desarjini dngdren; boru sistemleri,
pompa istasyonlari, aritma tesis tiniteleri gibi miihendislik yap1 kombinasyonlari biitlintidiir.
Kanalizasyon sistem yapilari; sistemin ilettigi sivi icinde asili haldeki materyallerin (evsel
atiklarin) sistem icindeki hidrolik sartlarinin belirli smirlar icinde kontrolii asasinda
projelendirilir. Kanalizasyon sistemi yapilarinin projelendirilmesinde; yap1 - yapt zemini
etkilesiminden kaynaklanan miihendislik problemlerinin kabul edilebilir sinirlar icerisinde
kontrolii diger bir esas bazdir.

Kanalizasyon sistem yapilarinin  yapit - yapit zemini etkilesiminden kaynaklanan
miihendislik problemlerinin tespiti jeoteknik ¢aligmalarla, problemin kabul edilebilir sinirlar
icerisinde kontrolii jeoteknik tasarimlarla miimkiin olur. Bir kanalizasyon uygulama
projesinin uygulanabilirligi ve uygulamanin giivenlik ve ekonomiklik sartlan, biliylik oranda
projenin jeoteknik tasariminda ulasilan optimizasyon seviyesi ile belirlenir. Bu bazda
onemsenen kanalizasyon sistemi yapilarina yonelik yapilan jeoteknik ¢aligmalarin
programlanmasi ve uygulanmasi esaslari ile, sistem yapilarinin jeoteknik tasarimlarinin
optimizasyonundaki kriterlerin belirlenmesi bu ¢alismada amaglanmaktadir. Kanalizasyon
sistemi yapilarina yonelik jeoteknik ¢aligmalarinin uygulama esaslari Kanalizasyon Sebeke
Tatbikat Projeleri, Proje Ozel Sartnamesi cercevesinde ele alinmistir. 1988 yilinda revize
edilerek 1999 yilinda iller bankast Genel Miidiirliigii yatirim programina alman projelerde
uygulanan bu sartname (-ki bildiri kapsaminda tartismaya da sunulmaktadir.) ii¢ jeoteknik
caligma asamasini 6ngoérmektedir (saha, laboratuar, biiro c¢alisma asamalari). Yapilan
calismalar sonucunda kanalizasyon sistemi yapilari icin belirlenen zemin miihendisligi
(jeoteknik) problemleri genel ¢ergevesi ile;

1. Kanalizasyon sistemi yap1 temel zeminlerinde glivensiz zemin emniyet gerilmesi

u. Kanalizasyon sistemi yapi temel zeminlerinde konsolidasyon oturmasi ve sisme
problemleri,

m. Kanalizasyon sistemi yapi kazilarinda kazi yiizeylerinin duraysizliklari,

iv. Kanalizasyon sistemi  pompa istasyonu (keson) yapilarinin diisey ve hidrolik
duraysizliklar ile yapi yiizme problemleri,

bagliklar1 altinda 6zetlenebilir. Kanalizasyon sistemi yapilarina yonelik yapilan jeoteknik
tasarimlar ise Kanalizasyon Sebeke Tatbikat Projeleri blinyesinde son sekiz yildir yapilan
jeoteknik calismalarla olusturulan teknik bazda edinilen tecriibeler cercevesinde ele
alinmaktadir. Yapilan tasarimlar genel ¢ergevesi ile;
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i. Kanalizasyon sistemi borularinin (degisik capta) hendek tipkesitlerinin tasarimi,
1. Kanalizasyon sistemi {ist yapilarinin temel tasarimlari,
m. Kanalizasyon sistemi alt/iist yapilari icin yapilacak kazilan sev/iksa tasarimlari,

bagliklar1 altinda Ozetlenebilir. Kanalizasyon sisteminin degisik yapilarinin ingaatinda
karsilagilabilecek zemin miihendisligi problemlerinin jeoteknik calismalarla belirlenmesi ve
belirlenen problemlerin ¢6ziimiine yonelik yapilan her bir tasarimdaki alternatiflerin
giivenlik ve ekonomiklik temelinde uygulanmasinin sinirlart bu calismada belirlenerek
Agva Kanalizasyon Tatbikat Projesi Kapsamindaki uygulamalar sunulmustur.

Geotechnical design of engineering structures in sewerage system; Agva
(Istanbul) sewerage application project as a case study

Sewerage system is a combination of engineering structure, such as waste water treatment
plant, pump station, pipe lines. A sewerage system is based on treatment of waste water
before discharging into a receiving bady in accordance with physico-chemical characteristic
of receiving bady.

Sewrage system projects are prepared for considering hydrolic conditions of liquid with
suspended materials.transported in conduit. Another aspects for projecting sewerage system
is to control expect engineering problems coused by structure and structure soil attraction, in
a predetermined limits. Determination of the engineering problems are done by geotechnical
works, control of problems in a predetermined limits are done by geotechnical design.

Application of sewerage projects and security of aplication and economical constrains are
mostly determined by optimization level of geotechnical design.

Thus, the programming of geotechnical study, and their applications, also optimisation
criteria of geotechnical design wil be submitted. The application principles 0f geotechnical
study on sewerage system is describe the terms of reference of sewerage application project.
The terms of reference has been revised in 1998 and became to be applied in project, sited
in 1999 inwestment programme of Bank of provinces ( will be subbmitted and conculuded
in this issue) explain the study in three phrase i.e., site, labratory, office study. The soil
(geotechnical) engineering problems determined for sewerage system structures can be
summerize in a frame aspect as;

i. Insufficient bearing capacity of soil in sewerage system structure foundation.

n. Consolidation settlement and swelling on structure foundation of sewerage system.

in. Instability of excavated free surface of sewerage system foundation.

iv. Vertical and hydrolic unstability and structure floation problems of pump station
structures in a sewerage system.

Geotechnical design on sewerage system structures are prepared in experience gained from
studies on sewerage application projects and technical aspects for eight years.
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General items of the design studies are,

i. Detailed design of trench for sewerage system pipes (varies diameter)
u. Foundation design of sewerage system structures,

in. Slope/support design of excavations for intra structure/structure of
sewerage system.

The determination of engineering problems of several sewerage system structure and their
solution considering security and economical constrains are examplfied and submitted by
illustrating Agva Sewerage Application Project as a case study.
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Sayisal ayrisma siniflandirmalarinda yeni yaklasim

Sener CERYAN
KTU Giimiishane Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 29000 Giimiishane

Ayrismis  kayaglann tanimlanmasi ve smiflandirilmasi, miithendislik 6zelliklerindeki
degisimin belirlenmesi icin gereklidir. Ayrismig kaya malzemesinin siniflandirilmast icin
gelistirilen yaklasimlar baglica iki grupta toplanir. Bunlardan ilki, kaya malzemesinin
jeolojik ozelliklerinin gorsel tariflenmesine, basit mekanik deneylere ve bunlara ek olarak
bazen indeks ozelliklere dayanan niteliksel siniflandirmalardir. Niteliksel siniflandirmalar,
kaya malzemesinin arazide ve laboratuvarda hizli sekilde smiflandirilmasinda ve
miihendislik ozelliklerinin belirli degisim araliglr icersinde tahmin edilmesinde yarar
saglamaktadir. Ancak, ayrigma dereceleri ile malzemenin miithendislik ozellikleri arasinda
sayisal iligkilerin kurulmasina izin vermemektedir. Ayrica, bu siniflandirmalarda, farkl
ayrisma derecelerini  birbirinden ayirmak icin farkli ozellikler kullanilmaktadir. Ayrigmig
kayaglann tanimlanmast ve smiflandirilmasinda kullanilan diger yaklagim, ayrigma
derecelerinin  sayisal olrak tanimlanmast ve sayisal ayrisma smiflandirmalarinin
olusturulmasidir. Sayisal ayrigma sistemlerinin olusturulmasinda, ¢ogu kez, bir indeks
ozellik esds alinmakta veya smiflandirmada esas alman indeks veya mekanik ozelligin
ayrigma derecelerindeki degisim orani dikkate alinmaktadir. Ayrisma derecelerinin sayisal
olarak tariflenmesindeki bu tiir yaklagimlarinda esas alinan indeks veya mekanik 6zelliklerin
degisiminde ayrigmanin diginda degisik faktorlerinde rol oynayabilmektedir. Ayrica, tek bir
indeks veya mekanik ozellik, kayacin tanimlandigr andaki durumunu sonuglayan ayrisma
surecleri hakkinda yeterli bilgiyi vermemektedir. Sayisal ayrisma siniflandirmalarin
'olugturulmasinda yaygin olarak kullanilan bir diger yol ise, birden fazla indeks o6zelligin
degisik bicimlerde birlestirilmesiyle olusturulan ampirik formillerdir. Bu tir
siniflandirmalarda kullanillan parametreler, cogunlukla, birbiriyle yakin ilgili, birinden
digerini tahmin edebilecegimiz  Ozelliklerdir. Bu nedenlerle, sayisal ayrigma
siniflandirmalarin olusturulmasinda yeni bir yaklasimin gerekliligi ortaya ¢cikmaktadir.

Bu calismada, kayacin ultrasonik dalga hizin1 yararlanilarak, fiziksel degisim ile
mineralojik degisim ayr1 ayr1 tanimlanmistir. Kaya malzemesindeki mikrokirik+boslugun
ayrismayla degisimini ifade eden parametre Fiziksel Degisim Paremetresi olarak
tanimlanmigtir. Kaya malzemesinde ayrismayla meydana gelen mineralojik ve kimyasal
degisimi ifade eden parametre Kimyasal Degisim Parametresi olarak tanimlanmistir. Harsit
Granitoyidi kaya malzemesi i¢in bulunan fiziksel degisim parametresi ile porozite, cabuk su
emme, modal analizle bulunan mikrokirik+bosluk orani arasinda, ayrica, kimyasal degisim
parametresi ile kimyasal ayrigma indeksleri, ayrismig mineral orani, kaya moalzemesinin
katt kisminin ultrasonik hizi arasinda anlamli sayisal iligkiler oldugu belirlenmistir. Bu
degisim parametreleri kartezyen koordinatta, farkli eksenlerde gosterilerek incelenen
ornegin ayrigma durumu belirlenmistir. Orjinden uzaklik olarak tanimlanan ayrigma durumu
indeksi ile suda dayanim indeksinden yararlanilarak sayisal ayrisma indeksi
olusturulmustur. Gelistirilen sayisal ayrigma indeksi, Harsit granitik kayaclarina uygulanmisg
ve bu indeksin ayrisma derecelerine tanimlanmasinda ve miuhendislik Ozelliklerinin
belirlenmesinde  kullanilabilecegi  gosterilmistir.  Sayisal ayrisma indeksi, ayrigma
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arasinda sayisal iligkilerin kurulmasina izin vermesi yanisira, kayacin tanimlandig1r andaki
durumunu sonuglayan fiziksel ve kimyasal (mineralojik) degisimlerinde yorumlanmasini
saglamaktadir.

A new approach for quantitative weathering classification

Weathering rocks description and classification is essential to determine changes on the
engineering properties. Developed approaches to classify weathered rock material is mainly
collected into two groups. The first of them is an qualitative classification that is based on
macroscopic description of geological features of rock materials, simple mechanical tes.ts
and sometimes index properties. Qualitative classifications are beneficial to classify rock
materials immediately both on field and on laboratory and to explain engineering features in
a definite variation internal. But this not allows to establish a numerical relation between
weathering degree and engineering properties of materials. However, different attributes is
used to distihguish different weathering degree from each others. The second of them is to
build numerical weathering classification and to describe weathering degrees numerically.
Generally an index parameters an another that is used in classification or a changing ratio of
a mechanical attribute on weathering degrees is taken into account to constitute a numerical
weathering system. Different factors except for weathering may be effective to describe
weathering degrees numerically. Also one index or mechanical attribute is not sufficient to
define weathering process at rock describing time. Another method to constitute numerical
weathering classification is amphiric equations that were found by combined more than one
index parameters in different ways. Using parameters in such classifications are generally
related with each others and can be estimated one from another. As a result, it is clear that a
new approach is necessary to build numerical weathering classifications.

In this study, physical and mineralogical changes were define separately by ultrasonic wave
velocity of rock. The parameters defining fissure+cavity and mineralogical-chemical
changing in rock material are described as Physical Changing Parameter and Chemical
Changing Parameter respectively .It is designated that there are meaningful numerical
relationships between physical changing parameter for Harsit granitoid rock material,
porosity, quick water absorption and fissure+cavity ratio founding by modal analysis, and
also between chemical changing parameters, chemical weathering parameters, weathered
mineral ratio and ultrasonic wave velocity of intact part of rock material too. The change
parameters showing Cartesian coordinate at different axis. State of weathering, which
described as distance from origin, and slake-durability index, numerical weathering index
are formed. Developed numerical weathering index are applied on Harsit granitic rocks, are
shown that in can be used description of weathering degree and engineering of weathered
rocks. Numerical weathering index provides to define weathering degree numerically, allow
to constitute numerical relationships between engineering properties and weathering degree,
and also explain physical and chemical (mineralogical) variations concluding situation at the
time of rock description.
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Denizli ili ve yakin dolaymin dogal afetler acisindan incelenmesi ve bir
ornek: Babadag ilce merkezi ve yakin dolayi

Yahya OngNAR, Ali GOKGOZ, Mesut KOSEOGLU, Tamer KORALAY, Ibrahim
COBANOGLU

PAU, Miih. Fak, Jeoloji Miih. Bél., Kinikli Kampusu, DENIZLI

Denizli il merkezi ve yakin dolayinda meydana gelen deprem, kiitle hareketleri (heyelanlar
ve kaya dlismeleri), sel ve ¢ig gibi dogal afetler zaman zaman 6nemli can ve mal kaybina
neden olmustur. Bolgede 1900-1990 yillar1 arasinda hafif, orta ve agir hasar yapan M> 4
biiyiikliigiinde 216 adet deprem kaydedilmis olup bunlarin %85'nin odak derinligi 40
km'nin altindadir. Deprem episantirlarinin dagilimi, yaklagik, D-B uzanimli Menderes ve
KB-GD uzanimli Gediz faylarinin bolge sismisitesine onemli katkilari olduklarini
gostermektedir. Ayrica, Fethiye ve Burdur gibi onemli deprem merkezleri de bolgemizi etki
altinda bulundurmaktadir. Denizli'de simdiye dek olusan depremler nedeniyle yaklasik
12500 kisinin oldiigii ve 3391 evin orta ve agir hasardan dolayr kullanilamaz hale geldigi
anlagilmigtir. Denizli il merkezinde, 1900 ile 1999 yillart arasinda M>4 olan depremlerin,
istatistiksel olarak 4 ile 12, ilgelerinde ise 2 ile 14 yillik periyotlarla olustugu ve sayisal
olarak en ¢ok Aralik, Temmuz ve Agustos aylarinda gozlendigi ortaya konmustur. Denizli
ili ve yakin dolayinda kitle hareketleri de 6nemli yer tutmaktadir. 1950'li yillardan sonra,
heyelan nedeniyle 7, kaya diismesi nedeniyle de 3 yerlesim alaninin yerleri degistirilmistir.
Denizli ve yakin dolayindaki kitle hareketleri alttan uste dogru, Paleozoyik yash
metamorfik yagh kayaclar (altere gnays ve sistler), Jura?-Ust Kretase yash olan ve
serpantinlesme derecesi fazla olan ofiyolitik kayaglar (Tektonitler), Oligo-Miyosen yasl
Kale-Tavas Molasina ait killi ve marnl birimler, Neojen yash (Ust Miyosen?-Pliyosen) killi
ve marnli birimlerde goriilmektedir.

Bu caligmada 1000'e yakin yeralti suyu analizi yapilarak yeralt1 sulariin ve zeminlerin
Mg, SO, pH acisindan TS 3440 'e uygunlugu arastirilmig ve Denizli il merkezi ve yakin
dolayinin' "Yeralt1 sularinin betona zararli etkinlik derecesi haritast” olusturulmustur.
Alikurt ve Honaz civart ile Denizli il merkezi ve yakin ¢evresindeki yeralt1 sularinin beton
tretiminde kullanilmaya uygun oldugu ve bunun diginda tim havza sularinin beton tizerine

zayif'ya da kuvvetli derecede etkili oldugu ortaya konmustur.

Bu calismada, Denizli ili hudutlar1 dahilinde "Sismotektonik” ve deprem disindaki diger
afetler yoniinden riskli bolgeler belirlenmis; deprem ve diger dogal afetler nedeniyle
olabilecek can ve mal kaybini en aza indirecek onlemler Onerilmistir. Denizli ili ve yakin
dolayinda dogal afetlerin ileri boyutlu oldugunu gosteren bir bolge Babadag ilce merkezi ve
yakin dolayidir. flce merkezindeki heyelan "Giindogdu heyelan1” nedeniyle 99 bina
kullanilamaz hale gelmistir. flge merkezi yakin gevresinde yer alan tarim alanlarinda da 4.5
km’ lik alan heyelanlar nedeniyle tarim dis1 kalmustir.
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Investigation of natural catasrophes in Denizli and its vicinity: an
example: Babadag county center

The Natural catasrophes, i.e. earthquake, mass movements (landslides, rockfall) flood and
avalanche that occurred in Denizli city and its vicinity have caused death and damage up to
now. During 1900-1990, a total of 216 earthquakes with magnitudes > 4 were recorded in
the region and about 85 % of these quakes took place at depths of shallower than 40 km.
The distribution of the epicentres showed that E-W trending Biiyiik and NW-SE trending
Gediz faults , as well as Fethiye and Burdur fault affected the seismicity of the region. in
terms of statical study, the eartquake M >4 have 4-12 year periods in Denizli city center, 2-
14 year periods in county of Denizli and mostly took place in December, July and August.
About 12 500 peoples died and 3391 dwellings were destroyed as a result of the quakes
occured in Denizli so far.

Mass movements are also important for Denizli and its province. Since 1950 s, the location
of 7 settling areas has been changed because of landslides and 3 settingarcas by rockfall.
Mass movements that are seen in Denizli and its county took place in the fallowing units;
Paleozoic aged metamorphic rocks (altered gneisses, schits), Jurrassic-upper cretacous aged
serpantinized ophiolitic rocks (tectonites), Oligo-Miocene aged clayey and marl units
belonging to Kale-Tavas molas, Upper Miocene-Pliocene aged clayey and marl units.

In this study, about 1000 groundwater samples were analysed to check whether or not they
fit to TS3440 regulatory standarts in terms of Mg, SO, contents and pH values Groundwater
basins in Alikurt, Honaz and vicinity of Denizli city center are suitable for concrete
production, the other groundwaters in the study area effect concrete strength weakly or
strongly when they are used for concrete production.

in Babadag county center natural catasrophes are very important. For example in Giindogdu
landslide, 99 buildings callapsed and 4,5 km® agriculture area was destroyed.

We intended, in this study to define risk area with, natural disaster and suggested precautions
which include protect againts natural disasters.
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Koyulhisar (Sivas) heyelanlarina ait on inceleme sonuglari

Isik YILMAZ', Hiiseyin SENDIR'
‘Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 SIVAS

Sivas ili Koyulhisar ilcesine baghi Aklan mezrastndaki tepelerde yaklasik KD-GB
dogrultusunda meydana gelen heyelanlar sonunda, 24 saat icerisinde 2 km uzaktaki Aklan
deresinin yama¢ molozu ile tamamen doldugu ve buna bagh olarak da yerlesim alanlar igin
biiyiik. heyelan tehlikesinin dogdugu gérl'jlmii§ti'ir. Ancak, Koyulhisar' in hemen
kuzeyindeki 1240 rakimli Saytepe, bir bariyer gorevi yaparak, heyelanlarin ilge merkezine
ulasmasina engel olmustur. Iki giin sonunda heyelanin denge durumuna geldigi, hareketinin
giderek bittigi ve geriye dogru yeni gerilme catlaklarinin olustugu gézlenmistir. Ana gerilme
¢atlag1 zaman icerisinde 150 m uzunluk ve 1-1.5 m genislige ulagmistir.

Heyelan bolgesinde yenilmenin olustugu zeminlerden alinan Orselenmemis Ornekler
uizerinde belirlenen ortalama 2.42 g/cm3 dogal birim hacim agirligi, 0.87 kg/cm’ lik
drenajsiz kohezyon ve 7° lik igsel strtiinme agisi degerleri kullanilarak yapilan stabilité
analizleri sonucunda doygun (F= 0.67) ve drene (F= 0.97) kosullarda duraysiz sev
- karakteristigi ortaya konulmustur. Arazi gozlemlerinde, en gerideki gerilme catlaginda su
" oldugu da gériilmistiir.

Koyulhisar ilgesi kuzeyinde heniliz hareket haline gecimemis yamaclarin ileride hareket
kazanmasi da ilceyi blylik Olgiide tehdit edecektir. Heyelanlarin bir ¢ogunun, temelinde
bolgedeki anakayalarin yenilmesinin de etken oldugunu diisiiniildiigiinden dolay1 bolge ile
ilgili detayli caligmalar halen stirmektedir. -

Preliminary results of the Koyulhisar (Sivas) landslides investigation

Aklan creek which is approximately 2 km far from Koyulhisar has been fully filled by
debris within 24 hours as a consequence of landslides occured along a direction of NE-SW
in the hills of Aklan village of Koyulhisar town (Sivas). The settlement area in Koyulhisar
was threatened by these landslides. However Saytepe hill with an elevation of 1240 m
located to the north of Koyulhisar provided a barrier to protect these areas from the
landslides. After 2 days, landslides stopped and new tension cracks started to appear at the
back ofthe main slip. The main tension crack extended with time and reached about 150 m
in length and 1-1.5 m in width. .

Slopes were classified as unstable in saturated (F= 0.67) and drained conditions (F= 0.97)
according to the stability analyses using the natural unit weight (2.42 g/cm’), undrained
cohesion (0.87 kg/cm’) and internal friction angle (7°) ofthe failed soils. During the field
observations, water filled tension cracks were observed.

Inactive slopes in the north and north-west of Koyulhisar may threat the borough in the
future. Works related to this study area still continue, because the authors an suspiciaus that
landslides may be a result of the failure in the basement rocks.
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Ayrnismanin sureksizliklerin kesme direncine etkisi

Sener CERYAN', Aykut AKGUN’

'KTU Giimiishane Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 29000 Giimiishane
’KTU Miihendislik-Mimarhk Fakiiltesi Jeoloji Miihendisligi Béliimii, 61080 Trabzon

Kiirtiin (Gilimiigshane) Granitoyidi'nden alman ylizeyi degisik ayrisma derecesine ve
puriizliiliigiine sahip siireksizliklerin kesme direncini bulmak icin arazide blok cekme ve
blok devirme laboratuvarda direk kesme deneyi yapilmistir ve ampirik yaklagimlar
uygulanmustir.

Kesme direnci Olgiilmek istenen siireksizlik yiizeylerinin ayrisma durumu, ayrisma
derinligi, purazliligi ve direnci ve dolgu durumu deney Oncesinde tanimlanmistir.
Stireksizlik ylizeyinin ayrisma durumu basit mekanik deneylerle, makroskobik inceleme ve
ylizeyden alinan incekesitlerin incelemesi ile tanmimlanmis, ayrisma derinliginin
piiriizliiliikten biiyiik olup olmadig1 not edilmistir. Ornek yiizeylerinin piiriizliiliigii ise iki
yontemle bulunmustur. Bu yomtemlerden ilkinde, catlak piirtizliiliik katsayis1 (JRC), arazide
gerceklestirilen blok cekme ve blok devirme deneyleri ve deneyin gergeklestirildigi yilizeyin
temel siirtiinme acisindan yararlamilarak bulunmustur. ikinci ydontemde ise, yiizeyden
puruzliliik olcer ile alinan kesitler, literatiirde verilen standart profillerle karsilastirilarak
JRC degeri bulunmustur. Ancak, deneylerin gerceklestirildigi 6rnek ylizeylerine ait JRC
degerleri uygulanan yontemlere gore farklilik gosterdigi goriilmustiir. Bu nedenle, arazi
deneyleri icin birinci yontemle bulunan JRC degerleri, laboratuvar deneylerinde ise ikinci
yontemle bulunan JRC degerleri dikkate alinmistir.  Siireksizlik ylizeylerindeki kaya
kopriilerinin, kohezyonun oldugu alanlarin kesme direncine etkisi bilinmektedir. Bu
calismada Ornek alma ve deneye hazirlamak igin gerekli teknik imkanlarimizin yetersizligi
nedeniyle, deneyler, kaya kopriilerinin olmadigi, ayrilma derecesinin % 100 oldugu
ornekler lizerinde yapilmistir.

Direk kesme deneyinde yiizey durumu degisik 8 grup ornek tlizerinde portatif kesme aleti ile
Ross-Brown ve Walton (1973) tarafindan Onerilen sekilde yapilmustir. Pirtizlilik etkisini
gidermek icin Hencher ve Richards (1989) tarafindan onerilen formdillerle normal ve kesme
gerilmesi diizeltilmistir. Direk kesme deneyi ile bulunan siireksizlik yiizeylerindeki temel
sirtlinme agis1 bliylik Olgiide yiizeydeki ayrigma friinlerinin tirii ve miktarina baghdir.
Temel strtiinme acis1 catlak yilizeylerindeki kil klorit ve demiroksit miktarina bagl olarak
azalirken kat1 haldeki demiroksit stivamasi oldugu durumda artmustir.

Blok cekme deneyleriyle bulunan stireksizlik yiizeylerindeki pik siirtlinme acisi esas olarak
ylzey purizliliigiine bagh olmakla birlikte yiizey direnci ve dolgu tarafindan etkilenmekte
olup ylizey malzemesi ayrigmasina ilerlemesiyle birlikte azalmaktadir. Yiizeyi ayrigsmamuis,
veya sadece renk bozulmasi goriilen JRC degeri 10-12, Schimidt ¢ekici sertligi ( R) 43-48
arasinda olqan siireksizliklerde pik sirtiinme agisi ((Pp) 45°-53° olarak bulunmustur. JRC
degeri 9-11 ve R degeri 37-39 arasinda olan stireksizliklerde (¢p degeri 36°-49° olarak, JRC
degeri 8-10 ve R degeri 24-37 arasinda olan siireksizliklerde <Jp degeri 35°-38° olarak
bulunmustur. Kumlu killi silt dolgulu , dolgu kalinlig1 piiriizliliikkten az olan siireksizliklerde
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Gp degeri 30°-42° arasinda degismekde olup yilizeyin dolgusuz oldugu durumdaki <p
degerinden 6-9 derece daha diisiiktiir. - Yiizeylerinde kil (illit-kaolen) sivamasi oldugu
stireksizliklerin pik siirtinme acist 30°-32 ° olarak bulunmustur. Blok devirme deneyi ile
bulunan pik siirtiinme agisi degerleri blok ¢ekme deneyleriyle bulunan degerlerden 2-6
derece daha biiyiiktiir. Bu fark, artan yilizey direnci ve piiriizliiliikle artmakta, yiizeydeki
ayrigsmanin ilerlemesiyle azalmaktadir,

Effects of weathering on shear strength of discontinuties

In order to determine the shear strength of discontinuities which have various weathering
degrees and roughness, and samples from Kiirtiin Granatoid were taken, and insitu pull tests
and tilt test, and in laboratory direct shear test were carried and ampirical approach was
applied. Weathering conditions, weathering depth, roughness and strength and filling of the
discontinuities surface which would be measured .were defined before tests. Weathering
state of discontinuity surface was determined by macroscopic scope, simple mechanical
tests and thin section taking from surface and whether or not weathering deepness is bigger
than roughness was noted. Roughness of sample surfaces was determined by two methods.
In the first of them , joint roughness coefficient (JRC) was found by pull test, tilt test
performed .in field and by basic friction angle of surface that was made on. In the second
methods, roughness profiles that were taken from joint surface were compared with standard

i JRC profiles in literature and JRC value were found. But it was seen that JRC values of

surfaces that all test were performed on were different in respect of made methods. For this
reason, JRC values for field test which were determined by the first methods and the second
test results for laboratory tests were taken into account. It is known that rock bridge on joint
surfaces is effective on shear strength of cohesive surfaces. Due to lock of necessary
technical tools to take and prepare samples, tests were carried out on the samples within no
rock bridge and 100 (%) separately degree.

Direct shear test was done on the eight groups having various surface by portable shear
machine proposed by Ross-Brown and Walton (1973). In order to remove roughness effect
normal and shear stress, which were proposed by Hencher and Richards's formulas, were
corrected basic friction angle on.discontinuities found out by means on direct shear test
depended mostly on the amount of the weathering products.

While basic friction angle on discontinuities decreased due to amount of ironoxide, chlorite
and clay, it increased when there, is covered iron oxide in solid. Peak friction angle on
discontinuities which was found out by means of pull test on the discontinuity surfaces
depends mainly on surface roughness but it influenced by wall strength and the filling type
and decreased with degrees of weathering of surface element. Peak friction angle on the
joint surfaces that unweathering or only discolored, was determined as 45°-53°. On this
surface JRC values is 10-12 and Schmidt rebound value (R) is 43-48. The peak friction
angle values on the joint surfaces being JRC and R values (9-11 ,37-39) and (8-10, 24-37)
were found 36-49 and 35-38 respectively. Q, value on the surfaces with sandy, clayey, silty
filling and filling thickness is less then roughness thickness alters between 30-42 and these
values are lower 6-9 than no filling situation on surfaces. When the surfaces plaster is clay
(illite-kaolenite), - pick friction angle was determined as 30-32. Pick friction angle values that
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were found by tilt test are bigger 2-6 than values determining by pull test. This difference
increases by rising surface strength and roughness and decreases by progressing weathering
on the surface.
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Mersin'de beton yapilarinda kullanilan agregalarm alkali agrega
reaksiyonu (AAR) yoniinden incelenmesi

Fevzi ONER', Levent ONCEL’

"Mersin Universitesi Miih. Fak. Jeoloji Miih. Béliimii, 33160 Mersin.
’Cimsa Cimento San. Tic. A.S., 33120 Mersin.

Betonlarda olusan catlaklarin en dnemli nedenlerinden biri, kullanilan ¢imentonun alkalisi
ile agreganin reaktif kisminin reaksiyona girmesidir. Bu tiir kimyasal reaksiyonlar betonda
catlak olusumuna ve bu tiir yapilarin performansini ve dayanim stiresini olumsuz yonde
etkilerler. Betonlarda kullanilan silisli agregalardan en reaktif minerali amorf haldeki opal
olustururken, karbonatl agregalarda en reaktif mineral dolomittir.

Bu calismada Mersin bolgesinde hazir beton yapiminda kullanilan Silifke cakili, Ceyhan
kumu ve Yusuf Ziya kirectasindan elde edilen agregalarm, alkali-agrega reaksiyonu
bakimindan degisik yontemler (ASTM C-586 ve ASTMC-1105 vs) kullanilarak reaktif olup
olmadig test edilmistir.

Uygulanan degisik yontemlerden elde edilen veriler sonucu Mersin'de beton yapiminda
kullanilan agregalarinm, alkali agrega reaksiyonu (AAR) acisinda reaktif olmadiklari tespit
edilmistir.

A study on the alkali - aggregate reaction (AAR) ofthe aggrega used in
the concrete constructions in Mersin

The reaction between the cement alkali and the reactive part of the aggregate is one of the
most important reasons of the occurance of the cracks on concrete. The performance and
durability of the concrete constructions are negatively influenced by such reactions.The
amorphous opal comprises the most reactive mineral amoung the silica aggregates, whereas
dolomite is the one in carbonate aggregates used in concrete.

In the study, the Silifke gravel, Ceyhan sand and Yusuf Ziya carbonate aggregate are mostly
used in ready-made concrete in Mersin, and are tested for their alkali aggregate reacivity
using different methods (ASTM C-586 ve ASTMC-1105 etc.). The results indicate that the
agrregates used in the concrete construction in Mersin are not reactive in terms of alkali
aggregate reaction (AAR).
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