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Degerli SINTEKPlus okurlari,

2015 yili ile birlikte 10. yilimizi da geride bira-
kirken, siz degerli misterilerimize yeni yilda ve-
recegimiz hizmetin heyecan: icindeyiz. “Bilgiler
paylasildik¢a degerlenir” felsefesi ile yola ¢iktigi1-
mizdan bugiine; bize inanan, bizi destekleyen siz
okurlarimiza tegekkiir ederiz.

Basari, azim ve inanarak sektérde aldigimiz yer-
de, hirsla ve biiyilyerek 10 yili geride birakmanin
hakli gururu ile 2016 yilinda yenilenmis olarak
karsinizda olacagiz.

Sizleri bazen bir fotograf, bazen bir satir ile bas-
ka diyarlara gotiiren gezi yazilarimiz, birbirinden
degerli roportajlar, teknik yazilar, sektoriin talep
ve ihtiyaclar1 dogrultusunda yeni bilgiler, 2016
yilinin sayilarinda da yer alacaktir. Yeni yilda di-
namik, profosyonel ekibimiz sizlerin isteklerine
yanit vermeye devam edecektir.

Her gecen sayida kitleyi genisleten, bilyiiyen SIN-
TEKPlus ailesi olarak; yeni yilin sizlere saglik,
mutluluk, huzur ve bol kazan¢ getirmesini diler,
hedeflerinize ulastiginiz bir yil olmasini temenni
ederiz.

lyi seneler...

Sedat Yilmaz

SINTEK

Dear SINTEKPIlus readers,

As we are about to leave behind 2015, our 10th year, we are
already feeling excitement for the services we will offer you,
our valuable customers, in the new year. We would like to
thank you, our readers, who have believed and supported
us from the very beginning with the philosophy, “Sharing
information adds to its value”.

With success, determination, and belief we have played a
part in the sector, and now we have the justified pride of
leaving behind 10 years in which we have grown ambitiously.
We will continue to be by your side in 2016 with a new and

improved format.

Our travel articles transporting you to distant places
with just a photo or even a sentence, interviews each
more valuable than the last, technical articles, and new
information prepared in line with the sector’s demands and
needs will also feature in our 2010 issues. Our dynamic and
professional team will continue to respond to your requests

in the new year, as well.

SINTEKPlus family, broadening its audience and growing
with each passing issue, wishes that the new year will bring
you health, happiness, peace, and prosperity, and hopes that

2016 will be the year when you achieve your goals.

Have a great year...

Onur Atakay
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KONVEYOR BANT VE
TRANSFER NOKTASI
TEKNOLOJILERINDE
STRATEJIK BIRLIKTELIK...

STRATEGIC PARTNERSHIP ALLIANCES IN CONVEYOR

BELT AND TRANSFER POINT TECHNOLOGY...

Dokme malzeme isletimini daha temiz, daha gii-
venli ve daha verimli hale getiren sistemlerin
diinya lideri iireticisi olan Martin Engineering ve
iilkemiz endiistriyel tesisler ve cimento sektorii-
niin saygin ve énemli firmasi Sintek Madencilik,
miihendislik konveyor transfer noktalar icin “Son
Teknoloji” konveyor coziimleri tasarimi ve iiretimi
icin stratejik bir ittifak olusturdular.

Stratejik birlikteligin kapsami olarak, Sintek Madenci-
lik tiim projelerinde konveyor yiikleme bolgesi de dahil
olmak iizere, transfer noktalarinda Martin Engineering
konveydr {iirtinlerini ve tasarim mithendisligini kulla-
nacak; yiikleme sutlari, asinma plakalari, yan sizdirmaz-
liklar, darbe bar1 sistemleri, bant siyiricilar gibi modern
bir konveyériin gereklerini tasarim agamasindan itibaren
Martin Engineering’den saglayacak.

Migterilerine en énemli yararin Sintek Madencilik'in
projeleri kapsaminda bantli konveyoérlerde transfer nok-
talarmnda yasanan sorunlarl tasarim agsamasinda ¢dziime
kavusturacaklarmin oldugunu ifade eden Martin Engi-
neering Genel Mudiri ilker Tan, “Tasanm asamasinda
olusan bir problem, devreye alma asamasinda belirlenir
ise problemi diizeltme maliyeti tasarim asamasinda dii-
zeltilmesine oranla 15 kat fazladir.” diye ekliyor ve “Kisa
zamanda {ilkemizde yaptig1 basarili projelerle sektoriin
parlayan yildizi olan ve sloganinda oldugu gibi iz ve hay-
ranlik birakan Sintek Madencilik’ in konvey®or ve sut tasa-
rim ve dretimindeki uzmanligini, Martin’in 70 yilin iize-
rindeki tecriibesi ve inovasyonlar ile destekleyecek olma-
s1 konveydr ve tesis isletmecilerine benzersiz ¢ok énemli
avantajlar saglayacaktir” diye devam ediyor. Bu stratejik
birlikteligin iki tarafi da ¢imento sektoril ile baglayan bu
birlikteligin enerji, madencilik, agrega, biokiitle gibi diger
sanayi dallarinda da devam edecegini belirtiyor.

Martin Engineering - which is the world leader of
systems that make bulk material operation cleaner,
safer and more productive- and Sintek Madencilik
- which is a respected and important firm of
industrial plants and cement sector in our country
- have formed a strategic partnership for “state of
art” conveyor solutions, design and production for
engineering transfer points.

Within the scope of strategic partnership, Sintek Madencilik
will utilize Martin Engineering conveyor products and
design engineering in transfer points, including conveyor-
loading zome in its all projects. A modern conveyor’s
requirements such as loading chutes, loading zone, side
sealing, impact bar systems and belt cleaner will provide
with Martin Engineering as from the design phase.

Martin Engineering General Manager, Ilker Tan
expresses that the most important benefit to its customers
is to find a solution, at design phase, to their problems
experienced in transfer points of belt conveyors within
the scope of Sintek Madencilik’s Projects. He also adds
“if a problem that arises in the design phase detects at the
commissioning stage, troubleshooting cost is 15 times
more than the cost in the design phase” and continues
“that Sintek Madencilik is its own sector’s leading with
successful projects conducted in our country in a short
span of time, impresses as in its slogan, and its quality of
conveyor and chute design and fabrication will support
through Martin’s experience and innovations over 70
years, and this will provide crucial unique advantages
for conveyor and plant manager”. Both parties of this
strategic partnership indicate that this partnership
starting with cement sector will continue in other fields
of industry such as energy, mining, aggregates and
biomass.

2005 yilinda cimento, beton, algl, kalker ve kiil separas-
yon tesislerinde ve biiyiik yatiriml projelerde st diizey
yoneticilik gorevlerinde bulunan isimler tarafindan ku-
rulan Sintek Madencilik cimento, beton ve al¢1 sektorle-
rinde, yurticinde ve yurtdisinda anahtar teslimi kurmus
oldugu ve isletmeye aldig1 tesisler, vermis oldugu mii-
hendislik ve danismanlik hizmetleri ve proje gelistirme
hizmetleri ile {ilkemizde saygimn ve giivenilir bir nokta-
va gelmistir. Sintek Madencilik ortag1 ve genel miidiirii
Onur ATAKAY; Martin Engineering ile isbirligi yapma
nedenlerinin baginda ortak degerlere sahip olmak oldu-
gunu belirterek, “Martin Engineering firmasinin gerek
miisteri memnuniyetine verdigi énem, gerekse kaliteden
6din vermeksizin vermis oldugu hizmet anlayisi firma-
miz prensipleri ile tamamen ortiismektedir. Bu baglamda
projelerimizde sektdriinde lider marka olan Martin En-
gineering {irtinlerini kullanmak miisterilerimize daha
saglikli ve sorunsuz hizmet sunma misyonunu edinen
firmamiz icin mutluluk kaynag: olacaktir.” diye bitiriyor.

1944’te Neponset, Illinois, ABD’de kurulmug dékme mal-
zeme isletiminde global yenilikgi firma Martin Enginee-
ring, yiiksek kaliteli ekipman ve aksesuar tasarimlarinda
uzmanlasarak, diinya ¢apinda ¢ok gesitli endiistrilerde yer
alan miisterilerine hizmet vermektedir. Emniyet ve egi-
timde basi ¢eken calismalarinin yani sira, Martin Engine-
ering 6 kitada yer alan kémiir, cimento, agrega, biokiitle
ve diger endiistrilerdeki verimli isletmelerde biiyiik etki
sahibidir. Tiim bu ¢aligmalar, sirkete endiistrideki en iyi
garantiyi saglayan, uzun émiirlii ekipman ve miikemmel
mugteri hizmeti tinvanini kazandirmigtir. 1944’te sirket
kurucusu Edwin F. Peterson, bugiin bir endiistri stan-
dardi olarak yer alan, basing¢h havanin celik bir bilyeyi
bir yuva i¢inde déndiirerek titresim olusturmasi prensi-
bine dayanan ilk endiistriyel vibrator olan Vibrolator®'ii
gelistirdigi tarihten itibaren firma, mithendislik ¢6ziim-
leri temellerine dayanan istikrarli bir biiylime idame
ettirmektedir. Sirket felsefesinin 6ziinde aragtirma ve
gelistirme yer almaktadir. Bir dizi bagarili endiistriyel
vibratér tasariminin ardindan sirket 1960’larda daha ge-
nis dékme malzeme isletimi konusunda daha genis bir
yelpazeye hitap etmek {izere ¢alisma alanlarini geniglet-
mistir. Hava sokundan konveyor bant siyirici tasarimina,
350'den fazlas1 aktif halde 700’tin iizerinde patent bagvu-
rusu dahilinde, pnématik valf, konveyor bilesenleri, toz
bastirma cihazlari, akustik temizleyiciler ve hatta 6l¢lim
cihazi gibi tiriinleri de kapsayan genis bir iiriin yelpazesi
bulunmaktadir. Sube ag1 Meksika, Brezilya, Cin, Fransa,
Almanya, Ingiltere, Italya, Rusya, Giiney Afrika, Tiirkiye,
Endonezya, Hindistan dahil olmak tizere 16 tilkede 27
ofisle ve Kanada, Avusturalya, Sili ve 6 Avrupa Birligi
tilkesindeki lisansh kuruluslarla hizla genislemektedir.
Yetkili temsilciler diger bir ¢ok bélgedeki uygulamalara
hizmet ederek kiiresel servis ve satis kapsama alanini ta-
mamlamaktadir.

SINTEK

Sintek Madencilik that was established in 2005 by persons
who fulfil their senior management’s duties in cement,
concrete, gypsum, limestone and ash separation plants
and in in the projects with a sizable capital investment has
reached to a reputable and reliable point in our country
through facilities that it established and took into operation
on the turn-key basis at home and abroad in cement,
concrete and gypsum sectors and through engineering and
consultancy services and project development services that
it offered. Onur ATAKAY - who is Sintek Madencilik’s
partner and its General Manager - said that leading cause
of cooperation with Martin Engineering as a company
are having common values with Sintek Madencilik,
adding that both importance to which Martin Engineering
attached customer satisfaction and service mentality it
offers without making any concessions to its quality are
entirely consistent with the principles of our company.
In this context, he concluded that to use the products of
Martin Engineering — which is the leading brand in its
own sector — in our projects would be the great source of
happiness for our company, which undertakes to offer
healthier and unproblematic service to its customers.

A global innovator in bulk material handling, MARTIN
ENGINEERING, was founded 1944 in Neponset, Illinois,
USA, and specializes in designing high-quality equipment
and accessories, serving customers in a wide range of
industries around the world.  Along with spearheading
efforts in safety and education, Martin Engineering has had
a profound impact on efficient operations in coal, cement,
aggregate, biomass and other industries across 6 continents.
This has earned the company a reputation for excellent
customer service and long-lasting equipment, which carry the
best warranty in the industry. In 1944, Edwin F. Peterson, the
founder of the company, developed the Vibrolator®, the first
industrial vibrator designed with compressed air propelling
a steel ball around a raceway, which remains an industry
standard to this day. Since then, the company has sustained
steady growth based on a foundation of engineered solutions.
Research and development is at the core of the company
philosophy. After developing a series of successful industrial
vibration designs, the company branched out in the 1960s
to address a broader range of bulk material handling issues.
From designing air cannons to sonic horns and conveyor belt
cleaners, the firm has applied for more than 700 patents --
with more than 350 currently active -- covering such diverse
products as pneumatic valves, conveyor components, dust
suppression devices, acoustic cleaners and even measurement
tools. This prompted an expanding network of facilities,
currently numbering 27 offices in 16 countries including
Mexico, Brazil, China, France, Germany, United Kingdom,
Italy, Russia, South Africa, Turkey, Indonesia and India,
with licensees in Canada, Australia, Chile and six EU member
countries. Authorized representatives serve applications in
numerous other locations, rounding out a truly global reach
of service and sales.



SINTEK, SIRKET ORTAGI HAYATI OZTURK
ILE YOLLARINI AYIRDI

2005 yilindan bu yana sektérde miisteri memnuniyetini esas alan, kisa
zamanda bilgi birikimi, deneyimi ve nitelikli kadrosu sayesinde hizla ge-
lisen SINTEK, hakl1 bir sayginliga ve giivenirlilige sahip olmustur.

SINTEK kurucularindan Saym Hayati Oztiirk firma ortakligindan ayril-
mi1$ olup; firmamiz ve istirakleri ile ilgili herhangi bir bag1 kalmamistir.
SINTEK ailesi olarak kendisine yeni i hayatinda basarilar dileriz.

SINTEK PARTS WAYS WITH ITS
COMPANY PARTNER HAYATI OZTURK

Since 2005, SINTEK has adopted customer satisfaction as a principle in the sector
and rapidly developed within a short time thanks to its knowledge, experience, and
qualified staff members, achieving a justified reputation for prestige and reliability.

Hayati Oztiirk, a SINTEK founder, has left the company partnership. He no longer
has any connection with our company and subsidiaries. SINTEK family wishes him

success in his new business life. - ; g
cessful all » State of the art technology

minerals
rials the

For further information please «
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M.Erkam KOCAKERIM

Ar-Ge ve Is Gelistirme Direktorii

R&D and Business Development Director
Limak Cimento Grubu
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LIMAK GRUBU SAHRA ALTI
AFRIKA'DA YATIRIMLARINI
HIZLANDIRIYOR.

Sahra Alt1 Afrika’'nin ekonomik hacmi 2000 yi-
lindan bugiine 4 kat biiyuidii. Diinya ekonomile-
ri arasinda 2014-2030 yillar1 aras: ortalama %06
ekonomik biiylime ile en yiiksek bilyliime orani
beklentisinin oldugu kitanin; bolgedeki 24 iilke-
de, 2013-2030 projeksiyonunda bu oranin %5’in
iizerinde seyretmesi beklenmektedir.

AICD’ye gore, Afrika ile gelismekte olan {iilkeler
arasindaki altyapi a¢iginin kapanmasi i¢in, 2010
ila 2020 yillar1 arasinda 93 milyar USD yatirim
gerekmektedir. Bu kitada Giiney Afrika, gelismek-
te olan tiilkelerin altyapi seviyesi ya da tizerindeki
tek tilke konumundadir.

Diger yandan Diinya Bankasi verilerinden, Gii-
ney Afrika ve Gana haricindeki tiim Sahra Alti
Ulkeleri’'nde elektrifikasyon oraninin %50 nin al-
tinda oldugunu ve enerji aciginin ekonomik biyii-
meye verdigi zararin %3 seviyelerinde oldugunu
gormekteyiz. 2035 yilina kadar bolgenin, yakita
dayali elektrik tiretiminin, bugiinkii oranin (0,65
trilyon kwh) iki katina c¢ikmasi gerekmektedir.
Bolge, 8 trilyon m® dogalgaz ve 75 milyar varil
petrol rezervi ile tiim kitanin enerji gereksinimini
saglayabilecek rezerve sahiptir. S6z konusu re-
zerv ve ihtiyac¢ korelasyonu, firsatlarin hacmi i¢in
onemli bir gdstergedir.

Bunun disinda bolge {iilkeleri gerek limanlar, ge-
rekse havaalanlar: icin 6zel sektdr imtiyazlari uy-
gulamaya basladilar. Limanlarda disik kontey-
ner kapasitesi ve verimsiz isletim, bu sektérlerde
giclii buyilime firsatlarini isaret etmektedir. Oto-
yol ve demiryolu halen PPP olarak finanse etme
zorlugunda olsa da, biiyliyen bolge ekonomisinin
biiyliyen gereksinimleri arasindadir.

Bugiin bdlgenin hemen her tilkesi, s6z konusu alt-
yapl ve enerji aciginin ancak 6zel sektdr katilimi
ile saglanabileceginin farkinda olup, buna yénelik
olarak mevzuatlarini hizla gelistirmektedirler.

LIMAK GROUP SPEEDS
UP ITS INVESTMENT IN
SUB-SAHARAN AFRICA

Sub-Saharan Africa’s economic volume has quadrupled
since 2000. Africa is the continent where the highest
growth rate among world economies is expected with
a 6% average in economic growth between the years
of 2014-2030. In 24 countries in the area, this rate is
expected to be over 5% in the projection for 2013-2030.

According to AICD, in order to close the infrastructure
gap between Africa and developing countries, an
investment worth $93 billion is required between the
years 2010 and 2020. In this continent, South Africa is
the only country that shares the same level or is above
the infrastructure level of developing countries.

On the other side, from the World Bank data we can
see that the electrification rate in all Sub-Saharan
countries, except for South Africa and Ghana, is
below 50% and that the damage of this energy gap
to economic growth is at the level of 3%. By 2035,
the current rate of the region’s fuel-based electricity
generation (0.65 trillion kwh) must be doubled. With
its 8 trillion m® of natural gas and 75 billion barrels
of petroleum reserve, the region has a reserve that can
meet the entire continent’s energy need. This reserve
and need correlation is an important indicator for the
volume of opportunities.

In addition to this, the region’s countries have bequn to
implement private sector privileges for ports and airports.
Low container capacity and unproductive work at these
ports indicates that there are strong growth opportunities
in these sectors. However, highways and railways are
also among the emergent needs of the growing regional
economy and must still be financed as PPP.

Today, almost each and every country in the region is
aware that the infrastructure and energy gap can only
be ensured with private sector contribution and, to this
end, is rapidly developing related regulations.

In parallel with the increased infrastructure
investments and developed income levels, in particular,

@ Limak
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We have the technology - you have the choice

NO, -reduction from the expert

ERC, as a market and technology leader for DeNOx systems in Europe, develops and produces
high-efficiency, customised nitrogen oxide reduction systems for different incineration plants.
From a bundle of potential measures we develop the most efficient individual solution for you:

- SNCR systems
- SCR systems

- Combined systems based on the ERC-plus process

- Optimal combustion with low emissions

due to ERC process additives

Your contact to ERC:

Tel. 04181 216141 - E-Mail: office@erc-online.de

ERC Technik GmbH - Backerstralie 13 - 21244 Buchholz i.d.N

.- office@erc-technik.com
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Bolgenin diger bir hizla gelisen endiistrisi, 6zel-
likle artan altyap:i yatirimlari ve gelisen gelir
diizeyine paralel olarak Cimento Sektériidiir. Sek-
toriin iretim hacmi son 10 yilda %300 artis gos-
termistir. Bununla beraber bdlgenin 2010 yilinda
856 milyon olan niifusunun, 2025’de 1,2 milyar
olmasi beklenmekte ve bdlgenin, Diinya niifusu
icinde bugiin %06 olan payinin, 2050’de %16’ya ¢1-
kacag1 beklenmektedir. Diger yandan bolgede bu-
giin ortalama %37 olan sehir niifusunun, 2050’de
ortalama %55’e yiikselecegi diger bir 6nemli gos-
terge olarak karsimiza ¢ikmaktadir. Tim bu gos-
tergeler, uzun donemde beklenen yiiksek ekono-
mik biliylime ile birlestirildiginde, bdlgenin orta
vadede, cimento tiiketiminde en biiyiik global
pazarlardan biri olacagini acikca gostermektedir.
Bugiin kisi basina Cimento titketiminde Diinya or-
talamasi 513kg iken, Sahra Alt1 Afrika’da bu oran
halen 100 kg'in altindadir.

Her ne kadar hizla yeni kapasiteler devreye alinsa
da 2013’de gerceklesen toplam 85 mio ton olan
titketimin, 2018 yilinda 115 mio tona yiikselecegi
ve buna bagl fiyat trendinin artacag: beklenmek-
tedir.

Limak Grubu, bir ¢ok yerli yabanci uluslararasi
sirketler gibi, Afrika’nin 6zellikle Sahra Alt1 bol-
gesini mercek altina almistir. Biri Bati, digeri
Dogu Afrika’ya giris kapisi olan Fil Disi Sahili ve
Mozambik iilkelerine yatirim yapmaya karar ve-
ren Grup, Mozambik’te ki insaatina May1s 2015’te
baslamigstir.

Cimento Ogiitme ve Paketleme tesisleri 700.000
ton/yil cimento iretim kapasiteli olup, baskent
Maputo’'nun Matola Limani’'nda 80.000m? bir ara-
zi ustiine kurulacaktir. 40 mio EUR yatirim biitce
degerine sahip tesis, bir sonraki etap liman yati-
rimi ile Hint Okyanusu’na kiy1 énemli bir ¢imen-
to fabrikasi hiiviyetinde olacaktir. Mozambik ve
devaminda Dogu Afrika’da, kurulumu gerceklesen
LIMAK CIMENTOS SA sirketi ile faaliyetlerini
slirdlirecek olan Limak Grubu, tesisin Temmuz
2016’da uretime ge¢mesini planlamaktadir.

Fil Disi Sahili’'nde insaatina Aralik 2015’te basla-
nan Cimento Ogiitme-Paketleme ve Hazir Beton
tesisi, 1.000.000 ton/y1l ¢imento ve 1.000.000m3/
yil hazir beton iiretim kapasiteli olup, iilkenin ti-
cari bagkenti Abidjan’a 15km mesafede 120.000m?
bir arazi tistiine kurulmaktadir. 58 mio EUR ya-

the cement sector has become another rapidly
developing industry in the region. The sector’s
production volume increased by 300% in the last 10
years. In addition to this, the region’s 856-million
population in 2010 is expected to rise to 1.2 billion in
2025 and its 6%-current share in the world population
is expected to be 16% in 2050. Besides this, another
important indication is that the region’s 37%-average
current urban population is expected to increase to
55% on average in 2050. When all of these indicators
are combined with the high economic growth expected
in the long term, it can be clearly seen that the region
will be one of the biggest global markets when it
comes to cement consumption in the medium term.
While today, the world average cement consumption
per person is 513kg, this rate in Sub-Saharan Africa
is still below 100kg.

Although new capacities are rapidly being put into
use, the total 85 million metric tons of consumption
in 2013 is expected to increase to 115 million metric
tons in 2018 and, accordingly, the price trend will
increase as well.

Limak Group, like several other local and foreign
international companies, is taking a particularly
closer look at Africa’s Sub-Saharan region. The group
decided to invest in Ivory Coast and Mozambique,
entrance gates to West and East Africa respectively,
and began a construction in Mozambique in May
2015.

Its Cement Grinding and Packaging Plants, which
have the capacity to produce 700,000 metric tons
of cement a year, will be established on an area of
80,000m? at Matola Port in the capital Maputo.
After the next port investment phase, the plant, with
an investment budget amounting to €40 million,
will be an important cement factory thanks to its
Indian Ocean coastline. Limak Group will maintain
its activities with the company LIMAK CIMENTOS
SA established in Mozambique and East Africa, and
plans production to begin at the plant in July 2016.

The Cement Grinding-Packaging and Ready-Mixed
Concrete Plant, whose construction started in Ivory
Coast in December 2015, will have the capacity to
produce 1,000,000 metric tons of cement a year and
1,000,000m> of ready-mixed concrete a year. This
plant is being established on an area of 120,000m?,
which is at a distance of 15km from Abidjan, the
economic capital of Ivory Coast. This plant has an

@ Limak

IIKN Hydraulic Power [PacRs.
The driving force behind
our coolers.

When it comes to reliability, Jan and Volker have their
minds on a preventative approach, They inspect and test
every component of the system. The hydraulic power
pack is assembled, configured and operated as it will
be in the field. Both normal and extreme canditions are
simulated. Only when Jan and Vollker agree that all tests
have been completed to their full satisfaction is the
hydraulic power pach allowed to leave the KN test
Facility for shipment to the client. It is due to the ex-
pertise and experience of KN Engineers, like Jan and

Volker, that our customers can expect 100% reliability.

www.ikn.eu

. “AFTER | HAVE INSPECTED
EVERY PART OF THE
HYDRAULIC POWER PACK
| AM 100% SURE
THAT IT WILL OPERATE
FLAWLESSLY.”

cal Engineer

Design at IKN

* KN

ENGINEERING THE FUTURE
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tirim biit¢ce degerine sahip tesise, ikinci fazda,
BIMS Blok ve Prefabrik insaat malzemeleri ire-
tim tesisleri insa edilmesi planlanmaktadir. Fil
Disi Sahili ve devaminda Bati Afrika’da, kurulu-
mu gerceklesen LIMAK AFRIKA SA sirketi ile fa-
aliyetlerini siirdiirecek olan Limak Grubu, tesisin
2017 yili ilk yarisinda iiretime ge¢mesini planla-
maktadir.

Afrika kitasinda gerek organik, gerek satin alma
yoluyla bityiime kanallarini acik tutacak olan Li-
mak Grubu'nun dikey entegrasyon yapisinin, bu
kitada Cimento Sirketi olmanin &tesinde, gergek
gucleridir.

Afrika pazarinda 2017 yilinda 2 adet tesis, ve
1.7Mt cimento liretim kapasitesi ile adindan soz
ettirecek olan Limak Grubu'nun, bu kitada 2019
yilina kadar yeni bir entegre tesis ya da satinal-
may1 gerceklestirmek hedefleri arasindadir.

investment budget amounting to €58 million. In the
second phase, facilities producing pumice blocks and
prefabricated construction materials are planned
to be built within the plant. Limak Group will also
maintain its activities with the company LIMAK
AFRIKA SA established in Ivory Coast and West
Africa, and plans production to begin in the first half
of 2017.

Limak Group will keep its growth channels open
in the African continent organically and through
purchasing. The group’s vertical integration structure
is its real power, in addition to it being a cement
company in this continent.

Limak Group will make its mark in the African market in
2017 with two plants and a cement production capacity
of 1.7 million metric tons. And, when it comes to this
continent, among the group’s goals is the realization of
a new integrated plant or purchase by 2019.

ESTABLISHED IN 1909

::f«(@‘. BOLDROCCHI

Heavy Duty Fans

Air Pollution Control Equipment

Designing and manufacturing custom-engineered
Heavy Duty Fans, Dampers and Air Pollution Control
Plants for any cement application.

] - = -

S Group Headquarter:
Biassono (MILAN) e ITALY

Subsidiaries in:
Germany - France - Eqypt - India
U.S.A. - Mexico - Brasil

info@boldrocchi. eu * www.boldrocchi.eu
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LOESCHE CEVHER OGUTME
TEKNOLOJISINI KULLANAN
NEW STEEL PILOT TESISININ

BREZILYA'DAKI ACILISI
BASARIYLA GERCEKLESTI

SUCCESSFUL INAUGURATION OF
THE NEW STEEL PILOT PLANT WITH
A LOESCHE ORE GRINDING PLANT

(OGP) IN OURO PRETO, MG, BRAZIL

New Steel of Brazil sirketi tarafindan gelistirilen kuru
demir cevheri konsantrasyon prosesine yonelik pilot te-
sisin acilis toreni Brezilya, Minas Gerais, Ouro Preto’da
gerceklesti.

New Steel sirketi, demir cevheri konsantrasyonuna yo-
nelik devrim niteliginde yeni bir proses gelistirdi. S6z
konusu gelisme ayrica New Steel’e uluslararasi arenada
oldukea prestijli bir 6diil olan 2015 Platts Global Metals
Inovasyon Qdiiliinii getirdi. Bu yeni proses hatti, LOESC-
HE ¢giitme teknolojisini kullanmakta olup diinyada %100
slirdiiriilebilir ve benzersiz bir hat olarak kabul ediliyor.

Sinoma International, Angola, Luanda’daki Nova Ci-
mangola S.A. ¢cimento fabrikasi 6gilitme sistemlerinin
tlimiinii LOESCHE'den siparis vermistir. Bu degirmen-
ler Angola’daki ilk LOESCHE dik degirmenleri olacaktir.

Nova Cimangola S.A. i¢in verilen siparis icerisinde bir
adet 400 ton kapasiteli LM 484 tipindeki farin de-
girmeni ile 150 ton/saat ¢imento iiretim kapasitesine
sahip LM 46.2+2 (/S tipindeki iki adet ¢cimento degir-
meni yer almaktadir.

The inauguration celebration of the pilot plant for
a dry iron ore concentration process, developed by

company New Steel of Brazil, has taken place in Ouro
Preto, Minais Gerais, Brazil.

The company New Steel has developed a revolutionary
new process for iron ore concentration for which New
Steel has been awarded with the internationally highly
esteemed Platts Global Metals Award for Innovation
2015. This new processing route utilizes LOESCHE
grinding technology and is considered 100% sustainable
and unprecedent in the world.

ANGOLA’DAKI CIMENTO
TESISINE LOESCHE

TEKNOLOJISI

LOESCHE TECHNOLOGY FOR
CEMENT PLANT IN ANGOLA

Sinoma International ordered LOESCHE'’s complete
grinding series for the cement plant of Nova Cimangola
S.A.in Luanda, Angola. These will be the first LOESCHE
vertical roller mills in Angola.

The order for Nova Cimangola S.A. includes one cement
raw material mill of the type LM 48.4 with a capacity
of 400 tons per hour and two cement mills of the type
LM 46.2+2 C/S which are designed to have a capacity
of 150 t/h cement each.

Ayrica y1ldiz besleyiciler, metal dedektérler, siklonla-
rin mithendisligi, seperatdr motoru ve kontrol sistemi
ile birlikte 2 yillik isletme icin gerekli olacak yedek
parca da LOESCHE temin kapsaminda yer almaktadur.

Koémir degirmeni ve ¢imento hammadde degirme-
ninin, 2016 yili ortasinda faaliyete ge¢mesi planla-
niyor. Cimento degirmenleri ise 2016 yil1 sonunda
uretime baslayacaktir.

Further equipment like rotary star feeders, metal
detectors, the engineering for the cyclones, classifier
motors and the control system are also in LOESCHE'’s
scope of supply, as well as a two years operation spare
parts contract.

The coal mill and the cement raw material mill are
scheduled to start operation in mid-2016, the cement mills
will follow with a production start by the end of year 2010.

LOESCHE SUUDI ARABISTAN'DA 3. VE 4. DIK CIMENTO

DEGIRMENINI TEMIN EDIYOR

LOESCHE SUPPLIES 3%° AND 4™ VERTICAL ROLLER GRINDING MILLS
FOR CEMENT GRINDING TO THE KINGDOM OF SAUDI ARABIA

Proje, sézlesmenin yiriirliige girmesi ve gecici kabu-
lii arasindaki siire 13 ay olacak sekilde hizlandirilmis
bir sekilde uygulanacaktir.

LOESCHE, tabla cap: 6.3m ve ana tahrik motor giicii
7400 kW olan iki adet LM 63.3+3 dik valsli degirmen
temin edecektir.

Hizlandirilmis Konsept kapsaminda, LOESCHE sa-
dece degirmenleri temin etmekle kalmayip ayni za-
manda proses filtreleri, proses fanlari, sicak gaz je-
naratérleri gibi tim proses ekipmanlarini da temin
edip, bunlarla birlikte tesis tasariminin son teknoloji
Uriiniini olmasini saglamak adina tim temel mii-
hendisligi de istlenecektir.

The project execution will be done on a Fast-Track
Concept which ensures a project schedule - from contract
effectiveness to PAC - of only 13 month.

LOESCHE will supply two large vertical roller grinding
mills of Type LM 63.3+3 with a table diameter of 6.3m
and a main drive size of 7,400 kW.

Under the Fast-Track Concept, LOESCHE will not only
supply the mills but also all process related equipment
like process filters, process fans, hot gas generators, etc,
as well as the complete basic engineering of the grinding
plant to ensure a state-of-the-art plant design.
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GECICI KABUL TUTANAGI SINTEK ILE
MEDCEM ARASINDA IMZALANDI

SINTEK AND MEDCEM SIGN A

PROVISIONAL ACCEPTANCE CERTIFICATE

Tesiste, son teknoloji ekipmanlar1 ile ¢evreye en
yiiksek duyarlilikta, yiiksek iiriin kalitesinde maliyet
avantajl ile klinker ve ¢cimento liretimi gerceklestiren,
2015 yil1 ortasinda 400 milyon dolar yatirimla dev-
reye alinan, 11.500 ton klinker {iretimi yapacak olan,
Tirkiye'nin ve Avrupa’nin en biiyiik ¢cimento fabrikasi
olan MEDCEM ile SINTEK gegcici kabul imzalad.

MEDCEM (Cimento Fabrikasi'nin 3. asamasinda yer
alan klinker stok, cimento 6giitme, ¢cimento silolar:
ve paketleme kisminin ingaat imalat ve montajini iist-
lenmis olan SINTEK, MEDCEM (Cimento Fabrikast ile
gecici kabulii imzalamig bulunmaktadir.

SINTEK has signed a provisional acceptance certificate with
MEDCEM, the largest cement factory in Turkey and Europe,
which began operating in the middle of 2015 with an investment
amounting to $400 million to produce 11,500 metric tons of
clinker. With its state-of-the-art technology equipment, MEDCEM
produces clinker and cement with the highest environmental
awareness and cost advantage with high-product quality.

SINTEK, which has undertaken to carry out the
construction, manufacturing, and assembly work of the
MEDCEM Cement Factory'’s third-phase section of cement
production, has signed a provisional acceptance certificate
with MEDCEM Cement Factory.

)\ MAGOTTEAUX

WHATEVER THE CHALLENGES,
BOOSTING THE END-RESULT IS CRITICAL TO ALL.

Together, we will make technical specifications
meet financial requirements ...

.. by developing the customized solutions to optimize your production circuit and
processes. Starting with a cross-section insight of your value-chain, combining expert
advice, services, resources, products and equipment.

We will use all relevant levers to help you save costs and optimize cash generation.

Call: + 32 43 61 77 54 = Mail: cement_utilities@magotteaux.com = Visit: www.magotteaux.com
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SINTEK "f’ Votorantim

Cimentos

SINTEK ILE SIVAS VOTORANTIM CIMENTO
FABRIKASI ELEKTRIK VE OTOMASYON ISLERI

ILE ILGILI SOZLESME IMZALADI

. .. : S L -

) =E

SINTEK AND SIVAS VOTORANTIM CEMENT FCOHY SIGN
A CONTRACT ON ELECTRIC AND AUTOMATION WORK

VOTORANTIM, 4500 ton giin klinker iiretim ka- VOTORANTIM has signed a contract covering electric
pasitesine sahip Sivas’ta ki Cimento Fabrikasi i¢in and automation work with SINTEK for its Sivas Cement
SINTEK ile elektrik ve otomasyon iglerini iceren Factory, which has the capacity to produce 4500 metric

sozlesme imzalandi. tons of clinker a day.
Imzalanan bu sézlesme ile SINTEK;
*Tim saha montaji plc programlanmasi,
*Dual elemanlarin temini ve montaj,
*Kablo kesit hesaplar1 ve montajt,

*Orta gerilim salt sahasi malzemeleri,
*Supplier, Otomasyon sistemi

*Trafolar, *Medium voltage switchyard materials

With this contract, SINTEK undertakes to carry out
domestic and overseas manufacturing and supplying on
the following issues:

*All field assembly PLC programming

*Supply and assembly processes for dual elements

*Cable section calculation and assembly

*Siirticiiler ve yolvericiler, *Supplier, Automation system
*MCC Kabinleri gibi konularda yurtici ve yurtdisi *Transformers

imalat ve teminlerini istelenecektir. *Drivers and starters
*MCC cabinets

SINTEK ALANLARINI BUYUTUYOR

SINTEK EXTENDS ITS AREAS

Sektérde miisteri memnuniyetini esas alan, cagdas
bir yapiya sahip SINTEK, yiikselen ¢italar1 ve genis-
leyen alanlar1 sayesinde 2005 yilindan bu yana imza
attiklar1 basarilara yenilerini eklemeyi hedefliyor.

Sektoérde hizmet verdikleri kurumlara her gecen giin
yenisini ekleyen, is potansiyelini artiran, buna bagl
olarak kadrosunu genisleten SINTEK, Kkaliteli ve 6r-
nek teskil eden calismalarini daha da genislettikleri
alanda, biiytiyen kadrosu ile devam edecektir.

SINTEK MERKEZ BiNASINI DEGIiSTIiRiYOR...
Sektériin éncii firmasi SINTEK; biiyilyen is hacmi
ve artan kadrosu nedeniyle mevcut binasina sigmi-
yor. Bu nedenle merkez binasini tagima karari alan
SINTEK, Ankara Beysukent yeni binasinin i¢ dizayn
calismalarini baslatti.

SINTEK

Having a modern structure based on customer satisfaction
in the sector, SINTEK aims to add new chapters to its success
stories achieved since 2005 thanks to its rising standards and
extending areas.

SINTEK offers its services to an increasing number of
institutions each passing day, as well as it increases its work
potential and accordingly, broadens its staff. SINTEK will
continue to offer its quality and exemplary work in a further
extended area with its growing number of staff members.

SINTEK MOVES ITS HEADQUARTERS...
A leading company in the sector, SINTEK boasts a growing business
volume and an increasing number of staff members. And the existing
Sintek building is not big enough for the company any more. That's
why SINTEK has decided to move its headquarters and started the
interior design work for its new building in Beysukent, Ankara.
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Do¢.Dr.Hasan YILDIRIM
I.T.U. Ingaat Fak. Yap Malzemesi Grubu Ogretim Uyesi
Istanbul Technical University Faculty of Civil Engineering
Construction Materials Group Faculty Member

DURABILITE ACISINDAN CIMENTO VE PUZOLANLAR
CEMENT AND POZZOLANS IN TERMS OF DURABILITY

A) ALKALIi-AGREGA REAKSIYONU :
Alkali-agrega reaksiyonu (AAR), ilk karsilasildigi
yillarda betonun icten ¢oziilmesi olarak goriildii-
giinden “beton kanseri” ad1 verilmistir. Bu ¢alisma-
da reaksiyonun tarihinden, meydana gelisinden,
etkilerinden, reaksiyona karsi alinacak onlemler-
den bahsedilecektir.

1. AAR TARIHI

Thomas E. Stanton, 1930’1u yillarda California’daki
yapilarda goriilen beton catlaklarina, Portland ci-
mentosunda bulunan Alkali’ler ile Silis’li agregalar
arasindaki reaksiyonun neden oldugunu gosterdi.
Bunun {izerine Amerika’da ¢imentodaki alkali iceri-
gi sinirlandirildi. Diinya c¢apinda hizla yayilan sorun
sebebiyle 9 uluslararasi konferans yapildi.

A) ALKALI-AGGREGATE REACTION:

In the years when it was first encountered alkali-
aggregate reaction (AAR) was dubbed “concrete cancer”,
since it was considered to be the decomposition of concrete
from the inside. This study will discuss the history of
the reaction, its occurrence, effects, and measures that
should be taken to prevent it.

1. THE HISTORY OF AAR

Thomas E. Stanton showed that concrete cracks observed
in structures in California in the 1930s were due to
the reaction between alkalis and siliceous aggregates
in Portland cement. From then on, the alkali content
in cement was limited in the USA. Nine international
conferences were held to address the problem that had
quickly become widespread throughout the world.

Lonference Mace

First Kioge, Denmark
Second Revkiavik, leeland
Third Wexham "-1!\ rings, UK
Fourth Purdue, USA

Fifth Cape Town, South Africa
Suth Copenhagen, Denmark
Seventh itawa, Canada
Eighth Kyoto, Japan

MNinth London, UK

Daate

1974
1975
1976
1978
1981
1983
1986
1989
19492

Tablo 1. Alkali-agrega reaksiyonu iizerine uluslararasi konferanslar. / Table 1. International conferences on alkali-aggregate reaction.

2. REAKSIYONUN OLUSUMU

Reaksiyon beton yiizeyinde gézle goriilebilir. Oncelikle
betonda dis etkiler yada diigiik mukavemetli bolgeler
uizerinde catlaklar olusur. Ardindan catlaklara &zellikle
kis aylarinda donma-¢éziilme sayesinde giren su mik-
tar1 artar. Su sayesinde betona karisan tuz ¢imentodaki
portlandit ile reaksiyona girer ve alkali solisyonu olu-
sur. Eger betonda rekatif-silika agrega varsa alkali so-
lisyonu ile beraber daha ¢ok su alip genlesmeye neden
olan alkali-silika jeli olustururlar. Bir kez jel olugursa
sisme ile i¢ basing olusur ve betonda Sekil 1'de goriilen
catlaklar gorilir.

Reaksiyon 3 farkl: sekilde olusur:
« Alkali-silika reaksiyonu

« Alkali-silikat reaksiyonu

« Alkali-karbonat reaksiyonu

2.1. Alkali-silika reaksiyonu (ASR)

Bu tip reaksiyonlarda agregadan silika ile ¢imen-
todan alkali katilimi gerceklesir. Olusan asagidaki
esitlikle gosterildigi gibi kimyasal {irtin su alarak
genlesme 6zelligi olan alkali-silika jelidir. Genlegsme
betonda catlaklara sebep olur. Onemli bir nokta ise
reaksiyonun gerceklesmesi i¢in alkali ve silika digin-
da su varliginin zorunlulugudur.

ASR en sik rastlanan reaksiyon tiiriidiir ve betonda
tipik olarak “map-cracking” adi verilen harita ben-
zeri catlaklar olusturur. Ayrica bazen catlaklardan
sizan beyaz renkli alkali-silika jeli de goriilebilir.
Kuru havalarda jel beyaz pudra gériinimiini alir.

Si0, + 2NaOH + H,0 ==> NaSiO,.2H,0
Silika ~ Alkali Su Alkali-Silika Jeli

.T.U. Insaat Fakiltesi

2. FORMATION OF THE REACTION
Reaction are seen on the surface as an external cracks.
Cracks are formed in concrete primarily due to external

factors or at locations with low strength. Subsequently, the

quantity of water that penetrates into the cracks increases
particularly during winter, due to freezing-thawing. Salt
that melts into the concrete via water reacts with portlandite
and alkali solution is formed. If the concrete contains
reactive-silica aggregate this will absorb more water with
the alkali solution and form alkali-silica gel, which causes
expansion. Once the gel is formed, internal pressure causes
swelling and cracks shown in Figure 1 are observed.

Figure 1. Cracks occurring in concrete due to ASR.

The reaction occurs in three different ways:
« Alkali-silica reaction

« Alkali-silicate reaction

« Alkali-carbonate reaction

2.1. Alkali-silica reaction (ASR)

In such type of reactions, silica participation from aggregate
and alkali participation from cement occurs. The chemical
product that is formed is alkali-silica gel, which has the
characteristic of expanding by absorbing water as shown
in the following equation. Expansion causes cracks in the
concrete. An important point to note is that for the reaction to
occur, water must be present, in addition to alkali and silica.

ASR is the most frequently observed reaction type and it
causes map-like cracks in the concrete typically called “map
cracking”. In addition, white colored alkali-silica gel leaking

from the cracks can occasionally be observed. The gel has a

white powder appearance in dry weather.

SiO, + 2NaOH + H,0 ==> Na,SiO,.2H,0
Silica  Alkali Water  Alkali-Silica Gel

Sekil 1. ASR nedeniyle betonda olusan catlaklar.
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2.2. Alkali-silikat reaksiyonu

ASR ile ayni reaksiyon olmasina ragmen silika bu re-
aksiyonda serbest degil, silikatlar (vermikiilit, mika,
vb.) halindedir.

2.3. Alkali-karbonat reaksiyonu (ACR)

ACR, alkali ile agregada bulunan kil iceren dolomitli
kire¢ tasinindaki dolomitin tepkimesidir. Reaksiyon
sonucunda dolomit ve kayag kalsit iceren baska bir
kayaca déniigiir. Bunun sonucunda kayag agilir ve su
iceri girerek kilin sismesine neden olur. Sisen kil ise
betonda catlaklar olusturur.

CaMg(CO,), + 2NaOH ==> Mg(OH),+CaCO, + Na,CO,
Dolomit Alkali Brusit  Kalsit

2.4. Reaktif silika cesitleri

Agregada bulununan reaktif silika baslica asagidaki
formlarda bulunabilir:

+ Amorf silika

+ Opal

« Kuvars

- Kalsedon

Tatematsu & Sasaki 1989’da X-ray ile mikro kristal
kuvars, kripto kristal kuvars ve kalsedon mineralle-
rini inceleyerek sonuglar1 karsilastirdiklarinda, kris-
tal yapidaki diizen ile reaktiflik arasinda ters oranti
oldugunu goérdiler. Buna gore reaktifligi, kristal ya-
pisindaki diizen en diisiik olan kalsedon en fazla, en
diizenli yapiya sahip mikro kristal kuvars minareli
en azdir.

2.5. Alkali cesitleri

Periyodik tablodaki elementlerden baslica Sodyum
(Na) ve Potasyum (K) su ile tepkime vererek ¢oziine-
bilen kisaca alkali adini verdigimiz alkali hidroksit-
leri olustururlar.(NaOH ve KOH) Toplam alkali oksit
miktar1 esdeger alkalinite ad1 verilen tanim ile belir-
tilir. Hesabin temelinde toplam Na,O ve K,O alkali
oksitlerinin molekiil agirliklarinin (sirasiyla 62 ve
94,2) Na,O cinsinden yazilmasidir.

esdeger alkalinite= Na,O (%) + (62 /94,2) K,0 (%)

3. REAKSIYONUN ETKILERI

Genlesmenin gercek bilyiikligli disinda, ASR'nin
betondaki diger miithendislik 6zelliklerine etkisi de
onemlidir. Ancak genlesmenin hizi ve toplam gen-
lesme, agrega reaktivitesi, cimento tipi, ¢cimento do-
zajl ve cevre etkilerine biiyiik oranda bagli olmasi
nedeniyle, ASR'nin betonun mithendislik 6zellikleri

I.T.U. Insaat Fakultesi

2.2. Alkali-silicate reaction

This reaction is the same as ASR, however, the silica is not
free in this reaction and is in the form of other silicates
(vermiculite, mica, etc.).

2.3. Alkali-carbonate reaction (ACR)

ACR is the reaction between alkali and dolomite of dolomite
limestone containing clay in the aggregate. As the result of
the reaction, rock that contains dolomite transforms into
another rock containing calcide. Due to this, the rock opens
and water penetrates inside causing the swelling of clay.
Swelling clay produces cracks in concrete.

CaMg(CO,), + 2NaOH ==> Mg(OH),+CaCO, + Na,CO,
Dolomite Alkali Brucite  Calcide

2.4. Reactive silica types
Reactive silica contained in the aggregate can be found
primarily in the following forms:
« Amorphous silica
+ Opal
» Quartz
+ Chalcedony
Tatematsu & Sasaki found that there was a negative
correlation between the regularity of the crystal structure and
reactivity when they analyzed micro crystal quartz, crypto
crystal quartz, and chalcedony minerals in 1989 using
x-ray and compared the results. Accordingly, chalcedony,
which has the least regular chemical structure, has the
highest reactivity, and micro crystal quarts mineral, which
has the most reqular structure, has the lowest reactivity.

2.5. Alkali varieties

Among principle elements in the periodic table, sodium
(Na) and potassium (K) react with water and form alkali
hydroxides, referred to in brief as alkalis, that can be dissolved
in water (NaOH and KOH). The total alkali oxide quantity
is specified with the definition named equivalent alkalinity.
The calculation is carried out simply by indicating the total
molecular weights of Na,0 and K,0 alkali oxides (62 and
94.2 respectively) in terms of Na,O.

Equivalent alkalinity = Na,0 (%) + (62/94.2) K,0 (%)

3. EFFECTS OF THE REACTION

In addition to the actual magnitude of expansion, the
effect of ASR on the other engineering characteristics
of the concrete is also important. However, since
expansion speed and total expansion depend mainly on
aggregate reactivity, cement type, cement dosing, and
environmental factors, the effects of ASR on concrete
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tizerindeki etkileri genellestirilemez. Bununla birlik-
te, ASR'nin beton dayanimi ve elastik &zelliklerini
ne sekilde etkiledigi Tablo 2‘de gdsterilmistir. Tab-
loda iki farkli reaktiviteye sahip agrega etkisi gos-
terilmistir. Bunlardan birisi hizli ve yiiksek reaktivi-
teye sahip (Opal), digeri de yavas ve orta derecede
reaktiviteye sahip (kaynasmis silika) agregalardir
(Swamy,1988). Sonuclar, dayanimda ve elastisite
modiiliinde, ASR’den dolay1 énemli disisler (kayip-
lar) meydana geldigini acikca gostermektedir. Bu ka-
yiplarin tiim parametrelerde ayni oranda olmamasi
veya ASR etkisiyle genlesme(uzama) ile ayni oranda
(paralellikte) gerceklesmemesi 6nemli bir husustur.
Tablo 2’den, sikisma dayaniminda, reaktif agrega ti-
pine bagh olarak %40’dan %060’a kadar artan oranda,
cekme dayaniminda %65'den %80’e kadar degisen
oranda azalma gosterdigi goriillmektedir (Sekil 2).

engineering characteristics cannot be generalized.
Additionally, ASR’s effects on the strength and elasticity
characteristics of concrete are shown in Table 2. The
table shows the effect of aggregate with two different
reactivities. One of these is (opal) aggregate, which has
rapid and high reactivity, and the other is (fused silica)
aggregate, which has slow and medium level reactivity
(Swamy, 1988). The results clearly show that significant
drops (losses) occur in the strength and elasticity module
due to ASR. It is an important aspect that such losses are
not at the same rate in all parameters and do not occur
at the same rate (parallelism) as expansion (elongation)
as the effect of ASR. It can be seen from Table 2 that an
increase reaching the rates of 40%-60% in compressive
strength and a decrease varying between the rates of
65%-80% in tensile strength is demonstrated depending
on the type of reactive aggregate (Figure 2).
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Test Period (Day)
Characteristics Mixture 1 7 28 365
Expansion (%) a - Control 0.0 0.0 0,003 | 0021
b —4.5% Opal 0.0 0,071 0316 1.644
¢ - 15% Fused Silica 0.0 0.0 0.023 | 0.623 ]
Single Axial a - Control 26.7331.1 48.6 60,1 735
Compressive b —4.5% Opal - 444 44.5 27.5
Strength (MPa) ¢ - 15% Fused Silica - 52.5 44.5
Indirect Tensile a - Control 2.61 3.58 3.90 4,29
Strength © - 15% Fused Silica - - 3.29 1.83
(Brazilian) (MPa})
Modulus of Rupture | a - Control 352 4,88 52.25 5.58
(MPa) ¢ - 15% Fused Silica - - 4.58 1.30
Dynamic Elasticity | a - Control 35.6 41.0 42.5 45.4
Module b — 4.5% Opal 339 327 20.8 10.4
(GPa) ¢ - 15% Fused Silica - 39.5 40.8 189
Ultrasonic Pulse a - Control 428 4.60 4.67 4,78
Speed b= 4.5 % Opal 4.12 4.02 348 2,70
(km / 5) ¢ - 15% Fused Silica - 4.57 4.61 364

Tablo 2. ASR'nin beton 6zellikleri tizerine etkisi / Table 2. Effect of ASR on concrete characteristics
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Sekil 2. ASR etkisiyle tek eksenli basing dayanimi ve cekme
dayanimindaki azalma (Swamy,1992)

Figure 2. Decrease in single axial compressive strength and tensi-

le strength under effect of ASR (Swamy, 1992)
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Sekil 3. ASR etkisiyle Dinamik Elastik modiiliindeki ve
Ultrasonik Puls hizindaki azalma (Swamy,1992)

Figure 3. Decrease in Dynamic Elasticity module and Ultrasonic
Pulse speed under effect of ASR (Swamy, 1992)

Dinamik modiil kayb1 %60’dan, %80 diizeyinde yiiksek
oranda gerceklesmistir (Sekil 3). Bu nedenle, betonun
ASR'nundan etkilenen iki ¢énemli &ézelligi kirllma ve
elastisite modiliidiir. Bunlarin her ikisi de yap1 elema-
ninin bitkiilme rijitligini etkileyen parametrelerdir.

Tablo 2 ve Sekil 3’de verilen deneysel sonuglardan
uzamanin artisiyla puls hizinda diigme goriilmek-
tedir. Sonuglar dikkatli analiz edilirse, biikiilme da-
yanimi gibi, dinamik modiil ve puls hizinin da ASR
nedeniyle beton i¢ biinyesindeki degisime karsi ol-
dukca duyarli oldugu goériiliir (Swamy,1988). Biitiin
bu o6zellikler, yeni betonda hentiz goriiniir diizeyde
catlak olugmamis iken, diistik genlesmede ¢lgiilebilir
parametrelerdir. Bu nedenle, bu 6zellikler ASR nede-
niyle yapisal bozulmanin izlenmesinde kullanilabilir.

Tablo 2’de goriilen diger bir 6zellik, beton miihen-
dislik oOzelliklerindeki kayibin ayni seviyede veya
genlesmeye oranla meydana gelmemesidir. Bu so-
nug biitiin yapi tipleri icin ayni genlesme sinirinin
belirlenmesindeki tehlikeyi géstermektedir.

Zararli genlesme orani i¢in kritik sonuglarin, beton
yapinin tipi ve cevre ortamina bagli olarak tespit
edilme gerekliligi ortaya c¢ikmaktadir. Bu nedenle,
ASTM C 227’de verilen sinir degerlerde, uygula-
ma sartlarina gore degistirilme ihtiyaci duyulabilir
(Boyca uzama %0.20 fazla ise zararl).

Tablo 2 ve Sekil 3’deki verilerden cikan diger 6nemli
bir sonug, puls hizi ve dinamik modiil él¢imi gibi
tahribatsiz deney yontemleri, alkali-silika reaksiyo-
nu nedeniyle betonda hasar baslangi¢ ve ilerlemesi-
nin tespit ve izlemede basariyla kullanilabilmesidir
(Mullick,1988).

4. REAKSIYONA KARSI ONLEMLER

Alkali-agrega reaksiyonunun kontrol altina alinmasi
amaci ile 2 farkli agidan uygulamalar kullanilir. Ik
olarak reaktif olmayan agrega secilmelidir. Ikincisi ¢i-
mento karigimindaki silika miktarinin sinirlandirilma-
sidir. Ikinci secenek icin baglayici ve katkilar kullanilir.

4.1. Baglayicilar

Baglayicilar ¢imento ile 6nceden Kkaristirillip daha
sonra birlikte betona katilabilir ya da beton karis-
tirilirken karisima eklenebilir. Pulverize yakit kiilil
(ucucu kiil), mikrosilika (silika fiime), kaba 6gtiil-
mils yiiksek firin1 clirufu olmak {izere 3 cesit bagla-
yic1 vardir.

Dynamic modulus loss was realized at high rates at the
level of 00%-80% (Figure 3). Therefore, two important
characteristics of concrete influenced by ASR are the modulus
of rupture and elasticity. Both of these are parameters that
influence the bending rigidity of structural components.

In the experimental results provided in Table 2 and Figure
3, a decrease is observed in pulse speed with the increase
of elongation. When the results are analyzed carefully, it
can be observed that dynamic modulus and pulse speed are
also very sensitive to the change in the internal structure of
concrete due to ASR, as is the case with bending strength
(Swamy, 1988). All of these characteristics are parameters
that can be measured in low expansion while no visible
cracks are formed in the new concrete. Therefore, these
characteristics can be used for monitoring the structural
degradation influenced by ASR.

Another characteristic shown in Table 2 is that the loss
in concrete engineering characteristics does not occur at
the same level or in proportion to expansion. This result
indicates the risk of determining identical expansion limits
for all structure types.

The necessity for determining critical results according to the
type of concrete structure and the surrounding environment
arises for harmful expansion ratio. Therefore, limit values
indicated in ASTM C 227 may be required to be changed
according to application conditions (harmful if lengthwise
elongation is more than 0.20%).

Another important result obtained from the data in Table
2 and Figure 3 is the possibility of successfully using non-
destructive test methods, such as pulse speed and dynamic
modulus measurement, in the detection and observation of
the damage outset and progress in concrete influenced by
alkali-silica reaction (Mullick, 1988).

4. MEASURES AGAINST THE REACTION
Applications from two different perspectives are used in
order to take alkali-aggregate reaction under control. First
of all, a non-reactive aggregate must be selected. Secondly,
silica quantity in cement mixture must be limited. Binder
and admixtures are used for the latter.

4.1. Binders

Binders can be premixed in cement and added into concrete
together, or can be added to the mixture while mixing the
concrete. There are three types of binders; pulverized fuel ash
(volatile ash), microsilica (silica fume), and coarse ground
blast furnace slag.



YOUR TECHNOLOGY PARTNER...

MakaleArticle

I.T.U. Insaat Fakiiltesi

4.1.2. Pulverize yakit Kkiilii (Ucucu Kkiil)

Termik santrallerde, pulverize komiiriin yanmasiyla
ortaya ¢ikan Kiillerin bir kismi1 ocak tabaninda biri-
kirken, biiyiik bir bélumii (yaklasik %75-80i) gaz-
larla birlikte bacadan digariya siiritklenmektedir. Bu
kiillere “ugucu kiil” denilmektedir. Ugucu kiiller bii-
yik miktarlarda silika ve aliimin icermektedir; cok
ince taneli olan bu malzeme amorf yapiya sahiptir. O
nedenle, ugucu kiiller puzolanik ¢zelik gostermekte-
dirler. Su eklendiginde kil ile ¢cimentonun hidratas-
yonu sonucu ortaya ¢ikan serbest kalsiyum hidroksit
arasinda puzolanik reaksiyon meydana gelir.

4.1.3. Mikrosilika (Silika fiime)

Silikon veya demirli silisyum imalati sirasinda ortaya
¢ikan amorf, seffaf silisyum dioksit (Si,0) kiirelerinden
olusan puzolanik 6zellik gdsteren minareldir. Elektrikli
ark ocaklarinin eksoz gazlarindan elde edilir. Ortalama
parcacik biyiikliigi 0,1 mikrondan kiigiiktiir.

4.1.4. Yiiksek firin ciirufu

Graniile yiiksek firin cirufu, demirin yiiksek firinda
elde edilmesi sirasinda demir cevherindeki demirok-
sit haricindeki silika, kil gibi yabanci maddeler iist
katmanda ciiruf olarak toplanir. Firindan ¢ikan 1500-
1600°C sicakliktaki ciiruf eriyigi suya atilip aniden so-
gutulursa graniile duruma gelerek amorf yapi kazanir.

4.1.2. Pulverized fuel ash (volatile ash)

While some of the ash produced by the incineration of
pulverized coal in thermal power stations accumulates on
the bottom of the furnace, a greater part (nearly 75-80%) is
driven out of the chimney along with the gases. Such ash is
called “volatile ash”. Volatile ash contains high quantities
of silica and alumina. With its very fine grains, this
material has an amorphous structure. Therefore, volatile
ash demonstrates pozzolanic characteristics. Pozzolanic
reaction occurs between free calcium and hydroxide, which
are formed as the result of the hydration of ash and cement
when water is added.

4.1.3. Microsilica (silica fume)

These are minerals with pozzolanic characteristic consisting
of amorphous and transparent silicium dioxide (Si,0) spheres
produced during silicon or ferrous silicium manufacture.
Silica fume is obtained from exhaust gases of electrical arc
furnaces. The average particle size is less than 0.1 micron.

Sekil 4. Elektrikli ark firini
Figure 4. Electrical arc furnace

4.1.4. Blast furnace slag

In the creation of granulated blast furnace slag, foreign matters,
such as silica and clay other than ferrous oxide in iron ore, are
accumulated on the top layer while obtaining iron in the blast
furnace. If the slag solution at a temperature of 1500-1600°C
discharged from the furnace is put in water and cooled instantly,
it becomes granulated and gains an amorphous structure.

Sekil 5. Yiiksek firin
Figure 5. Blast furnace
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4.1.5. Baglayicilar'in ASR iizerindeki etkileri
Baglayicl cesitlerine gére genlesme miktar1 da degisir
(Sekil 6). Ayni zamanda baglayici miktar1 genlesme
biiytikliiginii etkiler. (Sekil 7)

4.1.5. Impacts of binders on ASR

The expansion rate changes depending on binder varieties
(Figure 0). Binder quantity also impacts expansion size
(Figure 7).
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Sekil 6. Cimentodaki cesitli baglayici madderler ve
hi¢ baglayici bulundurmayan betonun genlesmesi
ASR kontrol, yalniz ¢cimento; Ciiruf ,¢cimentoda %50
baglayici ciiruf; PFA, ¢imentoda %50 baglayic kiil;
mikrosilika, %10 mikrosilika eklenerek teste tabi
tutulmustur.

Figure 6. Miscellaneous binder materials in cement and
expansion of concrete containing no binder

ASR control were subjected to testing with the addition of
cement exclusively; slag, with 50% binder slag in cement;
PFA, with binder slag; PFA, with 50% binder ash in
cement; microsilica, with addition of 10% microsilica.

Aydin ve Yildirim’'in ¢alismasinda asagidaki tablodaki
gibi, alkali yéniinden zararli kum ile, degisik baglayi-
cilar kullanilarak ¢alisma yapmis, puzzolanik maddele-
rin alkali agrega reaksiyonunu azalttig1 gérilmustiir.

By using sand, which is harmful in terms of alkali, and
miscellaneous binders, Aydin and Yildinm observed that
pozzolanic matters decrease alkali aggregate reaction, as
shown in the below table.

Time Control  10% 0% 0% 0% 0%
Mortar Fly Ash  Fly Ash  Blast Furnace  Blast Furnace  Silica Fume

(FA) (FA) Slag (BFC) Slag (BFC) (SF)

day 1 0.02 .04 0.03 0.01 0.01 0.01

day 3 0.24 0.07 0.04 0.03 0.01 0.01

day 7 0.49 0.17 0.03 0.15 0.01 0.02

day 14 0.60 0.28 0.06 0.26 0.01 0.09

Table 16. Degisik puzolanlarla genlesme miktarlari / Table 16. Expansion ratios with miscellaneous pozzolans
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Sekil 7. Cimentodaki clirufsuz ve iki degisik diizeyde ciiruflu durum icin hargtaki genlesme.

OPC, portland ¢cimentosu; GGBFS, graniile yiiksek firin ciirufu

Figure 7. Expansion in mortar with/without slag at two different levels in cement.

OPC, Portland cement; GGBFS, granulated blast furnace slag

4.2. Katkilar
Lityum bilesikleri, siiper akiskanlastiricilar ve hava sii-
ritkleyiciler kullanilan katkilardir.

4.2. Admixtures
Lithium compound, super plasticizers and air entrainers are
the admixtures used.

4.2.1. Lityum bilesikleri

Cimentoya eklenen lityum bilesikleri, laboratuardaki
har¢-kalip genisleme testlerinde alkali-agrega reaksi-
yonunu engelleyebilir (Stark, 1992). Sekil 8'de goriil-
diigii tizere lityum florit (LiF) ile yiiksek reaktiviteye
sahip agrega karistirilmistir ve sonucta cimento agirli-
ginin %0,5'i LiF dozaj1 i¢in genlesmenin ¢énemli 6l¢tide
distiigli goriilmustiir. Benzer deney lityum karbonat
(Li,CO,) icin de yapilmis ve genlesmenin diigmesi igin
dozajin %]1’e ¢ikmas: gerekmistir (Sekil 9). Sebeb ise
ilk bilesikteki Li oraninin ikincisinden fazla olmasidur.
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Sekil 8. LiF katkil1 ve katkisiz har¢taki genlesme
Figure 8. Expansion in mortar with/without LiF addition

B) DENiZ YAPILARINDA KALICILIK (DURABi-
LiTE)

1- GiRiS

Yap1 elemanlar1 ve yapl malzemeleri insa edildigi giin-
den itibaren yapinin disindan gelen mekanik, fiziksel ve
kimyasal faktorlerin etkisinde kalir, zaman iginde bas-
langictaki 6zelliklerini yitirir, hasara ugrarlar. Yapilarin
performansini arttirmak icin bu etkenlerin proje asama-
sinda dikkate alinmasi gerekir. Yapilarin kalici olmast
yalnizca dogru tasiyici sistemin secimi, projelendiril-
mesi ve yapimi ile saglanamaz. Ayni zamanda, yapinin
kabul edilebilir bir zaman stireci i¢inde “kalic1” denecek
kadar uzun 6miirlii olmasini saglayacak énlemler alin-
mal1 ve yapl, en az bakimi gerektirecek sekilde servis
omriinil tamamlamalidir.

Yapilarin émriiniin uzatilmas: icin mevcut kogullara
uygun degerlendirmelerin yapilmasi ve servis omri-
niin daha 6nceden tahmin edilmesi tasarimcilar, uygu-
layicilar ve kullanicilar igin biiyiik énem arz etmektedir.
Bu nedenle son yillarda diinyada ve tilkemizde &zellikle
dis ortam etkilerine maruz kalacak yap: malzemelerinin

I.T.U. Insaat Fakiiltesi

4.2.1. Lithium compounds

Lithium compounds added to cement can prevent alkali-
aggregate reaction in mortar bar expansion tests (Stark,
1992). As shown in Figure 8, lithium fluoride (LiF) and
highly reactive aggregate were mixed and it was seen that
for 0.5% of the resulting cement weight for LiF dosing,
the expansion decreased significantly. A similar test was
also conducted for lithium carbonate (Li,CO,) and it was
required to increase the dose to 1% to decrease the expansion
(Figure 9). The reason for this was the rate of Li in the first
compound being higher than that in the second.
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ekil 8. Li,CO, katkili ve katkisiz har¢taki genlesme
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Figure 8. Expansion in mortar with/without Li,CO, addition

B) PERSISTENCY IN MARINE STRUCTURES
(DURABILITY)

1- INTRODUCTION

From the time of construction structural components
and building materials are influenced by the mechanical,
physical and chemical factors that are exerted from the
outside of the building, losing their initial characteristics and
incurring damage over time. Such factors should be taken
into consideration in order to improve the performance
of structures. The durability of structures cannot only be
ensured by accurate support system selection, project design,
and construction. In addition, measures that ensure the
structure has a long lifespan and is deemed as “durable”
in an acceptable period of time should be taken and the
structure should complete its useful life while requiring the
minimum amount of maintenance.

Conducting evaluations according to the current conditions
and estimating the service lifespan for extending the life of
structures has great importance for designers, appliers, and
users. Therefore, in recent years, comprehensive studies have
been conducted both globally and nationally with regards
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durabilitesi i¢in kapsamli ¢alismalar yapilmakta, dura-
bilitenin tasarimda mutlaka dikkate alinmasi gerektigi
vurgulanmaktadir. Ornegin hazir beton firmalarinin
uygulamakla yiikiimlii oldugu TS EN 206-1 “Beton-Bo-
lim 1: Ozellik, Performans, Imalat ve Uygunluk” bas-
likl1 standartta farkli cevresel etkiler tanimlanmis ve bu
etkilere karsi beton tasariminda kullanilacak olan para-
metrelerle (max. su/¢cimento orani, min. ¢cimento dozaji,
min. dayanim smnifi) ilgili limit degerlere yer verilmis-
tir. Ayrica gectigimiz yillarda {ilkemizde gerceklestiril-
mis olan 5. Ulusal Beton Kongresi konusunun “Betonun
Dayaniklilig1 (Durabilite)” olarak belirlenmesi de daya-
nikhilik kavraminin 6nemini ortaya koymaktadir. Bunun
disinda Amerikan Beton Enstitiisiiniin son yillardaki ¢a-
lismalarinda da durabilite kavrami 6n plana ¢ikmugtir.

Yukarida da deginildigi {izere, maksimum su/cimento
orani ile minimum ¢imento dozajindaki sinirlamalar be-
tonun dayanim ve durabilitesini énemli dl¢iide etkiler.
Genel olarak betonun cevresel etkilere diger bir deyisle
durabiliteye gore tasarimi bu iki parametreye gore ya-
pilir. Betondaki bu parametrelerle ilgili kisitlamalarin
ne Ol¢iide gerceklesebilecegi (yani cevresel etki sinifina
bagl olarak maksimum su/¢cimento orani belirli bir de-
geri asamaz ve ¢imento dozaji da 6ngdriilen minimum
degerin altina inemez) dogrudan betonun bilegenlerine
ve standartlara uygun olmasina baghdir.

Korozyon etkisi :

Konuya betonarme veya éngerilmeli beton yapilar aci-
sindan bakildiginda; celik beton icerisinde gdmiilil ola-
rak bulunmaktadir. Pek cok cevresel etkiye maruz kalan
bu tiir elemanlar, yeryiiziiniin yaklasik %78’ini denizle-
rin olusturmasi sebebiyle dogrudan ya da dolayli olarak
deniz ortamindan etkilenmektedir. Bu etkiler sonucun-
da ortaya cikan korozyon, dogru dizayn edilmis, geci-
rimsiz, kaliteli bir betonun donatiy fiziksel ve kimyasal
olarak korumastyla bertaraf edilebilir. Fiziksel koruma,
zararll maddelerin donatiya ulagmasmin engellenme-
siyle, kimyasal koruma ise yiiksek pH’l1 bir ortam ya-
ratilmasi ile gerceklesir. Betonun bu olumlu 6zelligine
ragmen, uygulamada yapilan hatalar nedeniyle, koroz-
yon giiniimiizde betonarme yapilarin servis dmiirlerini
belirleyen en 6nemli faktdr olarak kabul edilmektedir.
Korozyon, donat1 kesitini yetersiz hale getirmenin ya-
ninda betona da ciddi tahribat yapar.

Klor Etkisi :

Klor iyonlar1 donati korozyonu agisindan en zararli mad-
de olarak kabul edilir. Betonla temas halindeki deniz
suyu ya da tuzlu yeralt1 sulari, buz ¢oziicii tuzlar, tuz
ureten veya isleyen sanayi tesisleri énemli birer kloriir

to the durability of building materials that are exposed
to external environmental factors. Thus, the necessity for
always taking durability into consideration in design is being
emphasized. For instance, various environmental impacts
were defined in the standard TS EN 206-1 “Concrete-Chapter
1: Characteristic, Performance, Production and Suitability”,
which ready-mixed concrete companies are required to follow,
and limit values concerning the parameters (max. water/
cement ratio, min. cement dosage, min. strength class) to be
used in concrete design against such factors were stated. Also,
the fact that the 5th National Concrete Congress, recently
held in Turkey, was themed around “Durability of Concrete”
emphasizes the importance of the durability concept. The
durability concept has become prominent in the recent studies
of the American Concrete Institute.

As mentioned above, limitations in maximum water/
cement ratio and minimum cement dosing significantly
influence the strength and durability of concrete. In general,
concrete design according to environmental factors, in other
words, durability, is carried out according to these two
parameters. The extent to which the limitations concerning
such parameters in concrete can be realized (in other words,
maximum water/cement ratio according to environmental
impact class may not be higher than a specific value and
cement dosing may not be less than the stipulated minimum
value) directly depends on the components of concrete and
its conformity with the standards.

Corrosive effect:

When the subject is regarded in terms of reinforced concrete or
pre-stressed concrete structures, it is important to remember
that steel is embedded in concrete. Exposed to multiple
environmental factors, such elements are influenced by the
marine environment directly or consequentially, since nearly
78% of the earth is covered by seas. Corrosion formed as
the result of these factors can be eliminated by ensuring the
physical and chemical protection of the reinforcement through
a properly designed, impermeable, high-quality concrete.
Physical protection is realized by preventing penetration
of harmful matters to the reinforcement, and chemical
protection is realized by creating a high pH environment.
Despite this positive characteristic of concrete, due to mistakes
in application corrosion is considered as the most important
factor determining the service life of reinforced concrete
structures today. Corrosion both weakens the reinforcement
section and also causes severe damage to concrete.

Chlorine effect:

Chlorine ions are accepted as the most harmful matter
in terms of reinforcement corrosion. Seawater or saline
underground waters coming into contact with concrete, and

kaynagidir. Tekrarli 1slanma-kuruma etkisine maruz de-
niz yapilarinda deniz suyu ile beton i¢ine sizan Kloriir
iyonlari, suyun buharlasmas: sonucu beton icerisinde
kalmakta, tekrar sayisi arttikca kloriir yogunlugu da
artmaktadir. Bu durumda deniz suyundaki iyon konsant-
rasyonundan daha fazla klor, beton icerisinde birikebil-
mektedir. Ayrica denizden ylkselen ¢ok ince deniz suyu
damlaciklar (dolayisiyla kloriirler) riizgarlarla énemli
mesafelere tasinarak beton yiizeyine yerlesebilmektedir.

Gelismis iilkelerde betonarme yapilar dizayn edilirken
hizmet 6miirlerinin en az 100 — 150 y1l olmasi hedef-
lenmektedir. Betondan beklenen performans degerleri
dogrultusunda hedeflenen hizmet ¢miirlerine, alinacak
onlemlerle ulasilabilinir. Betonun suya, gazlara ve iyon-
lara kars1 gecirimsizlik 6zelligi ise en énemli koruma
faktorudiir. Gegirimsiz ve yiiksek dayanikliliga sahip bir
beton {iretmede birinci sart, su/¢cimento oranini miim-
kiin olan en alt diizeye indirmektir. Stiper akigkanlasti-
ric1 katkilarin kullamimu ile bu durum sorun olmaktan
cikmustir. Bu katkilarla iiretilen yiiksek performansli be-
tonlarda su/¢imento orani kolaylikla diigiiriilmekte ve
gliniimiiz teknolojisinde 28 giinliik dayanimi 100 MPa
olan pompalanabilir betonlar iiretilebilmektedir.

Puzzolanik Malzemeler :

Betondaki bosluk oranini indirgemekte stiper akigkan-
lastiricilarla birlikte mineral katkilar da bityiik yararlar
saglar. Puzolanik 6zellige sahip olan bu malzemeler (si-
lis dumani, ugucu kill, yiiksek firmn ciirufu ve dogal pu-
zolanlar) ilave baglayici olugmasini saglayarak gecirim-
sizligi arttirirlar. Diger taraftan bu malzemeler dolgu
etkisi yaparak bosluksuz bir yap1 olusumuna imkan ta-
nirlar. Bu avantajlar1 nedeniyle séz konusu malzemele-
rin su yapilarinda kullanilmalar ézellikle tavsiye edilir.

Cimentoda C,A icerigi :

Cimentonun kKimyasal yapusi, 6zellikle CA igerigi beto-
nun siilfata dayanikliliginda 6énemli bir parametredir.
Bu nedenle, Amerikan standartlar1 C,A igerigi %8 ve
altinda olan ¢imentolar siilfata orta seviyede dayanikli,
%5 ve altinda olan ¢imentolar ise siilfata yiiksek sevi-
yede dayanikli olarak tanimlamaktadir.

Yapilan aragtirmalar ¢imentodaki C,A bileseninin siil-
fatlarla olusan reaksiyonu sonucunda ortaya cikan et-
renjitin, klor iyonlarmin bulundugu ortamda genles-
meye yol acmadigini ve deniz suyunda c¢éziindiglini
gostermistir. Yapilan aragtirmalar yine gostermistir
ki; stilfat etkisi agisindan zararli olan C,A bilegeni ayni
zamanda ¢imentoya Kloriir baglama &zelligi kazandir-
makta ve bdylece donatinin klor iyonlarindan etkilen-

ice thawing salts from industrial salt production/processing
facilities are among important chlorine sources. In marine
structures that are exposed to repetitive wetting-drying
effect, chloride ions penetrate the concrete and remain inside
due to the evaporation of water. Chlorine concentration
increases with an increased number of recurrences. In this
case, chlorine quantities higher than the ion concentration
in seawater can accumulate in concrete. Also, very fine
seawater particles (consequently, chlorines) sprayed by the
sea can be carried over significant distances and adhere to
the surface of concrete.

In developed countries, reinforced concrete structures are
designed to have a minimum service life of 100-150 years. By
taking certain measures, it is possible to achieve the targeted
service lifespan according to the performance values expected
from concrete. The impermeability characteristics of concrete
in terms of water, gases, and ions are the most important
factors for protection. The first condition for the production
of impermeable and highly durable concrete is to minimize
the water/cement ratio to the lowest possible level. The use of
superplasticizers ensures that this phenomenon is no longer
a problem. The water/cement ratio can easily be decreased in
high performance concretes produced with these admixtures
and the current technology allows production of pumpable
concretes with a 28 day durability of 100 MPa.

Pozzolanic materials:

Mineral admixtures provide significant benefits in addition
to superplasticizers for minimizing the void ratio. Such
materials (silica fume, fly ash, blast furnace slag, and natural
pozzolans), which have pozzolanic characteristics, improve
impermeability by ensuring the formation of additional
binder. On the other hand, these materials provide a filler effect
and allow production of a void-free structure. The use of such
materials in marine structures is particularly recommended
due to these advantages offered.

C.A content in cement:

The chemical structure of cement, particularly its C,A
content, is an important parameter in terms of resistance
of concrete to sulfate. Therefore, American standards define
cements with 8% or less C,A content as fairly resistant to
sulfate and cements with 5% and less as highly resistant
to sulfate.

Studies carried out indicate that ettringite, which is formed
as a result of the reaction of the C,A component in cement
with sulfates, does not cause expansion in an environment
where chlorine ions are present and dissolve in seawater. Past
studies also show that the C,A component, which is harmful
in terms of sulfate effect, also offers the cement chlorine
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me riski azalmaktadir . Diigiik CA igerikli ¢imentolarin
Kloriir gecirimlilikleri fazla oldugundan, bu durumda
donatinin korozyon problemi dikkate alinarak ¢dziim
iretilmelidir. Aksi halde yap1 veya yap1 eleman: stilfat
etkisinden korunmak istenirken donati korozyonu nede-
niyle beklenmedik kisa siirelerde islevini yitirerek kul-
lanilmaz hale gelebilir. Bu sebeple ¢ok diigiik CA ige-
rikli siilfata dayanikli cimentolarin deniz ortaminda kul-
lanimu tercih edilmemektedir . Ulkemizde de, deniz or-
tamindaki yapilarda durabilitenin saglanmasi amaciyla
dikkate alinan tek parametrenin siilfat oldugu yéniinde
yaygin ve cok yaniltici bir kanaat olusmus durumdadir.
Oysaki yukarida da deginildigi iizere deniz yapilarinda
servis dmriinii etkileyen baskin faktor siilfat etkisi degil,
donati korozyonudur. Yillardan beri {ilkemizde siire ge-
len bu anlayisin yanlhighg ile ilgili detayl agiklamalara
ilerleyen béliimlerde deginilmistir.

fcerdigi yiiksek siilfat iyonu konsantrasyonu ile deniz
suyu, beton iizerinde siilfat etkisi yapar. Siilfat etkile-
rine kars siilfata dayanikli ¢imento kullanilmasi tavsi-
ye edilmesine ragmen, deniz suyu etkisi gibi karma bir
kimyasal saldir1 durumunda, diigiik C,A igerikli siilfata
dayanikli ¢imento kullanimi, betonarme donatisinin
Korozyonu agisindan dogru bir ¢6ziim yolu olmamakta-
dir. TS EN 206-1 “Beton- Boliim 1: Ozellik, Performans,
imalat ve Uygunluk” isimli standardin F.1 no'lu cizel-
gesinde, deniz suyu kaynakli kloriiriin sebep oldugu
korozyon riski icin (XS1, XS2 ve XS3 etki smiflar1) ézel
bir cimento kullanilmasi gerektigi sdylenmemis, sadece
max. su/gimento orani, min. ¢gimento dozaji ve min. da-
yanim sinifl ile ilgili kriterler sunulmustur . Yine ayni
standartta zararli kimyasal ortamlar igin (XAI, XA2 ve
XA3 etki smift) XAl siifinda SDC kullamim zorunlulu-
gu getirilmemis; XA2 ve XA3 smiflarinda SDC kullani-
m1 zorunlulugu ise, zararh kimyasal etkide baskin olan
faktoriin siilfat (SO,) olmasi kosuluna baglanmistir. Bu-
nunla birlikte “Stlfat ile kimyasal etkide (deniz sular1
hari¢) XAl etki siifinin {istiinde, siilfatlara dayanikli
cimento kullanilmalidir” denilerek, ancak ve ancak de-
niz sularinin haricindeki bolgelerde yiiksek dereceden
kimyasal saldir1 varsa (XA2 ve XA3 etki siniflan) siilfata
dayanikli ¢cimento kullanilmasi gerektigi vurgulanmis-
tir. Dolayisiyla deniz yapilarinda siilfata dayanikli ¢i-
mento kullanilmas: gerektigine dair bir zorunlulugun
bulunmadig iilke standardimiz olan TS EN 206'da da
ortaya konmustur.

Diinyanin en bilyiik beton birligi olarak kabul edilen ve
betonla ilgili en kapsamli komite raporlarinin hazirlan-
mis oldugu Amerika Beton Enstitiisiiniin (American
Concrete Institute-ACI) ACI 357R-84 No’lu raporunun

binding characteristic, thus reducing the risk of chlorine ions’
impact on the reinforcement. Since the chlorine permeability
of cements with low C,A content is high, the solution should
be produced by considering the corrosion problem of the
reinforcement in this case. Otherwise, while an attempt is made
to protect the structure or structural component against the
effect of sulfate, it can be rendered nonfunctional by losing
its function in unexpectedly short times due to the corrosion
of the reinforcement. Therefore, the use of sulfate-resistant
cements with very low C,A content in marine environment
is not preferred. A very widespread and misleading view,
which considers sulfate as the only parameter that ensures
the durability of structures in marine environment, has also
been formed in our country. However, as addressed above, the
dominant factor affecting the service life of marine structures
is not the sulfate effect, but the corrosion of reinforcements.
Detailed explanations concerning the inaccuracy of this
perception, which has long been adopted in our country, are
mentioned in the following chapters.

Seawater allows sulfate to affect concrete due to its high
sulfate ion concentration. Although the use of sulfate-
resistant cement is recommended against the effects of
sulfate, when there is a combined chemical attack, such as
in the case of seawater, the use of sulfate-resistant cement
with low C,A content cannot be a correct solution in terms
of the corrosion of reinforcement bars. In diagram F.1 of TS
EN 2006-1 “Concrete-Chapter 1: Characteristic, Performance,
Production and Suitability” standard, the requirement for
the use of a special cement with regard to corrosion risk
(XS1, XS2, and XS3 impact classes) caused by seawater-
based chlorine is not addressed. Only the criteria for max.
water/cement ratio, min. cement dosage, and minimum
durability class are provided. Also in the same standard, no
obligation for the use of Sulfate Resistant Cement of XAl
class for hazardous chemical environments (XAl, XA2,
and XA3 impact class) is stipulated, and obligation for the
use of Sulfate Resistant Cement in XA2 and XA3 classes
is related with the condition that the dominant factor in
hazardous chemical impact is sulfate (SO,). Additionally,
it is specified that “Cements resistant to sulfate must be
used on XAl impact class in case of chemical impact with
sulfate (excluding seawaters)” and it is emphasized that
sulfate-resistant cement may be used only in cases where a
high level of chemical attack (XA2 and XA3 impact classes)
is present in regions other than seawaters. Thereby, our
national TS EN 2006 standard specifies no obligation for the
use of sulfate-resistant cement in marine structures.

Considered as the largest concrete association in the world,
and having prepared the most comprehensive committee
reports relating to concrete, the American Concrete Institute

2.5.2 maddesine gore; deniz yapilarinda kullanilan c¢i-
mentonun CA igeriginin %4'den az olmamasi duru-
munda donati korozyonunun énlenecegi, %10’dan fazla
olmamasi halinde ise siilfata kars: diren¢ gosterecegi
belirtilmistir . Yine 201.2R No’lu raporun 4.3.1 madde-
sine gore C,A iceriginin 9%5-8 arasinda oldugu ¢imento
kullanilmasi durumunda, %5’den az C,A icerigine sahip
cimentoya gore, korozyondan kaynaklanan ¢atlak olusu-
munun daha az gergeklestigi belirtilmistir .

Yine diger bir calismada, deniz suyu etkisindeki bir or-
tamda C,A icerigi %0,6, % 8,8 ve % 14,1 olan ¢imentolar
kullanildig1 bir aragtirmaya yer verilmis ve en durabil be-
tonun siilfata dayanikhi ¢cimento ile degil, %8,8 C,A igerikli
cimento ile yapilan beton oldugu belirtilmistir. Diger bir
arastirmada ise ugucu kiiliin klor kaynakli korozyona karsi
betona diren¢ kazandirdig vurgulanmus; ayrica ugucu kii-
liin Klor iyonlarmi baglama niteligi sayesinde korozyona
yol acan serbest iyonlan tiikettigi de belirtilmigtir.

2-DENIZ YAPILARINDA KATKILI CIMENTO VE
UCUCU KUL KULLANIMI

Beton teknolojisindeki gelismeler paralelinde, teknik, cev-
resel ve ekonomik avantajlan ile birlikte kullanimi giin-
deme gelmis olan dogal ve yapay puzolanik malzemeler
(tras, ugucu kil silis dumany, yiiksek firin cirufu gibi),
gerek cimento liretiminde gerekse beton karisimina dog-
rudan katilmak suretiyle beton iiretiminde yer almaktadir.
Cimento igerisinde, su ile reaksiyon neticesinde ortaya
cikan ve kimyasal etkilere direngli olan kalsiyum silikat
hidrat-CSH-(as1l baglayici) yapmin yaninda, bu etkilere
kars1 direngsiz olan nispeten daha zayif yapidaki kalsiyum
hidroksit (CaOH,) formu olugmaktadir. Puzolanik malze-
menin gerek katkili ¢cimento gerekse betonda kullanimi
ile kalsiyum hidroksit yapist CSH yapisina déniigerek
ilave baglayic1 olugmakta, bdylece kimyasal etkilere kars1
diren¢ artmaktadir. Ayrica bu tiir malzemelerin kullanimi
ile gbzenek yapisi iyilesmekte, beton igerisindeki bogluk
azalmakta, gecirimsizlik artmaktadir (Sekil 1).

(ACI) has indicated in Article 2.5.2 of its ACI 357R-84 report
that the corrosion of reinforcements can be prevented if C3A
is no lower than 4% and that it will demonstrate resistance
against sulfate if it is no lower than 10%. Also, according to
Article 4.3.1 of Report 201.2R, in cases where cement with C A
content in the range of 5-8% is used, the formation of cracks
caused by corrosion is reported to be less than cement with a
C,A content of less than 5%.

Again, another study addressed research where cements
with C A content of 0.6%, 8.8%, and 14.1% were used in an
environment affected by seawater and revealed that the most
durable concrete was the one prepared with a cement with a
C,A content of 8.8%, rather than the sulfate-resistant cement.
A further study emphasized that fly ash offers resistance to
concrete against chlorine-based corrosion and that fly ash
was able to consume free ions that cause corrosion, thanks to
its capability of binding chlorine ions.

2- THE USE OF BLENDED CEMENT AND FLY ASH
IN MARINE STRUCTURES

Natural and artificial pozzolanic materials, such as trass,
fly ash, silica fume, and blast furnace slag, the use of
which has been brought to the agenda in terms of technical,
environmental, and economical advantages in line with
the advancements in concrete technology, are included in
concrete production either during cement production or by
being directly added to the concrete mixture. In addition
to calcium silicate hydrate-CSH-(main binder) structure,
which is formed in the cement as a result of its reaction with
water and resistance to chemical effects, calcium hydroxide
(CaOH,) form, which is not resistant to such effects and has
a weaker structure, is generated. With the use of pozzolanic
material either in blended cement or in concrete, the structure
of calcium hydroxide transforms into CSH structure and
additional binder is formed, thus, resistance against chemical
effects increases. Also, pore structure is improved with the
use of such materials, concrete voids are minimized, and
impermeability is improved (Figure 1).

Sekil 1.Ucucu kiil kullanilmayan ve kullanilan
betonda g6zenek yapisinin degisimi

Figure 1. Change in the pore structure when using
concrete with/without fly ash
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Concrete class

beton iiretimiyle bertaraf edilebilir. Ge¢irimsiz beton
ise diistik su/cimento orani (yiiksek beton sinif1) ya
da katkili ¢imento kullanimi ile elde edilebilir. Yapi-
lan bir ¢alismada, siilfata dayanikli ¢cimentolarla ire-
tilen betonlarin kapiler su gecirimliligi, diger puzzo-
lanhi ¢cimentolarla iiretilen betonlara gore daha yiik-
sek oldugu ortaya ¢ikmistir. Bu durum o6zellikle C25
sinifindaki diisiik beton siniflarinda daha belirgindir.

Stiilfat etkilerine kars1 C,A icerigi diigiik olan ¢imen-
tolar tavsiye edilmesine ragmen deniz suyu ve iceri-
sindeki klor iyonlarinin varlig1 durumunda bu yargi
¢ok da gecerli olmamaktadir. Cimentodaki C,A bile-
seninin, donati korozyonuna yol acan serbest haldeki
Kklor iyonlarini baglama potansiyeli vardir. Klor iyon-
larinin baglanmasi (kararli yapidaki bilesik olusumu
-Fridel Tuzu-) donat1 hasarina yol acan klor iyonla-
rinin titkenmis olmasi anlamina gelmektedir. Dola-
yisiyla C,A igerigi diisiik ¢cimento kullanimui ile klor
iyonlarinin bir kismi serbest kalacak ve bu da dona-
t1 ile ilgili sakincalar doguracaktir. Buna kargin C,A
bileseninin, klor iyonlar ile baglanmas: neticesinde
azalmasi ya da tamamen tiikenmesi, siilfat etkileri-
ne karsi da yiiksek diren¢ olusmasini saglayacaktir.
Sekil 2’deki calismada farkli ¢cimentolarla retilmis
farkli smiftaki betonlarda, C,A’s1 diisiik ¢imento ile
tretilmis betonun Kklor gecirgenligi gorillmektedir.

reinforcements, can be eliminated through production
of impermeable concrete. Impermeable concrete can be
obtained with the use of low water/cement ratio (high
concrete class) or blended cement. In a study that was
carried out, it was revealed that the capillary water
permeability of concretes produced with sulfate-resistant
cements was higher than that of concretes produced with
other pozzolanic cements. This case is more evident in
lower concrete classes particularly of C25 class.

Although cements with low C,A content are recommended
against the effects of sulfate, such judgment is not all
that valid since the presence of seawater and chlorine
ions has been detected. The C,A component in cement
has the potential of binding free chlorine ions, causing
reinforcement corrosion. The binding of chlorine ions
(formation of a compound with stable structure, Friedel’s
salt) means that chlorine ions leading to reinforcement
damage are consumed. Therefore, the use of a cement
with low C,A content will result in some of the chlorine
ions remaining free and will lead to problems with
the reinforcement. Despite this, the decrease of the C,A
component, due to it being bound with chlorine ions, or
its total consumption, will also ensure high resistance
against the effects of sulfate, too. In the study shown in
Figure 2, the chlorine permeability of concrete produced
with low CA cement is shown for concretes produced
with different cements.

Silfat dayanimli ¢imento ihtiva eden betonlardaki
hizli klor gecirgenligi, C25, C30 ve C35 sinifi ciiruflu
cimento ile iiretilen betonlardaki klor gecirgenligin-
den 6 kat daha yuksektir ve bu gecirgenlik C40 be-
ton sinifindan ise 3 kat daha ytiiksektir. Tiirkiye’deki
bircok insaat projesinde, stilfat dayanimli ¢cimentolar
deniz cevresinde insa edilecek yapilar i¢in planlanir
ve sartnamelere de girmistir. Ancak klor etkisi ge-
nellikle goz ardi edilir. Bu testlerin sonuclar acik¢a
gostermektedir ki siilfat dayanimli ¢cimentolar, klor
ihtiva eden cevrelerde portland cimentosuna yakin
performans gostermektedirler.

Sekil 3’de ucucu kil kullanilan ve kullanilmayan
betonlarda C.A igerigine de bagli olarak korozyonun
gelisimi ile ilgili bir arastirmanin sonuclar1 goril-
mektedir. Gorildiigu gibi ugucu kiil kullanilmayan
betonlarda korozyon baslangici ¢ok daha kisa siire-
de gerceklesmektedir. Bu yarginin puzolanik ézellik
goOstermesi dolayisiyla katkili ¢cimentolar icin de ge-
cerli oldugu sdylenebilir.
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The quick chlorine permeability in concretes
containing sulfate-resistant cement is six times higher
than the chlorine permeability of concretes produced
with class C25, C30, and C35 cement with slag, and
such permeability is three times higher than class C40
concrete. Sulfate-resistant cements are planned for
structures to be constructed near the sea and included
in the specifications of many construction projects in
Turkey. However, the effect of chlorine is generally
ignored. The results of these tests clearly show that
sulfate-resistant cements demonstrate a performance
close to Portland cement in environments that contain
chlorine.

Figure 3 shows the result of a study concerning the
development of corrosion in relation with the CA
content of concretes with/without fly ash. As it can
be seen, corrosion is initiated within a much shorter
time in concretes that do not employ fly ash. It can be
said that this judgment can be applicable for blended
cements since they demonstrate pozzolanic properties.

Sekil 3. Ugucu kiil kullanilmayan

ve kullanilan betonlarda korozyon
baslangi¢ siiresinin degisimi

Figure 3. Change of corrosion initiation

Sekil 2’de goriildiigii lizere, portland ¢imento kul- Zhe LB period in concretes with/without fly ash
lanilarak yapilan betonda, klor gecirgenligi C35 be- As shown in Figure 2, in concrete produced using '
ton sinifindan sonra diigsmiistiir. Portlant ¢imentolu Portland cement, the chlorine permeability decreases -
C40 smifi betondaki diisiik klor gecirgenligi, ciiruflu after concrete class C35. The low chlorine permeability
cimento ile {iretilmis betondan hald yaklasik 3 kat in class C40 concrete with Portland cement is still - i TG e
daha ytiiksektir. three times higher than that of concrete produced
3- SONUC: 3- CONCLUSION:

Yine Sekil 2’de goriildiigu gibi, kismen ucucu kil ve
normal portland ¢imento ile iretilmis yiiksek sinif-
lardaki betonlarin klor gecirgenligi, sadece portland
cimentolu betona goére yar1 yariya diismistiir. Bu
durum C25 beton sinifinda olusmamistir. C40 be-
ton sinifinda ugucu kiillii ve ciiruflu betonlar bir-
birine yakin gecirgenlik géstermislerdir.

using cement with slag. Also, as shown in Figure 2,
the chlorine permeability of concretes of higher classes
produced partially with fly ash and reqular Portland
cement is decreased by half, compared to concrete
produced only with Portland cement. This case has
not occurred in concrete class C25. In concrete class
C40, concretes with fly ash and slag have demonstrated
similar permeability.

Gerek Klor etkisi, gerek siilfat etkisi gerekse diger pek cok
cevresel etkiler degerlendirildiginde, bu tiir zararh etkile-
re karsi asil hedef; kiiciik dlgekte malzeme bilesimlerinde-
ki degerleri optime etmektense, daha genelde gecirimsiz
bir beton tiretmek olmalidir. Ciinkii durabilite yani servis
omrili boyunca cevresel etkilere karsi dayaniklilik geci-
rimliligin bir fonksiyonudur. Ge¢irimsiz bir beton igerisi-
ne su ile birlikte zararl diger iyonlarin girmesi de zor ol-

When evaluated in terms of either the chlorine effect, sulfate
effect, or many other environmental effects, the main goal
against such harmful effects is to produce impermeable
concrete in a more general sense, rather than optimize the
values in material compositions at a small scale. This is
because, durability, in other words, the ability to withstand
environmental factors throughout service life, is a function
of permeability. The penetration of other harmful ions
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maktadir. Bu tiir betonlar ise daha 6nce ifade edildigi gibi
katkili ¢cimento, ugucu kiil ve ciiruf ya da diger puzolanik
malzemelerin kullanimu ile gerceklestirilebilmektedir.

TS 10157 no’lu standart kapsaminda {iretilen siilfata da-
yanikli ¢cimentolar, stilfat saldirisinin oldugu kosullarda
vapl elemanina yiiksek diren¢ katarlar. Betonda siilfat
saldirist toprak veya yer alti suyu kaynakl olabilir. Yu-
karidaki boliimlerde aciklandigi iizere deniz suyu gibi
karma etkilerin bir arada bulundugu ortamlarda stilfata
dayanikli ¢cimento kullanimi uygun olmamakla birlikte,
toprak ya da yer alt1 suyundan gelen yalin stilfat etkileri-
ne kars1 siilfata dayanikli ¢cimento iistiin performans gos-
terir. Diger tiim dayaniklilik problemlerinde oldugu gibi
betonun siilfata dayaniklilig1 da bityiik oranda gecirim-
siz olmasina baghdir. Betonun gecirimliligini etkileyen
malzeme 6zellikleri, karigim oranlari, catlak durumu, taze
betonun sikistirilmasy, kiiril vb. tiim parametreler, stilfata
dayaniklilig da dolayli olarak etkilemektedir.

Betonlarda klor gecirgenligini engellemek ac¢isindan,
sadece siilfata dayanikli ¢imento kullanmak yeterli
olmamakta, bunun yaninda diisiik su/¢cimento oranli
betonlar dizayn edilmeli ve imkanlar dogrultusunda
puzzolanli ¢cimentolarin veya betonlarinda kullanil-
mas! yararli olacaktir. Puzzolanl ¢imentolarin siilfa-
ta dayanikliliklar1 da ayrica yararli olacaktir. Alkali
agrega reaksiyonu acisindanda bu puzzolan ve katki-
larin yararli oldugu gorilmiistiir.

Sonug olarak, Betonda Puzzolan (Ugucu kiil, Cliruf
ve benzeri) kullaniminin zararli ortamlarin betona
etkisi agisindan yararli ve gerekli olacagl sonug ve
kanaati ortaya ¢ikmaktadir.
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through water in an impermeable manner also presents
difficulties. Such kinds of concretes can be made with the
use of blended cement, fly ash, and slag or other pozzolanic
materials as indicated before.

Sulfate-resistant cements produced in compliance with the
TS 10157 standard provide high resistance to structural
components under conditions where sulfate attack is present.
Sulfate attack in concrete can be soil or underground
water-based. As explained above, the use of sulfate-resistant
cement in environments such as seawater, where combined
effects are present, is unsuitable. However, sulfate-resistant
cement demonstrates superior performance against simple
sulfate effects produced by soil and underground water.
As with all durability issues, the resistance of concrete
against sulfate depends highly on its impermeability. All
parameters affecting the permeability of concrete, such as
material properties, mixture ratios, cracking conditions,
compression, the curing of fresh concrete, etc. also influence
sulfate resistance indirectly.

The exclusive use of sulfate-resistant cement to prevent
chlorine permeability in concretes is insufficient. Concretes
with low water/cement ratio should also be designed.
Depending on the case, the use of cements or concretes with
pozzolan will prove beneficial. The sulfate resistance of
cements with cements with pozzolan will also be helpful. It
has been seen that the pozzolan and admixtures mentioned
above are beneficial in terms of alkali aggregate reaction.

In conclusion, it has been established and is interpreted that
the use of pozzolan (fly ash, slag, etc.) in concrete would be
beneficial and should be required in terms of the impact of
harmful environments on concrete.
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Bu sayimizda sizlere Balkan Yarimadasinin kuzey-
batisinda yer alan, kuzeyinde Macaristan, giineyinde
Bosna-Hersek ve Karadag, batisinda Adriyatik Denizi,
kuzeybatisinda Slovenya, kuzeydogusunda ise Sirbistan
Cumbhuriyeti bulunan Hirvatistan1 tanitacagiz.
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In this issue we will introduce you a country located
to the northwest of the Balkan Peninsula, to the south
of Hungary, to the north of Bosnia-Herzegovina and
Montenegro, to the east of the Adriatic Sea, to the
southeast of Slovenia, and to the northwest of the
Republic of Serbia: Croatia.

Avrupa’da Orta Avrupa, Balkanlar ve Akdeniz’in kesis-
me noktasinda bulunan niter demokratik bir parla-
menter cumhuriyet olan Hirvatistan'n bagkenti ayni
zamanda en biiyiik kenti olan Zagreb’dir. Bagkentin di-
sinda 20 idari bolgeye bolinmiistiir. Hirvatistan kitasal
alani ve binden fazla adasiyla 56.594 km?lik bir yiiz6l-
climiine sahiptir. Ulkenin niifusunun bilyiik cogunlugu
Hirvat'tir ve en bilyiik din Katolikliktir.

Hirvatlar ilk olarak 7. yiizyilin baslarinda bugiin Hir-
vatistan olarak bilinen bolgeye gelmigler ve 9. yiizyi-
la dogru iki diikliikten olugan bir devlet kurmuslardir.
Tomislav'in 925 yilinda ilk kral olmastyla birlikte Hir-
vatistan bir kralliga déntigmiistiir. Hirvatistan Kralligi 2
ylizyila yakin bir siire boyunca bdlgede egemen olmay1
stirdiirmiig, Kral IV. Petar reSimir ve Dmitar Zvonimir
dénemlerinde altin ¢agini yagsamistir. 1102 yilinda Ma-
caristan Krallig1 ile birlik olmus, 1527’deki Osmanl
fethinden sonra Hirvatistan Parlementosu Habsburg
Hanedani'ndan I. Ferdinand Hirvatistan tahtina ¢ikar-
mugtir. 1918 yilinda I. Diinya Savasi’ndan sonra Avus-
turya-Macaristan Imparatorlugu'ndan bagimsizhgim
ilan eden Sloven, Hirvat ve Sirp Devleti'nin icinde yer
alarak Yugoslavya Kralligi'nin kuruculari arasinda yer
almistir. Haziran 1991°de bagimsizligim ilan eden 8
Ekim 1991’de bagimsiz olan Hirvatistan, bagimsizligin
iizerine 4 y1l boyunca siiren bir savas gecirmistir.

Croatia is a unitary democratic parliamentarian republic
located in Europe, at the intersection point of Central
Europe, the Balkans, and the Mediterranean. Its capital is
Zagreb, which is also the largest city in the country. Apart
from the capital, the country is divided into 20 counties.
With its continental area and over a thousand islands,
Croatia covers 56,594 km® The great majority of the
country’s population is Croat, with Roman Catholicism
being the main religion.

The Croats first arrived in the area known today as
Croatia in the early 7th century and by the 9th century
had established a state composed of two duchies. When
Tomislav was crowned as the first king in 925, Croatia
became a kingdom. The Kingdom of Croatia maintained
its sovereignty in the region for nearly two centuries. Kings
Peter KreSimir IV and Dmitar Zvonimir presided over
golden eras during their reigns. In 1102, Croatia entered
into a union with the Kingdom of Hungary. Following
the Ottoman conquest of 1527, the Croatian Parliament
gave the throne to Ferdinand I of the House of Habsburg.
In 1918, after World War I, Croatia was included in the
State of Slovenes, Croats, and Serbs who declared their
independence from the Austro-Hungarian Empire. It then
became one of the founders of the Kingdom of Yugoslavia.
Croatia declared its independence in June 1991, earning
its new status on October 8, 1991, but following this, saw
four years of war.
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Hirvatistan Birlesmis Milletler, Avrupa Konse-
yi, NATO, Diinya Ticaret Orgiitii ve CEFTA iiyesi
olup Akdeniz Birligi’nin kurucu iiyelerindendir. 1
Temmuz 2013 tarihinden itibaren ise Avrupa Bir-
ligi iiyesi olmustur.

Fiziki, Cografi ve Genel Ozellikleri

Ulke topraklary; Dalmagya, Birinci Diinya Harbi éncesin-
de Avusturya topragl olan Istrianin biiylik bélimini
ve eskiden Macaristan’a ait olan Slovenya topraklarini
icine alir. Doguda Tuna, Drova ve Sava irmaklar ara-
sinda kalan verimli ovalardan baslayip, batida Adriya
Denizi boyunca Karadag’a kadar bir hilal seklinde uza-
nir. Dinar Alpleri glineybati topraklarini engebelendirir.
Dalmagya kiyilar aciklarinda kiyiya paralel bir¢ok ada
vardir. Ulke topraklarinin % 37’si ormanlarla kapli olan,
kiy1 bélgesinde yaygin olarak maki bitki ortiisii goriilen
Hirvatistan'da Istria Yarimadasi ile Dalmagya kiyilarin-
da Akdeniz iklimi hiikiim siirer. Buralarda yazlar sicak
ve kurak, kiglar 1lik ve yagish gecer. I¢c kesimler ve dag-
lik bolgelerde iklim daha serttir.

Medjimurjo ve Slovenya’'da petrol, Dalmagya’da ise ko-
miir ve boksit yataklarl Hirvatistan'in baslica tabi kay-
naklarndir.

Hirvatistan ekonomisi tarim ve sanayiye dayalidir.
Ekonomisi Ikinci Diinya Savast éncesine kadar tarim
ve s181r besiciligine dayanirken, savas sonrasl, sanayi
hizla geligmigtir. Ulkenin cegitli yerlerinde cikarilan
petrol isletilmektedir. Bagkent Zagreb 6nemli sanayi
merkezidir. Varazdin ve Karlovak’'ta dokuma, Petrinija
ve Koprivnica’'da besin, Sisak’ta demir-celik, Kutina’'da
kimya sanayileri gelismistir. Genis ovalardan meydana
gelen Slovenya bityiik tarim sanayi kombinalarini kap-
sayan zengin bir tarim bélgesidir. Gemi tasimaciligl ve
turizm énemli gelir kaynaklarindandur.

Tiirkiye- Hirvatistan iliskileri

Turkiye, bolgede baris ve istikrarin korunmasi baki-
mindan oynayabilecegi 6nemli roliin bilincinde olarak,
Hirvatistan'in bagimsizligini ilk taniyan iilkeler arasin-
da yer almig; bu iilke ile her alanda yakin iliskiler kur-
mustur.

Tirkiye'ye karst Hirvatistan Cumhurbaskani Franjo
Tudjman doéneminde duyulan yakinligin, 2000li yil-
larn ilk yarisinda bu tilkenin Avrupa-Atlantik kurum-
lariyla biitiinlesme c¢abalarn kapsaminda azalmasina
mukabil, Hirvatistan Cumhurbagkani Mesi¢'in 2005
yilinda Tiirkiye'yi ziyaretiyle baslayarak, iilkemize yo-
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Croatia is a member of the United Nations, Council
of Europe, NATO, World Trade Organization, and
CEFTA. It is also one of the founding members of
the Union for the Mediterranean. As of July 2013,
it has been a European Union member state.

Physical, Geographical, and General Characteristics
The country’s territories include Dalmatia, a large part
of Istria, which belonged to Austria before World War
I, as well as Slovenian territories that once belonged to
Hungary. To the east, its territories start from the fertile
plains between the rivers Danube, Drava, and Sava and
to the west extend in a crescent shape along the Adriatic
coast to Montenegro. The Dinaric Alps give a rugged
look to the southwestern territories. There are several
islands offshore from Dalmatia running parallel to the
coastline. Thirty-seven percent of Croatia’s territories is
covered with forests, and maquis shrubland is common
at its coastal area. The coasts of the Istria Peninsula and
Dalmatia enjoy a Mediterranean climate. These areas are
dry and hot in summers, and warm and rainy in winters.
The climate is harsher inland and in mountainous areas.

Croatia’s main natural resources are the oil found in
Medimurje and Slovenia, and the coal and bauxite
deposits of Dalmatia.

The Croatian economy is based on agriculture and
industry. Pre-World War II, Croatia’s economy was based
solely on agriculture and cattle fattening. Following
the war, industry rapidly developed in the country. The
oil drilled in various parts of the country is processed.
The capital, Zagreb, is an important industrial center.
Among developed industries are the weaving industry in
Varazdin and Karlovak, food industry in Petrinja and
Koprivnica, iron and steel industry in Sisak, and the
chemical industry in Kutina. Consisting of wide plains,
Slovenia is a country rich in agriculture with large agro-
industrial complexes. Maritime transportation and
tourism are among its important sources of income.

Turko-Croatian Relations

Aware of its ability to preserve peace and stability in
the region, Turkey was one of the first countries that
recognized Croatia’s independence and established close
relations with Croatia in every field.

The warm attitude towards Turkey during the Presidency
of Franjo Tudman decreased when Croatia entered into
efforts to integrate with Euro-Atlantic institutions in
the first half of the 2000s. However, following a visit by
Stjepan Mesi¢, the 2" President of Croatia, to Turkey in

w

43



UlkeCountry

44

nelik ilginin tekrar artmaya basladig1 goriilmistiir.
Hirvatistan'n NATO’ya katimini gii¢lii bicimde des-
teklemis olan Tiirkiye, Hirvatistant AB i¢inde miistak-
bel ortagi olarak gdrmektedir.

2009 y1li basinda Disisleri Bakanliklar: arasinda imzala-
nan Strateji Belgesi’yle daha da ivme kazanan kargilikli
sagladigi goriilmektedir. 2010 Ocak ayinda ihdas edilen
Tiirkiye-Hirvatistan-Bosna Hersek Uclii Istisare Me-
kanizmasi ve Haziran 2009-Haziran 2010 déneminde
bir yil siireyle Dénem Basgkanligini iistlendigimiz “Gii-
neydogu Avrupa Ighirligi Siireci (GDAU)” cercevesinde
boélgesel konularda da iki iilke arasinda yakin isbirligi
bulunmaktadir.

Son yillarda ikili siyasi iligkilerde yakalanan hareketlili-
ge karsin, iki iilke arasindaki ticari ve ekonomik iligkile-
rin sahip olunan potansiyeli yansitmaktan uzak oldugu
goriilmektedir.

Turizm, bankacilik, enerji, ingaat ve tekstil sektérlerinde
firmalarimizin Hirvatistan’a yénelik ilgilerinin arttig1
goriilmektedir. Biiylimenin ve istihdamin saglanmasi
icin yabanci yatirimlara ihtiya¢ duyan yeni Hirvat Hii-
kiimeti de her firsatta Tiirk yatinmcilan {ilkeye davet
etmektedir.

2008 yilinda yaganan kiiresel ekonomik kriz sonrasi ge-
rileyen ikili ticaret hacmimiz sonraki yillarda krizin de-
vam eden etkilerine ragmen toparlanarak 2011 yilinda

2005, interest in Turkey began to increase again. Turkey,
which strongly supported Croatia’s membership to
NATO, sees Croatia as its future partner in the EU.

A Strategy Document was signed between the State
Departments of both countries at the beginning of 2009,
further accelerating the mutual high-profile visits. And it
has been observed that these visits significantly contribute
to the development of bilateral relations. Considering
the Turkey—Croatia—Bosnia-Herzegovina Trilateral
Consultation Mechanism created in January 2010, and
the Southeast European Cooperation Process, of which
Turkey was the Term President for one year from June
2009-June 2010, it is seen that there is a close relation
between these two countries when it comes to regional
issues.

Despite the recent dynamism achieved in bilateral
political relations, the commercial and economic relations
between these two countries far from reflects the existing
potential.

It is seen that Turkish companies engaged in the tourism,
banking, energy, construction, and textile sectors have
an increased interest in Croatia. Also, the new Croatian
Government, which requires foreign investments in order
to ensure growth and employment, repeatedly invites
Turkish investors to the country.

Our bilateral trade volume that declined after the global
economic crisis of 2008 recovered in the following years,

553 milyon ABD Dolarina ¢ikmistir. 2012 yilinda 411
milyon ABD Dolar olarak ger¢eklesen iki tilke arasinda-
ki ticaret hacmi, 2013 yilinda 395 milyon ABD Dolarina
gerilemisgtir.

Ote yandan, iki iilkenin 16 ve 17. Yiizyillara dayanan or-
tak tarihi ve kiltiirel mirasinin giin 15131na ¢ikarilmasi
ve korunmasina yonelik ¢alismalar da devam etmekte-
dir.

increasing to $553 million in 2011 despite the on-going
effects of the crisis. The trade volume between the two
countries, which was $411 million in 2012, declined to
$395 million in 2013.

On the other side of things, work has been going on to
bring to light and preserve the mutual history and
cultural heritage shared by Turkey and Croatia, which
dates back to the 16" and 17" Centuries.

Tiirkiye’nin Hirvatistan’a yaptig1 ihracat tiriinleri:
1-Demir-Celik

2-Makine ve cihazlar

3-Kara Tagitlar1

4-Tekstil Uriinleri

Tiirkiye'nin Hirvatistan’dan ithal ettigi iiriinler:
1-Giibre

2-Metal Cevherleri

3-Hurda Metal

4-Teknik Cihazlar

5-Plastik

2015 yilinin ilk 6 ayinda ihracatimiz 131 Milyon Dolar,
ithalatimiz 75 Milyon Dolar olarak gergeklesmistir.

Hirvatistan’'da faaliyet gosteren yaklasik 60 Tiirk sirke-
tinin bu tilkeye yaptig1 toplam yatirim miktar1 yaklasik
430 Milyon Dolar’dir. 2014 yilinda tilkemizi 45 bin Hir-
vat turist ziyaret etmistir.

Hirvatistan’a Seyahat Edeceklerin Dikkat Etmesi
Gerekenler

1- Umuma mahsus pasaporta sahip Tiirk vatandaslari, 1
Nisan 2013 tarihi itibariyle turistik amacl seyahatlerin-
de vizeye tabidirler. Gegerli, ¢cok girisli Schengen vizesi
bulunan veya Schengene tabi tilkelerde gecerli oturu-
mu bulunan vatandaslarimiz ile resmi pasaport hami-
li vatandaslarimiz vizeye tabi degildir. Vize siiresinin,
saglik, evlenme ve diger hakl goriilebilecek sebepler di-
sinda, uzatilmasi mimkiin degildir. Calisma ve 6grenim
mesgruhatli vizeler ise, Hirvatistan'in Tiirkiye'deki Bas-

Turkey’s exports to Croatia:
1-Iron and steel
2-Machinary and devices
3-Land vehicles

4-Textile products

Turkey’s imports from Croatia:
1-Fertilizer

2-Metal ores

3-Scrap metal

4-Technical devices

5-Plastics

Our exportation figure was $131 million in the first
six months of 2015, while the importation figure was
$75 million.

There are nearly 60 Turkish companies operating
in Croatia, whose cumulative investments in the
country amount to about $430 million. 45,000 Croat
tourists visited Turkey in 2014.

Issues to pay attention to when visiting
Croatia:

1- Turkish citizens with ordinary passports have
required visas for touristic visits since April 1, 2013.
Turkish citizens with valid, multi-entry Schengen
visas, or those with valid residence permits in the
countries in the Schengen zone, as well as Turkish
citizens with official passports, are not subject
to visa procedures. It is not possible to extend the
visa period except for health, marriage, and other

Hirvatistan

YILLAR [HRACAT ITHALAT DENGE HACIM

YEARS EXPORT IMPORT BALANCE VOLUME

2012 200 210 -10 410

2013 201 193 8 394

2014 287 137 150 424

2013/2014

ZA) Degisim 43 29 1.775 7.6 Kaynak: TUIK (Milyon Dolar)

% Change Source: Turkish Statistical Institute (TUIK) (Million Dollars)
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konsoloslugu veya Konsoloslukluk Subesi'nden
istizana tabi olarak verilmektedir.

2- Gegerli, c¢ok girisli Schengen vizesi veya
Schengene tabi iilkelerde gecerli oturumu bulun-
mayan vatandaslarimizin seyahatleri dncesinde
bulunduklar1 yerdeki Hirvatistan Baskonsoloslu-
gu veya Konsolosluk Subesi’'nden vize basvuru-
sunda bulunmalar: gerekmektedir.

3- Hirvatistan’a gelig tarihinde pasaport gecer-
lilik siirelerinin 90 giinden fazla olmasi gerek-
mekte, Hirvatistan sinir polisi, gelen Kkisilerden

davetiye, gelig-doniis bileti, 6denmis otel rezer-
vasyonu ve kalinacak her giin i¢in 100 Euro’nun

Jjustifiable reasons. Work and education annotated visas
are subject to permission and are issued by the Croatian
Consulate General in Turkey or the Consulate Branch.

2- Turkish citizens who do not have valid, multi-
entry Schengen visas, or those who do not have
valid residence permits in a Schengen zone country
are required to apply for a visa at the Croatian
Consulate General or the Consulate Branches prior
to their visits.

3- Passport validity is required to be over 90 days
on the arrival date in Croatia. The Croatian border
police may request an invitation, round-trip ticket,
paid hotel booking and evidence of €100 for each day

ibraz edilmesini talep edebilmekte, iilkeye gelis
amagclarini sorgulayabilmekte ve kendilerinden
tatmin edici bilgi ve belge alamadig1 kisilerin
Hirvatistan’a girislerine izin vermeyebilmekte-
dir. Hirvatistan’a ucakla gelen vatandaslarimiz,
bu durumda geldikleri uc¢akla geri gonderilebil-
mektedirler.

4- Turist olarak gelen vatandaslarimizin, otel rezer-
vasyonlarini 6énceden yaptirmalarli ve buna iliskin
teyid yazilarini, gerektiginde sinirdan giriste goster-
mek lizere yaninda bulundurmalidirlar. Ziyaret veya
is gorismesi amaciyla gelen vatandaglarimizin da,
bir davet yazisini yanlarinda bulundurmalari, mag-
dur olmalarini énleyebilecektir.

of stay in the country, or may question the purpose
of visit. In the event that the police cannot obtain
satisfactory information and documents they may
deny entry to Croatia. In such cases, Turkish citizens
visiting Croatia by plane can be sent back on the
same plane to their country.

4- Turkish citizens visiting the country as tourists
should book their hotel stay in advance and have
the related confirmation letter with them in case
they may be required to show it at the border entry.
Turkish citizens arriving at the country as visitors,
or for the purposes of job interviews, should have an
invitation letter with them. This may prevent unjust
treatment.
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5- Hirvatistan’a gelen ve otel, motel, pansiyon vs. haricinde
konaklayan her yabanci, kalacag1 adresi Hirvatistan’a gelisin-
den itibaren 24 saat icinde en yakin polis merkezine bildir-
mekle yikiimludiir. Aym sekilde, adres degisiklikleri de 24
saat i¢inde en yakin polis merkezine bildirilmelidir.

6- Yabancilar, Hirvatistan'da bulunduklan stire icerisinde pa-
saportlarimi talep eden polis gorevlilerine ibraz etmekle yii-
kiimludirler.

Diplomatik Bilgiler

Hirvatistan Ankara Biiyiikelciligi

Adres: Aziziye Mahallesi Kirkpinar Sokak No:18/5 Cankaya-
Ankara

Telefon: (0312) 446 08 31

E-mail: ankara@mvep.hr

Hirvatistan Biiyiikelciligi Ankara Konsolosluk B6liimii
Adres: Aziziye Mahallesi Karyagd: Sokak No: 13/1-2
Cankaya —Ankara

Hirvatistan Cunhuriyeti istanbul Konsoloslugu
Adres: Asmal1 Mescit Mahallesi Oteller Sokak No:1
Tepebasi-Beyoglu/Istanbul

Telefon: (0212) 293 54 67

E-mail: gkrh.istanbul@mvpe.hr

Hirvatistan izmir Fahri Konsoloslugu
Adres: Sair Egref Bulvar1 No:6/7 Cankaya- fzmir
Telefon: (0232) 446 28 70

E-mail: candan_corbacioglu@amvay.com

Tiirkiye Cumhuriyeti Hirvatistan Biiyiikelciligi
Adres: Masarykova 3/2 10000 ZAGREB CROATIA

Telefon: 00 385 1 486 46 60

E-mail: embassy.zagreb@mfagov.tr; turkishemb@zgt-com hr
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5- All foreign people visiting Croatia and thinking of staying
somewhere other than a hotel, motel, hostel, etc. are obliged to
inform the nearest police headquarters of the address where
they are staying within 24 hours following their arrival in
Croatia. Likewise, changes of address must be also informed to
the nearest police headquarters within 24 hours.

6- During their stay in Croatia, foreigners are obliged to
show their passports to any police officers requesting so.

Diplomatic Information

Croatian Embassy in Ankara

Address: Aziziye Mahallesi Kirkpinar Sokak No:18/5
Cankaya-Ankara

Tel.: (0312) 446 08 31

E-mail: ankara@mvep.hr

Croatian Embassy Ankara Consulate Section
Address: Aziziye Mahallesi Karyagdi Sokak No: 13/1-2
Cankaya -Ankara

Consulate of the Republic of Croatia in Istanbul
Address: Asmali Mescit Mahallesi Oteller Sokak No:1
Tepebasi-Beyoglu/Istanbul

Tel.: (0212) 293 54 67

E-mail: gkrh.istanbul@mvpe.hr

Croatian Honorary Consulate in Izmir
Addpress: Sair Esref Bulvari No:6/7 Cankaya- Izmir
Tel.: (0232) 446 28 70

E-mail: candan_corbacioglu@amvay.com

Turkish Embassy in Croatia

Address: Masarykova 3/2 10000 ZAGREB CROATIA
Tel.: 00 385 1 486 46 60

E-mail: embassy.zagreb@mfagov.tr; turkishemb@zg.t-comhr
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Muzik, puro ve rom...

Kuba'nin kalbi Havana’da atiyor!..

50

Music, cigars, and rum...
The heart of Cuba beats in

Filmlerde, belgesellerde gordiigiiniiz ve abar-
t1 diye diisiindiigiiniiz her sey emin olun
Havana’da fazlasiyla gercek...

1950’lerde Karayipler’de bir sehir Havana. Orijinal
ad1 “La Habana” olan Havana, niifus yogunlugu
sebebiyle hem Kiiba’'nin, hem de Karayipler’in en
biiyiik sehridir ve ayni zamanda Latin Amerika'nin
o6nde gelen kentlerindendir. Kiiba’'nin bagkenti
olan Havana'nin, uzun yillar Ispanyollar'in etki-
sinde kalmis olmasindan dolay: bazi sokaklarinda
Ispanyol etkisi gériiliir.

Tropikal iklime sahip olan Havana’da, ilkbahar ay-
larinda hizi 200km’ye ulasan kasirgalar goriilir.
Turizm kenti olan Havana’'da yer alti kaynaklari
mevcut olup, gecim kaynaklari puro, seker kamisi
ve misirdir.

Sanayi bakimindan gelisen sehir, Kiba'nin en
onemli endiistri bolgesidir. Metal uriinler, maki-
ne ve kimyasal lirinler 6énem tasirken bunlarin
disinda, tiitiin ve tekstil Giriinleri de iretilir. Rom
ve Havana Club gibi iceceklerde ekonomilerinde-
ki 6nemli 6gelerdendir. Kiiba’'da fiiretilen Purolar
“Havana” diye adlandirilir.

Havana; sahilleri, miizigi, casinolari, arabalari, gii-
zel kadinlari, yakisikli erkekleri, gece kuliipleri,
yazarlarl ve bohem yasam tarziyla g6z kamastiran
bir sehirdir. Giindiiz teknelerde ve son model ara-
balarda, gece ise casinolar ve gece kuliiplerinde
goriillmemis bir zenginlik sergilenir. Evet burasi,
Havana. 1950’lerin deyimiyle “ Karayiplerin Kra-
licesi”. Taki 1958’deki Kiiba Devrimine kadar...
1958’deki Kiiba devriminden sonraki yillarda
esitlik, cesaret ve devrimin simgesi olan Kiiba,
1990’larin ortalarinda tekrardan diinya ile iligki
kurmaya baslar.

Havana, iilkenin 6énemli ulasim merkezidir. Hem
dogal bir limana, hem de uluslararasi havaalanina
sahip olmasinin yani sira, Havana koyu Diinya’'nin
en giivenli limanlarindan biridir.

Havana, acik hava miizesi olarak ta tanimlanir. Se-
hirdeki sayisiz miize, barok ve neo klasik mimariyi
temsil eden yapilar, diinyaca iinlii Kitba miizikleri,
lezzetli Kiiba yemekleri sunan restoranlar, killtiir
ve sanati Havana'y: Diinya’da benzersiz giizellikte
bir yer haline getirmektedir.

Think the movies and documentaries were
exaggerating? Believe us, in real life Havana
is even better than you could ever have
imagined...

Picture the Caribbean city of Havana in the 1950s.
Havana, or La Habana, is the largest city in Cuba
and the Caribbean thanks to its population density.
It is also one of the most important cities in Latin
America. Havana, the capital of Cuba, was under
Spanish rule for many years, hence why you can still
see Spanish influences on its streets.

Enjoying a tropical climate, Havana, also witnesses
hurricanes that can reach a speed of 200km in the
spring months. Now a tourist destination, Havana
has underground resources and its key exports are
cigars, sugar cane, and corn.

This industrially-developed city is the most important
industrial zone in Cuba. Metal products, machinery,
and chemical products are important. In addition to
these, tobacco products and textiles are also produced.
Drinks such as rum, in particular the brand Havana
Club, hold an important place in Cuba’s economy.
Cigars produced in Cuba are labeled “Habana”.

With its coastline, music, casinos, cars, beautiful
women, handsome men, night clubs, writers, and
bohemian lifestyle, Havana is a dazzling city. An
extraordinary richness is displayed on the boats and
top model cars of the day, and the same with casinos
and night clubs after sunset. Yes, this is Havana.
“The Queen of the Caribbean”, is an expression of
the 1950s. That was until the Cuban Revolution of
1959... Cuba, which became a symbol of equality,
courage, and revolution in the years after the 1959
Cuban Revolution, began to be reopened to the world
in the middle of the 1990s.

Havana is the most important access center of the
country. It has a natural port and an international
airport. Besides this, Havana Bay is one of the safest
ports in the world.

Havana is also defined as an open-air museum. With
its numerous city museums, baroque and neoclassical
buildings, world-famous Cuban music, restaurants
offering delicious Cuban food, as well as its culture
and art, Havana is one of those places in the world
that possesses a unique beauty.
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TARIHCE
1515 Yilinda Conguistador, (Ispanyolca, fetihgi de-

mektir.) DiegoValezguez de Cuellar tarafindan bu-
ginkil ismi Batabano olan sehrin yakinlarinda kuru-
lur. 1519 yilinda ise bugtinkii bulundugu yere tasinir.

Havana, 16. yiizyilda Ispanyollar tarafindan kurul-
mustur. Stratejik bir noktada yer alan sehir, hazine
tastyan Ispanyol gemileri icin bir durak noktasi go-
revi gérmiistiir. Dahasi, Ispanyollarin bagka iilkeleri
isgal etmesi icin de bir si¢crama noktas: olarak kul-
lanilmistir. 1592 yilinda kente Havana ismini koyan
Ispanya Krali Philip II, ayni1 zamanda sehri korumak
icin surlar insa ettirmistir. Inga edilen surlar, giinii-
miizdeki cagdas yapilara kadar genis bir yelpazede
mimari ¢esitlilige sahiptir.

Kentte; neoklasik, somiirge déonemi barok, modern,
dekoratif ve eklektik mimarinin érneklerini gérmek
mimkiindir. Havana'nin mimarisinin sekillenme-
sinde, Walter Gropius, Richard Neutra ve Oscar Nie-
meyer gibi isimlerin énemli bir etkisi olmustur.

HISTORY

Havana was originally founded by Diego Veldzquez
de Cuéllar, a Spanish conquistador (Spanish for
conqueror), in 1515 near a city known today as
Bataband. In 1579, it was moved to its current location.

During the 16th century the Spanish properly
established the city. Located in a strategic point, it
acted as a stop-off point for Spanish ships carrying
treasure. Furthermore, it was used as a stepping
point from which the Spanish could colonize other
countries. In 1592, King Philip II of Spain granted
Havana the title of city and also had walls built
to protect it. These walls have a wide range of
architectural diversity, and parts now feature
modern-day contemporary structures.

Inthe city, it is possible to see examples of neoclassical,
colonial period baroque, modern, decorative, and
eclectic architecture. Names like Walter Gropius,
Richard Neutra, and Oscar Niemeyer had a great
influence in shaping Havana's architecture.

Geliserek 6nemli bir ticari ve askeri liman hali-
ne gelmesiyle, degerli hazinelerle yiikli gemiler
korsanlar tarafindan saldiriya ugramistir. Havana
1538‘de yakilmis, 1533 ve 1535'te yagmalanmis-
tir. 1607°’de Kiiba’'nin baskenti olan Havana'yi,
1762’de Biiyuk Britanya alir. Ancak daha sonra
Florida karsiliginda degis tokus eder. Sehrin tek-
rar Ispanyollar'in eline gecmesiyle Amerika’'nin
en giicli Korunan sehri olarak yapilandirilir.

Devrim’den 6nce Havana, Karayip bdélgesinin en
popiiler turizm destinasyonudur. Nedeni ise o
zamanlar Amerika’da kisitlanan pek cok seyin
serbest olmasidir. Aslinda Havana/Kiiba, bir nevi
Amerikalilarin kendi iilkelerinde yapamadig: her
seyi yaptig1 bir eglence merkezi durumundadir.
Fidel Castro ve arkadaslarinin gerceklestirdigi
sosyalist devrimin ardindan baslayan ABD ambar-
gosu nedeniyle, Havana’ya giden Amerikali sayisi
da hizla diigmiistiir. Uzun yillar siiren ambargolar
Havana'nin (aslinda Kitba'nin) gelisimini engelle-
se de, bu iilkeye ve kente olan merak hi¢ azalma-

Once Havana had become developed and had reached
the status of being an important commercial and
military port, ships full of valuable treasure were
attacked by pirates. Havana was burned in 1538,
and looted in 1533 and 1535. Already the capital of
Cuba by 1607, it was captured by the British in 17062.
However, it was later exchanged for Florida. After
returning to the hands of the Spanish, the city was
structured so as to be the most well-protected place
in the Americas.

Before the Revolution, Havana was the most popular
tourist destination in the Caribbean. This was
because many things that were prohibited in America
were legal in Havana in those days. In fact, Havana/
Cuba was a hub of fun where Americans were doing
everything and anything that they couldn’t in their
own country. But, due to the US embargo that took
hold after the socialist revolution of Fidel Castro and
his supporters, the number of Americans traveling
to Havana rapidly decreased. Although long-term
embargoes obstructed Havana’s (in fact Cuba’s)
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mistir. Ozellikle son yillarda Kitba'ya giden ziya-
ret¢i sayisinda hizli bir artis yasanmaktadir.

ABD’deki yasagin kalkmasiyla varliklarini siirdii-
ren kuliip ve kumarhaneler 1959°da Kiiba devri-
mi ile kapatilmistir. Kiiba’'li devrimciler 3 Ocak
1959’da Kiiba'yi ele gecirmiglerdir.

“Boyanmamis duvarlar sehridir Havana”
Havana’'nin sokaklarinda yuriidiik¢e, gezdikce ve gor-
diikce sehrin sizi icine cektigini gérmeniz miimkiin.
Hayatiniz boyunca ne kadar fotograf cektirmisseniz,
daha fazlasini Havana’'da cektirmelisiniz. Objektife
bir de Havana’'da Giilimseyin! Havana'ya yolunuz
diismiigse eger, puro ve Rom’suz dénmeyin!

BURALARI GORMEDEN GELMEYIN!
Havana 3 ana bolgeye ayrilir.

.Habana Vieja (Eski Havana)

.Centro Habana (Havana Merkezi)
.Vedado (Daha modern ve yeni bdlge

Plaza de Revolucion

Havana denince akla ilk gelen Devrim meydani.
Etrafinda biiyiik binalar Che, Camilo ve Jose Marti
anitinin heybetinin bir araya geldigindeki muh-
tesemligi bozamiyor. Ayni bélgede bulunan halk
kahramani Jose Marti’nin hayatina dair bulunan
miizeyi hafta aras1 09:00-17:00 saatleri arasinda
ziyaret edebilirsiniz.

Museo de la Revolucion

Gezip, gordiiginiizde favori miizeniz olabilecek
“Devrim Miizesi” Fidel ve dostlarinin gergek-
lestirdigi devrimi anlatiyor. Ayni zamanda Kiiba
Devrimi'ni, Fidel’i ve Che’yi oldukca giizel anlatan
kitaplar bulabilirsiniz.

Plaza de Catedral

Havana’'yr gezmek icin ideal bir baslangic
olan“Katedral Meydani'nda”’olduk¢a turiste, mi-
nik kafelere, sizi at arabasiyla gezdirmek isteyen-
lerle, yerel kiyafet ve purolarla fotograf cektirmek
isteyen insanlarla karsilasabilirsiniz.

Plaze de Armas

Kafeler, muzisyenler ve Kitapcilarla dolu olan, hangi
kafesine oturursaniz oturun, lezzetli yiyecekler yi-
yebileceginiz, eski bir tapinak olan El Temple'nin de
yer aldigi, Havana‘nin en giizel meydanlarindan biri
olan Armas’t mutlaka gérmelisiniz.

development, the interest in this country and city has

never diminished. There has been a rapid increase
in the number of people visiting Cuba recently, in
particular.

While clubs and casinos were beginning to reopen in
the US after the relaxing of prohibitions, they were
closed in Cuba in 1959 after the Cuban Revolution.
Cuban revolutionaries overtook Cuba on January 3,
1959.

“Havana; the city of unpainted walls”

Havana draws you in as you walk its streets,
wandering every avenue. Make sure to take more
photos here than you have in your whole life. Smile
at the camera, you're in Havana! If you happen to be
going to Havana, don’t forget to buy cigars and rum
before you leave!

DON’T MISS THESE PLACES!

Havana is divided in 3 main regions.

La Habana Vieja (Old Havana)

Centro Habana (Havana Center)

Vedado (The more modern and newest region)

Plaza Vieja

Kitba'ya tepeden bakmak isterseniz, fotograf cek-
mekten de hoslaniyorsaniz eger, burada bulunan
“Camara Oscura’nin’ tepesine c¢ikabilirsiniz. Gi-
zel yemek yiyip, glizel bir kahve icebileceginiz
kafelerin oldugu, sevdiklerinize hediyeler alabile-
ceginiz hediyelikc¢ilerin oldugu, kartpostal kolek-
siyonunuza yeni kartpostallar bulabileceginiz bir
meydandasiniz. Keyfini ¢ikarmalisiniz!

Calle Obispo

Halkin i¢ine karisabileceginiz, yasamlarini yakin-
dan gozlemleyeceginiz, canli kalabalik ve turistten
arindirilmis bir sokak. Obispo; Plaza Armas’tan,
Pargue Central’e dogru uzanan bir sokak olup, so-
kak tizerindeki pazarlardan resimle, afisler ve he-
diyelik esyalar alabilirsiniz. Bu sokakta aligveris
yapacaksaniz eger indirim isteyebilirsiniz!

Malecon

Deniz kenarinda oturup dinlenmek, sohbet et-
mek isterseniz, Havana'nin yaklasik 8 km uzanan
sahil geridi olan Malecon’u tercih etmelisiniz.
Havana’da bulunan, Tiirk heykeltiras Metin Yur-

Plaza de la Revoluciéon

Revolution Square is the first place that springs
to mind when it comes to Havana. Big buildings
surrounding the square cannot ruin the gorgeous
sights leant by the monumental Che, Camilo, and
José Marti memorials. In the same district, there is
also a museum rectelling the life of Cuban national
hero, José Marti. You can visit the museum from
09:00-17:00 on weekdays.

Museo de la Revolucion

Revolution Museum, which may become your favorite
museum after a tour, tells the story of the revolution
brought about by Fidel and his friends. At the
same time, you can also find some very good books
explaining everything about the Cuban Revolution,
Fidel, and Che.

Plaza de la Catedral

Cathedral Square is an ideal point to start a tour of
Havana. On this square, you will find many tourists,
little cafés, horse-drawn carriages, as well as people
who want to have their photos taken in local outfits
with cigars.
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danur eseri olan, Mustafa Kemal Atatiirk biistiini,
Malecon’un iizerinde Plaza Armas’a yakin diyebile-
cegimiz, Puerto Caddesi’'nde ziyaret edebilirsiniz.

El Capitolio

Mimari agidan ABD’de bulunan Capitol’e benze-
yen, devrimden 6nce kullanilan, eski hiikiimet bi-
nasi. Bina bugiin Kitba Bilimler Fakiiltesi ve Ulu-
sal Bilim ve Teknoloji Kiitiiphanesi olarak hizmet
veriyor. Ziyarete acik olan bu binay1 goriilecek
yerler listenize eklemelisiniz.

Morro Kalesi

Bu kale, Havana Koérfezi'nin girigini korumak tize-
re yapilmig en eski kalelerdendir. 1589 yilinda
ftalyan mimar tarafindan Kiiba, Ispanya isgali al-
tindayken yapilmistir. Bir sehrin tarihine sahitlik
etmis, gecmisin izlerini iizerinde tasiyan, tarihi
yapiti Morro Kalesi’'ni de gezilecek, goriilecek yer-
ler listenize eklemelisiniz.

Plaza de Armas

You should definitely visit Armas, one of the most
beautiful squares in Havana, full of musicians, book
stores, as well as cafés, each offering delicious food.
In addition to these, El Templete, an old temple, is
also located on this square.

Plaza Vieja

If you want to see Cuba from a height and if you
love a bit of photography, you can go up to the top of
the Camera Obscura in Plaza Vieja. Here is a square
complete with cafés offering good food and good
coffee, souvenir shops where you can buy presents for
your loved ones, and places where you can find new
postcards for your collection. Impossible not to enjoy!

Calle Obispo

A street free from the lively crowds and tourists,
where you can mingle freely with the locals and get a
close look at their daily lives. Obispo runs from Plaza

HAVANA’ DA GECE HAYATI
Miizigin, dansin sehri olan Havana’da sizinle dans
etmek isteyen biri olursa, dans edin. Ciinki ger-
cekten dans etmek istiyordur. En giizel canli miizi-
gin oldugu, kayda deger gruplarla miizige doyma
saatleri 23:00 ile 03: 00 arasidir.

..VE MUZiK

Havada’'da miiziksiz bir dakika durmak miimkiin de-
gil. Sokaklarda, kafelerde canli miizik yapan bir¢ok
gruba rastlamak miimkiin. Salsa, rumba, caca herke-
sin yapabildigi danslar... Kiiba'nin diinya miizigi ice-
risinde kendine has bir yeri var. Pek ¢ok Latin sarkici
Kiiba miizigi etkisi tagiyor.

NE ALINIR?

Puro ve romun disinda hediye olarak alinacak birgok
alternatif var. Bunlarin basinda yerel pazarlarda sa-
tilan takilar geliyor. Takilar eski zamanlardan kalma
gumiis, catal, kagik ve bigaklarin egilip biikiilmesi ile
yapilmis. Hem insanoglunun yaratici zekasini, hem

Armas to Parque Central. You can buy pictures,
posters, and souvenirs in the markets set up on this
very street. Bartering is a must if you are here to
shop!

Malecén

If you want to relax and chat by the sea, you should
go Malecdn, stretching for about 8km along the coast
of Havana. Havana has a bust of Mustafa Kemal
Atatiirk made by Turkish sculptor Metin Yurdanur.
The bust is on Malecén’s Puerto Avenue close to
Plaza de Armas.

El Capitolio

Resembling the US Capitol architecturally, EI
Capitolio is the old state house used before the
revolution. Today the building serves as the Cuban
Academy of Science and the National Library of
Science and Technology. Open to visits, this should
be on your list of must-see places.

Morro Castle

This fortress is one of the oldest castles built to
protect the entrance of the Gulf of Havana. It was
built by an Italian architect in 1589 while Cuba was
under Spanish colonial rule. Don’t miss out on a
visit to Morro Castle, a historical building that has
witnessed most of Havana's history and carries its
traces.

NIGHT LIFE IN HAVANA

If someone wants to dance with you in Havana, the
city of music and dance, then just say yes. Because he
or she really, genuinely, wants to dance. From 23:00-
03:00, you will get your music fill with remarkable
bands playing the most beautiful live music.

...AND MUSIC

It is impossible to be without music in Havana even
just for a minute. You will come across many a group
making live music in the streets and cafés. Everyone
knows how to salsa, rumba, and cha-cha ..Cuba has
its own place in world music. There are many Latin
singers who have been influenced by Cuba in their
music.

WHAT TO BUY?

Don’t assume that gift options are just limited to
cigars and rum. There are the accessories sold in local
markets, for example. These are made by bending and
twisting old silver forks, spoons, and knives. They
are interesting little examples of human creative
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de sinirli imkanlar i¢inde bile yegeren ticaret ruhunu
goérmek acisindan ilging.

NE YENIR?

Kiiba yemeklerinde de fazla secenek yok. Yemekteki
secimleriniz; dana biftek, tavuk 1zgara, salam dilimi
1zgara, tava balik veya domuzdan ibaret. Her yemek-
le birlikte sofraya siyah fasulye ile birlikte pisirilmis
pilav, haglanmis patates veya kizarmis muz, yaninda
da salata niyetine dogranmis lahana servis edilir. Ay-
rica sokagin bir kenarinda, kii¢iik bir traktériin cek-
tigi su tankerinden bira satig1 yapildigini goriirseniz
sasirmayin. Ev yapimi bu biranin fiyati ¢ok ucuz.

En iyi puro, en iyi rom, en iyi kahveyi icmek ve ask ve
ihtilaller iilkesinin sicak insanlarini tanimak isteyen-
ler Havana'y: tatil planlarinin basina yerlestirebilir.

Havana, belli ki 6ntimiizdeki yillarda ¢ok biiytik bir
degisime sahne olacak. Henliz bu kadar kendine ¢z-
giiyken bu harika iilkeyi ziyaret etmeli ve bizzat ya-
samali...

Havana'ya gitmeyi disiinliyorsaniz eger; gorkemli
kutlamalar nedeni ile 1 Mayis’in en ¢ok tercih edilen
tarih oldugunu hatirlatmak isteriz.

intelligence and the trade spirit that emerges even in
limited times of opportunity.

WHAT TO EAT?

Cuban food doesn’t have a huge amount of options.
You may find yourself limited to calf steak, grilled
chicken, grilled salami, fried fish, or pork. Each meal
is accompanied by rice and peas, boiled potatoes, or
roasted bananas, with chopped cabbage as a salad.
Besides, don’t be surprised if you see someone selling
beer from a water tanker pulled by a small tractor
on the street. The price of this homemade beer is very
low.

Anyone on the hunt for the best cigars, rums, and
coffees, and who wants to get to know the friendly
people of the country of love and revolution, can put
Havana at the top of their travel bucket list.

It’s said that Havana is going to be witness to a great
change over the coming years. Visit now to personally
experience this great city while it is still in its raw
state...

A reminder to those who are thinking of visiting
Havana; May 1 is the most popular date thanks to
magnificent celebrations throughout the city.
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BulmacaPuzzle

KARE BULMACA

1 2 3 4 5 6 7 8 89 10 11 12 13

14 15 16 17 18 19 20 21 22 23 24 25

SOLDAN SAGA

1. Segilmez kimiirden / sapr vardir demirden / vemisi

L
&

yenir amma / ayirmak sart demirden (Bilmece)...
Birincil ses... Mordan (miizik, Fransizca)...

“Mereye .... isem onsuz bir yer gbremem” ( Yunus
Emre)...
Miizikte “ve” anlamima gelen ltalyanca terim...

Serit halinde bezemeli gevre silsil; kabartma

bina siisii, mimarhkta dilimli kemeri olusturan
kemercikler dizisi... Kiginin bilissel ve devim
alanlanindaki dogal is basarma giicii... Eskiden,
Arapea ve Acemce ile dolu agdah konusma va da
yazi igin kullarilan terim...

Osmanhcada tas ya da metale oyarak bezeme
yapma isi... Eski dilde teknik resim... Yazih belge
(eski)... Kantoda dogu givsileriyle vapilan dans...
Bilyiik otellerde kayit-kabul bankosunu igeren ana

hol... Jo van Ammers-Kiiller'in kitaplarindan biri...

fonna Kuguradi'nin kitaplanndan biri (1977)...
Anadolu da mistik miizik ve coskulu oyunlar
eslifinde diizenlenen thren... Diseme ve duvar
kaplamasi olarak kullanilan seramik, beton, plastik
vb. den yapilmus, genellikle dikdtrigen ya da kare
bigiminde plaka...

Muazzez Menemencioglu'nun kitaplanndan biri
(1963)... Hint tapmagmin {istl agik giris blimi...
Anadolu’da ovunlan diizenleyenlere verilen
adlardan biri... Dairesel bir orta alan ¢evresine
dizilmis kuliibelerden olusan Afrika kivil...

Bir tasanm va da alg igeni@inin bilingh olarak
kavranmasi... Agamemnon ile Klytemenestra’min
oflu. Babasim &ldiiren annesi ile sevgilisinden
intikam alir... Avcilann avi beklemek amaciyla
yaptiklan kiigiik kuliibe... Fazil Hilsnii
Daglarca’min kitaplanindan biri {1955)...

. Karagiiz, Kiilhanbey ve Matiz tarafindan “efendi”,

“bay™ anlaminda kullamlan stzciik... Romahlann
ay tanngasina verdikleri ad... Anadolu Ajans....
Eski yazida kisa 1 ve i’yi gdsteren isaret... Sevgi,
sefkat, glizellik vb. konulan anlatirken siivlenisleri

ince, irmalamayan, hos etki birakan stizciiklerin
kullamilmasi...

Acki (milzik)... Yadsima... Tasimin birinci
figiiriiniin birinci kipi (felsefe)... Bir ifadenin va da
temponun siirekli devam etmesini dngéiren terim
(miizik)... Japon edebiyvatinda bir tiir baleli dram...
Karagiiz, Matiz ve Killhanbeyi tipleri tarafindan
“ivi” ve “giizel” anlaminda kullanilan argo siz...
Hz. Muhammed'in kutsal alemi... Divez (miizik,
Almanca)... Biitiin var olanlan i¢inde bulunduran
sey... Baluk dininde kutsal ve dokunulmaz olan
acik hava ibadet yeri. Kutsanan herhangi bir
orman, tepe ya da wrmak olabilirdi. Agaci kesilmez,
tarlasi stirlilmez, bahi avlanmazd...

10. Siva ya da ¢imento sap viizeylerinin ince derzlerle

ayrilnug kare va da dikdbrtgen pargalar... Klasik
Osmanh dénemi mukamash bashklarmn yatay
ve bezemesiz bir tabla bigimindeki en iist kesimi,
Osmanhlarda baskent anlaminda Istanbul igin
kullamilan bir stz; Mevlevi tarikat pirinin gbmli
oldugu tekke... Falih Rafka Atay"in kitaplarindan
biri (ani, 1961)...

. Sivasal glicil zorla ele gegiren, onu kiitilye

kullanan kimse... Saltanat degisikliginde devlet
girevlileri igin uygulanan yerinde birakma
islemi... Glinlin gegerli sanat anlayislarina kars:
¢ikan deneyci sanatgilar ve yapitlari... Alaca
yilan, bahgevi dolan, vallahi yalan, billahi valan
(Bilmece)...

. Ortagagin uyakh dinsel dizelen... Tann

Faunuz'un karsi... Kelt halk sairi... Enis
Batur’un kitaplarindan biri (siir, 1975); resim ve
heykel sanatinda giplak kadin betisi... Yenigeri
komutanlar ve Eflik Beylerinin givdikleri wolga
bicimindeki bashk...

Deniz Cobanlan (siirler, 1982), Ve Yiiriidik
Gecenin Atesleri Iginden (siirler, 1984), Aska ve
Barbarlara Dair (denemeler, 1995) adh kitaplarin
yazari... Eski Klasik Yunan tiyatrosunda afir

tragedya danslan... Kelimede yoktan bir sesin

peyda olmasi...
14. Orta yinelenim (sinema, TV, kisaltma)... Bir
ciimlenin yalmz bir tiimcesindeki bir sfzciigiin
rollindl 6biir timeelere de kosma isi... Bir milzik
eserinin dinlevicilerin karsisinda icrii edilmesi...
“Yangin mi ... nedir o gbzler”{ Abdiilhak Himit
Tarhan)... Spitze (miizik)...
Eskiden, esya ve Steberi satilan gars: ve pazar
veri... Sevk verir, simsek ¢akir. Kilig bigak
kesmedigin bir vurusta iki biger (Bilmece)...
Isitmeyle, igitme duyusuyla ilgili... Oynak ve
kivrak (miizik, ltalyanca)...

En

YUKARIDAN ASAGIYA

1. Bes ses ya da calgi icin vazilmis milzik eseri; bes
milzisyenden olusan topluluk; besli... Okeanos'un
oflu; mabedini atese verdiZi Apollon onu okla
Uldiiriir...

2, Siz ve yvandaki ifade sekli, uslup tarz, anlatis

yolu... Eski Tiirk saray ve konaklarinda haremle

selamlik arasindaki, her ikisine de kapisi bulunan
duymadim / boyumeca kaftan kestim / kipirtisin
girmedim (Bilmece); Alev Alatl’mn (2001); Halit

Fahn Ozansoy un (5iir,1912) ve Ziva Pasa'min

kitaplarindan biri { 1908)...

Iklimlendirme ayzitr... En nemli dort riizgsirdan

biri, lodos. Eos ile Astraeos"un oglu...

4. lalya’da gesitli yenilikei akimlara katilmrs
ressam. [talya’da “serbest bigimli sanat™in en
dnemli temsilcilerinden biri oldu. Kullandi
giiclii renklerle soyut izlenimei sayilabilecek bir
bigim gelistirmistir... ltalvanca arva; yalin bir
sarkidan daha biiviik Slpekli, calm esliklerivle
zenginlestirilmisg solo sarka bigimi... Metin
Cengiz'in kitaplarmdan biri (siirler, 1993)...

5. Atasfizlerine dayanan didaktik Cin siiri... Fliruzan
Toprak"in kitaplarindan biri (Gvkiiler, 1989)... “Bir
kiz vardi ... gibi Gyle giizel” (Oktay Rifat)...

6. Ingiliz pop sarkicisi, aktién(1951-)... Kaynakgasal
kimligin ancak bir bisliimii yazilms katolog fisi...

7. Hata ve glinah tanrigasi, insanlann basiretini
baglard... Eskiden hattatlanin, kalemin kolayca
kaymas igin, aharlanmus kdgit lizerine siirdiikleri
sivl... Insan seklindeki kader tanns...

8. Sormak eylemi... Arsimin sekizde biri bovutunda
eski bir vzunluk birimi... Raif Necdet Kestelli’nin
kitaplarindan biri (roman, 1913)...

9. Bir giin bir geyik avlarken arkasindan demize
atlayinca bogulan Troizen krali... Resmi mektup;
listiin, astina yazdi@ resmi yaz; kit para va da
hazine bonosu...

10. Ise yarar, eregine, tizilne uygun, dogru yapilmis;
dofiasina uygun... Sirkte barinak ve biiro olarak
kullamlan araba... Serdar Akar filmi (2007)...

11. Kadmaos ile Harmonia nin ki, Zeus ile
birlikteliginden Dionysos diinyaya gelir... Siitun
bashk fizerine konan ve kenarlan bashktan disan
tagan tas plaka; Tirklerde toteme verilen ad;
abakiis... Si diyez (Almanca)...

12. Meyvelerde ¢ekirdekle deri arasindaki bélim...
Tasarm... Benim bisem var, giindiiz basina toprak
eler, gece gelin olur, parlar (Bilmece)...

:-H

. Ben gelmedim dava icin / Benim isim ... igin

(Yunus Emre)... Dogal (eski)... Tiizel...

. Niikte giicii tistiin oyuncu, Orta Oyunu’ndaki

Kavukludur... Tuvalin boyay: emmemesi ve
bezdeki dokuma arahklannin kapatilmas: igin
kullanilan alt boya... Aym donanimi tagiyan majir
ve mindr iki makamin birbirlerine gire durumu...

. Kalin ses (miizik); adim, ayak (miizik, Latince)...

Yapit... Islam dinine donen (eski)...

. Oktay Akbal’ i kitaplarmdan biri (ilk iki kitabimin

2.bas. 1955)... Iginde ter atmak igin yatilan, ahsap
buhar banyosu; Fin hamamu... Antik ¢agda Tann
ve yaritanr kahramanlarla ilgili, kusaktan kusaga
yayilan, zamanla bigim degistiren, imgesel,
alegorik halk dykiisii, efsane, siylence...

. Bir tarafi vurucu, diger tarafi vongalar olarak

kullanilan el araci... Caner Alper, Mchmet Binay
filmi {2012): Tirk gélge ve ortaoyunlarinda
kadn tipi...

. Fransizca “Uluslararas: Modem Mimarhik

Kongresi™ stzciiklerinin kisaltmasi... Hint
edebivatinin en eski yvazil kaynaklarinin ad;
Zulfli Livaneli'nin 2010°da y&nettigi film... “Ne
.. rengil bil var idi ne sabdéida fer’ Ben gillseninde
biilbiil-i ndlin idim sana™(7)...

. Sus, susku (sikin): Ezginin iginde susulmas

gereken verleri glisteren safir isaretlerin her tiirii;
Almanca’da mi bemol... Bir climlede, bir dizede
iki sbzeiigiin yerleri degistirilerck yapilan sz
sanatl. Avrupa resminde azizlerin, kutsal kisilerin
baslan ¢evresindeki 151k halesi; Enver MNaci
Gitksen’in kitaplanndan biri (Gyki, 1970)... Miige
iplikgi'nin kitaplarindan biri (roman, 2004)...

. Yazih olarak (eski)... Zeus ile peri kizi

Kallisto'nun oglu ve Erato’nun sevgilisi...

. Nedim-i zar ... kifir esir etmis isitmistim /

Sen ol cellid-1 din ol dilsmen-i Tman misin

kifir (Nedim); Suat Taser’in kitaplanndan biri
(51ir,1942)... Hareketi canlandirarak (miizik,
italyanca)... Bir kilimim var / vanisi dokunmus /
yansi dokunacak (Bilmece)...

Bir stzcligli mecazi anlamda kullanma olanag
yaratan neden... Bir dilden baska bir dile oldugu
gibi gevrilen deyim... Uzun kuyu, dumur suyu,
batir bala, otur yala (Bilmece)...

. Diinya Savasi villarinda Osmanh ordusunda

kullamulan enselik ve giinesligi bulunan bir
serpus... ... hayilin ile ben ki bikarar olurum™
(Hiimami)...

. Hindistan"in i¢ ve kuzey kesimlerinde vasayan

ve bilyiikbas hayvancihkla ugrasan kast...

Bilyiik, kiigiik ve orta dlgekli isletmelerin
gerceklestirdikleri her tiirlii ekonomik etkinlik...
Kollari gift venli, sadrazam ve vezir kiirkii;
asamal tlimce yamisi iginde yerlesmis bir tiimceye
giire, ona hiitkmeden bir tiimee...

. Giiglii, kararl (miizik, Italyanca)... lcrada tempo

degismesinden sonra, dnceki va da asil tempoya
dinils...
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material and equipment supply, production,
installation and filter maintenance with our

As DFT, we produce fast-high quality and
efficient solutions for dust problems
experienced at industrial facilities using
cutting edge tecnology. Also, we provide the
fastest service in terms of engineering,
extensive product scope that focuses on
industrial dust collection equipment.
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