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MINNETTARIZ/ WE ARE GRATEFUL

Bu zorlu gunler bitecek. Size olan minnetimiz dmur boyu surecek.
Basta doktorlarimiz ve saglik gorevlilerimize, temel ihtiyaglarin
temini icin mesai yapan tum calisanlara sonsuz tesekkurler.

These tough days will be over. Our gratitude to you will last a
lifetime. We would like to thank our doctors and health professionals,
and all the employees who worked overtime to provide basic needs.

Dr. Tamer SAKA
TCMB Yonetim Kurulu Baskani

Chairman T G M B

| TURKIYE GIMENTO MUSTAHSILLERI BIRLIGI |
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applied technologies

Cimentoyu

Avantaja Cevirin

OPTEVA™HE

Yuksek erken dayanim icin kalite gelistiricileri.

OPTEVA™ HE

Daha yuksek erken (HE) dayanim saglamak icin yeni, patent bekleyen ¢imento
katki maddeleri. Asagidakilere benzer zorlu uygulamalarda etkilidir:

 Betonda sari renk degisikligi egilimi

* Klorar limiti

* Yuksek klinker SCM yer degisimleri

« Alternatif yakitlarin yaygin kullanimi

 Hizli betonlama (precast ve dusuk sicakliklar)

gcpat.com




Stabilite Ekleyin,

Su Degl

TAVERO™ VM

Dik degirmenler (VRM) icin 6gutme yardimcilari.

TAVERO™ VM

Dik degirmenlerde (VRM) stabilizasyonun saglanmasina ve su enjeksiyonun azaltiimasina
yardimci olan yeni ¢imento katkilari. Cimento 6n hidrasyonunu azaltmak ve ¢gimento
kalitesini ve performansini arttirmada etkilidir, 6rnegin:

» Daha yUksek dayanimlar
» Daha kisa priz sureleri

* Gelistiriimis akiskanlik
* Gugli VRM duretimi

GCP Applied Technologies Hakkinda.

GCP, ¢imento ve beton katkilari, Verifi® transit beton yonetim sistemi, yliksek performansli su yalitim Grlinleri ve uzmanlik gerektiren
sistemlerin 6nde gelen global tedarikgisidir. Dinyanin en taninmig yapilarinin bazilarinin insasinda GCP urunleri kullaniimigtir. Daha
fazla bilgi igin: www.gcpat.com.




LAYHER ALLROUND® ISKELE

> Daha Coziim Odakl
Siklon, Kalsinator, Deve Boynu veya Doner
Finn gibi ulagiimasi zor alanlara 6zel coziimler.

~ Daha Kolay

Rakipsiz ve kolay. Baglant: teknolajisi
sayesinde kolay kurulum, hafif pargalar ve
ergonomik el isciligi. 6 temel parga ve birkag
el hareketi ile montaj.

> Daha Giivenli

Montaj asamasinda bile tavize vermeden
glvenlik saglar. Saglam yapisi ve dayanikli
parcalar ile galigma esnasinda ve sonrasinda
maksimum gtivenlik. Bagimsiz kuruluglar
tarafindan alinmig EN12810-EN12811
Sertifikalari.

-+ Daha Hizl

Tim pargalarin birbiri ile sorunsuz uyumu.
Baglant: teknidi ve hafifligi ile montaj ve
demontaj sirasinda maksimum hiz.

* Daha Ekonomik
Basit kurulum ve pargalarin sorunsuz uyumu
ile kazanilan siire iscilik maliyetlerinizi Gnemli
olgiide dlsurmekte. Uzun omirld ve yillar
sonra bile kullanilabilir olmasi dogru yatirim
gostergesi.

www.layher.com.tr

Sosyal medyada bizi takip edin!
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ALTERNATIVE FUEL OPTIONS'?
TIME TO RAISE YOUR EXPECTATIONS.

Whole tires. Coarsest waste matter. Material with extremely poor burning properties.
Forget about pre-processing and spark your fuel concept with PYROROTOR®!

The PYROROTOR® constantly revolves fuel with sufficient retention time
to guarantee a complete burn-out. This let’s you use the coarsest — Conventional AF Solutions
waste-derived materials, without any pre-processing, to produce energy. KHD's PYROROTOR®

KHD’s solution gives you a simpler procurement process,
more sourcing options, and above all,
much lower operational costs.

Expecting more now?
Get in touch today to discuss your individual use case.

ve Fuel Cost

Alternati

Moving Cement Production Forward Substitution Rate
Without Leaving The Environment Behind

get more out of your plani I(_I@ | I_VlyE'\IAD:BAC()}LDT



' OUR SOLUTIONS
HELP YOU CREATE
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Mission Zero, ¢cimento Uretiminden kaynakl ¢cevresel
etkiyi sifira indirme yolculugunuzda size ¢6zim bulma
taahhdttumuzdur. PFISTER® AF Baslangig Kiti ile ‘tak ve
calistir konseptinde alternatif yakitlarin karsilanmasi,

tasinmasi ve depolanmasina ¢oztmler sunarken, yakma

ve emisyonu azaltma igin de alternatifler sunabiliriz.

atif Yakit -
Kiti

A

Daha fazla bilgi icin
flsmidth.io/alt-fuels-tc

TOWARDS ZERO EMISSIONS
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Turkiye’nin en biyik toprak sanayi isletmeleri,
CycloJef Toz Toplama Unitelerini tercih ediyor...

Kullanilan Alanlarn
Hammadde Hazirlama Tesisleri,
Kirma ve Eleme Tesisleri,

Konveyér Bantlar,

Paketleme Tesisleri,

Dozajlama Tesisleri,

Bigbag Dolum ve Bosaltma Tesisleri,
Trafo ve Komprasér Dairelerinin
(Filtrelenmis) Havalandirmasi
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Prof. Dr. Ismail Ozgiir YAMAN

e-mail: ioyaman@gmail.com

Degerli okurlar,

Gectigimiz iki ay,, Cin'in Vuhan kentinde Aralik 201Sda ortaya ¢ikan ve
COVID-1S adi verilen hastaliga yol agan koronaviris salgini ile gegirdik
ve halen de bu salginin etkilerini yasamaya devam ediyoruz. Gordnen
0 Ki, gdzle goremedigimiz bu virUs bizlere yepyeni bir yasam tarz
dayatacak ve TCMB'in bu suregte baslattd webinar etkinliklerinden
ilkinde de islendigi Uzere "Hicbir Sey Eskisi Gibi Olmayacak” Ancak,
yaklasik 750 yil 6nce Hz. Mevlana’nin “Umitsizligin ardinda nice
Umitler var, karanligin ardinda nice gunesler var” sozuyle belirttidi gibi,
bu salginin da gegici olacagini aklimizda tutmanin yararl olacagini
dusUnuyor ve kapagimizda da vurguladigimiz Uzere bu sUrecte basta
doktorlarimiz ve saglik goreviilerimize, temel ihtiyaglarin temini igin
mesai yapan tum ¢alisanlara sonsuz tesekkurlerimi sunuyorum.

Bu sayimizda, cogunlukla COVID-19 salgininin sektore etkilerini isliyoruz
TCMB Yonetim Kurulu Bagkani Dr. Tamer Saka'nin Bloomberg HT
yayininda bahsettigi Uzere diger bircok sektdrde oldugu gibi gimento
sektord de bu salgindan olumsuz etkilenmis bulunmakta. Ancak, sayin
Cumhurbagkanimiz tarafindan agiklanan Ekonomik Istikrar Kalkan
Paketinin alt sektorlere de genisletimesi durumunda salginin sektore
etkisi bir nebze de olsun azaltimis olacak.

TCMB birimlerinin etkinlik haberlerinde de COVID-19 salgininin
yansimalart epey 6ne gikiyor. TCMB Egitim birimimiz, bu sUregte tim
editim kurumlarinda oldugu gibi “cevrimici egitim” modeline gegti ve ilk
alarak "Krom +6 Indirgenmesi Metadlan Cevrimigi EGitimi‘ni bagaryla
tamamladi. Gimento Akademi E-Learning portall Uzerinden bu egitimlerin
devam edecegibilgisini sizlerle paylasmak istiyorum. Sektérin ekonomik
degerlendirmesini yaptigimiz bolumde ise uzmanlarmizin - derledigi
Ug farkl yazida bu salgin surecinin genel anlamda Ulkemiz ekonomisi
ve cimento sektorunU nasil etkileyecegine iliskin degerlendirmeyi
bulacaksiniz. Cevreden haberler bélumunde de Cevre ve Sehircilik
Bakanliginin COVID-19 onlemlerine iliskin dizenlemeleri ile hijyen
malzeme atiklarl genelgesine ve ambalgj atiklar kontrolu yonetmeliginde
yapilan degisikliklere dair bilgilendirmeler bulunmakta. Ar-ge Enstitumiz
ise gectigimiz ay “TS EN ISO/IEC 17043 Uygunluk deg@erlendirmesi -
Yeterlilik deneyi icin genel sartlar” standardi kapsaminda gergeklestirilen
akreditasyon denetimini basari ile tamamladi ve COVID-19 salginina
kars! tum onlemleri alarak her alanda faaliyetlerini surdirmeye ve
sektore hizmet etmeye devam etmekte.

Elbette Uye fabrikalanmizin tanitimina devam ediyoruz ve bu sayida
tanrtudimiz fabrikamiz, 1955 yilinda kurulan ve 2011 yiindan bu yana
Limak Cimento Grubu bunyesinde faaliyet gosteren Limak Trakya
Bilecik Cimento Fabrikasi.

Bu saymizdaki Arastirma-Gelistirme Bolumimuzde, “Gegirimli Beton
Parke Tagi Uretimi, Fiziksel ve Mekanik Ozellikleri Uzerine Deneysel
Calismalar” baslikl makaleyi bulacaksiniz. 22 Mart Dinya Su Gunu
temasi ile de ortUsen bu makalenin ilginizi cekecedini umuyorum.
Ayrica, "Sektorel Vaka Calismasi” bolumumuze yine devam ediyor
ve ‘Daha Iyi Erisimle Konveyor Bakim Suresini Kisalun” baglikii bir
galismaya bu bolumde yer verigyoruz. Gegtigimiz aylarda basladigimiz
CEMBUREAU'dan notlar bolumunde ‘Cimento Uretiminde Sifir
Karbonlu Yakitlara Gegis" bashikli yaziyi ve bunlar biliyor musunuz isimli
bolumumuzde ise Ar-Ge Enstitimuz tarafindan hazirlanan gimento
Uretiminde kullanilan kalite kontrol formullerini bulacaksiniz.

Bir sonraki sayimizda gorusmek dilegiyle sadlikla kalin..

Dear readers

We spent the past two months with the coronavirus outbreak in
Wuhan, Ching, which occurred in December 2019, causing the
disease called COVID-19, and we are still experiencing the effects
of this pandemic. It seems that this virus, will impose a brand-new
lifestyle on us and “Nothing Will Be As Before’, as it was handled in
the first one of the webinar activities initiated by TCMB. However, as
Rumi stated about 750 years ago; “There are many hopes behind
hopelessness. There are many suns behind darkness.” Therefore, it
will be beneficial to keep in mind that this pandemic will be temporary.
As we emphasized on our cover, | offer my endless thanks to all of
our doctors, healthcare workers and other employees, who worked
for the provision of our basic needs during this hard time.

In this issue, the effects of the COVID-19 pandemic on our industry
is being covered. As TCMB Chairman of Board of Directors Dr. Tamer
Saka mentioned during his Bloomberg HT interview, the cement sector
has been adversely affected by this pandemic as it is the case in
many other sectors. However, if the Economic Stability Shield Package
announced by our President is extended to the sub-sectors, the effect
of the outbreak on the sector will be reduced to a certain extent.

The reflections of the COVID-19 outbreak are also quite prominent
in the news sections of TCMB units. Our TCMB Education unit
switched to the “online education” model in this process as in all
educational institutions and successfully completed "Online Training
on Chrome +6 Reduction Methods." | would like to share with you the
news training programs will continue through the Cement Academy
E-Learning portal. In the section where we asses an economic
evaluation of the sector, our experts compiled three reports in which
you will find the evaluation of how this epidemic process will affect our
country'’s economy and cement sector. In the environmental news
section, there is information about the regulations of the Ministry
of Environment and Urbanization regarding COVID-19 measures
and the changes made in the hygiene material waste circular. Our
R&D Institute successfully completed the accreditation audit carried
out within the scope of the “TS EN ISO / IEC 17043 Conformity
assessment - General conditions for proficiency test” standard and
continues to operate in all areas and to serve the industry by taking
all measures against the Covid-19 pandemic.

As usual, we continue to promote our member plants and in this issue
we introduce Limak Trakya Cement Plant, which started operation in
1955 and operating under Limak Cement Group since 2071.

At our Research and Development section, you will find the article
entitled "Pervious Concrete Paving Block Production, Experimental
Studies on Physical and Mechanical Properties” | hope you will
be interested in this article, which also coincides with the theme
of March 22, the World Water Day. In addition, we continue our
“Sectoral Case Study” section and include a study entitled “Reduce
Conveyor Maintenance Time Through Better Access”. In the sections
that we started in the past two months; you will find the article
entitled “Transition to Zero Carbon Fuels in Cement Production” in
the notes from CEMBUREAU section, and in our section called "Do
you know this?’, you can find the quality control formulas used in
cement production prepared by our R&D Institute.

Stay healthy and safe till we meet in our next issue...
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Turkiye Cimento Mustahsilleri Birligi Yonetim Kurulu Bagkan
Dr. Temer Saka, tum dunyay etkileyen kuresel salgin
nedeniyle, Ulke ekonomisinde ve istihdaminda olugabilecek
zararlan en aza indirmek igin galistiklarini belirterek, “Bu
dogrultuda agiklanan Ekonomik Istikrar Kalkani Paketinin
¢gimento ve hazir beton gibi alt sektorlere genigletimesi
buyUk 6nem arz ediyor” dedi.

COVID-19 (Yeni Koronavirts) salgini,  Turkiye'deki  tom
sektorler gibi, cimento sektdrunu de olumsuz etkiledi. Saka,
Turk gimento sektorundn Avrupa'nin birinci, dunyanin 6'nci
buyuk Ureticisi oldugunu ve yaklasik 19 bin kisiyi istihdam
ettigini hatirlatarak, “Uluslararasi alanda rekabet Ustunlugu,
Ulkemize doviz girdisi ve ileriye donuk istihdam guvencesi
saglanmasi igin sektorun desteklenmesi buyuk onem arz
ediyor” ifadesini kulland.

TCMBin bu zorlu donemde yuruttugu faaliyetlerle Ulke
ekonomisi ve istihdaminda olugabilecek zararlarn en aza
indirmeyi  hedeflediklerini belirten Dr. Tamer Saka, ‘Bu
dogrultuda agiklanan Ekonomik Istikrar Kalkani Paketinin
alt sektorlere genisletimesi buyuk onem arz ediyor. TUrk
cimento sektory, toplam GSYIH igindeki yaklagik %71k paul
ile ekonomimizin guglU ve lokomotif sektorlerinden biri olan
insaat sektdrunun en dnemli alt sektorlerinden biridir” dedi.

Uluslararasi Rekabet ve istihdam
Guvencesi Igin Desteklenmeli

Saka, tum Ulkeyi ciddi anlamda olumsuz etkileyen salgin
karsisinda agiklanan Ekonomik Istikrar Kalkani Paketinde
yer alan 16 sektdrun en buyuk destekgisi olan alt sektarlere
genigletimesi  durumunds, ¢imento  sektdrl  olarak
Ulkeye doviz girdisi ve ileriye donuk istihdam guvencesi
saglayabileceklerinin altini gizdi.

Rakamlar iyi Degil

Salginla birlikte sektdrde yasanan zorluklann artacaginag
dikkat c¢eken Saka “Salgin nedeniyle sektorin tedarik
zincirinde bozulma ve kinimalar clusmaya basladl. Alacak
tahsil uygulamalarinda ve ticari faaliyetlerde yasanan
gerilemeler sonucu Ulke i¢i talep miktaninda dusugler
yasaniyor. Yurt digi siparis iptallerini takiben ihracat gelirleri
dustyor. Bu dususle birlikte Uretim kapasitelerinde ciddi
gerilemeler meydana geliyor” diye konustu.

Saka, ayrica salgin sebebi ile sektor Ureticilerinin inracatla
ilgili yasayabilecedi sorunlarin hem dlkeye doviz girdisini
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Dr. Tamer Saka, Chairman of the Board of Directors of Turkish
Cement Manufacturers’ Association, state that they are
working for minimizing the damages that might be incurred
by the country economy and employment due to the global
pandemic that has affected the entire world and said,
‘Accordingly, the expansion of the announced Economic
Stability Shield Package along the sub-sectors like cement
and ready mixed concrete has substantial importance.”

The COVID-19 (New Coronavirus] pandemic has affected the
cement sector negatively as in all the sectors in Turkey. Saka
reminded thatthe Turkish cement sectoris the lorgest producer
in Europe and sixth in the world and added, "Supporting
the sector is very important in order to ensure competitive
superiority in the international areng, entry of foreign currency
into our country, and future employment assurance.”

Stating that they aim at minimizing the damages that might
be incurred by the country economy and employment
through the endeavors of TCMB in such a difficult period,
Dr. Tomer Saka said "Accordingly, the expansion of the
announced Economic Stability Shield Package along the
sub-sectors has substantial importance. Turkish cement
sector that is one of the strong and locomotive sectors
of our economy, with its approximately 7% share in the
total GDP is one of the most important sub-sectors of the
construction sector”

It must be supported for international
competition and employment assurance

Saka highlighted the fact that if the Economic Stability Shield
Package announced against the pandemic that affected
the country negatively to a serious extent is expanded to
the sub-sectors that are the biggest supporter of the 16
sectors included in the package, they, as the cement sector,
could provide the country with entry of foreign currencies to
it and future employment assurance.

Figures are not good

Inviting attention to the fact that the hardships experienced
in the sector through the outbreak will increase, Saka said,
“Deteriorations and breakages started to take place in the
supply chain of the sector due to the pandemic. Declines
in the domestic dermand amount are being experienced due
to the developments in the implementations of collection of
receivables and commercial activities. Export revenues fall
following the cancellations of abroad orders. With such falls,
significant reductions in production capacities take place.”



azaltacagini hem de kaybedilen pazarlarin rakip Ulkeler
tarafindan hizl bir sekilde doldurulacagini soyledi. Saka, “En
onemlisi halinazirda %65 civarinda olan kapasite kullanimi ve
istihdam ciddi olarak etkilenecek” uyarisinda bulundu.

Turkiye, 55 Entegre Fabrikasi ile Dinyanin
2. En Biyiik Cimento ve Klinker ihracatgisi

Turk cimento sektorl S5 entegre gimento fabrikas ile,
2019 ylinda Vietnam'dan sonra dunyadaki 2. en buyuk
cimento ve Klinker ihracatgisi. TUIK verilerine gore, 2019
yiinda toplam 23 milyon ton ve 877 milyon dolar dederinde
gimento ve Klinker inracaty, basta ABD olmak Uzere dunyanin
115'den fazla Ulkesine ihracat gerceklestirdi. 2020 yilinda bu
verilerin 25 milyon ton ve 1 milyar Dolar degerine ulasmasi
ve Turkiye'nin dunya ihracatgilar arasinda ilk siraya oturmasi
bekleniyor.

Saka Bloomberg HT Yayininda
Degerlendirmelerde Bulundu

Konuyla ilgili olarak Dr. Tamer Saka, TCMB Yonetim Kurulu
Bskan, 6 Nisan 2020 tarihinde BloombergHT Finans
Merkezi programinda Turk cimento sektorundeki gelismeleri
ve Yeni Koronavirus'on etkilerini degerlendirdi.

Tim diinyay: etkileyen
kiiresel Koronaviriis
salgininda uluslararasi
alanda rekabet istiinligini
korumak, llkemize déviz

girdisi ve ileriye dénik
istihdam glivencesi
saglamak igin galisiyoruz.

DR. TAMER SAK

YEINETIM KURLILLY BASKANI

Saoka added that the problems that the sector producers might
experience in respect of exports due to the pandemic will reduce
the entry of foreign currency to the country and the markets lost
will be occupied by competitor countries fast. "Most importantly,
the employment and capacity utilization, which is around 65%
presently, will be seriously affected, Saka warned.

Turkey is the world's second largest cement and
clinker exporter with its 55 integrated plants

Turkish cement sector is the world's second largest cement and
clinker exporter in 2019 after Vietnam, with its 55 integrated
plants. According to the TUIK data, cement and clinker, with
the total volume of 23 million tons and value of 877 million
dollars, were exported to more than 115 countries of the world,
particularly to the US, in 2019, It is expected that such data
will reach 25 million tons and one billion dollars and Turkey will
occupy the first place among the exporters of the world in 2020.

Saka provides his assessments in a
Bloomberg HT Broadcast

In regard to the issue, Dr. Tomer Soka, TCMB Chairman of the
Board of Directors, assessed the developments in the Turkish
cement sector and the impacts of the New Coronavirus in a
BloombergHT program called Finans Merkezi on April 6%, 2020.

Cement and Concrete World / No: 144 / March - April 2020
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Tiarkiye Cimento Miistahsilleri Birligi
Diinya Su Gunti'nde Uyardi:

(evreci Beton Yagmur Sularini Yeraltiyla
Bulusturur, Su Kaynaklarimiz Zenginlesir

Turkish Cement Manufacturers’ Association Warns on World Water Day:
Environment-Friendly Concrete Brings Together Rainwater and Underground
Water and Our Water Resources Thrive

TCMB, gevreci beton alarak bilinen gecirimli betonun su
kaynaklarinin korunmasi ve zenginlestiriimesindeki 6nemi-
ne dikkat cekti.

Ulkelerin temiz su sorununa dikkat cekmek, igilebilir su
kaynaklarinin  korunmasi ve c¢odaltiimasl  konusunda
somut adimlar atilmasina tesvik olmasi amaciyla kutlanan
22 Mart Dunya Su Gunu'nde gecirimli beton gundeme
geldi. Cevreci beton olarak bilinen gecirimli beton, Uzerine
gelen suyun gecisine izin verecek sekilde tasarlanan ozel
bir beton teknolojisidir. Bu beton tUru, dakikada metrekare
basina 50 ila 200 litre suyu emerek dogal su déngusuny
korumaya yardimci olur.

Turk cimento sektordnun uluslararasi temsilcisi TCMB,
DUnya Su GunU nedeniyle yaptidl aciklamada, ‘Cevreci
Betonla Sularimiz Bosa Degil, Yeraltina Gitsin® mesajini
paylast.  Aciklamada, tamamen yerli malzemelerle
Uretilebilen gecirimli betonun doga igin  kullaniminin
yayginlastinimasinin 6nemi vurguland.

Suyun dogadaki donusumu hayatin surekliligiicin 6nem arz

22 Mart
Dinya 5u Gunu

—

TCMB
—

e T__I .13
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TCMB has invited attention to the importance of permeable
concrete known as environment-friendly concrete in safe-
guarding and enriching water resources.

Permeable concrete became a topic of agenda on the 22
March World Water Day celebrated to attract attention to
the clean water problem of countries and promote taking
of concrete steps in terms of protecting and multiplying
the potable water sources. Permeable concrete that is also
known as environment-friendly concrete is a special concrete
technology designed in the manner that it will allow passing-
through of the water coming on to it That concrete type can
absorb 50 to 200 liters of water per square-meter every
minute and assists the protection of the natural water cycle.

In its staterment due to the World Water Day, TCMB, the
international representative of the Turkish cement sector,
shared the message of “Let our water go underground rather
than nowhere thanks to the environment-friendly concrete.”
The importance of the promotion of the use of permeable
concrete that can be produced with entirely domestic
materials for nature was highlighted in the statement.




ediyor. Gegirimli beton yagmur sularnin yeraltina sizmasina
olanak vererek kisitl yeralti sularinin yenilenmesini ve
zenginlesmesini saghyor. Gegirimli beton ayni zamanda
surdurdlebilir tasanmi ve uygulama alanlariyla gevreyi pek
¢ok alanda koruyarak dogal yasam dongusunu destekliyor.
Toz, metal gibi yuzey kirlerinin filtrelenmesi, yagmur suyu
drenajina etkin ¢ozUm olmasl, erozyonu onlemesi, gurulty
kirliligini engellemesi, kar ve buzla mucadelede kolaylik
saglamasi, ayni zamanda verimli bir sulama sistemi olarak
kullanilmasi gegirimli betonun dnemli gevreci ozellikleri
arasinda yer aliyor.

Circulation of water in nature is important in terms of continuity
oflife. Permeable concrete ensures thatthe limited underground
water is renewed and enriched, by means of allowing roinwater
to leak underground. It at the same time buttresses the natural
lifecycle by protecting the environment in many areas thanks
to its sustainable design and areas of gpplication. Filtering of
the surface dirt like dust or metal remnants, being an efficient
solution for the drainage of rainwater, preventing erosion,
preventing noise pollution, facilitating fight against snow and
ice, and being used at the same time as a productive irrigation
system are among the significant environment-friendly
properties of permeable concrete.

Cimento Sektor Thracat1 2020 Tlk Ceyrekte
%54 Artti

Export of the Cement Sector Increases by 54% in the First Quarter of 2020

TCMB, Turk gimento sektorinde 2020 Mart ayi ihracat verileri
ile 2020 Ocak ay Uretim ve satis rakamlarini acikladi.

Turk cimento sektorunun Uretimi Ocak ayinda gegen yilin
ayni donemine gore %371k artisla, 36 milyon tona gikt. Yilin
ilk ayinda gimento sektorinun ig satislan ise gegen yilin ayni
donemine gore %168k artigla 2,5 milyon tona yukseldi.

Sektorun toplam ihracat ise

TCMB has announced the 2020 March exports data and
2020 Jonuary production and sales figures in the Turkish
cement sector.

Turkish cement sector’s production increased to 3.6 million
tons in January, with 31% increase compared to the same
period of the last year. In the first month of the year, domestic
sales of the cement sector increased by 16,8% year-on-
year to become 2.5 million tons.

The total export of the

yihin ilk g ayinda miktar olarak
%54 oraninda artarken, ihracat
geliri %33 artigla 276 milyon
dolar oldu. Yine ayni dénemde
¢imento ihracatl %571 artarak
3,8 milyon ton, Klinker inracati

MART AYINDA

ise %57 artarak 4,2 milyon ton
olarak gerceklesti. Cimento ve
Klinker ihracati miktar bazinda
en cok ihracat yapllan ik iki
Ulke ABD ve Gana oldu.

Konuyla ilgili degerlendirmede
bulunan  Turkiye  Cimento
Mustahsilleri  Birligi  Yonetim
Kurulu Baskani Dr. Tamer Saka,
"Turk gcimento sektory, yaklasik
%30 daralma yasadigi 2019
yiindan sonra 2020 yiina umutlu basladi. 2020 Ocak ayinda
ic satislardaki kugUlme sona ererken, Mart ayinda ihracatta
artig yasandi. Ancak yilin ik aylarindan itibaren tum dunyada
yasanan Yeni Koronaviris (COVID-19) pandemisi sebebiyle
onumuzdeki donemde satislarin azalacadl tahmin ediliyor”
seklinde konustu.

GIMENTO SEKTOR IHRACATI

%54 ARTTI

sector increased by 54%
in terms of quantity in
the initial three months of
the year and its exports
revenue became 276 million
dollars with 33% increase.
v Also in the same period, the
y cement export increased
by 571% to become 38
million tons and the clinker
export increased by 5%
to become 4.2 million tons.
The top two countries
where the highest quantity
% cement and clinker was

' exported were the USA
and Ghana.

In his evaluation regarding
the issue, Dr. Tamer Sakag,
Chairman of the Boord
of Directors of Turkish
Cement  Monufacturers’
Association, said, “Turkish cement sector started 2020 with a
hope after 2013, in which it experienced approximately 30%
shrinkage. In January 2020, the contraction in domestic sales
ended and an increase took place in exports in March. However,
due to the New Coronavirus (COVID-19) pandemic experienced
in the entire world as of the initial months of the year, the sales
are predicted to decline in the forthcoming period”
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Tum dunyay etkisi alting alan Yeni Koronaviris pandemisinde
hep birlikte ulusal bir mucadele veriyoruz. Turkiye Cimento
MUstahsilleri Birligi olarak bu mucadelede ulke ekonomisinde
ve istihdaminda olusabilecek zararlari en aza indirmek
icin ¢alisiyaruz. Bununla birlikte salgin sonrasi Ulkemizin
ekonomik kalkinmasina verilecek destegin bireysel ve
toplumsal iyilesmeden gegecedine inaniyoruz.

Bu dogrultuda 15 Nisan Carsamba gunu Uye fabrikalarimiz
yoneticilerinin katlimiyla Psikolojik Gelisim Uzmani ve Yazar
Dr. Murat Bilgili'nin salgin sonrasi bizi mental ve toplumsal
olarak neler bekliyor 6ngorusunu paylastigr “Hicbir Sey Eskisi
Gibi Olmayacak” baslikli webinar etkinligi duzenledik.

We are waging a collective national war against the New
Coronavirus pandemic that affects the entire world. As Turkish
Cement Manufacturers” Association, we work for minimizing
the damages that might be incurred by the country economy
and employment in such struggle. In addition, we believe that
the support to be provided to the economic development
of our country following the pandemic will have to do with
individual and social improverment.

Accordingly, we held a webinar event titled ‘Nothing will
be as before” in which Dr. Murat Bilgil, Psychological
Development Expert and writer, shared his forecasts about
what are waiting for us following the pandemic in mental
and social grounds, with the participation of the executives
of our member plants on Wednesday, April 15.

KATILIMCILARIMIZA
TESEKKUR EDERIZ

Dr. Murat Bilgili ve Yonetim Kurulu Bagkqnlmlz
Dr. Tcimer Saka nin kattllml ile "“salgin sonras

hcfkklndd kohU§tuk.

konusu
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FABRIKALARA COVID-19 UYARILARI

Sanayi ve Teknoloji Bakanlgi, tretim tesislerine, yeni tip koronaviriis
(Covid-19) salginina kargi ¢alisanlarin korunmasi amaciyla alinacak
tedbirlere iligkin yazili uyanda bulundu. 7 ana kategoriden olusan
uyari listesinde, ates 6lgiim, takip kayit, beyan, hijyen, 1,5 metre, is

o),

s
5

oC

H I
Q
%%
g

stirekliligini saglama ve bilgilendirme ana basliklar yer aldi.

TCMB

| TRKivE CiMENTO MUSTAHSILLERI BIRLIGI |

Ex
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1

ATE$ OLCOM KURALI: s yerine girislerde
istisnasiz tim calisanlann atesi Olgilmeli. Bilim
Kurulunun belirledigi 37,8 derecenin (izerinde atesi
olanlar is yeri ortamina girmemeli. Ates olcen
yetkililer calisanlarla temas etmeksizin zorunlu
olarak maske, gozliik ve eldiven kullanmali. Ates,
Oksuriik ve nefes darligi gibi solunum sistemi,
enfeksiyon semptomlari olanlar ¢alistinimamal.

2.

TAKIP KAYIT KURALI: Caliganlar serviste,
ofiste, yemekte ve calisma alanlarinda kendileri
icin belirlenmis yerleri kullanmal. Herhangi bir
olumsuzluk durumunda test edilecek Kkisilerin
kolaylikla tespit edilebilmesi icin tum calisanlar
kendi yerlerinde oturmali ve ayni kigilerle temas
gtmeli.

3.

9.

1,5 METRE KURALI: Galisanlar arasindaki mesafe
en az 1,5 metre olmali. Uretim alanlan, caligma
masalari, yemekhaneler gibi tim alanlarda bu kural
uygulanmali. Yakin temasi ve kalabaligi dnlemek
icin yemek saatleri diizenlenmeli. Zorunlu haller
diginda asansorler kullaniimamali, zorunlu hallerde
ise yalnizca tek kisi asansére binmeli. Yakin
mesafede galisma zorunlulugu bulunan kisiler
sikca degistirmek kosuluyla maske kullanmali.
Toplantilar dijital platformlara taginmali.

6.

i$ SUREKLILIGINI SAGLAMA KURALI: Mal ve
hizmet dretimi 6nem sirasi belirlenerek, faaliyetler
kritik ve kritik olmayan olarak gruplandirimal.
Yedek tedarik yollar belirlenmeli. Vardiya sistemi
veya calisma saatlerinde yapilacak degisiklikler
tespit  edilmeli.  Galisanlarin  psikososyal
durumlan takip edilmeli. Is yerinin faaliyetlerini

BEYAN KURALI: Son 14 giinde yurt digindan o] o

gelmis kisilere veya Covid-19 tamisi olanlara strdiirmesini saglayacak sekilde asgari calisan

temas ettiklerini belirten calisanlara, verecekleri | | sayisi belirlenmeli. Meveut caligsanlar arasinda

yazil beyanlarina dayali izin kullandinilabilmeli. bir viriis vakasinin goriilmesi durumunda kisinin
temas etti§i herkes karantinaya alinarak Saglik
Bakanligina  bildirilmeli.  Uygun  durumdaki
emekli ya da eski calisanlar belirlenerek, is yeri

4. faaliyetlerinin  aksamasi durumunda ise geri

HIJYEN KURALI: is yerlerinde sabun, dezenfektan ¢agnimal.

ve kolonya gibi hijyen Uriinleri tim alanlarda

bulundurulmali. Hijyen Grinlerinin tdm calisanlar 7

tarafindan  sikca kullamimi  tesvik edilmeli. o .

Galisanlar ise baglamadan 6nce ve calisma BILGILENDIRME KURALI: Saglik, Aile Calisma

siiresince belirli araliklarla en az 20 saniye boyunca s Sosyal Hizmetler ile Sanayi ve Teknoloji

ellerini su ve uygun dezenfektanla yikamali. Servis
hizmetlerinden faydalanan veya ortak kullanim
alanlarinda vakit geciren calisanlarin sik kullanilan
yuzeylerle temasi mimkiin oldugunca azaltiimali.
Is «yerleri belirli araliklarla pencere agilarak
havalandinimal.

bakanliklarinca yayimlananlar basta olmak tizere,
bilgilendirici gérsel ve videolarin tamami sik
kullanilan alanlarda sergilenmeli. Calisanlara is
saghgi ve givenligi egitimleri “uzaktan egitim”
seklinde verilmeli.
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Gimento Sektoriinde Teknisyenler ve Kapsam

[¢i Calisanlara Yonelik Enerji Verimliligi
Farkindalik Egitimi

Energy Eﬂciency Awareness Tmming for the Technicians and 1 n-scope
Employees in the Cement Sector

Sektorumuzin mavi yaka, beyaz yaka ve Ust duzey
yoneticilerinin ihtiyact olan konularda basarili bir sekilde
editim, tanitim ve organizasyon hizmet veren TCMB Egitim
MUdurlugu elinde bulundurdugu bilgi birikimi ve tecrubelerini
uzman egitmenleri ile birlikte “Cimenta Akademisi * olarak

editimlerine devam etmektedir.

Konvansiyonel egitimlerinin yani sira gunumuz kosullarina
uygun olarak e-learning ve/veya webinar formatinda
zenginlestirdigi editim ve etkinlik programlarini daha verimli,
pratik ve etkili bir sekilde surdurecektir.

Bu formati ile TCMB Cimento Akademisi, Bas tetkikci ve
Enerji Danismani Mahmut Selekoglu egitmenliginde Cimento
Sektorunde Teknisyenler ve Kapsam ici Calisanlara Yonelik
Enerji Verimliligi Farkindalik Egitimini COVID-19 anlemleri
gercevesinde gergeklestirdi.

Fabrikalanin  Uretim, makine bakim, elektrik bakim ve
koruyucu bakim teknisyenleriile kapsam igi diger mavi yaka
galisanlarina yonelik olarak 12 Mart 2020 tarihinde TCMB'de
duzenlenen ve 43 kisinin katldigi egitimde, enerjide genel
tasarruf oneriler, 1sitma ve yaliumda tasarruf Gnerileri, mavi
yaka icin enerji verimliligi dnemli noktalari ile ulagimda enerji
verimliliginin gunluk ve galisma hayatindan orneklerle anlatild!.
Egitimin basaril sekilde tamamlandidi belirlendi.
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TCMB Training Directorate that provides training, promotion,
and organization services successfully in the issues needed
by the blue-collar and white-collar employees as well as
executives of our sector continues its trainings as the
‘Cement Academy,” with its knowledge and experience and
its expert trainers.

It will continue its training and events program that it enriches
through e-learning and/or webinar formats in line with the
conditions of our present times, in addition to its conventional
trainings, in a more efficient, practical, and effective manner.
With that format, TCMB Cement Academy held the Energy
Efficiency Awareness Training for the Technicions and In-
scope Employees in the Cement Sector within the frame of
the COVID-19 measures, as lectured by Maohmut Selekoglu,
Head Inspector and Energy Consultant.

In the training held at TCMB for the production, machinery
maintenance, electrical maintenance,  and preventive
maintenance technicians of plants as well as their other in-
scope blue-collar employees on 12 March 2020 ond that
was attended by 43 persons, the issues of suggestions
for overall savings in energy, suggestions for savings in
heating and insulation, significant points in terms of energy
efficiency for blue-collar employees, and energy efficiency
in transportation were lectured through examples from
everyday life and the world of work. It was determined that
the training was completed successfully.



Dunyayr ve Turkiye'yi de etkisi altina alan COVID-19 nedeni
le dsha once ertelenen Krom VI indirgenmesi Metadlar
Egitimi S Nisan 2020 tarihinde 09.30-12.30 saatleri
arasinda online olarak gergeklestirildi.

Krom +6 iyonunun kaynaklari ve bunlarn azaltmanin
yontemleri, cimento degirmeninde ve ayrica silo sonrasinda
da Krom +6 indirgeme icin uygulanacak metodlarin italya
Merkezi Laboratuarlar Ar-Ge Mudurd Magistri Matteo,
Mapei Worldwide Satis Direktoru Davide Padavani ve Mapei
Turkiye Satis MUdurU Necdet Kaya tarafindan anlatidig
egitime 41 kisi katilim saglad!.

TCMB etkinlikleri kapsaminda ilk defa online egitim olma
ozelligi tasiyan ve oldukea ilgi goren egitimde Kimyasallarin
Kayd, Degerlendirimesi, zni ve Kisitlanmasi Hakkinda
Yonetmelik ile 31/12/2021 tarihinde yururluge girecek olan
torball gimentolarda 2 ppm altina indirgenmesi zorunlu hale
gelecek olan krom (V1) hakkinda katilimcilar sorularina yanit
buldular.

Egitim sonrasinda yapilan dederlendirmelerde egditimin
basarili sekilde tamamlandig belirlendi.

The Training on Chrome +6 Reduction Methods that was
postponed beforehand due to COVID-19 that affected the
world and Turkey was held online between 09.30 and 12.30
on 9 April 2020.

47 persons attended the training, where the sources of
the Chrome +6 ion and methods of reducing them and
the methods to be implemented in cement mills and also
following the silo process for Chrome +6 reduction were
lectured by Necdet Kayo, Mapei Turkey Sales Manager;
Davide Padovani, Mapei Worldwide Sales Director; and
Magistri Matteo, R&D Director of Italion Central Laboratories.
In the training that has the feature of being the first online
training within the scope of the TCMB events and that was
welcomed with substantial interest, the attendees received
answers to their questions in regard to the Regulations on
the Registrations, Assessment, Permits, and Restrictions of
Chemicals as well as chrome (Vi) whose reduction below 2
ppm will be rendered mandatory in bagged cements, which
will enter into force on 31/12/2021.

Inthe assessment conducted at the end of the training, it was
determined that the training was completed successfully.

KATILIMCILARIMIZA
TESEKKUR EDERIZ

Gimento Fabrikalar igin duzenlenen

Krom VI Indirgenmesi Metodlar
Online Egitimi basanyla tamamilandi.

wiswtema,o rg.ar
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Enocta firmast ile galismasi 2019 yilinda baslatilan ve Nisan
ayinda tamamlanan e-learning portal kullanima acild!.

Cimento Akademi E-Learning portall kullanim kontrolU
TCMB Egitim MUdurligunde olup, portala kayrtlar talep
edilen egitimlere gare alinacak.

Partalda ilk olarak Cimento Sektorunde Degirmenlerde Odit
Egitimi ve COVID-19 Genel Bilgilendirme Egitimlerine yer
verildi.E-learning olarak tamamlanacak yenieditimler sektarle
paylasilacak ve kullanicilanin eklenmesi gerceklestirilecektir.

The e-learning portal on which works were started with
Enocta firm in 2079 and completed in April has been put into
service.

The use of the Cement Academy E-Learning Portal is under
the control of TCMB Training Directorate and registrations for
the portal will be received in line with the trainings requested.

The portal initially included Audit Training in Mills in the
Cement Sector and COVID-19 General Informatory Trainings.
The new trainings that will be completed as e-learning will be
shared with the sector and users will be added.

TURKIVE CRMENTO MUSTAHSS LER] BirL b

Cimento Akademi Sizlerle Bulusuyor!

e. ht{lb il

*Egitimler ilgili kullanicilara atanmaktadir




Tirkiye'de COVID-19 Karsisinda

Alinan Onlemler
Measures Taken in Turkey Against COVID-19

Salgin surerken, her Ulke, her gun ortaya ¢ikan benzersiz
zorluklarla mucadeleye yonelik, kendi yontemlerini bulmaya
galismaktadir. 1 Nisan 2020 itibariyle, dunyada toplam
teyit ediimis vaka sayisi 911.308 olurken, dlumlerin toplam
sayisi 454397 olup, salgin, 180 Ulke ya da bolgeye yayilimis
durumdadir. Aslinda, Cin'de, 2019 Aralik ayi sonunda ortaya
¢ikan ilk vaka'nin Ustunden sadece dort ay kadar bir sure
gecmistir. Elbette, Ulkeler salginin baslangic asamasinda
ortaya cikan zorluklarin katlanarak artmasiyla gok sayida
insani etkileyen bu hastalikla yuzlesme esnasinda
vatandaslarinin guvenligini ve saghgini saglamaya yonelik
onlemler almalidir ; hemen her durumda, insanlarin saghgini
dikkate alma yuku, Ulkelerin ulusal saglik sistemlerinin
kapasitelerinin Uzerindedir.

Ancak, hepimizin her gun tecrube ettigi gibi, stz konusu
salginin etkisi, bununla da kalmamaktadir. Virisun kontrol
altina alinmasina ihtiyag duyan insanlar igin saghk
sistemlerinin dogru bir sekilde islemesinin saglanmasina
yonelik alinan onlemlerle birlikte, bireyler, sirketler ve
endUstriler bu mucadelede yer almis durumdadirlar.
Alinan onlemler, kuresel tedarik zincirleri, borsalar ve
piyasalarda olumsuz degisimlere neden oldugundan dolay,
ulusal ekonomiler ve dunya ekonomisi, kuresel anlamda
sikintilar yasamaya baslamistir. Bunlar da, sonug olarak,
isgucy, sosyal hizmetler ve egitime yonelik problemleri
tetiklemekte ve Ulkelerin, gunluk, acil cozumler gelistirmesini
gerektirmektedir. Krizin bu boyutu, en azindan bu turden
zorluklar barindirmaktadir.

Turkiye'ye gelince, 1 Nisan 2020 tarihi itibarigyle, 277'si
olumle sonuclanmis olan, toplam 15.679 adet teyit edilmis
vaka mevcuttur. Johns Hopkins Koronavirls  Kaynak
Merkezi verilerine gore, Turkiye, teyit edilen toplam vaka
sayisi bakimindan, dunyada 10'uncu sirada yer almaktadir.
Saglik Bakanlid'nin COVID-19 internet sitesindeki gunluk
etkilesimli koranavirUs tablosuna baktgimizda, 17 Mart
2020de S8 olan teyit edimis vaka sayisinin, 1 Nisan
2020'de 156793 yukselmesinin, sadece iki hafta surdugu
gorulmektedir ve bu da, grafikte, oldukega dik bir edri olarak
ortaya cikmaktadir.

Turkiye, 10 Mart 2020 tarihinde, ilk ulusal COVID-19
vakasinin duyurulmasi éncesinde dahi, bir takim koruyucu
onlemler almaya baslamistir. 6 Ocak gibi erken bir tarihte,
Saglik Bakanlg bunyesinde, bir Operasyon Merkezi
olusturulmustur. Ardindan, bir Bilim Kurulu teskil edilmis
ve Turkiye, dunyanin her yerinden gelen bilgilere gore, bir

In the midst of a pandemic, every country is trying to find
their own way of dealing with the unprecedented challenges
presented each day. As of 1 April 2020, total number of
confirmed cases in the world is 911308 with total number
of deaths at 45497 spread over 180 countries or regions.
The fact is that the first cases were noted in China at the
end of December 2019, only about four months ago. Of
course, the initial challenge for the countries take the form
of ensuring the safety and health of their citizens in the
face of this pandemic affecting an exponentially increasing
number of people; in almost all cases the burden of taking
care of the health of people surpasses the capacities of
national health systems of individual countries.

However, as we all know each day, the impact of the outbreak
does not remain the same. Ensuring the proper functioning
of health services for people who need control of the virus
along with the steps taken, individuals, businesses and
industries are also involved in this battle. The measures
token effected global supply chains, exchanges caused
negative changes in the markets, therefore National
economies and global economy have started to face
difficulties. All these events eventually trigger problems
for workforce, social services and education and allow
countries to develop daily urgent solutions. This dimension
of the crisis has at least such difficulties.

In Turkey's case, there are a total number of 15679
confirmed cases with a total number of 277 deaths, as of 1
April 2020. In terms of the total number of confirmed cases,
Turkey ranks 10th in the world, according to the data from
The Johns Hopkins Coronavirus Resource Center. Looking
at the interactive daily coronavirus table on the Ministry of
Health's COVID-19 website, it can be seen that it took only
about two weeks for the number of confirmed cases to go
from 98 on 17 March 2020 to 15679 on 1 April 2020 and
this represents quite a steep curve.

Turkey began taking some preventative measures even
before the first national case of COVID-19 has been
announced on 10 March 2020. As early as 6 January, an
Operation Centre has been set up within the framework of
the Ministry of Health. Following that, a Science Council
has been formed and Turkey started to drow up a ‘Guide
for COVID-19" in line with the flow of information coming
from all over the world. In the first stage, flights from Asian
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'COVID-19 Rehberi’ hazirlamaya baglamistir. ik agamada,
alinan anlemler, Cin (Wuhan) de dahil, Asya'daki Ulkelerden
olan ucuslarin iptalini de igerecek sekilde, koronavirusu
kontrol altina almaya ve yaylmasini onlemeye yonelik
gerceklesmistir.  GorUlen vakalarin  giderek artugr ve
durumun ciddiyetinin biyudagu Iran ve italya da listeye
eklenmistir. Bu Ulkelerden gelecek olan Turk vatandaslarinin
geri getirme calismalar, Digigleri Bakanhdl, Saglik
Bakanhgr ve Milli Savunma Bakanldl koordinasyonunda
gerceklestiriimisti. Mart basinds, yurt disindan gelen
insanlarin, evde kendilerini, 14 gun boyunca tecrit etmeleri
ve karantinaya almalar tavsiye edilmistir.

10 Mart'ta, Turkiye'deki ilk COVID-19 vakasinin agiklanmasi
Uzerine, alinan tedbirler farkl bir boyut kazanmis ve yeni
kisitlamalar, asamali olarak uygulanmaya baslanmistrr.
Baska Ulkelerle gergeklestirilen ucuslar yasaklanmig,
gunduz bakim merkezleri ve kulUpler kapatilmig, okullar
ve Universiteler ise, gegici olarak tatil ediimistir. Hastaneler
ve hapishaneleri ziyaret eden kimseler icin kisitlamalar
baslatimistir. Ulusal ve uluslararasi toplantilar, konferanslar,
bilimsel etkinlikler ve askeri tatbikatlar ertelenmistir.
Ardindan, insanlarin genis kitleler halinde bir araya
gelebilecegi kafeler, restoranlar, konser salonlar, tiyatrolar,
spor salonlan, muzeler, kUtUphaneler ve edlence yerleri
kapatimistir. Uluslararasi uguslarin yasaklandigi Umre'den
ve daha sonra Avrupa Ulkelerinden buyuk gruplar halinde
ulkemize gelen Turk vatandaslarinin, Genclik ve Spor
Bakanhgr tarafindan olusturulan, ogrenci  yurtlarinda
mecburi olarak 14 gunluk karanting kurall dahilinde
yerlestirilmeleri saglanmistir.

Her gecen gun daha fazla kisitlama uygulamaya
konulmaktadir. Yasl 65'in Uzerinde olan insanlarnin evden
clkmalan ve Istanbulun kigisal alanlarinda  egzersiz
yapiimasi dahil olmak Uzere insanlarin acik havada yaptiklar
bog zaman etkinlikleri yasaklanmistir. Insanlarn Istanbul’a
ve Istanbuldan baska uyerlere tasiyan sehirlerarasi
denizcilik hatlan iptal edilmis ve otomobil ve otobuUsle
yapilan sehirlerarasi  seyshatler, yetkililerin  6nceden
vereceKleri izne tabi hale getirilmigtir. Turkiye'nin her
yerinde, gesitli koyler karantina altina alinmis ve her sehrin
giris ve gikislaninda saglik kontrol alanlan olusturulmustur.
Diger sosyal mesafe oOnlemlerine paralel olarak,banka
galisma saatleri 12:00-17:.00 saatleri ile sinirlandirimistir.
Koronavirusun ~ kontrol  ediimesi  ve  yayllmasinin
onlenmesine yonelik bu dnlemlerin uygulamaya konmas,
bir anda degil, asamali olarak gerceklestirilmistir.

Salgin krizinin ekonomik ve finansal boyutuna baktgimizda,
Cumhurbaskani Recep Tayyip Erdogan’n, 18 Mart'ts,
Koronavirus Degerlendirme Toplantisinin ardindan yaptigi
agiklama ile igili onlemlerin duyurulmasinda belirleyici
olmustur. Bu dnlemlerin, ana hatlari ikikategoride belirtimesi
muUmkundur: mali ve parasal. Turkiye Cumhuriyeti Merkez
Bankas'nin (TCMB) basin bildirisinde ifade edildigi gibi,
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countries like China (Wuhan) were cancelled as measures
to monitor and prevent coronavirus spread then, Iran and
Italy, where the cases are gradually increasing and the
severity of the situation has grown, have been added
to list of countries that have prohibited flights . Turkish
citizens who will be brought to our country from mentioned
prohibited countries, the operation is carried out by in
the coordination of Ministry of Foreign Affairs, Ministry of
Health and Ministry of National Defense of Turkey. In the
beginning of March, peaple arriving from abroad were being
advised to self-isolate and quarantine themselves for 14
days at their home.

With the announcement of the first COVID-19 case in
Turkey on 10 March, measures took a different turn and
new restrictions have begun to be introduced gradually.
Flights to and from more countries have been banned, day
care centres, clubs have been shut down and schools and
universities have been temporarily closed. Restrictions
have been put in place regarding visitors for hospitals and
prisons. National and international meetings, conferences,
scientific activities ond military exercises have been
postponed. Cafés, restaurants, concert halls, theatres,
gyms, museums, libraries and entertainment venues
where people could come together in large numbers were
next to be closed down. Turkish citizens who came to our
country, where all international flights were prohibited, from
Umrah ond then from European countries in large groups,
they were forced to settle in student dormitories provided
by the Ministry of Youth and Sports of Turkey within the
framework of the 14-doy quarantine lows.

To this day, more restrictions are being introduced every
day. People over the age of 65 are banned to go out of
their homes and people are banned from outdoor leisure
activities, even exercising on the coastal areas of Istanbul.
Intercity maritime lines carrying people to and from
Istanbul have been cancelled and intercity travel by car
and by bus is made conditional upon pre-approval by the
authorities. Health checks have been set up entering and
leaving every city and a number of villages have been
put under quarantine all over Turkey. Banking hours have
been limited to 12:00-17:00 in line with the other social
distancing measures. Adoption of these measures relating
to containment and the prevention of the spread of the
coronavirus have been gradual rather than at once.

As for the economic and financial dimension of the
pandemic crisis, the statement made by President Recep
Tayyip Erdogan on 18 March following the Coronavirus
Assessment Meeting has been pivotal in announcing
the relevant measures. These can be outlined under two
categories; fiscal and monetary. As stated in the press
release by the Central Bank of the Republic of Turkey



bankalara, TL ve doviz likiditesi yonetiminde esneklik
saglayarak ongorulebilirligi artirmak;  kurumsal sektore
kesintisiz kredi akisi sagdlamak icin bankalara hedefi
belirlenmis fazladan likidite imkanlari sunmak ve reeskont
kredilerinin dUzenlenmesiile, inracatgi firmalarin nakit akisini
artirmak amaclyla, bir takim parasal 6nlemler uygulanmaya
konulmustur.

Bu baglamda, TCMB; bankalara, surekli gundiz ve gece
hizmetlerinde ihtiya¢ duyduklan kadar likidite temin etmek;
91 gune kadar vadesi olan repo inhaleleri ile, piyasaya
likidite saglamak; Acik Piyasa Islemleri (API'ler) kapsaminda
Birincil Bayilere yonelik likidite limitlerini artirmak; Euro,
altin ve ABD Dolar karsisinda, konvansiyonel dedis tokus
ihalelerinin, bir, U¢ ve alt aylik vadelerle duzenlenmesi
imkanini kazandirmak; FX rezerv gereksinimi oranlarini, tum
yukumluluk turlerinde 500 baz puan dusurmek; kurumsal
sektare kesintisiz kredi akisini givence altina alma adina,
bankalarin hedeflendigi ilgili bankanin, kurumsal sektore
saglamis oldugu ya da saglayacagr kredi miktarina bagl
olarak alacag fonlarn tutarlart olan ek likidite imkanlarini
saglamaya yonelik tedbirler alinmistir.

Ayrica, krizin olumsuz etkilerini azaltma kapsaminda,
ihracat ve doviz takasindan kazang elde etme hizmetlerine
yonelik reeskant kredileri ile ilgili alinan onlemler arasinda
asagidakiler de bulunmaktadir: reeskant kredileri geri 6deme
vadelerinin uzatimasi (bu, 76 milyar USD'ye kadar olan
reeskont kredilerinin geri 6denmesini erteleyebilmektedir);
ihracat tashhudU henUz yerine getirilmemis  olan
reeskont kredilerine yonelik, 12 aylik ek ihracat tashhidu
gerceklestirme sUresi saglanmasi ve kisa vadeli kullanim
icin, reeskont kredilerinin maksimum vadelerinin 240 gune
uzatimasi.

Mali agidan, Cumhurbaskani tarafindan, ekanomiye destek
olmast igin, 100 milyar TLlik Ekonomik Istikrar Kalkani paketi
aciklanmistir Bu baglamda, perakende, demir-gelik ve metal
endUstrileri, otomotiv, lgjistik ve tasimacilik endustrileri,
sinema ve tiyatrolar, seyahat ve konaklama, yiyecek ve
icecek, tekstil ve konfeksiyon alaninda bulunanlarigin, Nisan,
Mayisve Haziran 2020 aylarina ait stopaj KDV vergisi ve SGK
primleri, alt ay boyunca ertelenmistir. Konaklama vergisi,
2020 Kasim ayina kadar alinmayacaktir. Yurtigi havayolu
ulastirmasinda, su anda yuzde 18 olarak uygulanmakta
olan KDV, Ug ay igin yuzde 1'e dugurdlecektir. Son donemde
alinan onlemler nedeni ile nakit akigl olumsuz etkilenen
firmalanin kredileri igin 6deyecedi geri 6deme taksitleri ve
faizleri, en az Ug ay ertelenecek ve gerektidinde, kendilerine
fazladan mali destek saglanacaktr. Ihracat yapan firmalars,
kapasite kullanim oranlarini surdurmek amacl ile, stok
finansman destedi saglanacaktr. Nisan, Mayis, Haziran
2020 tarihlerinde, krizden olumsuz etkilenmekte olduklarini
beyan eden esnaf ve sanatkarlarin Halkbank'a odeyecedi
kredi borclari, sermaye ve faiz 6demeleri de, faizsiz olarak,
Uc ayligina ertelenecektir.

(CBRT), some monetary measures have been adopted with
the aim to enhance predictability by providing banks with
flexibility in TL and foreign exchange liquidity management;
to offer targeted additional liquidity facilities to banks
to secure uninterrupted credit flow to the corporate
sector and to boost cash flow of exporting firms through
arrangements on rediscount credits.

Within this context, the CBRT has adopted measures in
relation to providing banks with as much liquidity as they
need through intraday ond overnight stonding facilities;
injecting liquidity to the market through repo auctions
with maturities up to 97 days; increasing the liquidity
limits of Primary Dealers in the framework of Open
Market Operations (OMOs): giving the possibility of holding
conventional swap auctions with maturities of one, three
and six months against Euros and Gold as well as US Dollars;
reducing FX reserve requirement ratios by 500 basis points
in all liability types; In order to secure uninterrupted credit
flow to the sector and also other measures have taken
by relevant banks' for targeted bank which has already
provided or will provide additional liquidity possibilities for
the amounts of funds to be received to meet corporate
sectors’ needs.

Also regarding rediscount credits for export and foreign
exchange earning services, measures taken to mitigate
the negative effects of the crisis include: extending
the maturities for repayment of rediscount credits (this
can postpone the repayment of rediscount credits
corresponding up to USD 76 billion); offering an additional
12 months export commitment fulfilment time for the
rediscount credits whose export commitment has not
been fulfilled yet; and extending maximum maturities for
rediscount credits to 240 days for short term utilisation.

On the fiscal side, 100 billion TL worth package of Economic
Stability Shield has been announced by the President to
help the economy. Within this context, withholding VAT
tax and SSI premiums for the months of April, May, and
June 2020 have been postponed for six months for those
in retail iron and steel and metal industries, automotive,
logistics and transport industries, movies and theatres,
trovel and accommodation, food and beverages, textile
and apparel. Accommodation tax will not be levied until
November 2020. VAT which is currently at 18 percent for
domestic airline transport will be brought down to 1 percent
for three months. Repay instalments and interests payable
on loans by firms whose cash flow is adversely affected
by the recent measures will be postponed for at least
three months and, if necessary, they will be provided with
more financial support. Exporting firms will be given stock
financing support in order to keep their capacity utilisation
rates. Credit debts, capital and interest payments for April,
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Son geligmeler sonucunda likidite ihtiyaci olan KOBI'leri
desteklemek amact ile, Kredi Teminat Fonu limit, 25 milyar
TLden, 50 milyar Tl'ye c¢ikanlmig durumdadir. Degeri
500.000 TL'den daha az olan konutlara yonelik minimum
pesin 6denme orani, yuzde 10'a gekilecektir. Kisa Donemli
Calisma Odenegi prosedurt, daha kolay ve daha hizli hale
getirilecektir. Minimum emekli ayligi 1.500 TL'ye ¢ikarnlmistir
ve emekKli aylgr alanlara yonelik dini bayram ikramiyesi,
2020 ylll, Nisan ayr basinda odenecektir. Aile, Calisma ve
Sosyal Hizmetler Bakanligl, Bakanlik¢a belirlenen kriterleri
karsilayan, ihtiyag sahibi kigilere, toplam 2 milyar TL
degerinde mali yardim temin edecektir. Yasi 80'in Uzerinde
olan ve evlerinde tek basina yasayan kisilere destek
saglamak igin, periyodik bir takip programi alusturulmustur.

Hukuk tarafinda, hukuk sistemi Uzerindeki yuku hafifletmek
amact ile, birgok iflas ve borg icra prosedury, 2020 Nisan
ayl sonuna kadar durdurulmus, yasal bildirim prosedurleri
ise, 2020 Mart ayl sonuna kadar ertelenmis durumdadir.
Bircok vergi yonetimine yonelik islem ve diger prosedurler
ve tapudaki islemler, elektronik olarak ya da posta hizmeti
kullanilarak yerine getirilecektir; gelir vergisi son beyan
tarihleri  uzatilacaktr; mahkemelerde gorllen davalar
ertelenecek ve arabuluculuk amagl yapilan toplantilar da
telekonferans ile gergeklestirilecektir.

Salginin kuresel olgekteki olumsuz etkilerini dengelemeye
yonelik yeni onlemler alinmaya devam etmektedir.
Avrupa'daki her uUlke, Turkiye'de oldugu gibi, kendi ©zel
durumlari igin  hayati oldugunu dusundukleri, farkl
onlemleri almaktadirlar. AB'de, i¢ piyasanin sorunsuz bir
sekilde islemesini saglamak; salgin nedeni ile zor durumda
olan endustrilere, butge kaygllari ile ilgili kagis hukumlerini
uygulamaya koyarak yardmei olmak; endUstrilere mali
destek temin etmeye yonelik Devlet Yardimi kurallarini
kolaylastirmak ve Uye Ulkelerin kaynaklarini, daha fazla
ihtiyag duyan Ulkelere yeniden dagitmak igin bir araya
getirmek amaci ile bir takim onlemler almaktadir. Ancak,
AB'nin, Avrupa ruhunu koruma adina, en onemli konular
Uzerinde, birlik icerisinde hareket edip edemeyeced,
halen bilinmemektedir. Ayrica, dunyanin genis dlcude tum
dunyay etkileyen salgin tehdidi karsisinda birlik igerisinde
hareket edip edemeyecedi bilinmemektedir.

Sema Gengay Capanodly, IKV Kidemli Uzman

Kaynak: Iktisadi Kalkinma Vakfi 02/04/2020
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May, June 2020 payable to Halkbonk by tradesmen and
craftsmen who declare that they are adversely affected
by the crisis will also be postponed interest free for three
months. Credit Guarantee Fund limit has been raised from 25
billion to 50 billion TL to support those SMEs who are in need
of liquidity as a result of the recent developments. Minimum
down payment for housing with a value of less than 500,000
TL will be brought down to 10 percent. The procedure for
Short Term Working Allowance will be made easier and
quicker. The minimum pension has been increased to 1500
TL and the religious fest bonus for the pensioners will be paid
in the beginning of April 2020. The Ministry of Fomily, Labour
and Social Services will give a total of 2 billion TL worth of
financial aid to those in need who meet the criteria set by the
Ministry. A periodical follow-up programme has been set up
to provide support to people who are over 80 years of age
and who are living alone in their homes.

On the legal side, in order to ease the burden on the
legal system, most bankruptcy and debt enforcement
procedures have been halted until end of April 2020; legal
notification procedures are postponed to the end of March
2020 Most tax administration and other procedures and
title deed transactions will be processed either electronically
or by post; deadlines for income tax declarations are to be
extended. court cases will be postponed and mediation
meetings will take place via teleconference.

New measures keep coming in order to offset the adverse
effects of the pandemic on a global scale. Every country
in Europe, like Turkey, is taking different precautions and
measures they see as vital in their specific circumstances. EU
has been taking some measures to keep the internal market
moving smoothly, to help the firms and industries under
distress due to the pandemic by activating escape clauses in
relation to budgetary concerns, easing the State Aid rules to
provide financial aid to industries as well as bringing together
resources from Member States to redistribute them to those
in greater need among others. However, it still remains to be
seen whether EU will be able to act in unity on issues which
matter most to keep the spirit of Europe. It also remains to be
seen whether the world at large will be able to unite under the
threat of the pandemic affecting the whole world.

Sema Gencay Capanoglu, IKV Senior Expert

Kaynak: Newsletter-The Economic Development Foundation
(IKV] dated 02April2020



Koronaviris Sallg( ni1ve Merkez Bankalarinin

Aldigi E

Coron ary Virus O

onomik Onlemler

utbreak and Economic Measures Taken

by Central Banks

Tum dunyayr sarsan koronavirUs salgini halk saghgini
tehdit ederken Ulkeler de agir bir ekonomik darbe ile
karsl karslya bulunuyor. Koronavirusunun ekonomilere
muhtemel etkilerinin farkl yollardan karsimiza cikmasi
bekleniyor. Ik olarak, virisun salgin hale gelmesinden sonra
Onunun alinmasi amaciyla alinan sosyal izolasyon tedbirleri
ekanomik yavaslamay: tetikliyor. Bu durum beraberinde
Uretim ve dig ticarette yavaslamay getirigor. Ote yandan
kuresel boyuttaki bu salgin finansal piyasalar da olumsuz
etkiliyor. Piyasalarda yasanan panik ve belirsizlik varlik
satiglarina yol agarken fiyatlarinin da dusmesi ve bu
varliklarin sahibi olan sirketlerin de degerlerinin dusmesi
sonucunu ortaya cikarnyor. Piyasada yasanan likidite
ihtiyaci borglanma faizlerinin yUkselmesine neden olurken
sonug yine Uretimim yavaslamasina dogru gidiyor.

Iste koronaviris salgininin Uretim ve finans piyasalarinda iki
koldan ekonomileri daraltici etkilerinin dnlenmesi amaciyla
hukumetlerin yani sira merkez bankalari da devreye girerek
birtakim 6nlemler aliyor. Bu 6nlemler de genel olarak ek faiz
indirimi ve onlemler paketi olarak karsimiza gikiyor.

ABD Merkez Bankasi Tarafindan Alinan
Onlemler

ABD Baskani Donald Trump, ilk etapta salginla mucadele igin
8,3 milyar dolarlik ek butgeyi onaylarken, 13 Mart'ta Ulke
genelinde ulusal acil durum ilan etti. Hazirlanan ekonomik
tegvik paketi kapsaminda ayrica, ABD Merkez Bankasi (FED)
ile ekanomiyi desteklemeye yonelik likidite saglanacagini
acikladi. Piyasalarn sakinlestirmeye yonelik 50 baz puanlik
acil faiz indirimi piyasalardaki yangini sénduremeyince FED
bu kez de piyasalara likidite surdu. Ancak bu onlemler de
yeterli olmayinca FED, bu zorlu donemde hane halklarini,
isletmeleri ve ABD ekonomisini desteklemek icin tim
araclanini kullanmayl tashhit ettigini agikladi. Ulkede
ekanomiyi desteklemeye yonelik olarak hane halklarina ve
isletmelere kredi akisinin saglanmasi amaciyla siki acil mali
onlemler aldi. Bu kapsamda FED, piyasalarin sorunsuz bir
sekilde igleyisini saglamak Uzere devlet tahvili ve ipotege
dayall menkul kiymet satin almayr taahhut etti. FED'in fon
piyasalarina onemli miktarda nakit enjeksiyonu, %0 faiz
oranlar ve diger bor¢ verme programlarnyla birlikte son
uyguladigi acil onlemler paketi, 100 yili askin tarihinde
ekonomiye yaptidi en buyuk mudahaleyi olusturuyor.

Bu kapsamda FED cesitli borclanma kolayhdi saglayan
araglarla piyasayr destekliyor. Bunlardan iki tanesi Ozel
sektorun borglarini satin alacak Ug acil borglanma kolaylg,
Ucuncusu ise 2008 mali krizi sirasinda yaratilan, 6grenci,

Although the world-shaking coronavirus  pandemic is
threatening public health, countries are subject to a heavy
economic impact. Possible impacts of coronavirus on the
economies are expected to take place in various ways. First
of all the precautions for social isolation taken to deal with
the virus following its transformation into a pandemic trigger
an economic slowdown, which brings along deceleration in
production and foreign trade. On the other hand, this pandemic
on a global scale poses negative impacts on the financial
markets as well. While panic and uncertainty in the markets
lead to asset sales, the decrease in their prices results in the
devaluation of the companies that own those assets. The
need for liquidity on the market causes the borrowing interest
to increase, ending up also with a slowdown in production.

Along with the governments, central banks intervene with the
situation and adopt some precautions to prevent the shrinking
impacts of the coronavirus pandemic on economies on the
production and finance markets. Such measures generally appear
to us as additional interest reduction and packages of precautions.

Measures adopted by the US Central Bank

On the first stage, US President Donald Trump approved an
additional budget of USS83 billion and declared a state of
emergency throughout the country to fight the pandemic on
March 13. Within the scope of the economic incentive package
prepared, it was announced that liquidity will be provided to
support the economy with the Federal Reserve (FED) When
the 50 base-point emergency interest rate cut to assuage
the markets failed to put out the fire experienced on them, the
FED this time injected liquidity on the markets. Nevertheless,
when such measures also failed to become sufficient, the FED
announced that it had undertaken to use all its instruments to
support households, businesses, and the economy of the US in
such athormy period. It adopted firm urgent financial precautions
to ensure the flow of credits to households and businesses in
order to sustain the economy in the country. In that scope, it
undertook to purchase government bonds and mortgage-
based securities to ensure problem-free running of the markets.
The FED's latest package of urgent measures, together with its
significant amount of cash injection into the fund markets, 0%
interest rates, and other lending programs, is its most substantial
intervention with the economy in its history of over 100 years.

In that scope, the FED supports the market with the
instruments that provide various borrowing facilitations. Two
of them include three urgent borrowing facilitations that will
purchase the debts of the private sector and the third concerns
the revitalization of an emergency program of providing
borrowings to banks in exchange of the guarantees that were
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araba alim ve kredi karti kredileri ve kuguk isletme kredilerini
iceren teminatlara karsilik bankalara borg veriimesini iceren
bir acil durum programinin yeniden canlandiriimasini
iceriyor. Fed ayrica yakinda uygun kugUk ve orta olgekli
isletmelere saglanacak kredileri destekleyen bir program
da agiklad.

Avrupa Merkez Bankasi Tarafindan Alinan
Onlemler

Tum dunyada merkez bankalar koronavirusunun ulke
ekonomilerinde yarattdi yikicr etkilerin azaltimasi amaciyla
birtakim énlemler alirken Avrupa Merkez Bankasi (AMB) da
Avra Alanina yanelik 750 milyar avro (820 milyar dolar)
tutannda acil bir mali paket agikladi. Bu kapsamda AMB'nin
Kuresel Salgina Karsi Acil Alm Programi gergevesinde Avro
Alani Ulkelerinin kamu ve 0zel sektor borglanma senetlerini
satin almasi planlaniyor. Program dahilinde AMB varlik alim
islemlerini 2020 sonuna kadar yurutmeyi ve meveut varlik
alimi programi kapsamindaki butdn varlk Kkategorilerini
icermeyi hedefliyor.

Programin temel esaslari su sekilde belirlendi:

- AMBnin kamu sektorune iliskin varlk alimlarinds,
ulusal merkez bankalarinin tahsis tutarlari esas
alinmaya devam edilecek. Yeni Program kapsaminda
varlik alimlari esnek bir sekilde gergeklestirilerek, satin
alma akislarinin zaman iginde, varlik siniflarl arasinda
ve yetki alanlari arasinda dagiiminda dalgalanmalara
izin verilecek.

Program kapsamindaki varlik alimlarinda Yunan
HUkumeti tarafindan ihrag edilen menkul kiymetler
uygunluk sartlarindan muaf tutulacak.

Virds salginin kriz asamasl sona erdigine kanaat
getirildiginde Program kapsamindaki net varlik alimlar
sona erdirilecek. Ancak bunun her durumda 2020
sonundan once gergeklesmesi ongorulmuyor.

Reel sektor alm programi kapsamindski uygun
varliklarin - gesitliligi - finansal olmayan borglanma
senetlerine genigletecek ve yeterli kredi kalitesine
sahip tUm ticari senetler yeni program kapsaminda
satin alinabilecek.

Teminat cergevesinin ana  risk  parametreleri
duzenlenerek teminat standartlari kolaylastirilacak.

AMB Yonetim Kurulu KoronavirUs salginina karsi alinacak
onlemlerde siki ve guglu bir durus ortaya kayarak yaptidi
basin agiklamasinda bunu su ifadelerle belirtti: "AMB bu son
derece zorlu donemde Avro Alani'nin tum vatandaglarini
destekleme rolunu Ustlenmeye kararlidir. AMB ekonominin
tom sektorlerinin bu soka karsi destekleyici finansman
kosullarindan faydalanmasini saglayacaktr. Bu, aileler,
firmalar, bankalar ve hukumetler icin ayni sekilde gegerlidir.
AMB, yetkisi dahilinde gereken her seyi yapacaktr. Bu
amagla, gerektiginde varlk satin alim programlarinin
bdyuklugunu  artirabilecek  bilesimlerini  dizenlemeye
hazirdir. Ekonomiyi desteklemek igin tum segenekleri ve
tum olasiliklar arastiracaktir”

Kaynak: IKV 16-31 Mart 2020 Buteni
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created during the 2008 financial crisis and that include the
student loans, loans of vehicle purchases and credit cards, as
well as the loans of small businesses. The FED announced a
program that supports the loans to be provided to appropriate
small and medium businesses in a little while.

Measures adopted by the European Central
Bank

While central banks in the entire world are taking precautions
to mitigate the destructive impacts of coronavirus in their
economies, the European Central Bank (ECB) has announced
an urgent financial package with the value of 750 billion euros
(USS820 billion) for the Euro Zone. It is planned in that scope
to purchase the debt securities of the public and private sector
of the Euro Zone, within the frame of the ECB's Emergency
Purchase Program against Global Pandemic. In the scope of
the program, the ECB aims to execute the transactions of asset
purchases until the end of 2020 and cover all asset categories
within the scope of the current asset purchase program.

The basic principles of the program have been identified as

follows:
The allotment amounts of national central bonks will
continue to be considered in asset purchases of the ECB
oriented to the public sector. Fluctuations will be allowed
in the dissemination of the flow of purchases across
Jurisdictions and asset closses in the course of time, by
carrying out the asset purchases in a flexible manner,
within the scope of the New Program.
The securities issued by the Greek Government will be
exempt from compliance requirements in the purchases
of assets within the scope of the Program.
When the crisis stage of the virus pandemic is considered
to have come to an end the net asset purchases
performed within the scope of the Program will be
terminated. Nevertheless, it is not expected to take place
prior to the end of 2020 in any case.
The diversity of the suitable assets within the scope of
the real sector purchase program will be expanded across
non-financial debt securities and it will be possible to
purchase all the commercial bonds having the sufficient
credit qualification through the new program.
Guarantee standards will be facilitated by adjusting the
major risk parameters of the guarantee framework.

In its press release, the Board of Directors of the ECB expressed
its firm and strong stance in terms of the precautions to be
taken against the coronavirus pandemic, as follows: “The ECB
is determined to undertake the role of supporting all the citizens
of the Euro Zone in this extrernely difficult period. The ECB will
ensure that all sectors of the economy will maoke use of the
supportive financing conditions against such a shock. This is
equally applicable to families, firms, banks, and governments.
The ECB will conduct anything required within the scope of its
authorization. Accordingly, itis ready to arrange its compositions
that may enlarge the dimensions of its asset purchasing
programs, whenever required. It will be in search of all options
and possibilities for buttressing the economy.”

Source: The Economic Development Foundation (IKV) 16-31
March 2020 News bulletin



Turkiye IMSAD ‘Mart 2020 Sektor Raporu’ Agiklandi: Koronaviriis Salgint
Etkilerinin Mart Ay1 Verilerinde Ortaya Cikmasi Bekleniyor

Insaat Malzemeleri Sanayi Uretimi 1S Ay
Sonra llk Kez Ocak Ayinda Artti

Imsad Turkey March 2020 Sector Report Announced Impacts of the Coronavirus Pandemic
are Expected to Show Up in March Data

Production of Building Materials Industry Increased for the First Time
After 15 Months in January

Turkiye IMSAD, yapl sektorl ve ekonomi gevreleri
tarafindan dikkatle izlenen aylik sektor raporunu agikladi.
Torkiue IMSAD Mart 2020 Sektér Raporuna gore;
yeni yila hizli bir baslangic yapan insaat malzemeleri
sanayi uretimi, 2020 yili ocak ayinda 2018 yili ocak
ayina gore yuzde 9,3 artt. Boylece 15 aydir gerileyen
sanayi uretimi yeniden ilk kez ocak ayinda yukseldi.
KoronavirUs salgini etkilerinin- mart ayr verilerinde
ortaya ¢ikmasi bekleniyor.

Ingaat malzemesi sektdrinin cati kurulugu Turkiye Ingaat
Malzemesi Sanauicileri Dernegi (Turkiye IMSAD) tarafindan
hazirlanan ‘Mart 2020 Sektor Raporunda su tespitler yer
aldr Ingaat sektaru 2018 ve 2019 yillarindaki finansal
dalgalanmalar ve mali soklardan en gok etkilenen sektor
oldu. Bu nedenle genel ekonominin 2019 yilinda yuzde
0,9 buyumesine Kkarsin ingaat sektord yuzde 8,6 kuguldu.
Kendi i¢ dinamiklerinden kaynaklanan sorunlar nedeniyle,
ekonomideki genel iyilesme ingaat sektorune yansimadi.
Insaat sektorinde yeniden bUyUmenin  sektorin g
dinamiklerinden  kaynaklanan sorunlarin  ¢ozumd ile
mUmkUn oldugu goruldu.

2020, ingaat sektord icin yeni bir kigilme
yili olabilir

2020 yilinin ilk ceyrek doneminde ingaat sektorinun
faaliyetlerinde toparlanma egilimi ve talepte iyilesme
gorulmeye baglandl. Finansman tarafinda da kosullarda
iyilesmeler goruldu. Ancak koronavirls etkisi bu goreceli
iylesmeye ara verdi. Ingast sektorl ve faaliyetleri de
koronavirUs salginindan olumsuz etkilendi. Bu nedenle
iyilesmenin henUz cok basinda olan ve kirllganhgini koruyan
insaat sektoru 2020 yilinda da kugulme ile karsl karsiya
kalabilir. Koronaviris salgini ile mUcadele kapsaminda
Turkiye'de bircak iktisadi faaliyete gegici olarak ara verildi.
insaat sektort fasliyetleri ise hentiz bu kapsamin disinda
kaliyor. Ingaat sektarl faaliyetleri devam ediyor. Ancak
ingaat firmalari ve muteshhitler dnlem amaciyla islerini
yavaslatiyor veya bazi projelerinde islere gegici olarak
ara verigor. Koronaviris salgininin ulastigi boyut, insaat
faaliyetlerini de artan oranda etkilemeye baslyor.

IMSAD Turkey has made public its monthly sector report
curiously followed by the construction sector ond economy
circles. The production in the building materials industry that
started the new year fast grew by 9 3percent in Jonuary 2020
compared to January 2019, according to the IMSAD Turkey
March 2020 Sector Report. Thus, industrial production, which
had been declining for 15 months, rose again for the first time
in January .Impacts of the corona virus outbreak are expected
to show up in March data.

Following topics were identified in the ‘March 2020 Sector
Report’ drawn up by Association of Turkish Construction
Material Producers (IMSAD Turkey). the umbrella entity of the
Construction materials sector: Building industry is the industry
most affected by the financial fluctuations and shocks of 2018
and 2019, Thus, with the general economy rising by 0.9 per cent
in 2013 the construction sector contracted by 8.6 per cent. The
overall improvement in the economy was nat reflected into the
construction sector due to the setbacks stemming from its own
internal dynamics. It was observed that the re-growth in the
construction sector was possible through the solution of the
problems arising from the internal dynamics of the sector.

2020 might be a new year of recession for the
construction sector

Atendency toward recovery in the activities of the construction
sector and an improvement in demand started to appear in the
first quarter of 2020. Improvements in the conditions were
also observed interms of financing. Nevertheless, the corona
virus effect halted this relative progress . The construction
sector and its activities were also affected negatively by the
coronavirus pandemic. For this reason, the construction sector,
which is at the very beginning of the recovery and preserving its
fragility, may face shrinkage in 2020 as well. Many economical
activities were suspended temporarily within the frame of the
fight against the coronavirus pandemic in Turkey. Construction
sector activities are outside of that scope for the time being.
However, construction companies and contractors are slowing
down their business for preventive purposes or temporarily
interrupting jobs in some projects.The dimension reached by
the coronavirus pandemic is starting to affect the construction
activities increasingly.
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ingaat, destelenecek sektérler arasinda
yer aldi

Koronavirus salgini nedeniyle ekonomide birgok destek
paketi ve onlemi aciklaniyor. Bu ¢nlemlerden bir tanesi de
Nisan-Haziran ddnemine iligkin SGK primi, muhtasar ve
KDV odemelerinin 6 ay ertelenmesi oldu. Ingaat sektory
de bu segilmis sektorler iginde yer aldi. Buna gore; bina
projelerinin gelistirimesi, ikamet amaclh binalar ile ikamet
amacl olmayan binalarin ingaat, binalarin  yeniden
duzenlenmesi ve yenilenmesi faaliyetleri, yikim igleri, isitma,
havalandirma, sogutma ve iklimlendirme sistemlerinin
kurulumu, binalarin ic ve dis boyama isleri, duvar ve yer
kaplama gibi bina ingaatl ile 6zel ingaat faaliyetleri yuruten
tum firmalar bu destek kapsamina alind!.

ingaat malzemeleri sanayisi, vergi destegi
kapsaminda yer almadi

Insaat sektory, koronavirls salginindan en gok etkilenen
sektarlerden biri olarak degerlendiriliyor. Bu olumsuz
etkilenmenin insaat malzemeleri sanayisine de yansimasi
bekleniyor. Ingaat malzemelerinin  perakende  satigini
gerceklestiren firmalar destek kapsami icinde yer aliyor.
Nitekim perakende satis yapan firmalarin bir bdlumu zorunlu
olarak zaten kapatma kararl kapsaminda. Perakende
satislardaki bu yavasglamanin da insaat malzemeleri sanayi
uretimini ve firmalarini olumsuz etkilemesi bekleniyor. Dogal
tas ve mermer, demir-celik, aluminyum, mutfak ve banyo
mobilyalan hari¢ ingaat malzemeleri sanayisi vergi destedi
kapsaminda yer almadi.

ingaat malzemeleri sanayi iretimi ocak ayinda
yuzde 9,3 artti

Ingaat malzemeleri sanayi Uretimi 2020 yilina hizli bir
baglangic yapt. Uretim, 2020 yili ocak ayinda 2019 yll
ocak ayina gore yuzde 9,3 artti. Boylece 15 aydir gerileyen
sanayi Uretimi yeniden ilk kez ocak ayinda artt. 20718
ve Ozellikle 2019 yilindaki daralmanin ardindan yasanan
Uretim artisinda i¢ pazardaki hareketlenme ile inracattaki
miktar artisi belirleyici oldu. Ayrica kuvvetli bir baz etkisi de
yasand..

Ocak ayinda 22 alt sektorun 15'inde Uretim bir onceki yilin
ocak ayina gore yukseldi. 6 sektorde ise Uretim geriledi.
Ocak ayinda hazir beton Uretimi gegen yilin ayni ayina
gore degismedi. Ocak ayinda Uretimde en yuksek artis
yasanan ilk bes sektor sunlar oldu; birlestirilmis parke ve
yer dosemeleri, seramik kaplama malzemeleri, dUz cam ve
yalitm camlar, insaat boya ve vernikleri ile gcimento.

2020 yi ocak ayinda Uretiminde gerileme yasanan alt
sektarler ise cimento ve betondan esyalar, metalden kapi
ve pencereler, plastik insaat malzemeleri, ahsap insast
malzemeleri, tugla ve kiremit ile islenmis taglar oldu. Ingaat
malzemeleri sanayisi Uretimde yeni yila hizli bir baslangig
yapti ancak alt sektorler itibaryla Uretim performansi
oldukea farklilik gosterdi. Bu nedenle Uretimde dengeli ve
genele yayilan bir buyumenin basladigini séylemek icin
henuz erken oldugu goruldu.
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Construction sector was among the sectors
to be supported as “force majeure”

Numerous support packages and measures in the economy
are being announced due to the coronavirus pandemic. One of
such measurement was the six-month postponement of the
payments of the Social Security premiums, withholding tox, and
VAT for the April-June period. The construction sector also took
place among the sectors chosen for that purpose. According
to this; all companies carrying out construction activities
ond operations under construction of structures ; such as
development of building projects, construction of residential
buildings and non-residential buildings, reorganization and
renovation of buildings, demoalition works, heating, ventilation,
cooling and air-conditioning systems, building interior and
exterior painting works, coating walls and floors are supported.

Building materials industry was not included
in the scope of the tax support

The construction sector is considered as one of the sectors
mostly affected by the corona virus outbreak. It is expected
that such negative impact will also be reflected into the
construction materials industry. The firms that perform the
retail sales of construction materials are included in the
scope of the support scheme. Some of the firms that conduct
retail sales are already covered by the closure decision.
The slowdown in the retail sales is expected to affect the
production in the construction materials industry and its firms.
Construction materials industry was not included in the scope
of the tax support, save for the sectors of natural stone and
marble, iron-steel, aluminium, kitchenware, and sanitary ware.

Production in the building materials industry
grows by 9,3 in January

Building materials manufacturing industry began a rapid start
by 2020.The production grew by 9.3 percent in January 2020
compared to January 20719. This way, the industry production
that has been declining for 15 months increased once again in
Jonuary. The reanimation on the domestic market and quantity
increase in exports were determingative in the increase of the
production experienced following the shrinkage that took place
in 2018 and especially in 2019. A strong base effect was also
experienced.

Production in 15 of the 22 sub-sectors increased in January,
compared to Jonuary of the previous year. A decline in
production was experienced in six sectors. Ready-mixed
concrete production did not change in Jonuary compared to
the same month of the previous year. The first five sectors in
whose production the highest-level increase was experienced
in January were as follows: combined parquet and flooring,
ceramic coating materials, flat glass and insulation glasses,
construction paints and varnishes, and cement.

The sub sectors in whose production o decline was
encountered in Jonuary 2020 were objects made of cement
and concrete, doors and windows made of metal, plastic
construction materials, wooden construction materials,
bricks and roof tiles, and dressed stones. Production in the
construction materials industry started the new year fast
but the production performance varied to a significant extent
when it comes to subsectors. Hence, it was observed that it
was early to mention the commencement of a growth that is
balanced and that expands along the generality in production.



2020 yil ocak ayinda ihracat yiizde 10,2 artti

Insaat malzemeleriinracat yeniyila iki haneliartig ile basladi.
2020 yilinin ocak ayinda insaat malzemeleri ihracat, gegen
yihn ocak ayina gore yuzde 10,2 artt ve 1,76 milyar dolar
seviyesinde gerceklesti. 2020 yil ocak ayinda, aylik ihracat
artisi hizlandi. Boylece yeni yila ihracatta hizli bir baslangig
yapild. Yeni yila girerken ticaret savaslarinin hafiflemesi ile
Brexit belirsizliginin ortadan kalkmasi dunya ticaretine ve
ihracata Umit verdi. Ancak ocak ayi inracatinda koronavirls
salgininin etkileri hentz gordlmedi. Salgin etkilerinin subat
ayinda baslayarak mart ay ihracat verilerinde 6nemli
olgude ortaya gikmasli bekleniyor.

ingaat sektérii giiven endeksi mart ayinda 6,6
puan yikseldi

insaat sektdri guven endeksi 2020 yilina cok dnemili bir
arts ile baslamig, sektdrin guven endeksi yeni yilin ilk
ayinda 15,6 puan birden artmig, subat ayinda G,1 puanlik
bir dusUs yasamist. Mart ayinda ise ingaat sektorl
guven endeksi 6,6 puan ile yine tnemli bir artig gosterdi.
ingaat sektort yilin ilk geurek déneminde guven artigl ile
moral buldu. Karonavirts salgini etkilerinin henuz guvene
yansimadigi da goruldu.

Mevcut ingaat isleri seviyesi mart ayinda
3,8 puan artti

Mevsimsellik ile insaat islerinin yavasladigi ocak ayinda
mevcut ingaat isleri buyuk olgtde korunmus, subat ayinda
da mevcut ingaat igleri S puan birden artmistl. Mart ayinda
ise mevcut ingaat isleri seviyesi 3,8 puan daha yukseldi.
Yeni alinan siparisler mevcut igleri desteklemeye baslad!.
Ekonomideki toparlanma da ingaat sektorindeki islere
gecikmeli olarak olumlu katki sagladi. KoronavirUs salgininin
mevcut igler Uzerinde etkisi ise henuz sinirl kald.

Tirkiye IMSAD Hakkinda

Kurulusundan bu yana gegen 36 yilda, Turk insaat
sanayisini gerek yurt icinde gerekse yurt disinda temsil
eden bir sivil toplum 6rgitd olan Turkiye IMSAD, 51
sektar dernedi, 87 sanayici firma ve 27 paydas kurum
Uyeleriyle birlikte, pazarda 32 binden fazla noktaya etkin
bir sekilde ulasmaktadir. SurdurUlebilir buyime igin yurt
icinde ve yurt diginda igbirlikleri gelistiren Turkiye IMSAD,
ic pazardaki gelismeleri yakindan izlemekte ve ihracatta
ulasilan basarinin  artarak sUrdurdlebilmesi icin, dis
pazarlar yakindan takip etmektedir. Turkiye IMSAD, ingaat
sektarunun gok onemli gruplari olan 35 farkl alt sektord
temsil etmektedir. 2011 yilinda Bruksel, 2015 yilinda ise
Kamerun temsilciligini kuran, sektorel projeler yuruten,
raparlar yayinlayan Turkiye IMSAD, Avrupa Komisyonu'nun
fonladidi bircak projeye de liderlik etmektedir.

Kaynak: Turkey IMSAD Association of Turkish Construction
Material Producers  Press Release: April 1, 2020

Export grows by 10,2 percent in January 2020

Construction materials export started the new year with a two-
digit growth. In Jonuary 2020, construction materials export
grew by 102 percent and became around 1,76 billion dollars,
compared to same period of the previous year. The monthly
export increase accelerated in Jonuary 2020, causing a fast
startin exports in the new year. Mitigation of the trade wars and
elimination of the Brexit uncertainty at the start of the new year
yielded hope for the world's trade and export. Nevertheless, the
impacts of the coronavirus pandemic has not appeared in the
Jonuary export. The impacts of the pandemic are expected to
come to the foreground to a significant extent in the March
export data, starting from February.

Construction sector's confidence index
increases by 6,6 points in March

The construction sector confidence index started with a very
significant increase in 2020, the sector's confidence index
increased by 15.6 points in the first month of the new year and
decreased by O points in February. In March, the construction
sector confidence index increased again by 66 points.
The construction sector found morale with the increase in
confidence in the first quarter of the year. It was also observed
that the effects of corona virus outbreak have not yet been
reflected in trust.

Level of the current construction works
increases by 3,8 points in March

Due to seasonal reasons, construction works slowed down,
current construction works were largely preserved in Joanuary,
and observed that existing construction works increased by 5
points in February. In March, the current level of construction
works rose by 38 points. New orders started to support
existing jobs. The recovery in the economy contributed to the
Jjobs in the construction industry with a positive delay. The
impacts of corona virus outbreak on current works remained
limited for the time being

About IMSAD Turkey

In the 36 years since its establishment, IMSAD Turkey,
a nonprofit organization that representing — the Turkish
construction industry both at home ond abroad, has reached
morethan 32thousandpointsinthemarketeffectively, together
with its members comprising of 39 industrial associations,
75 industrial companies, and 27 stakeholders . Developing
collaborations in the country and abroad for a sustainable
growth, IMSAD Turkey keeps close track of the developments
on the domestic market and of the foreign markets for ensuring
the continuation of the increasing success attained in export.
IMSAD Turkey represents 33 different sub-sectors that are
the key groups of the construction sector. Having established
its representation offices in Brussels in 2071 and in Cameroon
in 2015, implementing sector-based projects, and publishing
reports, IMSAD Turkey leads numerous projects funded by the
European Commission.

Source: Turkey IMSAD Association of Turkish Construction
Material Producers  Press Release: April 1. 2020
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COVID-19 Hijyen Malzeme Atiklar
Genelgesi Yayimland:

A Circular Order for COVID-19 Hygienic Material
Waste Published

Cevre ve Sehircilik Bakanhgi, 8 Nisan 2020 tarihinde, "Tek
Kullanimlik Maske, Eldiven Gibi Kisisel Hijyen Malzeme
Atklarinin Yonetiminde CQOVID-19 Tedbirlerine lligkin
2020/12 Genelgesi'ni yayimladi.

Ulkemizin kargi Karsiya kaldigi koranaviris (COVID-19)
salgini ile mUcadelede Ulke sathinda alinan tedbirler
dodrultusunda, gundelik hayatta kullanilan maske, eldiven
ve diger kisisel hijyen malzeme atiklarinin uygun sekilde
yonetiminin saglanmasi gerekmektedir.

Bu kapsamda yayimlanan 2020/12 saylli Bakanlik
Genelgesinde;

Sadlik kuruluglannin karantina  bolumlerinde  veya
karantina birimi clarak belirlenen yerlerde olugan
atiklar ile kurum, kurulus ve isletmelerin revir ve diger
tbbi birimlerinde olusan atiklann “tbbi atk” olarak
yonetilmeleri ve diger atiklar ile kanstirnimamalari,

Kurum, kurulus ve isletmelerin bina ve yerleskelerinde
olusan maske, eldiven ve diger kisisel hijyen malzeme
atklarninin diger atiklardan ayri olarak biriktirilmesi, agzi
sikica kapatilan i¢ ice iki torbaya konulmasi, gegici
depolama alanlarinda en az 72 saat bekletildikten
sonra ‘diger atik” kategorisinde “"evsel atik” olarak
yonetilmek Uzere belediyeye teslim edilimesi,
Evlerden ve igyerlerinden kaynaklanan tek
kullanimlik maske, eldiven, mendil gibi kisisel hijyen
malzemesi atiklarinin agzi sikica kapatilan ic ige iki
torbaya konulmasl, en az 72 saat sUreyle oda veya
balkanlarda bekletiimesi ve “diger atik” kategorisinde
evsel atik olarak yonetilmek Uzere belediyeye teslim
edilmesi hususlarinda uygulamaya esas hukumler yer
almaktadir.

Genelgeye https:/cygm.csb.gov.tr/genelgeler-i-442
adresinden ulasim mUmkundur.

Cimento ve Beton Dtinyasi / Say1: 144 / Mart - Nisan 2020
Cement and Concrete World / No: 144 / March - April 2020

The Ministry of Environment ond Urbanization published
the "2020/12 Circular Order for the COVID-19 Measures in
the Management of Personal Hygiene Material Wastes like
Single-use Mask and Gloves” on 8 April 2020.

It is necessary to ensure the accurate management of the
wastes of masks, gloves, and other personal hygiene materials
used in everyday in line with the countrywide measures taken
in the fight against the coranavirus (COVID-19) pandemic
faced by our country.

Provisions concerning the practices in terms of the following
issues are present in the Nr. 2020/12 Circular Order of the
Ministry published in that scope:

The wastes toking place in the quarantine sections of
health institutions orin the areas determined as quarantine
units as well as the wastes taking place in the infirmaries
and other medical units of institutions, organizations, and
enterprises will be managed as ‘medical waste” and will
not be intermixed with other wastes;

The wastes of masks, gloves, and other personal hygiene
materials generated in the buildings and campuses
of institutions, orgonizations, ond enterprises will be
collected separately from other wastes, they will be
placed in two bags that are tightly closed and that will
be one inside the other, and they will be delivered to the
respective municipality to be managed as "household
waste” in the ‘other waste” category, after being kept
waiting at least 72 hours in temporary storage areas;

The wastes of disposable personal hygiene materials, such
as masks, gloves, and tissues taking place in domiciles and
workplaces will be placed in two bags that are tightly closed
and that will be one inside the other, they will be kept waiting
at least 72 hours in rooms and balconies, and they will be
delivered to the respective municipality to be managed as
"household waste” in the ‘other wastes” category.

The Circular Order can be accessed at https://cygm.csb.gov.
tr/genelgeler-i-442.



COVID-19 Onlemleri Kapsaminda Cevre ve

Sehircilik Bakanligi nin Diizenlemeleri

Arrangements of the Ministry of Environment and Urbanization
Within the Frame of the COVID-19 Measures

Ulkemizde gorilen COVID-19 salgini nedeniyle tim Ulke
sathinda alinan tedbirler uyarinca yapilan duzenlemeler
dogrultusunda, Cevre ve Sehircilik Bakanhigr asagidaki
uygulamalari hayata gegirdi:

Atk Yonetimi Yonetmeligi ve atik yonetimine iliskin ilgili
dider mevzuat uyarinca atk Ureticileri, yetkilendiriimis
kuruluglar, belediyeler, plastik poset Uretenler ve
piyasaya suren satis noktalart dahil, genisletilmis Uretici
sorumluluguna tabi dider tum isletmelerce Bakanliga/
I MUdurluklerine 31032020 tarihine kadar iletimesi
gereken bildirim/beyan/muracaat/belgelendirme
islemleri 31.05.2020 tarihine kadar ertelendi.

Hazine ve Maliye Bakanlgi Gelir Idaresi Bagkanliginca
Geri Kazanim Katilim Payl (GEKAP) Beyannamesi Genel
Tebliginde 2203.2020 tarihinde yapilan degdisiklikle
beyan donemleri 2020 yilinda alti aylik, takip eden yillar
icin ise Ug aylik olarak belirlendi.

Sera Gazi Emisyonlarinin Takibi Hakkinda Yonetmelik
uyarinca, yonetmelik Ek-1de yer alan faaliyetleri yuruten
isletmeciler, her yil 30 Nisan tarihine kadar bir 6nceki
yihin 1 Ocak- 371 Aralik tarihleri arasinda izlenen sera
gazi emisyonlarini Bakanliga raporlamak zorundadir.
Bakanligin gerekli gordudu durumlarda bu sureyi en fazla
bir aya kadar uzatma yetkisi kapsaminda, 30 Nisan tarihi
referans alinmak Uzere, dogrulanmis sera gazi emisyonu
raparlarinin Bakanliga iletiime tarihi 22 Mayis 2020'ye
ertelend..

Cevresel Etki Degerlendirmesi Yonetmelidi kapsaminda
duzenlenmesi gereken “Halkin Katlimi Toplantilan” ve
"Incelemne ve Degerlendirme Komisyon Toplantilan” Nisan
ayinin sonuna kadar ertelendi.

Kaynak: www.csb.gov.tr

The Ministry of Environment ond Urbanization has put the
following into practice pursuant to the arrangements made in
line with the countrywide measures taken in the fight against the
coranavirus [COVID-19) pandemnic encountered by our country:

Notification/declaration/application/certification
transactions required to be delivered to the Ministry/
Provincial Directorates until 37/03/2020 by waste
producers, authorized institutions, municipalities, plastic
bag manufacturers, and all other enterprises subject to
the liability for expanded producers, including the points
of sale that lounch them on the market in accordance
with the Waoste Management Regulation and other
respective legislation concerning waste management
have been postponed until 31/05/2020.

The declaration periods were designated as six months
for 2020 and three months for the subsequent years,
with an amendment made on the General Communiqué
for the Declaration of Recovery Participation Share
(GEKAP] on 22/03/2020 by the Revenues Office of the
Ministry of Treasury and Finance.

Pursuant to the Regulations on Monitoring of Greenhouse
Gas Emissions, the operators performing the activities set
out in Annex-1of the Regulations are obliged to report the
greenhouse gas emissions monitored between Jonuary
Istand December 3st of the previous year, to the Ministry
by April 30th every year. In the scope of the Ministry's
authorization to extend the period up to maximum one
month in the cases where it deems it necessary to do
s, the date of submission of the verified greenhouse gaos
emission reports to the Ministry with a reference to the
date of April 30th was postponed until 22 May 2020.

‘Public  Participation  Meetings” and ‘Review and
Assessment Commission Meetings” that must be
organized under the Environmental Impact Assessment
Regulations were postponed until the end of April.

Source- www.csb.gov.tr
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Ambalaj Atiklarinin Kontrolii Yonetmeligi nde
Degisiklik Yapild:

An Amendment Made on the Regulations on Control of
Packaging Wastes

31122019 tarihli ve 30995 (4. Mukerrer) sayili Resmi
Gazete'de uayimlanan Geri Kazanim Katiim Payina iliskin
Yonetmelik hukumleri dogrultusunda Ambalaj Atiklarinin
Kontrolu  Yonetmeligi'nde degisiklik  yapildi.  Ambalaj
Atiklarinin Kontrolu Yonetmeligi'nde Degisiklik Yapiimasina
Dair Yonetmelik, 13 Mart 2020 tarihli ve 31067 sayil
Resmi Gazete'de yayimland.

Ambalaj Atklarinin Kontrold Yonetmeliginde degisiklik ile;
11,2020 yilindan itibaren Geri Kazanim Katilim Payr 6demekle
yukumlu kiinan ambalajll Urun piyasaya surenler igin 2020
yll sonrasina ait ambalaj atigr geri donusum/geri kazanim
hedeflerini saglama yukumloligu kaldinlarak, bahse konu
hedefler Sifir Atk Yonetmeligi'nin genel ilkeleriyle uyumlu
olacak sekilde Ulke hedefi olarak duzenlendi.

01.01.2020 tarihinden 6nce piyasaya surdlmus ambalajlar
icin geri donusum hedefi yukimlUlugu devam etmekte
olup 2019 yilinda piyasaya surUlen ambalajlara ait geri
donusum yukumlultklerinin Yanetmeligin 19. Maddesinin
2. Fikrasinda verilen oranlar (2020 geri donisum hedefleri
Cam:%60, Plastik :%55, Metal: %55, Kagit/Karton: %60,
Ahsap: %15) Uzerinden yerine getirilerek 31.03.2021
tarihine kadar belgelendirme islemlerinin tamamlanmasi
gerekmektedir.

Kaynak:https://cygm.csb.gov.tr/ambalaj-atiklarinin-
kontrolu-yonetmeliginde-degisiklik-yapilmistir.-
duyuru-406628

An omendment has been made on the Regulations on
Control of Packaging Wastes in line with the provisions of the
Regulations on the Recovery Participation Share published
in the Official Gazette with the date of 31/12/2019 and
the number of 30995 (bis 4). The Regulations on making
Amendment on the Regulations on Control of Packaging
Wastes was published in the Official Gazette with the date
of 13 March 2020 and the number of 31067.

With the amendment made on the Regulations on Control
of Packaging Wastes, the obligation to fulfill the 2020
targets regarding the recycling/recovery of packaging
waste belonging to the period after the end of 2020 for
those who lounch packaged products mandated to pay
Recovery Participation Share as of 1/1/2020, on the
market, was abolished and the targets in question have
been regulated in a manner that they will be compliont
with the general principles of the Zero Waste Regulations.

The obligation for the recycling target oriented to the
packages launched on the market prior to 01/07/2020 is
ongoing and the obligations of recycling for the packages
launched on the marketin 2019 must be fulfilled in keeping
with the ratios provided in the second paragraph of Article
19 of the Regulations (2020 recycling targets: Glass:
60%, Plastics: 55%, Metal: 55%, Paper/Cardboard: 60%,
and Wood: 15%) and the transactions for certification
must be completed until 31/03/2021.

Source:https://cygm.csb.gov.tr/ambalgj-atiklarinin-
kontrolu-yonetmeliginde-degisiklik-yapilmistir.-
duyuru-406628

CEMBUREAU “Sinirda Karbon

Diuzenlemeleri” Konulu Bﬂdirge Yaymladl
CEMBUREAU Published Position Paper on

“Carbon Border Mechanisms

CEMBUREAU, Sinirda Karbon Duzenlemelerine iligkin
Bildirgesini Nisan 2020'de yaynladi. Durum belgesinin
satirbaslar asagidadir:

Avrupa Cimento Birligi, CEMBUREAU, sektorun AB'nin
karbon notrlestirme hedeflerini gergeklestirmesine,
AB ve otesinde dsha derin CO, emisyonlarinin
azaltlmasina yardimer  olacak bir  karbon sinir
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CEMBUREAU Published Position Paper on ‘CARBON
BORDER MECHANISMS" on April 2020. Mgjor items of the
position paper are as below:

CEMBUREAU, the European Cement Association,
welcomes the idea of a carbon border mechanism
as a key opportunity to enable the industry to help
deliver the EU's carbon neutrality objectives, and



mekanizmasi fikrini onemli bir firsat olarak gorerek
memnuniyetle karsilamaktadir.

Avrupa cimento endustrisi, AB Emisyon Ticareti
Programi (ETS) kapsaminda saglanan kismen bedelsiz
tahsisatlara ragmen, guclu bir karbon kagad riski ile
karsi karsiyadir. Ayni CO, kisitlamalarina tabi olmayan
uguncu taraf Ulkelerin AB'ye ihracat kapasitelerini
artirmalart nedeniyle bu risk ¢cok daha hizl bir sekilde
artmaktadir

Bir karbon sinir mekanizmasi, endustrinin dusuk
karbonlu yatinmlar sunmasi ve deger zinciri boyunca
karbon notrlestirmeye dogru ilerlemesi icin gereken
esit sartlar saglayabilir. Ayrica dguncu taraf dlkelerin
iklim degisikligi konusunda gabalarini hizlandirmasini
saglarken, AB'nin daha fazla CO, yogun Urdnler
ithal ederek CO, emisyonlarini deniz asin Ulkelerde
uretmesinin 6nUNe geger.

Bununla birlikte, karbon sinir mekanizmalari dogasi
geregi karmasik araglardir ve tasanmlarinin dogru
yapiimasi elzemdir. Koty tasarlanmig bir mekanizma
gergekten de endustriigin dnemli sonuclar dogurabilir.

Ozellikle, herhangi bir karbon sinir mekanizmasinin, en
azindan Faz IV'Un sonuna Kadar, AB ETS'nin altindaki
bedelsiz tahsisatlarla birlikte ortaya konulmasi
zorunludur. Mevcut karbon kagagl onlemlerinin test
edilmemis bir mekanizmaile dedistirilmesi, endustrinin
dusuk karbonlu yatinmlar yapmak igin ongorulebilir
bir cergeveye intiyag duydugu bir zamanda AB'deki
yatinmlaricin onemli bir belirsizlik ve risk yaratacakdr.

Bir karbon sinir mekanizmasinin  temel amac,
AB disindaki Ureticilerin AB'nin yerli Ureticileri ile
ayni CO, maligyet temelinde rekabet etmelerini
saglamak olmalidir. CEMBUREAU bunlari goz énunde
bulundurarak, (1) hem AB hem de AB Uyesi olmayuan
Ureticiler igin adil ve seffaf, (2) iklim Uzerinde dunya
6lcedinde olumlu bir etkiye sahip olacak ve (3] karbon
kagagini ve ithal CO, emisyonlanni onleyecek bazi
tasarim ilkeleri onermektedir.

drive deeper CO, emissions’ cut in the EU and beyond.
The European cement industry already faces a
strong risk of carbon leakage despite the partial free
allocation provided under the EU Emission Trading
Scheme (ETS). This risk is increasing at a very fast
pace, as third countries which are not subject to the
same CO,, constraints build up their export capacity
to the EU.

A carbon border mechanism could create the level
playing field the industry needs to deliver low-carbon
investments and move towards carbon neutrality
along the value chain. It could also incentivise third
countries to step up their efforts on climate change
and ensure that the EU does not “outsource” its CO,
emissions through the import of more CO,-intensive
products.

However, carbon border mechanisms are by nature
complex tools and it is essential to get their design
right. A poorly-designed mechanism could indeed
have significant consequences for the industry.

In particular, it is imperative that any carbon border
mechanism co-exists with free allocation under
the EU ETS, at least until the end of Phase IV.
The replacement of the existing carbon leakage
measures by an untested mechanism would create
considerable uncertainty and risks for investments
in the EU, at a time the industry needs a predictable
framework to deliver low-carbon investments.

The core objective of a carbon border mechanism
should be that producers outside the EU compete on
the same CO, cost basis as EU domestic producers.
With this in mind, CEMBUREAU suggests some
design principles which (1) are fair and transparent
for both EU and non-EU producers, (2) will have a
positive impact on climate worldwide, and (3] will
avoid carbon leakage and imported CO, emissions.

s
=
=
=
>
@
B2
:

Birlesik Kralllk, Norveg, Isvicre ve Turkiye gibi Avrupada  tems related to non-EU member European cement

Uretim yapan ancak AB Uyesi olmayan Ulkelere iligkin
olarak bildirge kapsamindaki ifadeler sunlardir:

producers like UK, Norway, Switzerland and Turkey covered
by the paper are as follows:

Bir karbon sinir duzenlemesi tasarlarken ve emisyon
azaltma programlarni ele almak i¢in  dguncd
taraf Ulkelere ulasirken, bu UgUncu taraf Ulkelerle
gumruk birligi, baglanti duzenlemesi, ticaret veya
birlik antlasmalari gibi mevcut anlasmalara veya
duzenlemelere dikkat edilmelidir.

Bazi uguncu taraf Ulkelerde halihazirda AB tarafindan
taninan ve UgUncu taraf Ulkelerdeki tesislerin
emisyon seviyelerini degerlendirebilecek sertifikall
kuruluslar olmasi halinde, bu durum mekanizmanin
uygulanmasinda kolaylastirici bir faktor olabilir.

In designing a carbon border adjustment and reaching
out to third countries to address their programs for
emission reductions, appropriate attention needs to be
paid to already existing agreements or arrangements
with these third countries such as a customs union, a
linking arrangement, a trade or association agreement.

If some third countries already have certified bodies
in place, recognised by the EU, that can assess the
emissions levels of plants in third countries, this can be
a facilitating factor in the application of the mechanism.
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Akreditasyon Denetimi Basari ile Tamamlandi

TCMBAr-Ge Enstitist'nde TURKAK tarafindan "TS EN 1ISO/
IEC 17043 Uygunluk degerlendirmesi - Yeterlilik deneyji
icin genel sartlar” standardi kapsaminda gergeklestirilen
akreditasyon denetimi basari ile tamamlandl. Ar-Ge
Enstitusu olarak TS EN ISO/IEC 17043 akreditasyonu
kapsaminda faaliyetlerimize devam etmekteyiz.

Accreditationauditof TCMBR&D Institutewas successfully
completed by TURKAK (Turkish Accreditation Agency)
within the scope of ‘TS EN ISO / IEC 17043 Conformity
assessment - General conditions for proficiency test”
standard. As R&D Institute, we continue our RRT activities
within the scope of TS EN ISO / IEC 17043,

YE CIMENTO MUSTAHSILLERI BIRLIGI

“Kalite Kontrol Formiilleri” Kitap¢igi Hazirlandi

Cimento SektorU tarafindan kalite kontrol surecinde
kullaniimakta olan formulleri bir araya getiren “Kalite
Kontrol ~ Formulleri”  kitapgigi  hazirlanmistir.  Farki
kaynaklardan yararlanilarak hazirlanan "Kalite Kontrol
Formulleri'ne dergimizin bu sayisinda ve TCMB web
sayfasi Uzerinden ulagabilirsiniz.

“‘Quality Control Formulas” booklet, which gathers the
formulas used in quality control process by cement
industry, was prepared. You can find “Quality Control
Formulas” prepared by using different sources in this
issue of the magazine and on TCMB website.

TCMB AR-GE Enstitiisit Hizmetlerine
Devam Ediyor

Yeni tip Koronavirts (Covid-19) salgini Ulkemizi ve tom
dunyay! etkisi altina almis bulunmaktadir. Bizler TCMB
Ar-Ge Enstitisi olarak Yeni tip Koronaviris (Covid-19)
salginina karsl tim onlemlerimizi alarak butin ekibimizle
birlikte her alanda faaliyetlerimizi strdirmeye ve sektore
hizmet etmeye devam etmekteyiz.
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The new type of coronavirus (Covid-19) epidemic has
affected our country and the world. As TCMA R&D
Institute, we continue to operate in all areas and serve the
industry with all our team by taoking all our precautions
against the new type of coronavirus (Covid-19) outbreak.



Destegimiz
her zaman
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11 cimento fabrikasi

26 hazir beton tesisi

Turkiye'nin
toplam varlik buyuklugunde birinci,
uretim kapasitesinde ikinci buyuk

cimento grubu

1 Bims (retim tesisi

Limak Cimento

www.limakcimento.com

Afrika'da 2 fabrika



Limak Trakya Cimento Fabrikas

@ Limak

Trakya Cimento Sanayii TA.S, 18.011955 tarihinde Kirklareli
Pinarhisar'da kurulmustur.

1959 ylinda yas sistem olarak 85000 ton/yl Klinker
kapasitesi ile Uretimine baslamistir. 02.04.1967 tarihinde
Turkiye'de ilk alarak beyaz ¢imento Uretilmistir. Talepteki artis
g0z 6nune alinarak 1977 yilinda “on 1siticill - kuru sistem” yeni
bir doner finn, 1993 yilinda pre-kalsinasyon, 1994 yilinda
aglk sistem cimento degirmeni ve 1999 yilinda yapilan
yogun yatinm programlar ile Klinker Uretim kapasitesi toplam
730,000 ton/yll's, gcimento 6gutme kapasitesi ise 1.070.000
ton/yil'a ulasmistr.

Trakya Cimento, CITOSAN bunyesinde kamuya ait bir
kurulus iken; 1988 yilinda ozellestirilerek Set Group Holding
AS. bunyesine katimig, 07 Nisan 2011 tarihinde ise LIMAK
Cimenta Grubu tarafindan satin alinmistir. Limak'a gegis
sonrasi 2011 yil, Trakya Cimento igin belirgin bir degisim yli
olmustur. Fabrika hizla buyuyen dinamik pazar ihtiyaclarina
cevap verebilmek icin kapasite artisina gitmis, eski teknolgyji
ve yuksek maliyetli yas sistem Uretim hatti demonte
edilmistir. 2014 yilinda mevcut hat prekalsinasyon yatirimi
ile modernize edilmis, yani sira yeni bir Klinker Uretim hatt
yatinmi yapilmistir. Yatinmlar sonrasi klinker Gretimi 6.500
ton/gun Klinkere; dik gimento 6gUtme hatti ve 6n ezici roller-
press montajl yatnmlannin tamamlanmas! ile de gimento
dretim kapasitesi 8.500 ton/yil gimentoya ulasmistir.

Kapasite artisina bagl olarak ocak isletmeciligi icin devlet
universiteleri ile teknik galismalar yapilmig, sev analizleri ve

Trokya Cimento Sanayii TAS. was established on
18.011955 in Kirklareli Pinarhisar.

It started production in 1959 with a clinker capacity of
85000 tons / year as awet systemn. 02.04.1967 Date of the
first white cement is manufactured in Turkey. Considering
the increase in demand, a new pre-calcined ‘preheated
- dry system” rotary kiln in 1977 pre-calcination in 1993,
open circle cement mill in 1994 and year in 1999 with
intensive investment programs the total clinker production
capacity has reached 730.000 tons / year and cement
grinding capacity 1070,000 tons / year.

While Trakya Cement is a public institution with in CITOSAN:
It was privatized in 1989 and Set Group Holding A.S. and it
was purchased by LIMAK Cement Group on April 7. 2011

The 2011 has been a marked change year for Trakya
Cement. The factory has increased its capacity to
meet the fastly growing dynamic market needs, the old
technology and high cost wet system production line has
been dismantled. In 2074, the existing line was modernized
with precalcination investment, as well as a new clinker
production line investment. After investments Clinker
production capacity of 6.500 tpd ; With the completion of
the vertical cement grinding line and pre-crushing roller-
press assembly investments, the cement production
capacity has reached 8 500 tpd.
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basamak tasarimi ile acak faaliyetlerinin surdurdlebilir olmasi
saglanmigtir.

Limak Trakya Cimento, tdm gimento Ureticileri tarafindan,
Uretilen ¢imentonun standartlara uygunluk  testlerinde
kullanilan ve TS EN 196-1 kapsaminda bir Urin olan norm
kumunun (CEN Standart Kumu - TS EN 196-1) Turkiye'deki
tek Ureticisi ve tedarikgisi konumundadir,

Limak Trakya Cimento; yenilikgi yasklasim, musteri
memnuniyeti ilkeleri, cevre ve kalite politikalar, yurt ici ve
yurt digl pazardaki gelismelere uyumu, teknolgjiye ve insan
kaynaklarina verdigi dnem ve yapmis oldugu yatnmiar ile
rekabetci, maliyet odakli ve surdurdlebilir yeni bir kimlige
kavusmus olarak sektorde oncu ve belirleyici bir profil

sergilemektedir.

Depending on the capacity increase, technical studies were
carried out with the state universities for quarry operation,
quarry analysis and step design to provide sustainable raw
materials.

Limak Trokya Cement Plant by all cement manufacturers,
produced used in cement standards conformance testing
and TS is a product covered by EN 196-1 standard sand
(CEN Standord Sand - TS EN 196-1) s the sole manufacturer
and supplier in Turkey.

Limak Trokya Cement; ‘With its innovative approach,
customer satisfaction principles, environmental and quality
policies, compliance with the developments in the domestic
ond international markets, the importance it attaches to
technology ond human resources aond the investments
it has made’: it displays o pioneering and determining
profile in the sector with a competitive, cost-oriented and
sustainable new identity.

Ana Ekipman ve Teknik Ozellikler / Main Equipments and Technical Specifications

6.500 ton/gun Klinker Uretimi ve 8.500 ton/gun ¢imento
Uretim kapasitesine sahip Trakya Cimento Fabrikasi Uretimi
iki hat ile gerceklestirmektedir. Doner finn; prekalsinasyon
sistem ve Low NOx tip, 4 kademeli ¢ift siklon grubundan
olusmaktadir’l adeti yuksek basincl 6n eziciye sahip, 2
adet bilyall degirmen ve 1 adet dik dedirmen mevcuttur.
Paketleme tesisi 9 adet silo ile toplam 25.000 ton gimento
stoklama kapasitesine sahiptir.

Trakya Cement Factory, which has 6500 tpd clinker
production and 8500tpd cement production capacity,
realizes the production with two lines. Rotary kiln; It consists
of a precalcination system and a Low NOx type, 4-stage
double cyclone group also for cement grinding is done by 1
high-pressure pre-crushers, 2 ball mills and T vertical mill. The
cement stock capacity is 25.000 tons in total with 9 silos.

UNITE / UNIT FiRMA / FIRM

KIRICI / CRUSHER
HAMMADDE ON HOMOJENIZAYON / PREBLENDING

FARIN DEGIRMENI 1/ RAW MILL 1
FARIN DEGIRMENI 2 / RAW MILL 2

FARIN STOK SILOSU / RAW MEAL SILO

KOMUR DEGIRMENI / COAL MILL

KAPALI KOMUR STOKHOLU / COAL STOCK HALL
ATY BESLEME TESISI / RDF FEEDING SYSTEM
DONERFIRIN 1/ ROTARY KILN 1

DONER FIRIN 2/ ROTARY KILN 2

KAPALI KLINKER STOKHOLU / CLINKER STOCK HALL

CIMENTO DEGIRMENI 1/ CEMENT MILL 1

CIMENTO DEGIRMENI 2 - ON EZICI / CEMENT MILL 2 - ROLLER PRESS

GIMENTO DEGIRMENI 3 / CEMENT MILL 3

CIMENTO SILOLARI / CEMENT SILOS

PAKETLEME / PACKAGING
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KRUPP / KHD / CAMCE
CAMCE

SINOMA

PFEIFFER
CLAIDUS PETERS

PFEIFFER

YERLI
VECOPLAN

KHD
KHD
YERLI
PFEIFFER
FLS / SINOMA
FCB

YERLI

CEYLAN MAKINA



Yoénetim Sistemleri ve Kalite Belgeleri

Limak Trakya Cimento yenilenen teknolgjisi ve altyapisi
ile Urettigi tum UrUnlerde musteri istek ve beklentileri ile
standartlara ve yasal gerekliliklere uygun Urin sunmak,
sistemi sUrekli gelistirmek, musteri memnuniyetini
artirmak, gevre, Is saghgi ve guvenligi KUltors ile donanmak
amaciyla Entegre Yonetim Sistemini kurmustur. (TS EN
ISO 9001:2015 Kalite Yonetim Sistemi, TS EN ISO 140071
20715 Cevre Yonetim Sistemi, OHSAS 18001:2008 s
Saghgr ve Guvenligi Yonetim Sistemi), kurmus oldugu bu
sisteme ek olarak 2015 yiinda TS EN ISO 50001: 2013
Enerji Yonetim sistemi belgesini de alarak GOLD belgesine
sahip olmustur.

Uretilen Cimento Cesitleri

LIMAK Trakua fabrikasi; cimento Gretiminde Kalitenin; insana
ve cevreye saygl ile mumkun olabilecedi bilinci ile hareket
ederek; hammaddenin kalitesinden ise bagslayip tum
UrUnlerinde ilgili standartlarin en Ust seviyelerinde ve
musteri odakli Uretim yapmaktadir. Ingaat sektdrinin
intiyaglarina  uygun yeni Urunler geligstirmek ve
muUsterilerimizin  teknik sorunlarina ¢oztmler bulmak,
muUsterilerimize teknik destek vermek bu konudski hizmet
anlayisimizin bir geregidir.

Musterilerimizin  goziyle Sirketimiz sadece bir gimento
tedarikeisi degil, ayni zamanda bir is ortagl konumundadir.

Uretilen her tip gimento icin EC Uygunluk Belgeleri bulunan
LIMAK Trakua Cimento Fabrikasindaki Uriin cesitleri;

Portland Cimento

CEMI425R

CEMI1525R

Sulfata Dayanikl Portland Cimento
CEM1425R-SR5

SUlfata Dayanikli Puzolanik Cimento
CEMIV/A [P)N- SR

Portland Kalkerli Cimento
CEMII/B-LL325R

Guvenilebilir ve surdurtlebilir Urun Kalitesinin yaninda Urdn
cesitliligi ile basta Istanbul olmak Uzere bolgesindeki, bircok
Ust ve alt yapr yatinmiari ile kamu ve 6zel projelerinin yani
sira Turkiye'nin global dlgekte marka projelerinin gimento
tedarikgisi kanumundadir.

Tedarikei olunan 6nemli bazi projeler;

- IGA 3HAVALIMANI PROJESI

- KUZEY MARMARA OTOYOL PROJESI

- CANAKKALE KOPRUSU-OTOYOL PROJES

- TURK AKIM ALIM TERMINALI PROJES

- BALTA LIMANI SU ARITMA TESISI PROJES

- BAKIRKOY-KIRAZLI METRO HATTI PROJESI

- ATAKOY-HALKALI METRO HATTI PROJES

- HAMZADERE BARAJI VE SULAMA KANALLARI PROJES

Management Systems and Quality Certificates

Limak Trakya Cement has established an Integrated
Management System in order to offer products in
compliance with stondards and legal requirements, to
continuously improve the system, to increase customer
satisfaction, to equip the environment, Occupational health
and safety culture in all products it manufactures with its
renewed technology and infrastructure. (TS EN 1ISO 9007
2015 Quality Monagement Systemn, TS EN ISO 140071: 2015
Environmental Management System, OHSAS 18007: 2008
Occupational Health and Safety Management System),
in addition to this system, TS EN ISO50007: 2013 Energy
Management system has obtained the GOLD certificate.

Cement Types Produced

LIMAK Trakya Plont ; the quality in cement production;
Acting with the awareness that it is possible to respect
human and environment; Starting from the quality of the raw
material, it produces customer oriented production at the
highest levels of the relevant standards in all its products.
It is a requirement of our service understanding in this
regard to develop new products suitable to the needs of the
construction industry and to find solutions to the technical
problems of our customers and to provide technical support
to our customers.

In the eyes of our customers, our Company is not only a
cement supplier, but also a business partner.

Product types in LIMAK Trakya Cement Factory, which has
EC Conformity Certificates for all types of cement produced;

Portland Cement

CEMI425R

CEMI525R

Sulphate Resistant Portland Cement
CEM 1425 R-SR5

Sulphate Resistant Pozzolanic Cement
CEMIV /A [PIN- SR

Portland Limestone Cement
CEMII/B-LL325R

Reliable and o sustainable product quality in addition to the
variety of products with primarily in Istanbul and region, as
well as public and private projects with many upper structure
and frastructure investment is the supplier of cement projects
in Turkey's global brand. Some importont prgiects that are
suppliers;

- IGA 37 AIRPORT PROJECT

- NORTH MARMARA HIGHWAY PROJECT

- CANAKKALE BRIDGE-HIGHWAY PROJECT

- TURKISH CURRENT PURCHASE TERMINAL PROJECT

- BALTA PORT WATER TREATMENT PLANT PROJECT

- BAKIRKOY-KIRAZLI METRO LINE PROJECT

- ATAKOY-HALKALIMETRO LINE PROJECT :
- HAMZADERE BARRAGE & IRRIGATION CANALS PROJECT
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Bolgemizdeki en dnemli projelerde tercih edilerek Ulkemizin
gelisip yukselmesinde pay sahibi olmaktan, kara ve demir
yoluile Balkan Ulkelerine ihracat yaparak ulke ekonomisine
ciddi anlamda katki saglamaktan son derece memnuniyet
duymaktayiz. Cimento Uretiminin disinda LIMAK Beton,
Istanbul-Yenibosna'da kurulu akredite laboratuvars sahip
hazir beton tesisi ile bolgesinde guvenilir ve tercih edilen
hazir beton Uretim markasidrr.

We are very pleased to have a share in the development
and rise of our country by being preferred in the most
important projects in our region, and to contribute to the
national economy by exporting to the Balkan countries by
lond and rail. Apart from cement production, LIMAK Concrete
is a reliable and preferred ready-mixed concrete production
brand in its region with its ready-mixed concrete facility with
an accredited laboratory established in Yenibosna, Istanbul.

IGA 3. Havalimani Projesi

Turk Akim Alim Terminali Projesi
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Canakkale Koprisi-Otoyol Projesi



Cevre Hassasiyeti

Limak Trakya Cimento fabrikasi, yeni dik farin ve cimento
dedirmenleri, yeni finn torbal filtresi, yeni nesil Klinker
sogutma ve filtresi, yeni kapall klinker ve komur stokhal
Uniteleri, tumuyle yenilenen sosyal tesisleri ve yesil alanlari
ile birlikte gevre dostu bir isletmeye donusmustur.

Tesisin her iki klinker Uretim hatti da, yeni nesil dusuk
NOx emisyon teknolgjisi ile tasarlanmis olup ayrica sinir
dederlerin de altina cekilebilmesi igin SNCR sistemi yatinimi
yapilimistir. Tesis toz emisyonlarinda DUnya Bankasi ve IFC
standartlarina ulastinimistr.

Alternatif Hammadde ve Ek Yakit Kullanimi

Cevresel acidan sundugumuz en onemli faydalardan
biri de ekonaomik olarak geri dosumu mumkun olmayan
kati atiklari, 1sil gug elde etmek amaciyla geri kazanimla
degerlendirerek bolgenin kati atik sorununun ¢ézUmunde
fayda sadliyor olmamizdir. Bu amagla 2018 yilinda Atiktan
Turetilmis Yakitlarin ATY daner firinlara otomatik besleme
sistemi yapilmigtir.

Otomatik Atk Besleme Sistemi ile yilda yaklasik 60.000
ton fosil yakit ve 160.000 t CO,e sera gazi saliniminin
azaltimasi hedeflenmektedir.

Atiklanin - Cimento  Fabrikalarinda  alternatif hammadde
olarak kullaniimasi ile dogal kaynak tuketimi azaltilip cevre
kirliliginin - 6nlenmesinde  onemli bir katkida bulunurken
ekonomimize de deger katmaktadir. Bu bilingle fabrikamiz
gelik hane curufu, kazan curufu ve odun kuld atiklarini
alternatif hammadde malzemesi olarak kullanmak igin Cevre
Bakanligindan izin almis ve 20713 yllli icerisinde 45.000 ton/
yil kullanilarak gevresel ve ekonomik kazanim saglamistir.

Limak Trakya Subesi olarak surdurulebilir bir dunya igin
atiklarin cimento sektdrinde AHM ve Ek Yakit olarak
kullaniimasi bilinci ile bu konudaki AR-GE ¢alismalarimizi ve
yatinmlarnimizi hiz kesmeden surdurmekteyiz.

Enerji ve Otomasyon

Fabrika elektrik enerji hatti ve 154 salt tesisi: Limak Trakya
Cimento; TEIASIN 154 Enerji lletim Hattina bagl olup fabrika
icerisinde 2015 yilinda kurulan Limgim salt tesisi Uzerinden
elektrik enerjisi ihtiyacini karsilamaktadir. Fabrikanin kurulu
gucu ise 80 MVATdIr.

Elektrik alt yapisi- Kablo galeri hatti: Fabrika geneli 27 adet
dagium trafolan ile elektrik enerjisi dagitimi saglanmaktadir.
Son donem yapllan iyilestirmeler ile tm enerji alt yapisi
yangina dayanikl malzeme ve otomatik yangin sonddrme
sistemleri ile olas bir yangina karsi izole edilmistir.

Otomasyon Sistemi: Tum Uretim Unitelerindeki ekipmanlar
fabrikanin merkezi kumanda otomasyon sistemi ile kontrol
altindadir. Otomasyon sisteminin tum yaziim ve geligtirmesi
fabrika muhendisleri tarafindan saglanmaktadir.

Environmental Sensitivity

Limak Trokya Cement plant has turned into an environmen-
tally friendly business with its new raw meal and cement
mills, new rotary kiln bag filter, new generation clinker cooling
and filter, new closed clinker and coal stock hall units, com-
pletely renewed social facilities and green areas.

Bothclinker production lines of the facility have been designed
with the new generation low NOx emission technology and
an SNCR system investment has been made in order to
be able to decrease below the limit values. The facility has
reached the World Environmental Organization stondards
and IFC standards in dust emissions.

Alternative Raw Materials and Fuel Use

One of the most important environmental benefits we offer is
that we benefit from solving the solid refuse problem of the
region by evaluating solid refuses that cannot be recycled
economically by recycling in order to obtain thermal power.
For this purpose, autornatical feeding systern of refuse derived
fuels (RDF) to rotary kilns was made in 2018,

It is aimed to reduce approximately 60,000 tons of fossil fuel
and 160,000 tons of CO e greenhouse gas emissions annually
with the Automatic Waste Feeding System.

By using refuse as an alternative raw material in Cement
Plants, it contributes significantly to our economy while
reducing natural resource consumption and preventing
environmental pollution.

With this awareness, our factory has obtained permission from
the Ministry of Environment to use steel slag, bottom ash and
wood ash refuses as alternative raw materials, and achieved
an environmental and economic gain by using 45000 tons /
yearin 2019,

As Limak Trakyo Branch, we are continuing our R&D studies
and investments on this issue with the awareness of using
refuses as AHM and Additional Fuel in the cement sector for a
sustainable world.

Energy and Automation

Factory electric power line and 154 switchgear facilities:
Limak Trakya Cement; It is connected to the 154 Energy
Transmission Line of TEIAS and meets the electrical energy
needs through the Limgim switchyard facility established in
2015 within the factory. The installed power of the factory
is 80 MVA.

Electrical infrastructure - Cable gallery line: Electricity
distribution is provided with 27 distribution transformers
throughout the factory. With the recent improvements,
all energy infrastructure has been isoloted against a
possible fire with fire resistant materials and automatic fire
extinguishing systems.

Automation System: Equipment in all production units is
under control with the central control automation system of
the factory. All software and development of the autornation
system is provided by factory engineers.
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Biyo - Cesitlilik

Limak Trakya Cimento ailesi olarak fabrikamizin sosyal
tesislerinde 23 Nisan Ulusal Egemenlik ve Cocuk Bayrami
etkinliginde cocuklarimiza doga sevgisini asilamak icin 23
Nisan Cocuk Meyve Bahcesi” olarak adlandirdigimiz dikim
alaninda cesitli meyve fidanlarinin ailelerinin destegi ile
gocuklar tarafindan dikilmesi saglanmistir.

Fabrikamizda yesil alanlarin artirilmasi icin 20719 yill
icerisinde 500 adet cesitli fidan dikimi, ¢alisanlarimizin
katilimiyla yapilmistir.

Limak Trakya - ISG

Fabrikamiz Is Saghgi ve Guvenligi konusunda 2017 yilindsa,
tum ¢aliganlari, paydaslari ve ziyaretcileri de kapsayacak
sekilde "ISG=HAYAT “projesi baslatmistir. Proje gucly bir
ISG Kulturu olusturmak amaciyla, ulastigi her bireyin
katkisini hedeflemis ve “KENDIME SOZ VERDIM" slogani
ve imzalanan bir ISG andi ile hayata gegirilmistir.

Projede adim adim, onemli kanu basliklarina dikkat
cekecek farkl etkinlikler, afisler, brosurler, sunumlar, videolar,
stantlar ve saha uygulamalar tasarlanmisg, konuya 6zgu
faaliyetler uygulanmasi ile farkindalidin arttriimasi
amaclanmistir. Proje, adimlarninin bir kismi tamamlanmig
olsa dahi, Limak Cimento ISG kultirinun daima pozitif
yonde gelisimi igin, yasayan ve gelisen bir olgu olarak
uygulanmaya devam etmektedir.

Fabrikamiz, Is Saghgr ve Guvenliginin yalnizca fabrika
icerisinde degil, hayatimizin her noktasinda onemli ral
oynamasli nedeniyle, 2018 ylinda "ISG HERYEDE -
HERYERDE ISG" adiyla, bir sosyal sorumluluk projesi
baslatmistir. Bu konuda farkindalik yaratmak adina
bolgemize yer alan ilkokullarda ISG ve Ev Kazalari
hakkinda sunumlar ve aktiviteler gergeklestiriimistir. Aile
fertlerine gocuklarinin agzindan mesajlar olusturularak
iletilmesi saglanmis ve ISG kualturinin aile olgusuyla
desteklenerek guglendirilmesi, kugUk yaslarda baslayan
bilinglenme ile ISG kulturunun aile igerinde filizlenmesi
amaglanmistir
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Bio - Diversity

As Limak Trakya Cement family, in the social facilities of our
factory at the April 23 National Sovereignty and Children's
Day event, in order to instill the love of nature for our
children, we planted various fruit seedlings by children with
the support of their families on the ‘23 April Children Fruits
Garden!

In order to increase the green areas in our factory, 500
seedlings were plonted in 2019 with the participation of our
employees’

Limak Trakya - OHS

Our factory started "'OHS = LIFE" project in 2017 on
Occupational Health and Sofety, including oll employees,
stakeholders and visitors. In order to create a strong OHS
Culture, the project aimed at the contribution of each
individual and it was started with the slogan | PROMISED
MYSELF" and a signed OHS oath.

In the project, different activities, posters, brochures,
presentations, videos, stands and field applications that
will draw attention to important topics are designed, and
the aim is to raise awareness through the implementation
of specific activities. Even though some of the steps of the
project have been completed, Limak Cement continues to
be implemented as a living and developing phenomenon
for the positive development of the OHS culture at all
times.

Our factory started a social responsibility project called
‘OHS EVERYWHERE - EVERYWHERE OHS" in 2018, since
Occupational Health and Safety plays an important role
not only in the factory, but in every aspect of our lives.
In order to raise awareness on this issue, presentations
and activities on OHS and Home Accidents were held in
primary schools in our region. It was aimed to convey
messages to the family members by creating messages
from the mouth of their children, and to strengthen the
OHS culture by supporting the family phenomenon, and
to raise the OHS culture in the family with to awareness
starting at a young age.



Sosyal Aktiviteler- Etkinlikler

Pinarhisar Belediyesi tarafindan her yil yapilan Kultur
Sanat ve Genglik Festivalinde Limak Cimento olarak
katilim saglanmaktadir. Sirketimiz galisanlan arasinda birlik
beraberlik ve dayanismanin saglanmasi adina fabrika
sosyal tesislerinde donem
donem  Futbol Turnuvalar
duzenlenmektedir. Fabrika
sosyal tesislerimizde  kitap
okuma aliskanligi kazandirmak
ve hos vakit gegirmek icin
lojman  sakinleri ile  birlikte
kutuphane olusturulmustur.

2018 yilinda fabrikamiz sosyal
tesislerinde "Kagit Rolyef”
kursu duzenlenerek ¢alisan
personelin  eglerinin  sosyal,
kultarel gelisimlerine  katkida
bulunarak, kendilerini ve hayata bakislarini 6zgurce ifade
edebilecekleri bir ortam yaratiimig, duzenlenen mini kokteyl
ile de emekleri sergilenmistir.

20719 yil yaz tatili doneminde fabrikamiz sosyal tesislerinde,
galisan personel cocuklarinin fiziksel ve sosyal gelisimlerine
katki sadlamak igin tenis kursu agilmistir.

TC. Tanm ve Orman Bakanligr nin 11 Kasim 2079 tarihinde
tum Turkiye genelinde baslatmis oldugu “Gelecege Nefes Ol
Kampanyas!” na fabrika galisanlarimiz ile katilim saglanmistir.

Lise ve Universite ogrencilerine yaz ve kig dénemlerinde
fabrikamizda staj imkani saglanmaktadir.

Social Activities- Activities

Limak Cement participates in the Culture, Arts and Youth
Festival held annually by Pinarhisar Municipality. Football
Tournaments are organized from time to time in factory
social facilities to ensure unity and solidarity among the
employees of our company. A
library has been created with
the residents of the lodge to
gain the habit of reading books
and have a good time in our
factory social facilities.

In 2018, a ‘Paper Relief”
course was organized in the
social facilities of our factory,
and an environment where the
employees can freely express
themselves and their views on
life was created by contributing
to the social and cultural development of their spouses, and
their efforts were exhibited with the mini cocktail.

During the summer holiday period of 2019, a tennis course
was opened at the social facilities of our factory in order to
contribute to the physical and social development of the
working children.

T. C. The Ministry of Agriculture and Forestry which was
launched across the whole of Turkey on Novemnber 11, 2019
‘Future breathe a campaign” of employees participated in
our factory.

High school and university students are provided with
internship opportunities in our factory in summer and winter.
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insan Kaynaklari ve Egitim

Bilgili, deneyimli ve ileri gorusli Ust yonetimin liderliginde,
egitimli, yetenekli, kurum kulturt ve ekip ruhuna sahip,
geng ve dinamik bir galisan profilimiz olusmustur.
Calisanlarimizin yetkinliklerini, teknik bilgi ve becerilerini
gelistirmek icin surekli olarak egditimler duzenlenmekte
ve sektorel yenilikler takip edilmektedir.

SURDURULEBILIRLIK KALKINMA HEDEFLERI

Limak Trakya, yuksek Urun kalitesi saglarken, cevre dostu
teknolojiler aracilidiyla kaynaklarin verimli kullanimina
yonelik uygulamalan hayata gegirmektedir. Surdurulebilir
Kalkinma Hedefleri kapsaminds, Fabrika “Temiz Su, Hijyen
ve Halk Saghgr’, “Erisilebilir ve Temiz Enerji’, “Iklim Eylemi”
“Insana Yakigir Is ve Ekonomik Buyume', “Kaliteli Egitim” ve
"Sorumlu Uretim ve Tuketim” konularina odaklanmaktadir.

SUVE
IKOSULLAR

INSANA YAKISIRIS
VEEKONOMIKB

i

V } E 13 iEI§!LLini
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Human Resources and Education

Under the leadership of knowledgeable, experienced and
forward-thinking senior management, we have created
a young and dynamic employee profile with an educated,
talented, corporate culture and team spirit. In order to
develop our employees’ competencies, technical knowledge
and skills, trainings are constantly organized and sectoral
innovations are followed.

SUSTAINABILITY DEVELOPMENT GOALS

Limak Trakya, implements practices intended for efficient use
of resources through environmentally friendly technologies
while ensuring high product quality. Under the scope of
the Sustainable Development Goals, the Group focuses on
‘clean water and sanitation’, “affordable and clean energy’,
‘climate action’, "decent work and economic growth’ ‘quality
education” and ‘responsible consumption and production”
principles.

QUALITY
EDUCATION

CLEAN WATER
AND SANITATION

DECENT WORK AND
ECONOMIC GROWTH

RESPONSIBLE CLIMATE
12 CONSUMPTION 13 ACTION
AND PRODUCTION



“‘Cimento Sektorunde En Fazla
Kadm Calisan Bizde”

"We Have the Highest Number of Female Employees in
The Cement Sector”

Akgansa'nin Samsun'un Ladik ligesi Milli Egitim MUdurlugu
ve TOGEV isbirligiyle hayata gegirdigi "“Benim Mahallem
Projesi” kapsaminda 8 Mart Dunya Kadinlar GUnu'ne 6zel
"Kadina Dair"” semineri duzenlendi.

Seminerde toplumda kadin almak, anne olmak ve toplumsal
cinsiyet esitligi konusu Tuvana Okuma istekli Cocuklar
Egitim Vakfi'nin uzman psikologlar tarafindan anlatildi.

Akgansa Genel MUdUrs Umut Zenar, ‘is hayatinda
en buyuk kazanim, kadinlarin ve erkeklerin tum karar
asamalarina esit olarak katiim gostermesiyle elde
ediliyor. iginde bulundugumuz toplumda cinsiyet esitligini
saglamak, kadinlarin guclenmesine destek olmak, sosyal
ve is hayatinda yerlerini daha da sagdlamlastirmak igin tim
paydaslanmizla birlikte sorumluluklar aliyoruz. Birlikte atilan
her admin buyuk ses getirecedine ve esit katliml bir is
ortami yaratabilecegimize inancimiz tam. Cimento gibi agir
bir is kolunda, en fazla kadin galisana sahip sirket olarak,
kadin c¢alisanlanmizla omuz omuza calismaktan gurur
duyuyoruz” dedi.

Ladik 100. Vil Ortackulu'nda gergeklesen seminere Belediye
Baskani Nurhan Yapici Ozel, lige Milli Egitim MUduri Aykan
Sancl, Akgansa Ladik Fabrika Midurt Devrim Ozgur Demir,
Akcansall kadinlar, TOCEV yetkilileri, veliler ve agretmenler
katildi.

An "About Women" seminar was held specifically for the
March 8 World Women's Day within the scope of Akgansa's
"My Neighborhood Project” implemented in collaboration
with TOCEV and National Education Directorate of
Samsun’s district of Ladik.

In the seminar, the issues of being a woman in the society,
being a mother, and social gender equality were explained
by the expert psychologists of Tuvana Foundation for
Children Willing to Receive Education.

Umut Zenar, Akgansa General Manager, said, “The biggest
acquisition in the business life is obtained through the
equal participation of women and men in all decision-
making stages. We are assuming responsibilities in order
to ensure gender equality in the society in which we exist,
to support empowering of women, and to reinforce their
presence in the social life and business. We believe entirely
that any step taken together will resound substantially
and that we can create a business environment with equal
participation. As the company with the highest number of
female employees in a harsh line of business like cement,
we are proud of working shoulder to shoulder with our
female employees.”

In the seminar held in 100. Yil Secondary School of
Ladik, Mayor Nurhon Yapici Ozel; Aykon Sanci, District
National Education Director; Devrim Ozgur Demir, Akconsa
Ladik Plont Manoger; women from Akcansa; TOCEV
representatives; parents; and teachers participated.
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Askale Cimento'da Covid-19 Viriis Tedbirleri

askale
cimento

Agkale Cimento Grubu, dunyada pandemi olarak kabul goren
Covid-19 virisune Kkarsl galisanlarini ve ailelerini korumak,
isyerlerinde ortaya ¢ikabilecek olumsuzluklart en aza indirmek
amact ile bir dizi 6nlemler aldi. Alinan 6nlemler kapsaminda,
henuz daha virUs Ulkemizde tespit ediimeden Askale Cimento
Grubunda Yonetim Takimi kurularak ‘lsyerinde Covid-19
Pandemi Faaliyet Plani” hazirlandi. Tum grupta plan dahilinde
asagidaki tedbirler uygulamaya gegirildi.

Covid-19 ile ilgili olarak her bolum icin risk degerlendirmeleri
yaplldi, prosedur ve acil durum eylem planlar hazirland.

Caliganlarda  farkindalk olusturmak amaciyla is
guvenligi isyeri hekimleri  tarafindan
galisanlara, sosyal mesafenin  korunmasi,  kisisel
hijyen, semptom gorulmesi halinde yapilacaklar ve
kisisel izolasyon gibi koronavirusten korunma yollari
konularinda bilgilendirmeler yapildi.

Bilgilendirme afisleri fabrikalarin ve tesislerin degisik
noktalarina asildi ve bilgilendirme brosurleri galisanlara
dagrtildr.

Sosyal mesafenin korunmasi amaciyla, galisanlarin

uzmani ve

yogunluk olusturabilecedi yemekhane, isyeri giris ve
¢ikislari zeminine, mesafe bantlari gizildi.

Hijyen onlemleri kapsaminda periyodik olarak ofisler
dezenfekte edilmeye baslandi, tuvalet, lavabo ve
banyolarin temizlik sikhidi artinld, fabrika ve tesislerin
birgok bolumune el dezenfektanlan konuldu, c¢ay
servislerinde tek kullanimlik kagit bardaklara gecildi.
Koruyucu ekipman konusunds, calisanlann ihtiyaci
olan tulum, maske ve eldiven tedarigi yapildi ve tim
galisanlarin maskeli olarak galismasi saglandi.
Pandemi doneminde de egitim ve seminer
organizasyonlari yapilarak c¢alisanlarin moral ve
motivasyonu yuksek tutulmaya ¢aligildi.

Calisanlar arasindan riskli grupta olanlar (65 yag Usty
calisanlar, kalp yetmezligi, akciger hastaliklar, diyabet,
astim ve kronik rahatsizligi olan c¢alisanlar) tespit
edilerek izin verildi.

Calisma
bulundurmak

ortaminda asgari duzeyde personel
amaciyla sekilleri  yeniden
duzenlendi ve yllik izinler planl olarak kullaniimaya
baslandi. Calisma sekli uygun olan personel igin evden
calismaya gecildi.

Ise giris gikislarda galisanlarin atesleri dlgUlerek sonuca
gore igeriye alimlar baslatildi. Ates olcen personele

mesai
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The Askale Cement Group has taken a set of precautions to
safeguard its employees and their families against the Covid-19
virus acknowledged as a pandemic in the world and to minimize
the negative circumstances that might take place in the
workplace. Within the frame of the measures taken, an "Activity
Plan for Covid-19 Pandemic at the Workplace” was prepared by
establishing a Management Team in the Askale Cement Group
even before the detection of the virus in our country. Following
measures were implermnented under the plan in the entire group.

Risk assessments concerning Covid-19 were made for each
department and a procedure and emergency action plans
were prepared.

Information was provided to the employees by the
occupational safety expert and workplace physicians
to raise awareness among them, in regard to the ways
of protecting against coronavirus like maintaining social
distance, personal hygiene, things to be done in the case
of occurrence of symptomns, and personal isolation.
Informatory posters were hung at different spots of the
plants and facilities and informatory brochures were
disseminated among the employees.

Distance lines were drawn on the flooring of the dining
hall and the entrances and exits of the workplace that
the employees can crowd in, to maintain social distance.
Offices started to be disinfected periodically within
the scope of the hygiene measures; frequency of
cleaning toilets, sinks, and bathrooms was increased;
hand disinfectants were placed in many parts of the
plants and facilities; use of disposable paper cups in tea
services started.

Overalls, masks, and gloves needed by the employees interms
of protective equipment were procured and it was ensured
that all employees continue working by wearing masks.
Atternpt was made to keep the morale and motivation
of the employees high in the period of the pandemic, by
holding training and seminar organizations.

Those employees in the risky group (those employees
above the age of 65 and with heart disorders, lung
diseases, diabetes, asthma, and chronic problems) were
determined and granted leaves.

Shifts were rearranged to make available minimum
number of personnel in the working environment
and annual leaves were started to be used in a
planned manner. Working at home was started for the
employees whose work type was suitable.

In the entrances to and egresses from the workplace,
the temperatures of the employees were taken and
they were received inside in line with the results. The
personnel who took temperatures were trained and
informed regarding the procedure that needs to be



egitim verilerek olasi yuksek ates durumunda
calisanlarin isyeri saglik birimine oradan da isyeri
hekimi kontrolunde saglik kurumuna gonderilebilmesi
icin prosedur hakkinda bilgiler verildi.

Giriste c¢alisanlara tek kullanimlik maske dagrtimi
yapllarak iceriye kabulleri yapilimaya basland.

Fabrika ve tesislere yapilan ziyaretler kisitlanarak
zorunlu olmadikga ziyaretci kabulU yapiimadi.
Calisanlarin diger sube ve illere gidisleri kisitlanarak
bulas riski azaltlmaya c¢alisildl. MUcbir bir sebep
olmadigi strece seyahat yapiimasi yasakland.
Toplantilar video konferans Uzerinden yaplmaya baslanarak
galisanlar bir araya getirmenin 6nune gecilmeye calisidi.
Yemekhanede yogunlasmayi dnlemek amaciyla Unitelere
gore saatler belirlenerek yogunlasmanin onune gegildi.
Tek kullanimlik servisler verildi ve galiganlar bir masaya iki
kisi capraz oturacak sekilde duzenleme yapild..

Fabrika ve tesislere nakliye yapan arag softrlerinin
zorunlu olmadikea aractan inmemeleri saglandi.

Gelen kargolar dezenfekte edilerek tek bir noktadan
kabul edilmeye basland!.

Servis araglarina binislerde el dezenfektani kullanimina
gecildi, servislere maskesiz c¢alisan alinmamakla
birlikte, ikili koltuga tek Kisi ¢apraz oturacak sekilde
servis kullanimina gegildi. Servis araclart her seferden
sonra dezenfekte ediimeye basland.

Caliganlarin bir araya gelebilecegi memurlar lokali,
softrler lokali gibi yerler pandemi suresince kapali
tutularak bulas riski en aza indirilmeye ¢alisildi.

- ..,n- -1
e

followed in the event of high temperature for the
dispatch of the respective employee to the workplace
health unit and from there, to a health institution under
the control of the workplace physician.

Reception of the employees in the workploce was
started to be conducted by distributing disposable
masks to them at the entrance.

The visits to the plants and facilities were restricted and
no visitor was accepted unless it was mandatory.
Attempt was made to reduce the communication of the
virus by restricting the trips of the employees to other
branches and provinces. Travels were prohibited unless
a force majeure condition is present.

Attermpt was made to prevent the employees from
coming together, by holding meetings in the form of a
videoconference.

Times were determined in line with the units to prevent
crowding in the dining hall. Single-use meal services
were used and an arrangement was made to ensure
that two people would take a seat crosswise at a table.
It was ensured that the drivers of the vehicles who
deliver goods to the plant and the facilities did not leave
their vehicles unless it was compulsory.

Incoming cargoes started to be accepted from a single
point by means of disinfecting them.

Use of hand disinfectants in boarding the service
shuttles was commenced. While no employee without
0 mask was accepted to the service vehicles, the use
of the service in the manner that one person would
sit crosswise on a double seat was started. Service
vehicles were started to be disinfected after each trip.
Attempt was made to minimize the risk of contagion by
keeping the areas like clerks lounge and drivers lounge
where the employees can come together closed during
the pandemic.
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Prof. Dr. Yasemin Agik, Tiirkiyenin 100 Kadin
Girisimcisi Arasinda Yer Ald:

E

Fast Company Dergisi tarafindan
"Kadin Kurucular 100" basligyla
Turkiye'nin - 100
kadin girisimcisi listesinde Seza

hazirlanan

Cimento Yonetim Kurulu Bagkani
Prof Dr. Yasemin Agik 7. Sirada
yer aldi. Turkiye'nin is dunyasi ve
girisimcilik dergisi Fast Company
Dergisinin  Ulkemizde kadinlar
tarafindan kurulan 100 buyuk
sirkete yer verdidi arastirmada
Prof. Dr. Yasemin Aclk, Seza
Cimento yatinmi ile yer ald.
Turkiye'de bu alanda yayinlanan
"Kadin

listesinin - yer

ilk arastirma olan
Kurucular 100"
aldigi derginin Nisan sayisinda
farkl sektorlerde yatinm yapan
100 kadin girisimciye yer verildi.

Fast Company Dergisi tarafindan

“Kadin Kurucular 100" baslidiyla

hazirlanan Turkiye'nin 100 kadin girisimcisi listesinde Seza
Cimento Yonetim Kurulu Baskani Praf Dr. Yasemin Agik 7.
Sirada yer aldi. Seza Cimento Yonetim Kurulu Bagkani Prof
Dr. Yasemin Acik, Fast Company Dergisinde yaymlanan
arastirma ile ilgili yaptigi dederlendirmede, Turkiye'nin en
buyuk 100 kadin girisimcisi arasinda yer almaktan Elazig
adina mutluluk duydugunu ifade ederek, ‘Elazid'a olan
vefa borcumuzu 6demek ve sehrimizin kalkinmasina katki
saglamak amaciyla yaptdimiz yatinmin her platformda
takdir gormesinden memnuniyet duymaktayim. Bir yandan
sehrimizin kalkinmasl icin gayret ederken diger yandan
da Elazig'imizi her platformda gururla temsil edebilmek,
mutlulugumuzu dsha da artrmaktadir. Iis dinyasi ve
girisimcilik dergisi Fast Company tarafindan yayimlanan
arastirma da bu anlamda Elazigimizi temsil etmek acisindan
onemlidir. Elazig igin galismayas, Uretmeye, emek vermeye
durmaksizin devam edecediz” dedi.
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SEZA

CIiMENTO

Prof  Dr.  Yaosemin Acik,
Chairwoman of the Board of
Directors of Seza Cement,
has been included as the 7%
on the Turkey's 100 Women
Entrepreneurs List drawn up by
Fast Company Magazine under
the title of "Women Founders
100" In the study conducted
on the 100 large companies
founded by women in our
country by Fast Company
Magazine, Turkey's magazine for
business and entrepreneurship,
Prof. Dr. Yosemin Acgik was
enlisted with the Seza Cement
investment. In the April issue of
the magazine that included the
“Women Founders 100" list that
is the first research published in
that field in Turkey, 100 women
entrepreneurs who invested in
different sectors were included.

Prof ~ Dr.  Yasemin  Acik,
Chairwoman of the Board of
Directors of Seza Cement, has been included as the 7%
on the Turkey's 100 Women Entrepreneurs List drawn up
by Fast Company Magazine under the title of "Women
Founders 100." In her assessment concerning the study
published in Fast Company Magazine, Prof Dr. Yasemin Acik,
Chairwoman of the Boaord of Directors of Seza Cement,
expressed that she was content on behalf of Elozi§ with
being included in Turkey's top 100 women entrepreneurs,
and said, 'l am content with the fact that the investment
we have made to pay back our duty of loyalty to Elozig
and to provide contribution to the development of our
city is welcomed with appreciation in all platforms. Being
able to represent our Elozig proudly in any platform, while
endeavoring for the development of our city, increases
our happiness more and more. The study published
by Fast Company Magazine oriented to business and
entrepreneurship is important in terms of representing our
Elazi§ in this sense. We will continue to work, produce, and
labor for Elazig nonstop.”



Akeansa, 2019 Yili Faaliyet Raporunu
Yayinladi

Akgansa Publishes Its 2019 Activity Report

AKCANGYD

Akgansa, 2019 faaliyet
raporunu bu yi ik kez

dijital ortama tasid.

2019

cimento

ylinda  Turkiye
sektorunde
tarihin en yuksek rekor
ihracatini  gergeklestiren
Akgansa, lojistik  gucu
ve cevik liman yonetimi
ile ihracat gelirini ki
katina ¢ikarmayr basardi.
Liman kapasite kullanim
oranini artan  taleplere
hizla cevap  verecek
sekilde yaklask % 50
artirarak, tarihinde ilk kez
Istanbul  BUyUkgekmece
fabrikasinin ~ Urettigi = 1

Klinkeri

Port  Ambarli

milyon  ton
Akgansa
Limani'ndan ihrag
etti.  Turkiye cimento

ihracatinin = %17'sini tek

itp://www.akcansa.com.tr/docs/ake-faaliyet-2019.paf.

)

basina gerceklestiren Akgansa, ihracat yaparken en cok

deniz yolunun kullaniimasindan yola ¢ikarak Denizlemiz

Dernegine (TURMEPA] bagis yapt..

Tum sinirlarin dtesinde sUrdurulebilir buyume vizyonuyla

paydaslarn igin deger Uretmeye devam eden Akganss,

gerceklestirilen bagisla birlikte 200 bin litre deniz suyunun

temiz kalmasina destek oldu.

AKCANOD

Faaliyet raporumuz yayinda,
deniz suyu giivende!

Tiirkiye'nin ¢imentosunu diinyaya
ulagtinyor, gimento ihracatinin %17'sini
tek bagimiza gergeklestiriyoruz.

ihracatimizi yaparken de en gok deniz
yolunu kullaniyoruz. 2019 Faaliyet
Raporumuzu bu yil dijitale tasiyarak
hem kaynaklarimizi bilingli kullanmake
adina 6nemli bir adim atiyor hem de
bunu bir adim ileri tasiyarak DenizTemiz
Dernegi'ne (TURMEPA) yaptigimiz
bagisla 200.000 litre deniz suyunun
temiz kalmasina destek oluyoruz:

Akcansa, carries its 2019
activity report to a digital
environment for the first time
this year.
Akcansa  that  performed
the highest record-breaking
export figures in the history
of the cement sector of
Turkey in 2019 managed to
double its exports revenues
through its logistics power
and agile port management.
Increasing the ratio of
port  capacity  utilization
by approximately 50% to
provide fast responses to
growing demands, it exported
one  million-ton  clinker
produced by its Istanbul
Blyukgekmece plant, from
Ambarli Akgansa Port, for
the first time in its history.
Conducting 17% of the
cement export of Turkey by
itself, Akcansa has donated

to Denizlemiz Society (TURMEPA] in consideration of the
fact that the most used means of transport in its exports

is seaway.

Akgansa that continues to produce value for its

stakeholders, with its vision of sustainable growth beyond

all borders, ensured that 200 thousand liters of seawater

remained clean thanks to its donation.
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“Cimento ve Beton Diinyasi” Chemical Abstracts ve
veritabanlari tarafindan taranmaktadir.

‘Cement and Concrete World” is indexed by Chemical Abstracts and
databases.

Amag
CIMENTO ve BETON DUNYASI ¢imento ve betan konularindaki
arastirma ve gelistirme galismalarnyla ilgili makaleleri yayinlar.

Makale Turleri

4 tUrde yazi kabul edilir:
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veya gecmis calismalarin yaklasimlarin kritigini igeren 5000
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gecmeyen yorumlari.

Basvuru
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Makale 100 - 150 s6zcUkten olusan hem Turkge hem de Ingilizce
dzet (abstract) igermelidir.
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Sayfalar numaralandirimalidir.
Butun cizelgeler ve sekiller metinin arkasina konmali ve uygun
sekilde numaralandirimalidir. (Orn: Sekil 1, Cizelge ).

- Sl birim sistemi ve standart semboller kullaniimalidr.
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Kaynak kitapsa, yayincinin adi ve yeri de yaziimalidir .

Ornekler asagida verilmistir.

1. GR. Gouda, Cem.ConcrRes. 9.209 (1979).

2.FM.Les, The Chemistry of Cementand Concrete, p.333, Edward
Arnold (Publishers) Ltd, London;1970.
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Scope
CEMENT and CONCRETE WORLD publishes the results of research
and development work in all areas of cement and concrete

Article Types

4 types of articles can be accepted:

- Anoriginal research article of 7500 words maximum, describing
advances in experimental studies and reporting new solutions
related to problems in cement and concrete engineering.

- A technical note of about 1500 words.

- A review article not exceeding 5000 words, covering the
background, state-of-the-art, and critical reviews of previous
approaches on subject related to cement and concrete.

- Adiscussion, not exceeding 1000 words, on previously published
articles.

Application

Articles should be submitted to:

CEMENT and CONCRETE WORLD PO. Box 2 06582 Bakanliklar,
Ankara / Turkey or electronically, ccweditor@tcma.org.tr

- Articles must be written in Turkish and in English.(Only in English
for foreign authors)

The body of the article should be preceded by an abstract of
about 100-150 words.

- Article should be typed on one side of the paper, double spaced,
using A4 size white paper. The pages should be numbered.

- All tables and figures should be at the end of the paper and
numbered appropriately leg. Table 1, Fig.1)

- Slsystem of units and standard symbols are required.

- References shold be indicated in the text by numbers in square
parantheses. All references should be collected at the paper
(before Tables and Figures), and should contain the names of all
authors, the title of the journal, volurme number, first page number
and year.

Examples are illustrated below-

1 GR Gouda, Cem.ConcrRes. 9209 (1979)

2 FM.Leq, The Chemistry of Cement and Concrete, p.333, Edward
Arnold [Publishers) Ltd, London,1970.
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Gegirimli Beton Parke Tagi Uretimi,
Fiziksel ve Mekanik Ozellikleri Uzerine
Deneysel Caligmalar

m OzgUr Bang TOPCU
m Bans CAYLAK

m Burak FELEKOGLU

OZET

Son zamanlarda kentlerde olusan sel ve su basmalarinin
verdigi  zararlar, gegirimsiz kaplamalara alternatif olarak
kullanilan gecirimli beton kaplamalara olan ilgiyi Ulkemizde
arturmistir. Bu deneysel galisma kapsaminda gegirimli beton
karisimlan Uretiimistir. Gegirimli beton karnisimlarinin baglayici
fazinda gimenta ile %20-%40 oranlarinda yuksek finn curufu
ikamesi yaplimistir. Agrega fazinda ise iri/ince agrega ikamesi
%10-%20 oranlarinda yapilmistir. Toplam 9 seri- gecirimli
beton parke taslari Uretimistir. Bu parke taglarinin mekanik
ve fiziksel ozelliKleri (basing dayanimi, yarmada gekme
dayanimi, bogluk orani, gegirimlilik, asinma direnci) ulusal ve
uluslararasi standartlar gdz 6nune alinarak degerlendiriimistir.
Calisma sonunda yaya ve tasit yuklemelerine maruz kalacak
kaplamalar igin tasima kapasitesi ve gecirimlilik acilarindan
kullanilabilecek karigim oranlart dnerilmistir.

1. GIRIS

GuUnumuzde kentlesmeyle beraber sehirdeki yesil alan
orani hizla azalmaktadir. Bununla birlikte gegirimsiz kaplama
yUzeylerinde yagis sular birikerek sele donusmektedir. Bu
durum kent icinde sel ve su baskinlarina neden olmaktadir.
Gegirimli beton, yagisin akisa donus oranini azaltmada
basarli bir malzemedir. Ayni zamanda: igerdigi bosluklar
sayesinde ara¢ tekerlerinden kaynaklanan gurultiyu
emebilmesi, agir kirletici metalleri bunyesinde tutarak
drene edilen suyun kalitesini arttirmas (filtreleyici), sicakiigi
hapsedebilmesi sayesinde sehirlerde olusan kentsel s
adas| etkisini azaltmasl, yagis sularini zemine ileterek su
kaynaklarini korumasi en 6nemli avantajlarindandir [1.2 3 4].
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ABSTRACT

The damage caused by floods in the cities has increased the
interest in pervious concrete coatings used as an alternative
to impervious coatings in our country. In this experimental
study, pervious concrete mixtures were prepared. In the
binder phase of the pervious concrete mixtures, 20-40% of
the blast furnace slag substitution was made with cement
In the aggregate phase, coarse/fine aggregate substitution
was performed in 10-20% ratios. A total of 9 series pervious
concrete paving stones were produced. The mechanical and
physical properties of these paving stones (compressive
strength, splitting tensile strength, void ratio, permeability,
abrasion resistance] have been evaluated considering
national and international standards. At the end of the
study, mixing ratios which can be used in terms of carrying
capacity and permeability were proposed for the pavements
to be exposed to pedestrian and vehicle loads.

1. INTRODUCTION

Nowadays, with the urbanization, the ratio of green areas
in the cities is rapidly decreasing. Precipitation waters
accumulate on the impervious coating surfaces and
become surface water flows (floods). This situation causes
floods in the city. Pervious concrete is a successful
material in reducing the ratio of transform of rainfall to
the flow. At the same time: it is able to absorb the noise
caused by the vehicle wheels thanks to its void content, to
increase the quality of the drained water by keeping heavy
pollutant metals in it (filter), to reduce effect of urban heat
islond formed in cities, and to protect the water resources
by transferring precipitation water to the ground [1, 2, 3, 4]



Bu avantgjlanyla beraber igerdigi yuksek orandaki
bosluklardan dolayr gecirimli - betonlarin - genel olarak
dayanimlari  dusuktur. Basing dayanimlart 35 MPa ile
28 MPa araliginda degismektedir [2]. Ancak bu disik
degerler beton karisimina bazi katki maddeleri eklenerek
yUkseltilebilir.  Yang ve Jiang silis dumani ve super
akiskanlastirict  kullanarak  gecirimlilik  degerinde  buyuk
bir kayipla beraber, basing dayanmin 50 MPaa kadar
artunlabilecegini bildirmistir [1]. Kim, Gaddafi ve Yoshitake
ugucu kul kullaniminin gegirimli betonun erken yaslarinda
basing dayanimini dusurdudguny, ticari isimleri green-net ve
ferro-green olan liflerin kullaniimasiyla basing dayaniminda
artig meydana geldigini bildirmistir [5]. Huang, Wu, Shu ve
Burdette daha kuguk agrega boyutuna sahip gegirimli beton
kansimlarninin yarmada g¢ekme dayaniminin daha yuksek
seviyede oldugunu, ince agrega kullanilan karigimlarin basing
dayanimlarinin iyilestigini ancak bu iyilesmenin yarmada
cekme dayanimlarinda gorilmedidini rapor etmistir [6]. Ayni
yazarlar lateks kullaniminin gekme dayanimini nemli oranda
arturdigini, bununise gimento hidratasyon Urdnleriile lateksin
birbirinin igine islemesi sirasinda olusan lateks agi sayesinde
oldugunu bildirmistir [6]. Torres ve digerleri gimento pasta
kalinhginin artmasinin gecirimli betonun basing dayaniminda
oldugu Uzere gekme dayanimini da arturdigini bildirmistir [7].

Ancak, gecirimli betonun mekanik ozellikleri  sadece
beton kansimlarinda kullanilan malzemelere bagl olmayip;
gecirimli betonun yerlestiriime, sikistinima ve Kur ediime
sureglerinden de etkilenmektedir. Gegirimli beton karigimlar
bosluklu yapilarinin gimento pastasi tarafindan tikanmamas|
icin genel alarak dusuk miktarda su igermektedirler. Bundan
dolayl hidratasyon igin gereken suyun kaybedilmesinin
Onlenmesi amacliyla ozellikle gegirimli betonlarin yerlestirime
ve sikistirma suregleri hizli bir sekilde tamamlanmalidir [8].
Ayni zamanda su kaybr Uzerinde etkili olan hava ve ruzgar
sartlaring karsl da onlem alinmalidir.

Bu calisma kapsaminda gegirimli beton igin bir onceki
paragrafta Dbelirtilen; yerlestiriime, sikistinima  ve  Kur
edilme sUreglerinin dayanim ve gegcirimlilik ozelliklerinde
olusturabilecedi kayiplarin GnUne gecilmesi amaciyla 6n
Uretimli beton parke tasi tarzinda gecirimli beton kaplamalarin
gelistirimesi  amaclanmisti.  Bununla  beraber  Uretilen
beton parke taslarinin dusuk arag trafigi ve yaya yuklerini
karsilayabilecek mekanik dzelliklere de sahip olacak sekilde
tasanmi hedeflenmigstir.

2. GELENEKSEL BETON PARKE TASI iGIN
GELISTIRILEN STANDARTLAR

Gunumuizde beton parke taslar hizli bir sekilde imal
edilebilmesi, ekonomik oluslar, yerli malzemeyle kolayca
Uretilebilmeleri,  bozulan  yuzeylerinin - kolay — onanmi
yapllabilmesi gibi nedenlerle arag trafifine maruz kalan
sehir ici sokaklarda, yaya kaldinmlarinda, meydanlards, agik
otoparklarda, yesil alanlarda buyuk olgude kullaniimaktadir
[9]. Beton parke taslan kullanildiklari yerlere ve amaglara
bagl olarak gesitli zorlamalara (aginma, garpma, gekme,
egilme) maruz kalirlar. Bu zorlamalar betonun mekanik

With these advantages, due to the high amount of voids
it contains, pervious concrete generally has low strength.
The compressive strength varies between 3.5 MPa and
28 MPa [2] However, these low values can be increased
by using some additives to the concrete mixture. Yang
aond Jiang reported that compressive strength can be
increased up to 50 MPa with a large loss of permeability
by using silica fume and super plasticizer [1] Kim, Gaddafi
and Yoshitoke reported that the use of fly ash reduces
the compressive strength of pervious concrete at an
early age, on the other hand compressive strength can be
increased by using fibers, commercially named as green-
net and ferro-green [5] Huang, Wu, Shu and Burdette
reported that the compressive strength of the pervious
concrete mixtures having smaller aggregate size is higher
in splitting, the compressive strength of the mixtures using
fine aggregate improved but this improvement is not seen
in splitting tensile strengths [6] The same authors reported
that the use of latex significantly increases the splitting
tensile strength, which is due to the latex network formed
during the intermixing of cement hydration products and
latex [6] Torres et al. reported that the increase in the
cement paste thickness increases the splitting tensile
strength as well as the compressive strength of the
pervious concrete [7]

However, the mechanical properties of pervious concrete do
not depend solely on the materials used in concrete mixtures;
pervious concrete is affected by the placement, compression
and curing processes. Pervious concrete mixtures generally
contain low amounts of water so that their hollow structures
are not blocked by the cement paste. Therefore, in order to
prevent the loss of water required for hydration, especially
the placement and compaction processes of the pervious
concretes should be completed quickly [8] At the some
time, precautions should be token against weather and wind
conditions which affect water loss.

It is aimed to develop prefabricated pervious concrete
paving blocks in order to prevent losses in strength and
permeability properties during the placement, compression
and curing processes as indicated at the previous
paragraph within the scope of this study. In addition to
this, it is aimed to design concrete paving stones have
mechanical properties that can meet low vehicle troffic and
pedestrian loads.

2. CONCRETE PAVING STONE STANDARDS
DEVELOPED FOR CONVENTIONAL
CONCRETE

Nowadays, concrete paving stones are used in urban
streets, pedestrian pavements, squares, open car parks,
green spaces and in large areas, which are exposed
to vehicle traffic due to their ropid production, cost
effectiveness, ease of production with local materials and
easy repair of their deteriorated surfaces [9] Concrete
paving stones are subjected to various forces (abrasion,
impact shrinkage, bending) depending on the places and
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ve fiziksel ozelliklerini etkilediginden betonun bu etkilere
karsi yeterli mukavemete sahip olmalar gerekmektedir.
Bircok Ulke kullanilacak beton parke taslar icin standartlar
olusturmustur. Bu standartlarda beton parke taslarinin
dayanim, asinma ve dayanikliigi igin kriterler belirlenmistir.

Deneysel galismalar kapsaminda Uretilmesi hedeflenen
gecirimli beton parke taslar igin herhangi bir standart
bulunmamaktadi. Bu nedenle geleneksel beton igin
yururlukte olan beton parke tasl standartlari incelenmistir.
Deneysel ¢alismalann  bulgularn 1siginda  soz  konusu
standart  kriterlerinin - gegirimli  beton parke taslarina
uygunlugu tartgiimistir. Bu kapsamda incelenen parke tasi
standartlar: TS 2824 EN 1338: 2005-04, ASTM C 936,
Sri Lanka Standart Specifications for Concrete Paving
Block ve Indian Standart IS 15658:2006dir [10, 11, 12, 13].
incelenen standartlarda beton parke tasinin sahip olmasi
istenen dayanim tUru ve degerleri benzer olmayip farkliliklar
gostermekte oldugundan, Tablo Tde bu dederler kiyaslamali
olarak gosterilmistir.

Tablo 1de gorulecedi Uzere TS 2824 EN 1338 [10] ve ASTM
C936 [11] standartlarinda istenen dayanim gerekKliliklerinde
parke tasl kaplamalarinin maruz kalacagl trafik kosullar
dikkate alinmamig, iki standartta da tek dayanim limiti
konulmustur. ASTM C336 [11] standardinda basing dayanim
degeri belirtilirken, TS 2824 EN 1338 [10] standardinda
ise yarmada g¢ekme dayanim dederi belirtilmistir. Ancak
Hindistan ve Sri Lanka Standartlarinda agirlasan trafik
yUklemeleriyle beraber artan basing dayanimi gereklilikleri
bulunmaktadir. Ayrica incelenen parke tasi standartlarinin
geleneksel beton (dusuk miktarda bosluk icerigine sahip
beton) kullanilarak uretilen parke taslari igin gecerli olduklar
unutulmamalidir.

3. MATERYAL VE METOT

3.1 Malzeme

Deneysel ¢alismads; iri dolomit agregasi ve ince kiregtas!
agregas! kullanimistrr. iri dolomit agregasinin, 4 ve 8 mm
elekten gegirilerek sabit bir tane boyut dagiimi araliginda
kullanilmasi saglanmistir. ince agreganin ise en buyik tane
boyutu 3 mm olup, tane boyut dagiimi Sekil 1de verilmistir.
Agregalarin fiziksel ozellikleri ise Tablo 2'de verilmistir.

Deneylerde CEM | 425R ftipi Portland gimentosu
kullanilmistir. Calismada Portland gimentosuna ek olarak
0gutulmus yuksek finn curufu da kullanilmigtir. Portland
¢imentosu ve 6gutiimus yuksek finn curufunun kimyasal,
fiziksel ve mekanik dzellikleri Ureticilerden temin edilmis olup,
Tablo 3'de verilmigstir.

Tum kanisimlarda sehir sebekesi suyu kullanilmistir. Ayrica
baglayici malzeme igeriginin kutlece %0,6'sI ile %711 arasinda
degisen oranlarda bir superakigkanlastirici kimyasal katki
kullanilmistir.
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purposes they are used. Since these stresses affect the
mechanical and physical properties of the concrete, the
concrete must have sufficient strength against these
effects. Many countries have established standards for
concrete paving stones to be used. In these standards;
criteria for strength, abrasion and durability of concrete
paving stones are determined.

There is no standard for pervious concrete paving stones
intended to be produced within the scape of experimental
studies. For this reason, actual paving stone standards
for traditional concrete are examined. In the light of the
findings of the experimental studies, the applicability of the
mentioned standard criteria for pervious concrete paving
stones is discussed. The paving stone standards examined
within this scope are: TS 2824 EN 1338: 2005-04, ASTM C
936, Sri Lanka Standard Specifications for Concrete Paving
Block and Indian Standard IS 15658: 2006 [10, 11, 12, 13].
Since the required strength type and values of the concrete
paving stone in the examined stondards exhibit differences,
these values are shown in Table T comparatively.

As can be seen in Table 1, traffic conditions to which
paving stone pavements will be exposed are not taken
into consideration in the resistance requirements required
in TS 2824 EN 1338 [10] and ASTM C936 [11] standards,
and a single strength limit is set in both standards. While
ASTM C936 [11] standard specifies compressive strength,
TS 2824 EN 1338 [10] standard specifies splitting tensile
strength. However, Indic and Sri Lanka Standards have
increased compressive strength requirements with heavy
traffic loads. It should also be remembered that the paving
stone standards examined are applied to paving stones
produced using conventional concrete [concrete with a
small volume of air content).

3. MATERIALS AND METHODS

3.1 Material

In the experimental study, coarse dolomite aggregate
and fine limestone aggregate were used. The coarse
dolomite aggregate was collected between 4 and 8 mm
sieve to maintain a constaont particle size distribution. The
maximum size of fine aggregate was 3 mm and the particle
size distribution is given in Figure 1. The physical properties
of the aggregates are given in Table 2.

CEM | 425R type Portland cement was used in the
experiments. Ground blast furnace slag was used in
addition to Portland cement. The chemical, physical and
mechanical properties of Portland cement and ground
blast furnace slag were obtained from the manufacturer
are given in Table 3.

Tap water was used in all mixtures. Furthermore,
superplasticizer with varying dosages between 0.6% and
1% by mass of the binding material content, has been
used.



3.2 Metot

(Karigim Oranlari, Uretim ve Numune Hazirlama)

Tum gecirimli beton kansimlarinda birinci yazarn Yuksek
Lisans tezindeki on calismalar dikkate alinarak agrega/
cimento (a/g) orani 4 olarak beliflenmistir [14]. Cimento
miktarinin %20 ve %40 oranlarinda yuksek firnn curufuyla
ikamesi ve kaba agrega miktarinin da %10 ve %20 oraninda
ince kum agregayla ikamesi yapilarak gegirimli betonlar
hazirlanmistir. Karisim oranlari Tablo 4'de verilmistir. Tablo
4'deki kansim isimlendirmeleri, 6gutllmus yuksek firn
curufu ve ince agrega ikamesine gore yapilmistir.

Taze betonun Karistirimasinda 125 dm® etkin karistirma
kapasiteli edik eksenli 30 devir/dakika donus hizl bir portatif
laboratuvar mikseri kullanimistir. Beton karistirma sUreci
3 asamadan olusmaktadir. Birinci agamada kuru karisim
(baglayici malzeme ve agrega) 1 dakika kanistinimistir. Ikinci
asamada kansim hesabinda bulunan su miktannin 2/3'0
karnsima ilave edilmis kansim 1 dakika daha karnistrimistir.
Uclncy agamada kalan su ve sUperakiskanlastiricinin
tamami karisima eklenerek karisim 1 dakika daha karistirlmig
ve sonlandinimistir. Superakiskanlastinicl dozaji agregalarin
baglayici ile tutulma derecesine gore ayarlanmigtir. Yetersiz
katki kullanildigindan agrega tanelerinin birbirine yapismadig,
fazla katki kullanildiinda ise baglayici serbetin agregalar
arasindan suzulerek tikanma yapabilecegi dikkate alinmistir.

Basing ve yarmada gekme deneyleri icin ayrn ayn Uger
adet, bosluk orani ve gecirimlilik deneyleri igin ise Ug adet
olmak Uzere her bir kargim igin dokuz adet, toplamda 871
adet 100 mm aynth kip numune hazirlanmistir. Bogluk
orani ve gegirimlilik deneyleri tamamlandiktan sonra son
Ug ornegin suya doygun basing dayanimlar da sahadaki
durumu yansitmasi agisindan belirlenmistir. Basing dayanim
sonuglar kuru durumdaki orneklerle de  kiyaslanmistir.
Bunlara ek olarak asinma deneylerinde kullanimak Uzere
her bir kansim icin 3 adet 71 mm ayntlh kip numune
hazirlanmistir. Kansimlar Kaliplara 2 katman halinde ve
her katmanda 25 kez sisleme yapilarak yerlestirilmistir.
Numuneler 1 gun kalip iginde bekletildikten sonra kaliptan
glkarlarak su kaybina ugramayacak sekilde ince plastik
film ile sanlmistir. Numuneler 27. gune kadar labaratuvar
ortaminda 20 °C sicaklikta bekletilerek kur edilmistir. Karisim
numunelerinden her bir karisim icin 6 tanesi 27. gunde
40 °Cde etuve yerlestirimis kalan UgU ise su dolu tanka
yerlestirilmistir. Numuneler 1 gun sUreyle etUvde ve su dolu
tankta bekletildikten sonra gikartilmistir. EtUvde bekletilen
numunelerden her bir karisim icin 3 adedi kuru halde 28.
gunde basing dayanimi testine tabi tutulmustur. Su dolu
tankta bekletilen 3 adedi ise sudan gikarlip yuzey suyu
silindikten sonra yarmada gekme testine tabi tutulmuslardir.
EtUvde kalan UgU ise yogunluk, bosluk orani ve gegirimlilik
deneyleri icin 1 gun daha 40 °C'de etuvde bekletiimistir. S6z
konusu numunelerin; 29. gunde yogunluk, bosluk orani ve
gegirimlilik degerleri belirlenmis ve bu deneyler belirtilen
sirada gercekKlestirildikten sonra islak haldeki numuneler de
basing dayanim testine tabi tutulmuslardir. Asinma deneyi
icin hazirlanan kip numuneler ise 28. gunde deneye tabi
tutulmusglardir.

3.2 Method [Mix Proportions, Production and
Specimens Preparation)

The aggregate/cement (o/c) ratio in all pervious concrete
mixtures was determined as 4, based on the pre trial tests
performed for Master Thesis of the first author [14] Pervious
concretes were prepared by substituting 20% and 40%
cement amount by ground blast furnace slag and coarse
aggregate amount by substituting 10% ond 20% fine
aggregate, respectively. Mixture proportions are given in
Table 4. In Table 4, mixtures are labelled according to the
ground blast furnace slog and substitution of fine aggregate.

A portable laboratory tilted axis mixer with a rotational speed
of 30 revolutions per minute and effective mixing capacity
of 125 dm® was used at the mixing stage of fresh concrete.
Concrete mixing process consists of 3 stages. In the first
step, the dry mixture (binder material and aggregate) was
stirred for 1 minute. In the second stage, 2/3 of the amount
of water calculated in the mixture was added to the mixture
and the mixture was stirred for another T minute. In the third
step, the remaining water and superplasticizer were added to
the mixture and the mixture was stirred for another 1 minute
and mixing was finished. The superplosticizer dosage has
been adjusted according to the degree of aggregate binding
with the binder. It is considered that aggregates do not stick
together if superplosticizer is used at insufficient dosages,
and binding paste is filtered between aggregates when excess
superplasticizer is used.

Nine specimens were prepared for each mixture, three for
compression and three for splitting tensile tests and three
for porosity and permeability tests, and a total number of 81
specimens of 100 mm cube specimens were prepared. After
the completion of porosity and permeability tests of last three
specimens, they were subjected to compressive strength test
at water saturated state in order to simulate site conditions.
Compressive strength test results were compared with dry state
tested specimens. In addition, 3 specimens of 71 mm cubes
were prepared for each mixture to be used in abrasion tests. The
mixtures were placed in the molds in 2 layers and 25 times by
rodding each layer. After the specimens were kept in the mold
for 1 day, they were removed from the mold and wrapped with
thin plostic film so as to avoid water loss. The specimens were
kept in laboratory conditions at 20°C until 27th day and cured.
For each mixture, 6 of the mixture specimens were put into an
oven at 40°C on the 27th day ond the remaining three were
placed in a tank filled with water. Specimens were taken out from
the oven and water-filled tank after 1 day. For each mixture of
the specimens stored in the oven, 3 of them were subjected to
compressive strength test in dry condition on 28 day. On the
other hand three specimens the surface water of three sample
that kept in water-filled tonk was removed before subjecting to
splitting tensile test. The remaining three specimens were kept
in the oven at 40°C for a further 1 day for density, porosity
and permeability tests, respectively. The density, porosity and
permeability values of the specimens were determined and
after these tests were performed in the specified order, the wet
specimens were subjected to compressive strength test on
29" day. The cube specimens prepared for the abrasion test
were tested on 28" day.
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3.3 Deney Yontemleri

3.3.1. Basing ve yarmada gekme dayanimi deneyleri:
Basing dayanimi ve yarmada cekme dayanimi deneyleri
sirasiyla TS EN 12390-3 ve TS 2824 EN 1338 standartla-
nndaki yukleme sartlarina uygun olarak 100 mm ayrith kup
numunelerde gergeklestiriimistir [15, 10]. Basing dayanimi
degerlerinin belilenmesinde (1) nolu esitlik kullanilmistir,

P
F=2
Ac

Fe: Basing dayanimi (MPa)

P: Kirlma aninda ulasilan en buyuk yuk (N)

Ac: Numunenin, Uzerine basing yukunun uygulandigr en
kesit alani (mm?2)

Yarmada cekme deney dederlerinin belirlenmesinde TS
2824 EN 1338 [10] standardinda verilen esitlik 2 kullaniimistir.
Parke tags! kalinhigi duzeltme katsayisi kUpun ayriti 100 mm
oldugu icin 1,17 alinmistr.

T
s

T: Dayanim (MPg)

P: Kirlma yuku (N)

k: Beton parke tasi kalinlidi duzeltme Katsayis!
S: Kirlma alani (mm?)

3.3.2. Birim hacim agirlik, bogluk orani ve gegirimlilik
deneyleri:

Birim hacim agirik degerleri; numunelerin etiv kurusu
agirhginin (40°C de 2 gun bekKletilen etiv kurusu agirligr),
hacim degerine bolunmesiyle elde edilmistir. Numunelerin
hacmi kumpas ile her kenarindan 2 olcumun ortalamas
alinarak bulunan uzunluklarin carpimiyla  hesaplanmistir.
Bogluk orani ASTM C1754/C1754M-12 [18] standardinda
belirtilen A metodu kullanilarak hesaplanmisti. Bu metot
kullanilarak gecirimli betonun  bosluk  orani  degerinin
belirlenmesinden sonra diger ézelliklerinin de (dayanim ve
gecirimlilik gibi) belirlenmesi mumkin oldugundan A metodu
kullanilmistir. Bu metoda gore deneylerin yapilabilmesi icin
numunelerin 40°C'de 24 saat bayunca etUve atimasindan
once ve sonrasinda tespit edilen agirliklarinin arasindaki
farkin %05 in altna inmesi gerektidinden numunelerin
toplamda 2 gun etlvde 40 °C'de kalmasi gerekmistir. Birim
hacim agirlik ve basluk orani deneyinin tamamlanmasindan
sonra gegirimlilik deneyi yapilmistir. Bosluk orani tayininde
esitlik 3 kullanilmistrr.

P =[1-(%22)] 100(%)

oy Vol

P: Bosluk orani (%)

W, Numunenin su igindeki agirigr (g)
W, Numunenin finn kurusu agirhgi (g)
Vol: Numunenin hacmi (cm@)

pw: Suyun yogunlugu (g/cm?

Gecirimlilik - degerlerinin - belirlenmesinde  ASTM  C17071/
C1701M-17a [17] standardi modifiye edilerek kullanilmistrr,
Gegirimli ~ beton parke tasi numunelerinin yanal
yuzeylerinden akisin meydana gelmemesi igin etrafi lateks
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3.3 Test Methods

3.3.1. Compressive and splitting tensile strength tests:
Compressive strength and splitting tensile strength tests
were performed on 100 mm cube specimens in accordance
with the loading conditions of TS EN 12390-3 and TS 2824
EN 1338 standards, respectively [15, 10]. Equation (1) was
used to determine the compressive strength values.

(1)

Fe: Compressive strength (MPa)

P Maximum load at break (N)

Ac: Cross-sectional area of the sample to which the
pressure load is applied (mm?)

Equation 2 given in TS 2824 EN 1338 [10] standard was
used for determination of splitting tensile test values. The
concrete paving stone thickness correction coefficient (k)
was taken as 111 because the cube’s edge was 100 mm.

@

T: Strength (MPa)

P: Breaking load (N)

k: Concrete paving stone thickness correction coefficient
S: Splitting area (mm?)

3.3.2. Unit volume weight, porosity and permeability
tests:

Unit volume weight values; It was obtained by dividing the
dry oven weight of the specimens (dry oven weight for 2
days at 40°C) by volume. The volume of the specimens
was calculated by multiplying the lengths found by
averaging 2 measurements from each side measured by
caliper. The porosity was calculated using the method A
specified in ASTM C1754 / C1754M-12 [16]. Method A was
used since it is possible to determine the other properties
(such as strength and permeability) of the pervious
concrete after determining the porosity value using this
method. In order to carry out the experiments according
to this method, the specimens should be kept at 40 °C for
2 days in total since the difference between the weight of
the specimens determined before and after being put into
the oven for 24 hours at 40°C is must be less than 0.5%.
After the completion of unit volume weight and porosity
experiments, the permeability test was performed. Equality
3 was used to determine the porosity.

€]

P: Porosity (%)

W Weight of specimens in water (g)
W, Dry weight of specimen (g)

Vol: Volume of speciemen [cm?)

pw: Density of water [g/cm?)

The permeability values were determined by modifying the
ASTM C1701/ C1701M-17a standard [17]. In order to prevent
flow from lateral surfaces of pervious concrete paving
stone specimens, it is wrapped with latex membrane and



membranla sarlip sizdirmazlik saglanmistir. Sonrasinda
605 mm i¢c ¢apl seffaf boru kip numune Uzerine
yerlestiriimistir. Borunun numuneye temas ettigi yuzeyden
de sizmanin meydana gelmemesi igin plastik kivaml hamur
ile etrafi sanlmig ve duzenek deneye hazirlanmistir. Boruya
600 cm® su konulup su sUtununun 400 cm®ten 200
cm®e dusmesine kadar gegen suUre olgUlmustur. Esitlik 4
kullanilarak gecirimlilik degeri belirlenmistir.

T
Asxt
@: Gegirimlilik (cm/s)
Vw: Tutulan sure igerisinde gegen su hacmi (200 cm@)
t. 200 cm?® suyun gegme suresi ()
A Numune yuzey alani (100 cm?)

3.3.3. Asinma deneyi:

Bu ¢alismada tasarlanan gecirimli beton kup parke taslarinin
yol kaplamasi icin standarda uygunlugunun dederlendirilimesi
hedeflendiginden  asinma  direncinin  belirlenmesinde
TS 2824 EN 1338 [10] standardinin EK H baghgi altinda
anlatilan alternatif metot olan Bohme deneyi kullanilmistr.
Bu deneyde dncelikle numunelerin yogunlugu belirlenmistir.
Sonrasinda deney izine 20 g standart asindirici konulmus ve
numune eksenel olarak 294 N ile yuklenmistir. Sonrasinda
numuneye her biri 22 dénusten meydana gelen toplamda
16 gevrim uygulanmistir. Her bir ¢evrim igerisinde numune
90° dondurulmus, disk ve temas yuzU temizlenmistir. 16
gevrim sonunda numune 0,1 g dogrulukla tartimis ve kutle
kaybr bulunmustur. Esitlik 5 kullanilarak kalinlik kaybi degerleri
belirlenmistir.

Am

pR+«A

Al =

N 18 gevrimden sonra Kalinlik kaybi (mm3/mm?)
Am: 16 gevrimden sonra Kutle kaybi (g)

p:  Numunenin yogunlugu (g/mmd)

A Numunenin yuzey alani (mm?)

4. BULGULAR VE TARTISMA

Deneysel galigmadan elde edilen tim veriler (basing dauanim,
yarmada ¢ekme dayanimi, bosluk arani, gegirimlilik degerleri,
kuru birim hacim agirliklar, asinma direnci) Tablo 5de 3'er
numune ortalamasi alinarak sunulmustur. Bu  bolumde
deneysel ¢alismadan elde edilen tum veriler degerlendirilmis
ve tartigimistir.

4.1 Kuru Birim Hacim Agirligi ve Bogluk Orani

Sekil 2 ve 3'de goruldugu Uzere ince agrega ikamesi arttikga
sertlesmis numunelerin kuru birim hacim agirlik degerleri
artmakta, bosluk igerikleri ise azalmaktadir. ince agregalar
kicUk tane boyutlarindan dolayl kansgimlarda olusan
bosluklarin  bir bolumunu tikarlar. Boylece numunelerin
daha yogun bir yapiya saship olmasini saglarlar. Bundan
dolayr sertlesmis numuneler daha yuksek kuru birim hacim
agirhigina ve daha az bosluk iceriklerine sahip olurlar. Diger
taraftan 0gutllmus yuksek firnn curufu ikame orani artiginin,

sealed. Then, 60.5 mm inner diometer transparent tube was
placed on the cube specimen. In order to prevent leakage
from the surface where the pipe comes into contact with the
specimen, it is wrapped with the plastic consistency dough
ond then the apparatus is prepared for the experiment.
Water level in tube first set to 600 cm? and then time elapsed
during water level decrease beginning at 400 cm? to 200
cm?® was measured. The permeability value was determined
using equation 4.

@

®: Permeability lcm / s

Viw: Volume of water passing through the retained period (P00 cm?)
t: 200 cm? water penetration time [s)

A: Specimens surface area (100 cm?)

3.3.3. Abrasion test:

Bohme test which is the alternative method described in
Appendix H of TS 2824 EN 1338 [10] standard, was used
to determine the abrasion resistance since it is targeted to
evaluate the conformity of the standard for the paving of
the concrete cube paving stones designed in this study. In
this experiment, firstly, the density of the specimens was
determined. 20 g of standard abrasive was then placed in
the test trace and the sample was loaded oxially with 294
N. The sample was then subjected to a total of 16 cycles,
each consisting of 22 turns. During each cycle, the sample
was rotated 90 degrees and then the disc and the contact
face cleaned. After every 16 cycles, the specimen was
weighed with an accuracy of 0.1g and mass loss was found.
Thickness loss values were determined using equation 5.

5

Al Thickness loss after 16 cycles (mm?/mm?)
Am: mass loss after 16 cycles (g)

p: Density of specimen (g/mm?)

A: Surface area of specimen [mm?)

4. RESULTS AND DISCUSSION

All dato obtained from the experimental study (compressive
strength, splitting tensile strength, porosity, permeability
values, dry unit volume weights, abrasion resistance) are
presented in Table 5 by averaging 3 specimens. In this
section, all the dato obtained from the experimental study
are evaluated and discussed with the test results.

4.1 Dry Unit Volume Weight and Porosity

As shown in Figures 2 and 3, the dry unit volume weight
values of the hardened specimens increase and the porosity
decrease as fine aggregate substitution increases. Fine
aggregates block the voids in the mixtures due to their small
particle size. Thus, they provide a more dense structure of
the specimens. Thus, the hardened specimens have a higher
dry unit volume weight and lower porosity. On the other hand,
the increase of ground blast furnace slag substitution rate
decreased the dry unit volume weight value at the same
fine/coarse aggregate ratio. However, exceptional cases for

Cimento ve Beton Dtinyas: / Sayi: 144 / Mart - Nisan 2020
Cement and Concrete World / No: 144 / March - April 2020

=
=
[
=
=
Q
ol
?Z%
%
=

57



-
=
=
-
0
O
g
=
.

58

ayniince/iri agrega oraninda kuru birim hacim agirlik degerini
genelde azaltici etkisi oldugu soylenebilir. Ancak, Sekil
3'te bazi oranlar igin istisnai durumlar da tespit edilmistir.
Superakigkanlastiricl katkinin 6gutulmus yuksek finn curufu
ile etkilesimi ile gimento pastas! reolojisinde meydana gelen
degisiklikler, gecirimli betonun ayni sikisma enerjisinde
kalp icine farkl oranlarda yerlesmesine neden olabilecedi
degerlendirilmistir.

Gecirimli beton igin 6gutllmus yuksek finn curufu ve ince
agrega ikame aranlarinin birlikte degerlendirildigi Sekil 4'te
bilesenlerin tUrune ve miktarina bakimaksizin kuru birim
hacim agirlik degerleri ile bosluk orani arasinda genel bir ters
iliski oldugu gorulmektedir.

4.2 Basing Dayanimi

Gegirimli beton parke tasi numunelerinin kuru ve islak basing
dayanim degerlerindeki degisim tUum serilerde Sekil S'de
gosterilmistir. Sekilde de goruldugu Uzere ince agrega ikamesi
arttikga (%0'dan %20'ye) gegirimli beton numunelerininislak ve
kuru basing dayanim dederlerinde artis meydana gelmektedir.
Bununnedenininince agrega ikamesiyle beraber azalan bosluk
iceriginden kaynaklandigi degerlendiriimektedir. Daha 6nce
belirtildigi Uzere basing dayanimi ve bosluk igerigi arasinda
guclu baglanti vardir ve gegirimli betonun bosluk igerigindeki
azalig basing dayaniminda artis meydana getirmektedir [18].
Gecirimli beton; kaba agrega ve etrafinda agregay! kaplayan
ince cimento pastasl katmanindan clusmaktadir. Gegirimli
beton icerisinde yuksek oranda bosluk bulunmasindan dolay),
yUklemeye maruz kaldiklarinda yuk agregalar arasi ¢imento
pastasi katmanina iletimektedir. Cimento pastasi katmani
agregalara gore daha dusUk dayanimda olmasindan dolay
da kinlma cimento pastas! katmaninda meydana gelmektedir.
Bundan dolay ¢imento baglayici matrisini kuvvetlendirerek
gecirimli betonun dayanminda artis  saglanabilir.  Sekil
Sde goruldugu Uzere %20 oraninda yuksek finn curufu
ikamesi %10 ve %20 oraninda ince agrega ikamesi yapilan
kangimlarda (F211 ve F212) en yuksek dayanim degerleri elde
edimesini saglamistir. Bu durumun yuksek finn curufunun
beton igerisindeki cimento hidratasyon UrUnlerinden kireci
(CalOH),) baglayarak dayanimda artis meydana getirmesinden
kaynaklandigi dusunulmektedir.

Ancak, %20 yuksek finn curufu ikamesi yapilan ama ince
agrega ikamesi yasplmayan kangim (F2I0) numunesinin
dayaniminda dusus meydana geldigi gortlmektedir. Yuksek
finncurufupartikdlleriyuzey dzelliklerive puruzsuzlUklerinden
dolayl betonun iglenebilirlik ozelliklerini arttnrlar. Bundan
dolay %20 yuUksek finn curufu ikamesi yapilmis ancak
ince agrega ikamesi yapilmamig kargimda (F2I0) kullanilan
sUperakigkanlastinic  miktar  numune altnda  tikanma
olmamasi icin %1den %0,6'ya dusurtimustur. Dolayisiyla
F2I0 kangimindan Uretilen gegirimli beton numuneleri, katki
azldindan daha bosluklu yapiya sahip olduklarn icin daha
dUsuk dayanim gosterdikleri dusunulmektedir. Buna paralel
olarak Sekil 2de goruldugu Uzere en yuksek bosluk icerigi
F2I0 kanigim numunelerinde elde edilmistir.
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some substitution ratios have also been identified from Figure
3. The interaction of the superplasticizer with the ground blast
furnace slag may be responsible for the variations of cement
paste rheology, which cause the fresh permeable concrete to
settle in mold at different rates despite the same compaction
energy applied by equivalent rodding.

The combined evaluation of ground blast furnace slog and fine
aggregate substitution rate of pervious concrete presented in
Figure 4 showed that there is a general inverse relationship
with dry unit volume weights and porosity of specimens
irrespective of the type and amount of ingredients.

4.2 Compressive Strength

The change in dry and wet compressive strength values
of pervious concrete paving stone specimens is shown in
Figure 5 for all series. As can be seen in the figure, as the
fine aggregate substitution increases (0% to 20%) wet
and dry compressive strength values of pervious concrete
specimens increase. The reason for this is considered to be
due to the reduced porosity with fine aggregate substitution.
As mentioned earlier, there is a strong relationship between
compressive strength and porosity, and the decrease in
porosity of pervious concrete results in an increase in
compressive strength [18]. Pervious concrete consists of
coarse aggregate and a thin layer of cement paste covering
the aggregate around it. Due to the high amount of pores in
the pervious concrete, the load is transmitted to the cement
paste layer between the aggregates when subjected to
loading. Since the cement paste layer has a lower strength
compared to aggregates, cracking occurs from the cement
paste layer. Therefore, the strength of the pervious concrete
can be increased by strengthening the cement-binding
matrix of the pervious concrete. As can be seen in Figure
5 blaost furnace slag substitution ond fine aggregate
substitution at rates of 10% and 20% provided the highest
strength values (F2I1 ond F2I2) This may be attributed to
the fact that ground blost furnace slag reacts with cement
hydration product lime (Ca(OH),) in concrete to increase the
strength.

However, it is seen that there is o decrease in the strength
of the mixture (F2I0) sample with 20% blast furnace slag
substitution but without fine aggregate substitution. Blast
furnace slag particles increase the workability of concrete
due to their surface properties and smoothness. Therefore,
the amount of superplasticizer used in the mixture (F2I0)
which was substitute for 20% blost furnace slag but not fine
aggregate substitution was reduced from 1% to 0.6% in order
to avoid clogging under the sample. Therefore, the pervious
concrete specimens produced from the F2I0 mixture are
thought to show lower strength as they have a more hollow
structure due to the lack of admixture. In parallel, as shown
in Figure 2. the highest porosity was obtained from the F2I0
mixture specimens.



En yuksek basing dayanim degerlerinin %20 yuksek
finn curufu ve %10-%20 ince agrega ikamesi yapilan
numunelerde elde edildigi tespit edilmistir. %20 yuksek
finn curufu ve %20 ince agrega ikamesi yapilan gecirimli
beton numunelerinde kuru basing dayanim ortalamasi
Sri Lanka standardinda C sinifi trafik  kategorisi ve
Hindistan standardinda trafik olmayan geleneksel beton
kaplamalardan beklenen 30 MPa degerini asmistir. Dider
taraftan, bu dayanim islak durumda 254 MPa'a gerilemigtir.
Tum gruplar icin 1slak basing dayanimlari, geleneksel beton
icin hazirlanmig standartlarda en dusuk trafik kategorisi icin
istenen dayanim dederlerinin altinda kalmistir. Sri- Lanka
standardinds kaldinm gibi sadece yaya kullanima acik
alanlarda kullaniimak Uzere Uretilen kaplamalar icin gerekli
olan 15 MPa dayanim degeri; F2I0 kangim numuneleri
haric tim numuneleri igin elde edimistir. Yuksek firn
curufu ikemesi %20'den %4073 cikarilirsa genellikle 28
gunltk  basing  dayanimlarinda  gerileme  gozlenmistir
(Sekil 5). %40 yuksek finn curufu ikameli serilerinin uzun
vadedeki dayanimlarinin ge¢ puzolanik ve hidrolik aktivitesi
nedeniyle gelisebilecedi degerlendirimektedir. Bu konuda
daha kapsamli bir degerlendirme icin uzun vadeli dayanim
testlerine ihtiyag vardir.

Yuksek finn curufu ve ince agrega ikamesi yapilan gegirimli
beton numunelerinin de her bir kansim grubu icin kuru
basing dayanimlart 1slak basing dayanim degderlerinden
daha fazladir (Sekil 5). Sekil 6'da numunelerin islak ve
kuru basing dayanim degerlerinin kuru birim hacim agirhig
ile degisimi gosteriimistir. Sekil 6'da  gortldugu  Uzere
numunelerin kuru birim hacim agirlk degerleri arttikca
gegirimli beton numunelerinin islak ve kuru basing dayanim
dederleri artmaktadir. Geleneksel betona benzer sekilde 1slak
durumdaki gecirimli beton numunelerinin de daha dusuk
basing dayanimi vermektedir. Bunun nedeninin; gimento
hamur fazindaki CSH jeline adsorbe olan su malekullerinin
tabakalar birbirinden uzaklastirmas! ve bu nedenle Van der
Waals baglarinin zayiflamasi oldugu dusundlmektedir. Bu
konuda literaturde geleneksel beton igin de benzer bulgular
elde edilmistir [13, 20].

Daha once belirtildigi Uzere basing dayanimiyla gegirimli
betonun bosluk igerigi arasinda guglu bir iligki vardir. Sekil
7'de yUksek finn curufu ve ince agrega ikameli karisim
numunelerinin bosluk orani ve slak basing dayanimlar
arasindaki iliski gosterilmistir.

4.3 Yarmada Cekme Dayanimi

Gegirimli beton parke tasl numunelerinin yarmada ¢ekme
dayanim sonuclarn Sekil 8'de grafik halinde gosteriimistir.
Sekil 8de goruldugu Uzere ince agrega ikamesi arttikea tim
gruplarn numunelerinde yarmada gekme dayanim degderleri
artmaktadir. Ancak kansimlarda yuksek finn curufu ikamesi
ise basing dayanimi Uzerinde gosterdigi etkiyi yarmada cekme
dayanimi degerlerinin gelismesinde gosterememistir. Betonun
cekme dayanimi, gimento pastasi ve agrega arasindaki

The highest compressive strength values were obtained
in specimens with 20% blast furnace slag and 10-20%
fine aggregate substitution. The average dry compressive
strength of pervious concrete specimens with 20% blast
furnace slag and 20% fine aggregate substitution exceeded
the requirements for traffic category C in Sri Lanka standard
and requirements for non-traffic coatings in India standard as
30 MPa. On the other hand, this strength decreased to 254
MPa in the wet conditions. The wet compressive strengths
for all groups were below the required strength values for
the lowest traffic category in the standards developed for
conventional concrete. The resistance value of 15 MPa is
required for coatings produced only for pedestrion areas
such as Sri Lankan pavement was obtained for all mixture
specimens except for the F2I0 mixture specimens. The
compressive strength development at 28 days was generally
decreased with the blast furnace slog substitution rate was
increased from 20% to 40% (Figure 5) It is considered that
long-term strength of 40% blast furnace slog substitute
series may develop due to late pozzolanic and hydraulic
activity. Longer term strength tests are required for a more
comprehensive evaluation.

The dry compressive strengths of pervious concrete
specimens with blast furnace slog and fine aggregate
substitution are higher than the wet compressive strength
values for each mixture group (Figure 5) Figure 6 shows
the variation of wet and dry compressive strength values of
specimens with dry unit volume weight. As seen in Figure 6,
the wet and dry compressive strength values of the pervious
concrete specimens increase as the dry unit volume weight
values of the specimens increase. Similarly to conventional
concrete, wet-pervious concrete specimens also exhibit
lower compressive strength; It is thought that the water
molecules adsorbed to the CSH gel in the cement paste
phase remove the layers from each other and therefore
weaken the Van der Waals bonds. In the literature, similar
findings have been obtained for traditional concrete [19, 20]

As already mentioned, there is a strong relationship between
compressive strength and porosity of the pervious concrete.
Figure 7 illustrates the relationship between the porosity
and wet compressive strength of blast furnace slag and fine
aggregate substituted mix specimens.

4.3 Splitting Tensile Strength

Splitting tensile strength results of concrete paving stone
specimens are shown graphically in Figure 8. As shown in
Figure 8 as the substitution of fine aggregate increases,
splitting tensile strength values increases in all specimens
of the groups. However, the substitution of blast furnace
slog in the mixtures could not show the improvement on
compressive strength in the development of splitting tensile
strength values. As it is known, the splitting tensile strength
of concrete is greatly affected by the weak transition zone
between cement paste ond aggregate [21]. The pozzolanic
effect of the blast furnace slog may be repressed due to the
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zauif gecis bolgesinden buyuk dlctde etkilenmektedir [21].
Laboratuvarda hava ortaminda bekletimis numunelerde
0gutulmus yuksek finn curufunun puzolanik etkisi azalmig
olabilir. Ayrica kuruma asamasinda olusan buzulme catlaklar
da yar gevrek karakterli betonun cekme dayanimini basing
dayanimindan daha fazla etkileyecektir.

FOI2 kangim serisi digindaki tim gruplarda ortalama
yarmada gekme dayanim degerleri TS 2824 EN 1338 [10]
beton parke tasi standardinda istenen 3,6 MPa karakteristik
yarmada cekme dayanim degerinin altinda kalmistir. Ancak
FOI1, FOI2, F2i2, F4i2 karngim numunelerinin timy, ayni
standartta belirtilen tek deney sonuglarinin minimum kosulu
olan 2,9 MPa degerini saglamiglardir.

4.4 Gegirimlilik

YUksek finn curufu ve ince agrega ikamesi yapllan karisim
numunelerinin gegirimlilik dederleri Sekil S'da grafik halinde
gosterilmistir.  Sekil S'da goruldugu  Uzere  kanisimlarda
kullanilan ince agrega miktarn arttkga numunelerin
gecirimlilik degerleri azalmaktadir. Hatta karisimlarda ince
agrega ikamesinin %20'ye cikmasl ince agrega ikamesi
yaplimayan numunelere gore gecirimlilik degerlerinde %89
ile %93 arasinda azalmaya yol agmistr.

Sekil 10'da yUksek finn curufu ve ince agrega ikamesi
yapilan karisim numunelerinin bosluk igerikleri ve gegirimlilik
degerleri arasindaki iliskiyi gosteren grafik incelendiginde;
bosluk igerigindeki artisin gegirimlilik degerlerini de arttrdigi
gorulmektedir. Bosluk icerigi ile gegirimlilik arasindaki iligkinin
ise dogrusal oldugu tespit edilmistir. Ancak, ogutilmus
yUksek finn curufunun da incelenen yasta gecirimlilige
belirgin bir etkisi gorulmemistir. Bu durum buyuk olgude kur
kosullar ile iligkili olabilir.

4.5 Asinma

Gecirimli beton parke tasi numunelerin asinma  deney
sonuglar grafik halinde Sekil 11de  verilmistir.  Beton
kansimlarinda ince agrega ikamesinin artmasi, gegirimli
beton numunelerinin asinma direncinde gelisim saglamistir.
YUksek finn curufu ikemesi yapiimayan karngimlarda ince
agrega ikamesinin %0'dan %20'ye cikmasiyla, kalinlik
kaybr degeri %18,8 dusmustur. %20 yuksek finn curufu
ikamesi yapilan karigimlarda ince agrega ikamesinin %0'dan
%20'ye cikmasliyla, kalinlik kaybi degeri %29 dusmustar.
%40 yuksek finn curufu ikamesi yapilan kansimlarda ince
agrega ikamesinin %0'dan %20'ye cikmasiyls, kalinlk kaybi
dederi %18 dusmustir. Bu sonuglardan, gecirimli beton
numunelerinin ince agrega ikamesiyle beraber bosluk
oranlarinda meydana gelen azalmanin, numunelerin basing
dayaniminda gelismeye yol agmasina paralel olarak asinma
direncini de gelistirdigi gorulmektedir.

Tom sonuglar incelendiginde TS 2824 EN 1338 [10]
standardinda H sinifi icin istenen 4 mm ortalama kalinlik
kaubr degerinin F2i2, FQI2 kanigimi kullanilarak Uretilen
gecirimli beton numunelerinde elde edildidi gorulmektedir.
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curing conditions where specimens kept in the laboratory air
environment. In addition, shrinkage cracks may form during
the drying phase, which will affect the tensile strength of
semi-brittle concrete more than its compressive strength.

The average splitting tensile strength values in all groups
except FOI2 mixture series remained below the splitting
tensile strength value of 3.6 MPa, which is characteristic
splitting required in TS 2824 EN 1338 [10] concrete paving
stone standard. However, all of FOI, FOI2, F2I2. F4i2 mixture
specimens provided 2.9 MPa, which is the minimum condition
of single test results specified in the same standard.

4.4 Permeability

The permeability values of the mixture specimens with
substitutes of blost furnace slag and fine aggregate
are shown graphically in Figure S. As shown in Figure S,
permeability values of specimens decrease as the amount
of fine aggregate used in the mixtures increases. In fact, the
increase in the substitution of fine aggregate to 20% in the
mixture has led to o decrease in permeability values between
89% and 93% compared to the specimens without fine
aggregate substitution.

In Figure 10, when the groph showing the relationship
between the porosity contents ond permeability values
of the blost furnace slag and fine aggregate substitutes is
examined; The increase in the void content increases the
permeability values. The relationship between void content
and permeability was found to be linear. However, the effect
of ground blast furnace slag substitution on the permeability
at the studied age was not significant. This may be due to the
exposed curing conditions to a great extent.

4.5 Abrasion

The abrasion test results of the pervious concrete paving
stone specimens are given in Figure 11 as a graph. Increased
substitution of fine aggregates in concrete mixtures has
improved the abrasion resistance of pervious concrete
specimens. Thickness loss value decreased by 18.8% due to
the increase of fine aggregate substitution from 0% to 20% in
the mixtures without blast furnace slag substitution. Thickness
loss value decreased by 29% with the increase of fine
aggregate substitution from 0% to 20% in 20% blast furnace
slag substitutes. Thickness loss value decreased by 18% due
to the increase of fine aggregate substitution from 0% to 20%
in 40% blost furnace slag substitutes. From these results, it is
seen that the decrease in the void rate with the fine aggregate
substitution of the pervious concrete specimens improves the
abrasion resistance in parallel with the development of the
compressive strength of the specimens.

When all the results are examined, it is seen that the desired
average thickness loss value of 4 mm for the class H in TS
2824 EN 1338 [10] standard is obtained in pervious concrete
specimens produced by using F2I2, FOI2 mixture. However,



Ancak ASTM C936 [11] (3 mm) standardinda istenen aginma
direncini higbir karisim numunesi gosterememistir.

4.6 Geleneksel Beton Parke Tasi Standartlari
Acisindan Bulgularin Degerlendirilmesi

Karisim numunelerinin basing dayanimi, yarmada gekme
dayanimi, asinma direnci verileri incelenmis ve parke
tasl standartlan agisindan minimum dayanim ve asinma
direnci gerekliliklerini saglayip saglamadiklarinin kontrolt
yapilmistir. Elde edilen verilere gére yapilan kontroller
sonucunda Tablo 6 olusturulmustur. Gegirimli beton parke
taslarinin yagisa maruz kalan kosullarda da hizmet verecedi
goz onudne alindiginda, standartlardaki minimum dayanim
gerekliliklerinin kontrolunde 1slak durumdaki basing dayanimi
sonuglart dikkate alinmistir. Basing dayanimi sonuclarindan
da gorulecegi Uzere numunelerin islak durumdaki basing
dayanimlari  kuru  durumdski - basing  dayanimlarindan
dusuktar.

Tablo 6'da gorulecedi Uzere karigim numunelerinin sonuglar
ASTM C3936 [11] parke tag! standardinin basing dayanimi ve
asinma direnci gerekKliliklerini saglayamamisti. ASTM C936
[11] standardinda basing dayanimi icin sadece tek deger
olarak 55 MPa istenmektedir. Hindistan standardinda ise
ASTM (€936 [11] standardindan farkli olarak beton parke
taslan igin gerekli basing dayanimi degerleri kaplamanin
maruz kalacad trafik yuklemeleriyle dedismektedir.
Hindistan standardinda en dusuk basing dayanim gerekliligi
30 MPadir. Ancak bu dayanim F2I2 karigim serisinin kuru
numunelerinde elde edilmisse de, 1slak numunelerin basing
dayanim degerleri daha dusuk oldugu igin standarda uygun
olmadigi kabul edilmistir.

Yarmada cekme dayanim verilerine bakildiginda, FOI2
karigim numuneleri TSE 2824 EN 1338 [10] standardinda
gerekli olan karakteristik yarmada ¢ekme dayanim degerini
(36 MPa) saglamistir. Ayni zamanda bu karigim numuneleri
ayni standartta bulunan H sinifi icin gerekli asinma direnci
degerlerini de saglamiglardir.

Sri Lanka Standardi agisindan icin ise kaldinm gibi sadece
yayalara hizmet eden kaplamalar icin gerekli olan 15 MPa
dayanim degeri, F2I0 haric tUm kangim numuneleri igin
elde edilmistir. Bundan dolayi uaya yollar igin F2I0 harig
tum kansim sonuglarinin basing dayanimi ve gegirimlilik
degerleri tekrar Sekil 12'de incelenmigtir. Sekil 12'de F2i0
haric tum kansimlann gecirimlilik ve basing dayanimlar
grafigi verilmektedir. Etkin bir su drenaji agisindan sadece
gegirimlilik degerinin 0.3 cm/s dederinin Ustine gikug
ornekler degerlendirildiginde, en yuksek 28 gunluk basing
dayanimlarinin F2i1 ve F411 kangimlanndan elde edildii
gorulmustir. Bu kangimlardan %40 6gutulmuis yuksek finn
curufu iceren F411 kansim ekonomik agidan da incelenen
seriler iginde en uygun gecirimli beton tasanmi olarak
gorulmektedir.

none of specimens could provide the abrasion resistance
required in ASTM C936 [11] (3 mm)

4.6 Evaluation of Findings in Terms of Conventional
Concrete Paving Stone Standards

The compressive strength, splitting tensile strength,
abrasion resistance data of the mixture specimens were
examined and it was checked whether they meet the
minimum strength and abrasion resistance requirements in
terms of paving stone standards. Table 6 was prepared as a
result of controls performed according to the experimental
daota. Considering that pervious concrete paving stones
will also serve under the conditions exposed to weathering
conditions, wet compressive strength test results are taken
into consideration when checking the minimum strength
requirements in the standards. As can be seen from the
compressive strength results, the compressive strengths
of the specimens in the wet condition are lower than the
compressive strengths in the dry condition.

As can be seen in Table 6, the results of the mixture
specimens failed to meet the compressive strength and
abrasion resistance requirements of the ASTM C936 [11]
concrete paving stone stondard. ASTM C936 [11] stondard
requires only 55 MPa for compressive strength. In India
standard, unlike ASTM C936 [11] standard, the required
compressive strength values for concrete paving stones
vary with traffic loads to which the coating will be exposed.
The minimum compressive strength requirement of Indian
standard is 30 MPa. However, although this strength was
obtained in dry specimens of the F212 mixture series, it was
accepted that the wet specimens were not conforming
to the stondard since their compressive strength values
were lower.

When the splitting tensile strength data are considered,
FOI2 mixture specimens provided the characteristic splitting
tensile strength (3.6 MPa) required in TSE 2824 EN 1338
[10] standard. At the same time, these mixture specimens
provided the required abrasion resistance values for class
H of the saome stondard.

For the Sri Lanka Standard, 15 MPa strength value required
for only pedestrian-only coatings such as pavement
was abtained for all the mixture specimens except
F2i0. Therefore, it has been found useful to investigate
compressive strength and permeability values of all mixture
results except for F2I0 for pedestrion roads in Figure 12
Considering the specimens where only the permeability
value exceeds 03 cm/s in terms of effective water
drainage, it was seen that the highest 28-doy compressive
strengths were obtained from the mixture of F2I1 and F4i7,
respectively. F411 mixture, which contains 40% ground blast
furnace slag is seen as the most economically suitable
permeable concrete design among the series examined.
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5. SONUGLAR

Bu deneysel ¢alisma kapsaminda parke tasi uygulamalarinda

gecirimli beton kullanimina yuksek finn curufu /gimento

ikamesinin ve iri/ince agrega ikamesinin etkileri incelenmistir.

Ayrica mevcut beton parke tasi standartlar kullanilarak elde

edilen sonuclar degerlendirilmistir. Asagidaki sonuglar elde

edilmistir.

1 Ince agrega ikamesinin arttirimasi (%0dan %20'ye)
gecirimli beton parke taglarinin basing-yarmada cekme
dayanimlarinive asinma direncini gelistirmektedir. Ancak
numunelerin- mekanik ve dayaniklilik ozelliklerindeki
bu gelisme su gecirimlilik dederlerinde kayba neden
olmaktadir.

2. YUksek firnn curufu ve ince agrega ikamesi yapilimig tum
gecirimlibeton parke tasi gruplarinda kuru haldeki basing
dayanimi, islak haldeki basing dayanimindan daha fazla
oldugundan, gecirimli beton parke taslarinin pratikte
basing dayanimi tayininde islak durumdaki numunelerin
dikkate alinmasi gerektigi degerlendirilmistir.

3. %20 yuksek finn curufu ikamesi gecirimli beton parke
taslarinin basing dayaniminda gelisme saglamaktadir.
Ancak basing dayanmindaski bu gelisme yarmada
cekme dayaniminda gorulmemektedir. Bu durumun kur
kosullarindan kaynaklandidi dusunulmektedir.

4. FOI2 kangim numuneleri TSE 2824 EN 1338
standardinda belirtilen ortalama yarmada c¢ekme
dayanim degerini (3,6 MPa] ve H sinifi icin aginma sinir
kosullarini (39 mm < 4 mm) sagladigindan kaplama
malzemesi olarak kullanilabilirler.

5. Yaya yoallari igin kaplama malzemesi olarak Sri Lanka
standardina gore F2I0 harig tim kangim numuneleri
kullanilabilir. Etkin bir su drenaji agisindan sadece
gecirimlilik degerinin 0.3 cm/s dederinin Ustune gikug
ornekler degerlendirildiginde, en yuksek 28 gunluk
basing dayanimlaninin F211 ve F411 kanigimlarindan
elde edildigi gorulmustur. Bu  karnigimlardan %40
6gutilmus yuksek finn curufu iceren F411 karigim
ekonomik agidan da incelenen seriler icinde en uygun
gecirimli beton tasarimi olarak garulmektedir. F41
karsim numunelerinin islak basing dayanimi, yarmada
cekme dayanimi, gegirimlilik degeri, asinma  kalinligi
kaybl sirasiyla; 19,7 MPa, 2384 MPa, 040 cm/s, 43
mmdir. Ayni zamands, bu kargimda yuksek miktarda
¢imento tasarrufu saglanmasi gevresel acidan fayda
saglamaktadir.
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5. CONCLUSION

In this experimental study, the effects of blast furnace
slag/cement  substitution and coarse/fine  aggregate
substitution on the use of pervious concrete in concrete
paving stone applications were investigated. In addition,
the results obtained by using conventional concrete paving
stone standards were evaluated. The following results were
obtained.

1 Increasing fine aggregate substitution (0% to 20%)
improves compressive strength, splitting tensile strength
and abrasion resistance of pervious concrete paving
stones. However, this improvement in the mechanical
and durability properties of the specimens causes loss
of water permeability values.

2. Sincethe compressive strength of dry pervious concrete
paving stones is higher than the wet compressive
strength in all pervious concrete paving stone groups
where blost furnace slag and fine aggregate substitution
is performed, it is evoluated that wet specimens
should be taken into consideration in determining the
compressive strength of pervious concrete paving
stones in practice.

3 20%
improvement in compressive strength of pervious
concrete paving stones. However, this improvement
in compressive strength is not seen in splitting tensile
strength. This is thought to be due to curing conditions.

4. FOI2 mixture specimens can be used as coating material
as they provide the splitting tensile strength value (36
MPa) in the average splitting specified in TSE 2824 EN
1338 standard and abrasion limit conditions (3.9 mm <4
mm) for Class H.

5. According to the Sri Lankan standard, all mixture
specimens, except F2I0, can be used as the covering
material  for pedestrion roads. Considering the
specimens where only the permeability value exceeds
0.3 cm/s in terms of effective water drainage, it was
seen that the highest 28-day compressive strengths
were obtained from the mixture of F2I1 and F47
respectively. F4IT mixture, which contains 40% ground
blast furnace slag is seen as the most economically
suitable permeable concrete design among the series
examined. Wet compressive strength, splitting tensile
strength, permeability value, abrasion thickness loss of
F4I1 mixture specimens are shown respectively as; 197
MPa, 294 MPg, 040 cm/s, 43 mm. At the same time, it
is more beneficial for the environment to achieve high
cement savings in the mixture.

blast furnace slag substitution  provides
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Tablo 1. Parke tasl standartlarinda istenen dayanim gereklilikleri
Table 1. Strength requirements in paving stone stondards

Sri Lanka Indian

Standart/Standard

Gereklilikler/ ¥ o 5654 EN1338 | ASTM CO36

Requirements Standart/Standard

Basing Dayanimi X Ortalama/ Asinifi/Class ASOMPa  Trafik olmayan/Non-traffic 30 MPa
/ Compressive Average > B sinifi/Class B40 MPa  Hafif trafik/Light traffic 35 MPa
Strength (MPa) 55MP3 C sinifi/Class C 30 MPa Orta trafik/Mid-traffic 40 MPa
Yaya yolu/Pedestrian Agrr trafik/Heavy traffic SO MPa
roads 15 MPa Caok agir trafik/Very heavy traffic
55 MPa
Ortalama/
Average 2 36
Cekme MPa
Dayanimi / Tek sonug
Tensile /Single X X X
Strength (MPa) result>2,9 MPa
Min. Kirlma
M yUuka/Min.
5 breaking load
; 250 N/mm
=
Lﬁ SuEmme Asinifiigin yok/
@) / Water None for class A <5 <86 <6
s Absorption (%) B sinifi/Class
% B<6
P*—_: F sinifiigin yok/ <18 cm3/50 cm?
U Asinma / none of class F <15cm¥/50 (Uaya yolu icin X
g Abrasion H sinifi/Class F < cm? kullanilacak beton
20 cm3/50 cm? parke taslar igin yok/
I'sinifi/Class | < none for pedestrian
18 cm3/50 cm? road)

Tablo 2. Calismada kullanilan agregalarin ozellikleri
Table 2. Properties of aggregates used in the study

Agrega tane boyutu/

Su emme/

Ozgiil agirhk/

A .
grega tipi/ Particle size of

aggregate

Aggregate type Water absorption (%)

Unit weight

Dolomit iri agrega/

dolomite coarse 4-8 mm 2,82 08
aggregate
Ince Kiregtasl agrega/ 0-3 mm 270 205

Fine limestone aggregate
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Tablo 3. CEM | 42.5R cimento ve 6gutulmus yuksek finn corufunun kimyasal, fiziksel ve mekanik ozellikleri
Table 3. Chemical, physical and mechanical properties of CEM | 42.5R cement and ground blast furnace slog

Ogutilmis yiksek finn cirufu/

Kimyasal ve fiziksel 6zellikleri/

Chemical and physical properties CEM142.5R Ground blast furnace slag
Sio, 18N 33598
ALO, 442 1106
_ Fe,0, 309 077
X
> < Ca0 6343 3295
E S
2 Mg0 131 1026
a g
28 Na,0 041 -
=
E S K0 079 i
=5
S S03 354 034
Kizdirma kaybi/Loss on ignition 380 234
Cl 0010 00075
Ozqul agirlik/Specific weight 309 287
Ozqul yiizey/Specific surface (m?/kg) 315 550
28 gunlik basing dayanimi/28 days compressive strength (MPa) 51 -
Priz baslangic-bitis stresi/Initial-final setting time (dk/min) 200/285 -

Tablo 4. Gecirimli beton karisim oranlar
Table 4. Concrete mixing ratios

—
&
=
S
S
Sa
Q
ol
T
@)
=
%
=

Karigim Kodu/ Kaba agrega/ Su/baglayici Agrega/ Cimento/ S.akigkanlastirici/

Mixture Code ince agrega malzeme baglayici Ogitilmis baglayici malzeme
Coarse Water/ Binder malzeme yuksek firin Superplasticizer/
aggregate/Fine (agirlikga/ Aggregate/ cirufu Binder (%)
aggregate by weight) Binder Cement/
= = Ground Blast
(agirhikga/by (agirhkga/by
ight) weight) furnace slag
welg (agirlikga/ by
weight)
FQIO 4/0 031 4/1 1/0 1
FOI 36/04 031 4/1 1/0 1
FQi2 32/08 031 4/1 1/0 1
F2i0 4/0 031 4/1 08/02 06
Fan 36/04 031 4/1 08/02 1
Foi2 32/08 031 4/1 08/02 1
F4I0 4/0 031 4/1 06/04 06
F4in 36/04 031 4/1 06/04 08
F4i2 32/08 031 4/1 06/04 08
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Tablo 5. Gecirimli beton parke taslarinin mekanik ve fiziksel dzellikleri
Table 5. Mechanical and physical properties of pervious concrete paving stones

Karisim Kuru Bosluk Kuru basing Islak basing Yarmada Gegirimlilik/ Asinma
kodu/ birim icerigi/ ENELTNIV Dayanimi/ cekme Permeability Sonucu
Mixture hacim Void Dry Wet dayanimi/ (cm/s) Kalinlik
code agirhk/ ratio compressive compressive Splitting kaybi/
Dry unit (%) strength strength tensile Thickness
weight (MPa) (MPa) strength loss value
(kg/m?3) (MPa) (mm)
FOIO 19071 24,7 228 191 261 Q72 48
FOI1 19332 183 24,9 212 324 027 42
FOi2 20103 160 286 24,0 360 005 8%
F2i0 18331 293 201 14,6 234 100 S
[ely 19663 210 28,5 285 313 045 41
Fei2 20145 160 309 254 8B 008 36
F4I0 18367 26,7 213 175 216 032 50
% F40 1870,5 210 24,3 19,7 294 040 43
= F4i2 19489 15,7 261 232 344 on 41
on
2y
—
O
5 Tablo 6. Karigim numunelerinden elde edilen verilerin standartlarda istenen minimum dederler ile karsilastinimasi
g Table 6. Comparison of the data obtained from the mixture specimens with the minimum values required in the standards
_ . i Cekme dayanimi Minimum asinma direnci gereliligi
@; Minimum basing dayanim gerekliligi / gereliligi/ (ortalama kalinlik kaybr) /
Minimum compressive strength requirement Tensile strength Minimum abrasion resistance
% requirement requirement (average thickness loss)

Sri TSE 2824 EN j| TSE 2824
Lanka 1338 EN 1338
Standart (3,6 MPa) (20 cm?
(30MPa) R (Tiim kaplama J| /50 cm?)*
(Distk trafik | tirleri igin/

ASTM Indian Sri Sri
C936 Standart Lanka

(55 MPa) (30 MPa) Standart

(Tim kaplama (Trafik (15 MPa)

tirleri igin/ olmayan (Yaya

Karigim
Kodu /

Mixture
Code

Lanka
Standart/
cm3/50 | Standard
(18cm3/
50cm?)

*kk

yukine all type

it pavingstones)
kalacak

kaplama igin/
low-traffic)

all type kaplamalar § yollariicin/
pavingstones) icin/non- Pedestrian
traffic) roads)

FoI0 X X v X X X X X
FOi X X 7 X X X X X
Foi2 X X v X v v X X
F2i0 X X X X X X X X
Foi X X 7 X X X X X
Fol2 X X v X X v X X
F4i0 X X v X X X X X
F4i X X v X X X X X
F4i2 X X v X X X X X
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Sekil 1. Ince agreganin tane boyutu dagilimi
Figure 1. Particle size distribution of fine aggregate
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Sekil 2. ince agrega ikamesinin gegirimli beton numunelerinin bosluk icerigine etkisi
Figure 2. Effect of fine aggregate substitution on void content of pervious concrete specimens

W ince agrega erififfine aggregate coment %0
W ince agrega evigifine aggregate content %10
® ince agrega igerigifine aggregate content %20

Kuru Birim Hacim Afinlify/Dry Unit Welght (kg/m®)
B g

o= 205 a0
ilitdimis Yoksek Finn Clirufu igerigi/Ground Blast Furnace Slag Content (%)

Sekil 3. ince agrega ikamesinin gegirimli beton numunelerinin kuru birim hacim agirlik degerlerine etkisi
Figure 3. Effect of fine aggregate substitution on dry unit volume weight values of pervious concrete specimens

Cimento ve Beton Diinyas: / Sayr: 144 / Mart - Nisan 2020 6 7
Cement and Concrete World / No: 144 / March - April 2020



2050
v, "

E 1000 L4

2 .

E

2 e R e s ®

é * . y=-11,528x+ 21674

E r-'I'E‘ 1500 * * R* = 0,686

28 * .

§ ’

= 1850 ¥ + &

E s -\e

'€

2 *

g 1805 . v . '

2 10 15 b 5 n £

Bogluk OraniVoid Ratio (%)

Sekil 4. Ogutulmus yuksek firin curufu ve ince agrega ikameli gegirimli betonlarin kuru birim hacim agirlik
degerlerinin bogluk arani ile degisimi

Figure 4. \/ariation of dry unit volume weight values of ground blast furnace slog and fine aggregate
substituted pervious concretes in terms of void ratio

K Aumung ince agrega ioedgi/Fine aggregate content (Dey) %60
W Klang numune ince agrega icengi/Fine agbregate content (Dey) 10
K numune ince agrega ipenglfFine agpregate content (Dey) ¥20
W Islak nursurs inoe agregs icendiFine aggregate content [Wie] %0
H Islak nummure inos agrega ipeidhFine aggregate content (Wet] %10
m Islak numure inde agrega icengiFine aggregate content [Wet] %30
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o 0% =05
Ggitilmis Yiksek Firin Clirufu igerigi/Ground Blast Furnace Slag Content (%)

Sekil 5. Ogutulmus yuksek finn cirufu ve ince agrega ikamesinin gecirimli beton numunelerinin basing
dayanimina etkisi (hata gubuKlar = standart sapmadir)

Figure 5. Effect of ground blast furnace slog and fine aggregate substitution on compressive
strength of pervious concrete specimens (error bars + standard deviation)
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Sekil 6. Ogutulmus yuksek firn curufu ve ince agrega ikameli gegirimli beton numunelerinin basing
dayaniminin kuru birim hacim agirik degerleri ile degisimi

Figure 6. Variation of compressive strength of ground blast furnace slog ond fine aggregate
substituted pervious concrete specimens with dry unit volume weight values
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Sekil 7. Ogutulmus yuksek finn curufu ve ince agrega ikameli gecirimli beton numunelerinin basing
dayaniminin bogluk igerikleri ile dedisimi

Figure 7. \oriation of compressive strength of ground blast furnace slag and fine aggregate
substituted pervious concrete specimens with void contents
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Sekil 8. Ogutulmis yuksek firnn curufu ve ince agrega ikamesinin gegirimli beton numunelerinin yarmada
cekme dayaniming etkisi

Figure 8. Effect of ground blast furnace slag and fine aggregate substitution on splitting tensile
strength of pervious concrete specimens
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Sekil 9. Ogutulmus yuksek firn curufu ve ince agrega ikamesinin gegirimli beton numunelerinin
gecirimliligine etkisi

Figure 9. Effect of ground blast furnace slag and fine aggregate substitution on the
permeability of pervious concrete specimens
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Sekil 10. Ogutulmus yuksek finin curufu ve ince agrega ikamesi ile Uretilen gegirimli betonlarin gegirimlilik
degerlerinin bosluk orani ile degisimi

Figure 10. Variation of permeability values of pervious concretes produced by ground blast
furnace slag and fine aggregate substitution with void ratio
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Sekil 11. Ogutalmus yuksek finn curufu ve ince agrega ikamesi ile Uretilen gecirimli betonlarin kalinlik
kaybi degerlerinin ince agrega ikamesi ile dedisimi

Figure 11. Variation of thickness loss values of pervious concretes produced by ground blast
furnace slog and fine aggregate substitution with fine aggregate substitution
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Sekil 12. F2I0 hari¢ tum numunelerinin basing dayanimi ve gegirimlilik degerleri
Figure 12. The compressive strength and permeability values of all specimens except F2I0
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Daha Iyi Erisimle Konveyor Bakim
Stresini Kisaltin

Reduce Conveyor Maintenance Time Thro z/tg//z Better Access

______________

GUnUmuzde karayoluna cikan araclarin tUmu, motora
erisim icin kolayca agilabilen kaputa sahip olacak sekilde
tasarlaniyor. Boylece bakim personelinin rutin - servis
islemlerini yapmasi, kullanim 6mrU boyunca ortaya ¢ikan
sorunlar  teshis etmesi ve cozmesi kolaylasmaktadir.
Konveyor sistemlerinin de ayni sekilde, bant boyunca bakim
personelinin - konveyor durumunu  kontrol  edebilmesini,
servisini gerektigi gibi yapabilmesini ve buyuk arizalarin
ortaya ¢lkmasini dnlemesine yardimel olabilmesi icin uygun
alanlar igerecek sekilde tasarlanmasi gerekiyor. Ne yazik Ki,
bu tur erisim olanaklari, acil bir ihtiyag ortaya cikincaya kadar
muhendislik konveyor sistemlerinde goz ardi edilmektedir.
Bu eksiklik, operasyon krizlerinin  ortaya c¢ikmasindan
once bakim personelinin kritik bilesenleri gozlemesini ve
bakimlarini yapmasini saglayan islemleri zorlastirmaktadir.
Bunun sonucunda maliyetler artmakta ve Uretim verimliligi
dusmektedir.

Konveyor dreticileri, sistem  bilesenlerine  daha kolay
erisebilme ihtiyacina cevap verebilmek igin bir yandan servis
islemleri sirasindaki guvenligi artinrken, diger bir yandan
da bakim suresini kisaltmak igin 0zel olarak tasarlanmis
bilesenler ve aksesuarlar gelistirme intiyaci konusunda
duyarli hale gelmiglerdir. Kaydinlabilir kizak bant kanatlar,
bant siyincr mekanizmalary, rulo tertibatlarinin yani sira
sizdirmaz agir hizmet tipi gozlem pencereleri gibi yenilikgi
ekipman tasarimlari; daha az is kazasl, daha kisa iscilik suresi
ve daha dusuk toplam operasyon maliyetiyle sonuclanan
daha guvenli ve daha verimli bir bakim icin daha iyi erigim

sunmaktadir.

“Erisim gozlem noktalari, giris kapilari ve servis amacl ¢alisma
alanlari anlaminda kullaniimaktadir.

"Access” can mean observation points, entry doors and
workspace for service.
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Virtually every vehicle on the road today is designed
with a hood that can be easily opened for access to the
engine, so mechanics can perform routine service and
diognose / address problems that arise during its lifespan.
Conveyor systems should be designed in much the same
way, with convenient points along the length of the belt
to allow technicians to inspect its condition, perform
service as needed and help prevent catastrophic failure.
Unfortunately, this type of access is often overlooked
when engineering conveyor systems until a pressing
need arises, which increases the difficulty of ongoing
inspection that could have allowed technicians to observe
and service critical components before a crisis develops.
As a result, costs go up and productivity goes down.

Conveyor manufacturers have responded to the need
for increased accessibility to system components by
developing components and accessories  specially
designed to reduce labor time, while improving safety

during service. Innovative equipment designs such as

slide-out cradle frames, belt cleaner assemblies, idler
assemblies -- as well as sealed heavy-duty inspection
doors -- offer better access for safer and more efficient
maintenance, resulting in fewer injuries, reduced labor
time and a lower total cost of operation.




Sektorun liderleri arasinda yer alan bir firmanin Urun
muhendisine gore "Bu zincirleme bir sorun. Erisimin yetersiz
olmasl, bakim uygulamalarinin da yetersiz kalmasina neden
olarak acil duruslara yol agmakta ve operasyonun verimliligini
ve guvenligini azaltmaktadir. Duruslar ve is kazalar, patron
ve idari yonetim agisindan bakildidinda Uretim kaybi, yeni
ekipman icin buyuk sermaye harcamalari ve suren sigorta
uygulamalari yoluyla karliig etkilemektedir”

Konveyor yuruyus yoluna acilan ve RFID sensoruyle
kontrol edilen gegit kapu.

A gate to a conveyor walkway, controlled with an
RFID sensor.

Gegmiste, yoneticiler genellikle bir konveydr sistemine
yasal gerekliliklerin otesinde daha gUvenli ve pratik erisim
noktalari eklemenin getirecedi masraflarn  Ustlenmemeuyi
tercih ediyordu. Ancak, guvenlik uzmanlarina gare, erisimin
yetersiz olmasi konveyorun kullanim omrd boyunca bakim
ve temizlik maliyetlerini tahminen %65'e varan oranda
artturmaktadir.

Bir dokme malzeme tasima sistemine uygun erisim
tasarlanirken, kolayca ulasilabilecek Ug hedef vard:
Gormesi kolay - Ekipmani goremezsek sorunlar da
goremeyiz.
Erismesi kolay - Erismesi zor veya tehlikeli oldugunda
ekipman bakiminin ertelenme egilimi artmaktadir.
Degistirimesi kolay - Servis islemleri karmasik ve
uzun zaman aliyorsa arizall ekipmanin dedistirilmeden
birakilmasi tercih edilebilmektedir.

Yikleme Bdélgesi Yenilikleri

Urtin MUhendisi sézlerini style strdariyor: “Birgok konveyar
transfer noktasinda darbeleri sonumlemek ve yuku
merkezlemek igin hala eski rulo sistemleri kullaniimakta. Bu
bilesenler genellikle hasarlaniyor veya sikisiyor, dolayisiyla
surtunmeye ve olasi yangin tehlikesine neden oluyor. Bunlar
degistirmek icin ise birden fazla galisanin yukleme teknesini
sokmesi ve agir aletler tasirken ekipmani degerlendirmek
ve onarmak amaciyla yan kiristen gecmek icin konveyor
duzlemine girmesi gerekiyor.”

“This is a cascading issue,” said, Product Engineer, from one
of the leading companies in the industry ‘Insufficient access
leads to poor maintenance practices, resulting in emergency
outages and diminishing the operation’s productivity ond
safety. From an ownership and management perspective,
downtime and injuries affect profitability through loss of
production, capital expenditures for new equipment and
ongoing insurance implications.”

In the past managers often decided against the expense of
adding safer and easier access points to a conveyor system
beyond what s required by code. However, over the conveyor's
lifetime, safety professionals estimate that poor access adds
as much as 65% to maintenance and cleaning costs.

When designing proper access into a bulk materials handling
system, there are three easily achieved goals:
Easy to see - If equipment cannot be seen, neither can
the problems.
Easy to reach - Equipment maintenance is likely to be
postponed if it is awkward or dangerous to access.
Easy to replace - Broken equipment is likely to remain
that way if it is complicated ond time-consuming to
service.

Loading Zone Innovations

"Many conveyor transfer points still have an antiquated
roller system tasked with absorbing impact and centering
the cargo,” Product Engineer continued. "These components
often break and seize, causing friction and a potential fire
hazaord. To replace them, several workers must remove the
skirtboard and break the plone of the conveyor to reach
across the stringer with heavy tools to assess and repair
equipment”

Gozlem pencereleri ve kaydirilabilir kizakli bilesenler uzun 6murlu
ekipman igin uygun bakim olanagdi saglamaktadir.

Inspection doors and track-mounted components facilitate
maintenance for extended equipment life.

Cimento ve Beton Diinyas: / Sayi: 144 / Mart - Nisan 2020
Cement and Concrete World / No: 144 / March - April 2020

Vo)
&8
S
)
=
(V)
3
%)
<
)
:
=2
O
=
)
0
V)

73



3
%
—
5
<
S
-
5
=
Y
25
V)

74

Bakim suresini ve iscilidi azaltmak, guvenlidi artirmak ve
ekipman 6mrunu uzatmak igin bakim personelleri kaydinlabilir
kizakli darbe yataklar ve bant destek yataklarini kullanmalidir.
YUkleme teknesinin altina yerlestirilen ve dayanikli gelik
malzemeye sahip yataklar, bandin dusuk surtunmeyle
veya dusUk bant asinmasiyla Uzerinde ilerleyebilecedi
puUrdzsuz yuzeyler icerecek sekilde tasarlanmig olan ve agir
darbeleri sonumleyebilen Cok YUksek Molekdl Agirligina
sahip polietilen bar cubuk icermektedir. Bu yataklar tek
bir isgi tarafindan sokulebilmekte ve palietilen bar gubuklar,
konveyorun disinda guvenli bir sekilde caligarak, tek bir
alet yardimiyla kolaylikla cikarilabilmektedir. Dahasi, hizmet
omrunu iki katina gikarabilmek icin kolayca tersine cevrilip
yeniden kullanilabilmektedir.

Geri cekilebilir rulo istasyonlar, gokelme bolgesi ve Gtesindeki
yuk yolu boyunca bandi desteklemekte ve oluk agisini
korumaktadir.  Zorlu ortama, asindirict toza ve zorlu hava
kosullarina maruz Kalan rulolar zamanla arizalanabilmektedir.
Genellikle bant sarkmasini 8nlemek igin yukleme bolgesinde
sik duzende yerlestirilen ve kaydirilarak takilip cikarlabilen
rulo cerceveleri, galisanlarin bandi kaldirmaya veya yan
rulolart sokmeye gerek kalmadan bant duzlemi diginda rulo
servisi gergeklestirmesine izin veriyor.

Kizakli makaralar, arizali rulolar
hizlica degistirmek igin kolay erisim
saghyor.

Track-mounted idlers allow easy
access for quickly swapping out
seized rollers.
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To reduce maintenance time and labor, improve safety
and extend equipment life, operators should consider
track-mounted impact cradles and belt support cradles.
Located under the skirtboard and mounted with rugged
steel assemblies, the cradles feature large impact-
absorbing UHMW polymer “box bars” engineered with
smooth surfaces that the belt can slide across with little
friction or belt wear. These assemblies can be pulled out
by a single worker and - working safely from outside the
conveyor and using only a single tool — the box bars can
be simply removed and flipped in a matter of minutes to
double the service life.

Kizakli tasarimlar bilesenlerin bakim igin
kolayca kaydirilip ¢ikariimasini saghyor.

Track-mounted designs allow components
to slide in and out easily for maintenance.

Along the cargo path in the settling zone and beyond,
retractable idlers support the belt and maintain the trough
angle. Exposed to the punishing environment, gritty dust and
extreme weather, rollers can seize over time. Often set closely
together in the loading zone to avoid belt sag, slide-out/slide-
in roller frames permit workers to perform idler service outside
of the belt plane without the need to raise the belt or remove
adjacent idlers.




Tahliye Bolgesi Bakimi

Urin Muahendisine gore ‘Bant siginci uglar gibi aginan
pargalarin, geri tasinan malzemelerin bant yolu boyunca
toza ve dokuntuye neden olmasini dnlemek icin duzenli
olarak izlenmesi, bakimlarinin yapiimas! veya degistirimesi
gerekmektedir. Ancak siyinci ug ayarlari ve degisiklikleri
birkag saatlik durus gerektirebiliyor”

Tahrik tamburu ekseninde montajl birincil siyiricilar, siyirici
ucla bant arasindaki uygun gergi baskisini korumak igin
tasarlanmis déner tertibatlara monte edilmektedir.  Ikincil
siyiricllar ise tahrik tamburunun altina yerlestiriliyjor ve
gerginlik icin bant hattinin biraz yukarsina kaldinimaktadir.

Ozel tasarlanmig ekipmanlar da bir kartusun cekimesiyle ve
pimin serbest birakimasiyla siyirict sistemleri takma veya
sokme iglemi pratik bir sekilde gerceklestirimektedir. Bu
durum, siyirict ug bakiminin bir saatten kisa surede tek bir
galisan tarafindan konveyor sistemi disindan yapilmasini
saglamaktadir.

Bant siyiricilar tek bir ¢alisan tarafindan
kolayca dedistirilebilmeleri igin rahatga digar!
kaydinlabilecek sekilde de tasarlanabiliyor.

Belt cleaners can also be designed to slide out
easily for fast replacement by a single worker.

Gozlem Pencereleri

Siki bir sizdirmazlik, kacak tozun suttan ¢ikmasini dnlemenin
anahtan olmaktadir.  Mevcut birgok montaj, galisanlarin
ekipman gozlem veya bakim amaciyla ciddi is kazalar
dogurabilecek sistemin altinda ¢okmesini veya surunmesini,
hatta cok dar bir alana girmesini gerektirmektedir. Sistem
incelemesinin hizl, kolay ve guvenli olmasi gerekmektedir.
DUz veya 1zgara tipi kigUk gozlem pencereleriyle birden
fazla gozlem noktasi olusturulabiliyor. Daha buyuk kapilar
ise belirli asinabilir pargalarin servisi igin yeterli alana sahip
erisim noktalar sunabiliyor.

Vaka

Bir komur fabrikasinda, yukleme bolgelerinde  eski
ekipmanlarin kullanildidi iki konveyor transfer noktasinda
bant hasari, dokuntd ve toz sorunlari vardl. Ham kamadr
cevheri, 256 m/sn (500 fit/dk) hizla hareket eden 1000
mm (40 ing) genisligindeki bantlara yukleniyordu. Ik sut,
yuksekligi 5 m (165 fit) olan hayli yuksek bir suttu ve
malzeme 12 m (40 fi) uzunlugundaki bir yukleme/cokme
bolgesine transfer yapiliyordu. Ikinci sutun disme yuksekligi
de benzerdi ve 26 metrelik (85 fit) bir yukleme/gokelme
bolgesine bosaltma saglaniyordu.

Discharge Zone Maintenance

"Wear parts such as belt cleaner blades need to be monitored,
serviced or changed regularly to prevent carryback from
causing dust ond spilloge along the belt path” Product
Engineer said. "However, blade adjustments and changes can
require several hours of downtime.”

Primary cleaners -- located on the underside of the head
pulley -- are mounted on rotating assemblies designed to
retain the proper tension between the blade and the belt.
Secondary cleaners are located behind the head pulley and
raised slightly above the belt line for tension.

Specially-designed units can slide in and out by simply pulling
a lever and releasing a pin. This allows blode maintenance
to be performed outside of the system by a single worker in
under an hour.

Inspection Doors

A tight seal is the key to preventing fugitive dust from
leaving any chute. Many current setups require workers to
crouch or crawl under the system or even enter a confined
space to inspect it or perform maintenance, which can result
in serious injuries. Inspection of the system needs to be
fast, easy and safe. Small inspection doors —either solid or
grated - can allow several observation points. Larger doors
can offer access points with ample space for service of
specific wear parts.

Case Study

A coal plant had belt domage, spillage and dust issues at
two conveyor transfer points with outdated equipment in
the loading zones. Raw coal ore was loaded onto the 40
in. (1000 mm) wide belts traveling 500 fpm (2.56 mps). The
first chute had a 16.5-foot (5 m) high drop chute that loaded
into a 40-foot (12 m) long loading/stilling zone. The second
chute had a similar drop, discharging into an 85-foot (26 m)
long loading/stilling zone.

Suffering from an old design, the belts were supported

by impact idlers and a troughed roller system, neither of
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Tasarimin eskiolmasi nedeniyle bantlar, yeni Uretim taleplerini
karsilamaya yonelik tasarlanmamis olan darbe rulolaryla ve
oluklu bir rulo sistemiyle donatilmistr.

Ekipman arizalari duzenli olarak yasaniyordu ve rutin bakim
icin uygun erisilebilirlik olmadigindan, uzun sureli duruslar
yaygindi. Bant sarkmasi, bantla rulolar arasinda bosluklar
olusturarak tesis genelinde kacak toz salmina neden
oluyordu. Yetersiz darbe kontroll, dokuntulerin bantla
kuyruk tamburu arasina girmesine neden alarak her ikisine
de zarar veriyordu. Cok uzun duruslar, temizleme maliyetleri
ve ekipman degistirme maliyetleri karliigr onemli dlctde
olumsuz etkiliyordu. Yoneticiler, bandi daha iyi koruyan,
sutu toz ve dokuntUlere kargl sizdirmaz hale getiren ve hem
incelemeleri hem de suren bakim faaliyetlerini kolaylastiran
bir cozUm anyordu.

Onde gelen mihendislik sirketinin teknisyenleri, yerinde
degerlendirme yapmak ve uygun maliyetlibir cozim dnermek
Uzere tesise davet edildi. Ekip detayll bir teklif sunduktan
sonra, ki konveyoru de ilgili sorunlar gideren modern
ekipmanlarla donatt. Ik sut, bandi ve kuyruk tamburunu
yUklemeyi ve korumayl kolaylastirmak igin kizakli bir darbe
yatagiyla donatildl. Ayrica daha duzgun bir merkezleme
icin kayar kizaklarin yani sira toz ve dokuntulerin kagmasini
onlemek amaciyla konveyor bandi boyunca yan sizdirmazlik
lastigi takildl. Daha uzun suta da tum dokus uzunlugu
boyunca ilave darbe yatak destedi saglanarak benzer bir
¢OzUm uygulandi. Her iki suta kagaklar toplamak icin enerji
tUketimi olmayan pasif toz torbasi sistemleri eklendi.

Kuyruk tamburunun Uzerine yerlestirilen bir kapak,
personelin sikigmis malzemeyi kolayca tespit etmesini
saglanmaktadir.

A hatch over the tail pulley allows staff to
easily detect entrapped material.

Kurulumun ardindan yukleme bdlgelerinin - etrafindaki
dokuntu kontrol altina alindl.  Toz emisyonlar  buyuk
olgude azaltildi. Operatorlerin bildirimine gore ekipman ariza
oranlarinda Gnemli bir dusus yasandi ve Uretim veriminde
ciddi artis saglandi. Bu sistemin basarisina katkida bulunan
faktorlerden biri, isgilerin bilesenleri disariya kaydirarak bakim
ve servis islemlerini konveydrun diginda yapabilmesi oldu.

Urin Mihendisi sézlerini séyle  tamamlamakta: “Tom
dunyada 75 yldan uzun suredir dokme malzeme isleyen
tesislerle galistiktan sonra, “kolay erisimin” tum sektdrlerde
hem guvenlik hem de Uretim verimi icin ortak bir faktor
oldugunu kesfetti.

Tasarm asamasinda kolay erisim ve gozlem yapabime
Ozellikleri dikkate alinmasiyla ekipman bakimlarinin daha
az iscilikle yapilmasini saglayabilmekte, boylece duruslan
kisaltlabilmektedir.  Bu, isletme maliyetine yansimakta ve
genel anlamda yatinm karliligini artirmaktadir”
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which was equipped to cope with new production demands.
Equipment failures happened regularly, and without proper
accessibility for routine maintenance, long periods of
downtime were common. Belt sag created gaps between
the belt and rollers, causing fugitive dust emissions
throughout the facility. Inadequate impact control led to
spillage becoming entrapped between the belt and tail
pulley, damaging them both. Excessive downtime, costs for
cleanup and equipment replacement seriously impacted
profitability. Manogers sought a solution that better
protected the belt, sealed the chute from dust and spillage,
and offered easier inspection and ongoing maintenance.

Technicians from a well-known engineering company were
invited to perform an on-site assessment and suggest an
affordable solution. After offering a detailed proposal, the
team installed modern equipment that addressed the issues
on both conveyors. The first chute was equipped with @
track-mounted impact cradle to improve loading and protect
the belt and tail pulley. In addition, slider cradles for smoother
centering were installed, along with a full-length apron seal
to prevent dust and spillage from escaping. A comparable
solution was installed in the longer chute, with added cradle
support down the entire length. Both chutes featured non-
powered dust bag systems to collect emissions.

Since installation, spillage around the loading zones is under
control. Dust emissions have been drastically reduced.
Operators report that a considerable drop in equipment failure
rates has resulted in a substantial increase in productivity.
Contributing to the success was workers' ability to easily
inspect and service components by sliding them out and
servicing them outside of the conveyor.

"After more than 75 years of working with bulk handlers all over
the world, Martin Engineering has discovered that ‘access’ is
a common element for both safety and productivity across
all industries,” concluded Product Engineer. "By adding easy
access and monitoring in the design phase, equipment can
be better maintained using less labor, leading to reduced
downtime. This is reflected in the cost of operation, offering a
better overdll return on investment”
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1. GIMENTO

1.1. Cimento Kimyasi
1.1.1. Siilfat Saldinisina Bagl Kritik Etrinjit iceriginin
Tahmini

AM. Diab, HE. Elyamany, M.A. Elmoaty, and AH. Shalan, AC
Materials Journal, Kasim 201S.

Betonda gergeklesen sulfat atag, beton yapilarin dmrand
onemli dlctde etkiler. Bu arastirmada basing dayaniminda
onemli bir dustse neden olan kritik etrinjit igeridi ele
alinmistir. Cimento pastasi ve beton Uzerine deneysel bir
program gergeklestiriimistir. Magnezyum sulfat atagini
hizlandirmak icin, karistirma agamasinda pastaya ve betona
magnezyum sulfat tuzu ilave edilmistir. Nihai etrinjiticerigini
hesaplamak icin teorik bir kimyasal yontem onerilmistir. Bu
yontemin sonuglarini dogrulamak igin 24 karisimdan olusan
deneysel ¢imento pastalar test edilmistir. Etrinjit igerigi
X-1gini kinnim testi kullanilarak ¢lgulmis ve teorik yontemle
karsilastinimistir. Hizlandinlmis etrinjit olusumunun mekanik
ozellikler ve genlesme Uzerindeki etkisini incelemek igin
15 beton kangimi test edilmistir. incelenen degigkenler
arasinda C,A igerikleri ve bagl magnezyum sulfat ilavesi
yer almaktadir. Bu ¢alismada, onerilen yontem ile deneysel
sonuglar arasinda iyi bir uyum oldudu gozlenmistir. Kritik
etrinjit icerigi 45 ila 66 kg/m?® arasinda dedismekle birlikte
C,Aigerigine baghdir.

Anahtar Kelime: C_A icerigi, Kimyasal analiz, Etrinjit, SUlfat
atag), Sulfatiyonlari

1.2. Katkilar
1.2.1. Kalsine Kil Kiregtasi Cimentolar (LC3)

K. Scrivener, F. Martirena, S. Bishnoi, S. Maity, Cement and
Concrete Research, Aralik 2018.

Cimentodaki klinkerin bir kisminin ikamesi icin ek
baglayict malzemelerin (SCM) kullanimi, kiresel gimento
endustrisindeki CO, emisyonlarini azaltmak igin en bagaril
stratejidir. Bununla birlikte, geleneksel SCM'lerin - sinirl
tedarigi, yeni SCM turlerinin mevecut olmamasl bu stratejiyi
daha ileri goturmeyi zorlastirmaktadir. Etkili bir SCM Uretmek
ve tek basina gereken miktarlarda talebi karsilamak igin
mevcut olan tek malzeme tUry, kalsine edilebilen kaolinit
iceren Kkildir. Bu tur Killer, cimento ihtiyacinda en fazla
buyume ongorulen Ulkelerde yaygin olarak bulunmaktadir.
Kalsine Killer daha tnce puzolan olarak kullaniimistir, ancak
kalsinasyon geleneksel bir puzolanik karisimdaki ikame
ekonomisini sira digi bir hale getirir. Burada ortaya kanulan
en buyuk yenilik, cimentonun kalsine kil ve kirectas! ile
birlestirerek klinker yerine ikame edilebiimesi potansiyelidir.
Bu sekilde daha yuksek sevigede ikame saglanmaktadir.
Kalsine kilin bir puzolan olarak kullanildigi kanigimlar, tipik
olarak %65-70 civarinda klinker igerigine sahiptir. Kalsine
kilin kirectasiyla karistinimasi ile, benzer mekanik ozelliklere
ve hatta dayanimin bazi yonlerinde iyilesme ile birlikte
kansimdaki Klinker oranini yaklasik %50'ye dusurerek daha
yUksek ikame seviyelerine izin vermektedir. Bu karisimlarda
Klinkerin kiregtas! ile ikamesi hem maliyeti hem de cevresel
etkiyi azaltmaktadrr.

Anahtar Kelime: Kalsine kil kiregtasi, Kaolinit, Puzolan, SCM,
Dayanim.

1.3. Proses
1.3.1. Oksi-yakit Sogutma Aracinin Klinker Kalitesi
Uzerindeki Etkisi

VDZ Publications, Cement International, Nisan 2019,
Bu makalenin odak noktasi ozellikle CO,ce zengin

sogutma gazinin Klinker kalitesi ve cimento mukavemeti
gelisimi Uzerindeki potansiyel etkileridir. Oksi-yakit kosullari
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altnda Kklinker sogutmasini simule etmek igin, tesisin firn
kaputundan alinan sicak klinker, yenilikgi bir ekstraksiyon
sistemi yardimiyla sogutucu prototipine yonlendirilmistir.
Ek olarak, sogutma ortaminda hacimce %67'nin Uzerinde
CO, konsantrasyonlar elde edilmis ve denemeler
sirasinda bu durum muhafaza edilmistir. Cimento fabrikasl
ana sogutucusundan ve oksi-yakit Klinker sogutucu
prototipinden Kklinker 6rnekleri periyodik olarak alinmistr.
Deney sirasinda yapilan ¢lgumlerde sogutma ortaminda
hacimce %7in ¢ok Uzerinde bir nem icerigi belirlenmistir.
Sogutma gazi devirdaim devresinde herhangi bir su
kaynagi olmamasi nedeniyle bu sonug beklenmedik olarak
degerlendirilmistir. Sogutma ortamindaki bu kadar yuksek
nem iceriginin nedeni ve olcumlerin dogrulugu belirsiz
ve tartismalidir, ancak bu makalede bazi olasi agiklamalar
tartigiimisti. Bu nemin varligr sadece klinker mineralleri
Uzerinde degil ayni zamanda sogutucu 1zgara plakalarinin
performansl Uzerinde de bazi etkiler yaratmistir.

Anahtar Kelime: Oksi-Yakit, Klinker kalitesi, Mikroyapi,
Mekanik ozellikler.

2. BETON

2.1. Mekanik Ozellikler
2.1.1. Beton Ekstriizyon Kullanimiyla 3D Baska:
Arastirma igin Bir Yol Haritasi

RA. Buswell, WR. Leal de Silva, SZ. Jones, J. Dirrenberger,
Cement and Concrete Research, Ekim 2018.

Ingaat icin buyuk dlgekli Gretim suregleri, katmanlar halinde
fiziksel nesneler olusturmak icin ekstride cimento esasli
harcin bilgisayar kontrolld yerlestiriimesini kullanmaktadir.
Gosterilen uygulamalar, bilesen Uretimi ve binalarigin yerinde
duvarlann yerlestirimesini igerir. Bu uygulamalar tasarm
parametreleri  Uzerindeki  sinirlamalan  degistirmekte  ve
Uretim sureci igin farkll teknik sorunlar ortaya kaymaktadir.
Bu makalede, taze ve sertlestiriimis pasta, harg ve beton
malzemelerinin ozellikleri arasindaki iliskiyi ve olusturulan
nesnenin geametrisini nasil etkiledigi arastnimis ve yeni
calismalar kullanilmistir. Bulgular, bu ortaya c¢ikan alanin
gelecekteki arastirma kesiflerinin spektrumunu tanimlayan
bir konu matrisi olusturmak igin ingaat uygulamalarina gore
siniflandinimistir.

Anahtar Kelime: Beton Baski, Ekstruzyon, 3D, Reoloji.
Sertlesme Ozellikleri, Geometrik Uygunlugun Olgulmesi

2.1.2. Beton ile 3D Baski Vizyonu - Teknik,
Ekonomik ve Cevresel Potansiyel

G.D. Schutter, K. Lesage, V. Mechtcherine, V.N. Nerells, G.
Habert, |A. Juan, Cement and Concrete Research, Ekim
2018.

Bu galismada teknik, ekonomik ve cevresel yonleri goz
onunde bulundurularak beton ile 3D baski Uzerine bir

Cimento ve Beton Diinyast / Sayr: 144 / Mart - Nisan 2020
Cement and Concrete World / No: 144 / March - April 2020

vizyon sunulmaktadir. 3D baskill beton yapilarin gesitli
gosterimleri dinya c¢apinda mevcut olsa da, teknik ve
isleme duzeyinde birgok zorluk devam etmektedir. Su
anda mevcut olan yuksek performansl cimento esasli
malzemeler, yetersiz reolojik ve sertlestirme oOzellikleri
nedeniyle dogrudan 3D olarak basllamaz. Aktif recloji
kontrolt (ARC) ve aktif takviye kontrolt (ASC), 3D baski
uygulamalari igin malzeme yelpazesini genisletmenin
yeni yollarini saglayacaktr. Ekonomik agidan, dijital olarak
Uretilen beton (DFC), paydaslarin yani sira maliyet yapisinda
da degisikliklere neden olacaktr. Gelinen noktada maliyet
yapisini nicel olarak sunmak ¢ok iddiall olacaktir. Ancak
DFC ingaat sureglerinin maliyet etkinligini artirmak igin
bircok potansiyel firsat sunmaktadir. Beton 3D baskinin
cevresel etkisi, yapinin sekil karmasikligina bagh olarak
gorulmelidir. Yapisal optimizasyonun yani sira fonksiyonel
hibritlestirmenin tasanm  stratejileri olarak uygulanmasi,
malzemenin sadece yapisal veya islevsel olarak ihtiyag
duyulan yerlerde kullaniimasina izin vermektedir. Bu
tasarnm optimizasyonu sekil karmasikhigini arttirmakta,
ancak DFC'de malzeme kullanimini azaltmaktadir. Sonug
olarak, ayniiglevsellige sahip yapilar igin DFC'nin geleneksel
olarak Uretilen beton yapllara kiyasla gevresel olarak tum
hizmet émrd boyunca daha iyi performans gostermesi
beklenmektedir.

Anahtar Kelime: Beton, 3D, DFC, Aktif reolgji kantrold,
Cevresel etki.

2.2. Katkilar
2.2.1. Baglayici Malzemelerin Mikro Yapisini
Karakterize Etme ve Anlamadaki Gelismeler

P.J.M. Monteiro, G. Geng, D. Marchon, J. Li, P. Alapati, KE.
Kurtis, M.JA. Qomi, Cement and Concrete Research, Ekim
2019

Bu ¢alismada mikro yapisal karakterizasyon yontemlerindeki
ilerleme dzetlenmistir. X-Isini goruntileme ve spektroskopi,
TH NMR relaksometri, yerinde ve yuksek basinch X-Isini
kinnimi (XRD) ve dijital holografik mikroskopi gibi gelismis
arastirmalara ozel dikkat gosterilmektedir. Mikrotomaografi
olgun bir teknik haline gelmis ve ozellikle de pikografi
kullanimiyla  nanotografi uzaysal ¢ozUnUrlugunu  onemli
glcude iyilestirmistir. inceleme ayrica akigkanlastiricilarin
betonun mikro yapisi Uzerindeki etkisini tartismakta ve
organik katkilarin doymus cozeltilerde saf sentezden ve
daha gercekgi nemlendirme sistemlerinden elde edilen
hidratlan nasil etkiledigine dair elestirel analizler sunmaktadir.
Nano malzemelerin ¢imentolu sistemlere eklenmesi,
matrisin mikro yapisini degistirmektedir. Nano yapinin
karakterizasyonundaki etkileyici ilerlemenin gercekgi
madeller gelistirme galismalariyla butunlestirimesi dnem arz
etmektedir. Bu nedenle, bu ¢alismada gimento hidratlarinin
kimyasal bilesimini, dokusunu ve mikro yapisini birbirine
baglamayl amaclayan fiziksel ve kimya yaklasimlarin kisa
fakat kritik bir sunumu yer almaktadir.

Anahtar Kelime: Mikro yapi, XRD, X-Isini Goruntuleme, Nano
malzeme, Cimento, Hidrat, Beton.
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Cimento Uretiminde Sifir Karbonlu

Yakatlara Gecis

Birgok Ulkede gimento Ureticileri, geleneksel komar ve petrol
kokundan alternatif yakitlara gecis icin yakit konusunda
halihazirda 6nemli Blgude yatinm yapmis durumdadir. Gergekten
de, cimento endustrisi, hem malzeme geri donUsturme hem de
enerji geri kazaniminin birlesimi (birlikte isleme olarak adlandirilir)
yoluyla atiklardan elde edilen alternatif yakitlarn kullanmaktadir.
Gunumuzde, atk biyokutle dahil alternatif yakitlar, gimento
Numbers Right (GNR) projesi 2016). Uygulamakta oldugumuz
DusUk Karbonlu Yol Haritasi dogrultusunda, amacimiz 2050
yii itibanyla bu orani %608 cikarmaktr. Bu, yakit kaynaki CO,
emisyonlarinda %271k bir azalma saglayacakr.

Cimento Uretiminde yUksek karbonsuzlastirma  seviyelerinin
elde edilebimesi icin, finn igindeki kimyasal reaksiyonlarin
gerceklestiriimesi icin gereken yanma enerjisinin bir kisminin
hem geleneksel hem de “yeni gelistirilen” karbonsuz ya da sifira
yakin emisyon kaynaklarindan saglanmasi gerekecektir. Bu
makalede, mevcut ve olasi uzun vadeli cozUmlere kisa bir genel
bakis sunulmaktadir.

Alternatif yakitlar ve birlikte igleme

Birlikte isleme, termal bir suregte, atklardan malzeme geri
donusumu ve enerji geri kazanminin es zamanl olarak
gerceklestirimesidir. Bu islem, enerji geri kazanimi ve malzeme
geri ddnusumunu birlestirdigi icin, dongusel ekonomiilkelerine
endustrigyel bir yanit teskil etmektedir. Cimento endUstrisi,
atiklar yakit olarak kullanarak enerji arz givenligine de katkida
bulunmaktadrr. Cimento endUstrisinde, asagdidakiler dahil
olmak Uzere cesitli faktorlerden dolayr prensip olarak geri
donusturdlemeyen atiklar kullaniimaktadir:
- Geri donusum her zaman ekonomik agidan uygun
olmayabilir
Geri donusumIu Urtne yonelik yeterli bir pazar meveut
olmayabilir
Geri donUsum aslinda ekolojik agidan en iyi secenek
olmayabilir (6rnegdin, CO, ayak izini artirmasi nedeniyle)

Mevcut durumda, gimenta fabrikalarinda alternatif yakitlarin
payinin %95'e kadar artirimasina kars! teknik bir sinirlama
yoktur. Bu sevigjeye ulagsmak, buyuk olgude, yeterli
duzenleyici kosullarinin varligina ve uygulanmasing, atik
akiglarninin dogru bir sekilde 6n islemden gegirilmesine ve atik
akiglarina erisim saglamak icin ekanomik olarak esit sartlarin
var olmasina bagli olacaktr.

ECOFYS adh firmanin Nisan 2017 tarihinde yayinlanan "AB
gimento tesislerinde atiklarin birlikte islenmesine dair durum
ve beklentiler” baslikl arastirmasina gore, AB-28 Ulkelerindeki
alternatif yakitlarin orani %44ten %603 ¢ikartldid takdirde,

In - many countries, cement manufacturers have already
made considerable investments in fuel switching from
conventional coal and petcoke to alternative fuels. Indeed,
the cement industry uses alternative fuels from waste
through a combination of both material recycling and
energy recovery (referred to as co-processing). Today,
alternative fuels including waste biomass account for
449% of cement industry fuel mix (Get the Numbers Right
(GNR) project 2016). In line with our Low Carbon Roadmap,
the aim is to take this up to 60% by 2050. This would lead
to a 27% reduction in fuel CO, emissions.

To achieve deep levels of decarbonisation in cement
manufacture it will be necessary to provide some of the
combustion energy needed to drive the chemical reactions
in the kiln from both tradition and ‘novel” carbon neutral
or near zero emission sources. This paper provides a brief
overview of existing and potential longer-term solutions.

Alternative fuels and co-processing

Co-processing is the combination of simultoneous
material recycling ond energy recovery from waste in
a thermal process. As it combines energy recovery and
material recycling, it forms an industrial response to the
circular economy principles. By using waste as a fuel, the
cement industry also contributes towards the security of
energy supply. The cement industry uses waste which is,
in principle, non-recyclable due to a number of factors,
including:
- Recycling is not always economically viable
There can be an insufficient market for the recycled
product
Recycling could, in fact not be the best ecological
option [e.g. by increasing the CO, footprint)

Currently, there is no technical limitation at the cement
plants to increase the share of alternative fuels up to
95%. Reaching this level will be highly dependent on the
existence and implementation of adequate regulatory
conditions, the correct pre-treatment of waste streams
and the existence of an economic level ploying field to
access waste streams.

According to the ECOFYS study “Status and prospects of
co-processing of waste in EU cement plants” dated April
2077 if the alternative fuels rate in the EU-28 will increase
from 44% to 60%, this will result to expenditures savings
in additional waste to energy plants up to 12.2 billion Euro
and emissions avoidance of 26.0 Mtonnes of CO,, per year.
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atiktan enerji Uretecek ilave santral yatinmi yapimayarak ,
12,2 milyar avroya kadar tasarruf elde edilecek ve yillik 260
milyon ton CO, emisyonu 6nlenecektir.

Birlikte islemenin baslica itici gugleri; atiklarin ayritoplanmasina
yonelik tegvikler, tum AB Uye Devletlerinde ¢cop sahasinda atik
depolama yasaginin uygulanmasi ve firinlarda atik kullaniminag
yonelik izinlerin dizenlenmesine iligkin burokratik islemlerin
azaltimasidrr.

Ayrica, birlikte isleme ile ilgili potansiyel, s6z konusu malzeme
geri donusum seklinin ve bunun Avrupanin iddiali geri
donusum hedeflerine ulasiimasl yonundeki katkisinin kabul
edildigi yasal ve duzenleyici tedbirlerle daha da artinlabilir.

Biyokutle

Cimento Uretiminde kullanilan atik  biyokutle, isleyen
dongusel ekonominin harika bir ornedidir. Dider iglemlerde
ekonomik olarak geri  donUstUrulemeyen  biyokutle,
gimento endustrisinin benzersiz “birlikte isleme” iglemi
kullanilarak geri donustirulebilmektedir. Onceden en az bir
kere baska bir amag igin kullanilmig ve deger zincirinde en
dustk noktaya ulasmis olan atik biyokutlenin kullanimi, bu
biyokutlenin enerji/mineral iceridinin  ¢cimento Urununde
geri donusturulmesini saglamakta ve deger zincirini etkili bir
sekilde yeniden baglatmaktadir.

Atk biyokutle, ongorulebilir gelecekte cimento finninda
kullanilan yakit karnisiminin degerli bir kismi olmaya devam
edecektir. Bununla birlikte, tm finn yanma Isisi talebi igin
biyokutle yakitlarinin kullaniimasini kisitlayan teknik kisitlar
ve piyasa kisitlarini igermektedir:

Oncelikle ve en 6nemlisi, endUstriyel termal kullanimlara
uygunluk acisindan onemli belirsizlikler s6z konusudur.
Atk toplama alaninin varlig,, iyilestiriimis geri donusum
sUrecleri, atiktan enerji Ureten tesislerin taleplerive kalite
sorunlar (6rnegin, yap! kerestesi Uzerindeki tutkallar
ve koruyucular) dahil bir takim faktorler nedeniyle
biyokutle yakit kaynaklannin arzi sinirhdir. Buna bagli
olarak, biyokutle, gimento firnlar icin yalnizca kismi bir
¢0zUm saglamaktadir.
Ornegin kereste Gretimi ve kullanimindan elde edilen
%100 biyokutle yakitlanin da avantg] ve dezavantajlari
bulunmaktadir. Dogal odunlar, genellikle yuksek nem
icerigine sahip oldugundan geleneksel yakitlardan daha
dusUk 1sil girdi saglamaktadirlar. Ayrica, yalnizca elektrik
Uretimi icin Uretilen odun yakitlannin surdurdlebilirligin
guvenirligi konusunda soru igaretleri vardir,
Atk odunlar, boys, vernik, tutkal ve koruyucu maddeler
ile islem gormus olmalar durumunda gevre agisindan
sorun tegkil edebilmektedir. Insaat tedarik zincirine
giren tutkall odunlarda bir artis trendi vardir ve bunun,
gelecekte atk bertarafi sorununun buyumesine neden
olabilecegi dugunulmektedir. 1z elementlerin varligr da
yUksek ikame seviyelerinde sorun tegkil etmektedir.
Atk biyokuitle, dogal aga¢ bazl biyokutle ve atik odun
kullanimi ile ilgili siniflamalara ragmen, biyokutle cimento
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The main drivers for co-processing are: incentives for
separate waste collection, applying landfilling bon in all EU
Member States and low burecucracy for issuing permits
for usage of waste for kilns.

Additionally, the potential of co-processing can be
enhanced further through legislative and regulatory
measures that recognise this form of material recycling
and its contribution towards achieving Europe’s ambitious
recycling targets.

Biomass

Waste biomass use in cement manufacture is a fantastic
example of the circular economy in action. Biomass that
cannot be economically recycled in other operations
can be recycled using the cement industry’s unique ‘co-
processing’ operation. The use of waste biomass, that has
already been used at least once for another purpose and
reached the lowest point in its value chain, ensures that
its energy/mineral content is recycled in cement product,
effectively restarting a value chain.

Waste biomass will continue to be a valuable part of the
cement kiln fuel mix for the foreseeable future. However,
it comes with technical and market limitations that restrict
biomass fuels being used for all of the kiln combustion
heat demand:

First and foremost, there are significant uncertainties
in terms of availability for industrial thermal uses.
Biomass fuel sources are limited in supply due to a
number of factors including lond area availability,
improved recycling processes, demands from waste
to energy plants and quality issues (eg. glues and
preservatives on  structural timber). Consequently,
biomass only provides a partial solution for cement kilns.
100% biomass fuels, e.g. from timber production and
use, also have their advantages and disadvantages.
Natural woods tend to have a high moisture content
and therefore provide lower calorific input than
traditional fuels. There have also been questions
raised over the sustainability credentials of wood
fuels produced solely for power generation.

Woste woods can be environmentally problematic
where they are treated with paints, varnishes, glues
and preservatives. There is an increasing trend of
glued woods entering the construction supply chain
which could be storing up @ waste disposal problem
for the future. The presence of trace elements is also
problematic at high levels of replacement.

Despite the limitations associated with the use of waste
biomass, natural tree-based biomass and waste woods,
it will remain part of the solution for the cement sector.
Furthermore, it is also important to recognise that these
natural sources of energy, when combined with carbon
capture technologies on the cement kiln, could potentially
provide a ‘net-negative’ carbon footprint.
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sektory icin ¢ozUmUN bir pargasl olmaya devam edecektir.
Ayrica, gimenta finnindaki karbon yakalama teknolajileriyle
birlestirildiginde bu dogal enerji kaynaklarinin, potansiyel
olarak ‘net negatif” karbon aysk izi saglayabileceginin
bilinmesi de Gnemlidir.

Kullanilmis  lastikler, geri  donusturdlebilen  ancak  geri
donusturdimus Urdne talebin yetersiz oldudu bir atik tUrd
ornedidir. Lastiklerin énemli miktarda biyojenik karbon igerdigi
(dogal kauguk icerigi nedeniyle yaklasik %27), dolayisiyla fosil
yakitlarla iliskili CO? emisyonlarinda dogrudan azalmaya yal
actigr unutulmamalidir. Cimento Uretim sUreci, lastigin 6zgun
bilesenlerinden es zamanl olarak enerji geri kazanimi ve
malzeme geri donusumu gergeklestirimesi imkani sunmaktadir.
Kullaniimis  lastikler, yuksek 1sil degere sahip oldugundan
¢gimento endUstrisi igin ideal bir yakit nitelidi tagimaktadirlar.
Ayni zamanda, yuksek bir demir ve silika icerigine sahip
olmalar, malzeme geri donUsumu agisindan mukemmel bir
Ozelliktir ve gimento endustrisinin birincil ham madde tuketimini
azaltmasina olanak saglamaktadir.

Atk suaritma gamuru da Klinker Uretim surecinde hem alternatif
yakit hem de ham madde olarak kullaniabilecek biyokutle
yakitlara iyi bir ornektir. Atk su artma ¢amury, bir cimento
finninda islemden  gecirildiginde, komure kiyasla nispeten
yUksek net Isil degere ve daha dusuk karbon dioksit emisyon
garpanina sahiptir. Cimento finnlaninda gamur  kullaniimas,
atk su arntma gamurunun guvenli ve cevreye duyarli bir
sekilde bertaraf edimesi konusundaki soruna da ¢ozim
sunabilmektedir. Finndaki yuksek sicaklk nedeniyle, atik su
artma gamurunun organik igerigi tamamen yok olurken, gamur
mineralleri, pisirme isleminden sonra klinkere baglanacaktr.

Elektrifikasyon

Elektrik sebekesi karbonsuzlastikga, yenilenebilir/dusuk
karbonlu elektrik, gelecekte, firnisisinin saglanmasi icin olasi
ancak teknik olarak zorlu bir firsat saglayabilir. Geleneksel
yakitlarla galistinldiginds, cimento firni sistemi, en az
1450 °C sicaklik gerektiren bir tepkimenin gergeklesmesi
icin yaklasik 2000 °C sicakliga sahip bir alev kullanmaktadir.
Finna iliskin onemli ozellikler arasinda alevin uzunlugu,
sicakligi ve 1siy ham maddelere nasil aktardigi yer almaktadir.
Teorik olarak, karbonsuzlastiriimis enerji, elektromanyetik
olarak Uretilen plazma yaratmak igin kullanilabilir. Cimento
uretiminde plazma teknolojisi kullaniminin meveut bir dredi
bulunmamakla birlikte, atik artma sektorunde, calismakta
olan plazma teknolgjisi konusunda benzer ornekler
meveuttur. ihtiyag duyulan elektrik miktan (ortalama bir firn
icin yaklasik 300MWe olarak tahmin edilmektedir), maliyeti
ve mevcut durumda bu tur yeni bir finnin tasarnmiigin gerekii
teknik bilgiler endustri tarafindan arastirimaktadir.

Hidrojen
Karbondan tamamen arindinimis bir gelecekte ve dogal gazin

tam potansiyelinin henuz kullanilmadigive CO? emisyonlannda
hala onemli tasarruflar  sadlayabilecegi goz ©nunde

Used tyres are an example of a type of waste which can
be recycled, but for which there is insufficient demand for
the recycled product. It should be noted that tyres contain
a significant amount of biogenic carbon (about 27% due
to the content of natural rubber), thus leading to a direct
reduction of fossil fuel-related CO? emissions. The cement
production process offers the possibility of simultaneous
energy recovery and material recycling of the individual
components of the tyre. Used tyres have a high calorific
value, which makes them an ideal fuel for the cement
industry. At the same time, they have a high iron and silica
content which makes them perfect for material recycling,
allowing the cement industry to reduce its consumption of
primary raw materials.

Sewage sludge is also a good example of a biomass fuel
which can be used as both an alternative fuel and row
material in the clinker manufacturing process. Sewage
sludge has relatively high net calorific value, as well as
lower carbon dioxide emissions factor compared to coal
when treated in a cement kiln. Use of sludge in cement
kilns can also tackle the problem of safe and eco-friendly
disposal of sewage sludge. Due to the high temperature in
the kiln, the organic content of the sewage sludge will be
completely destroyed whereas the sludge minerals will be
bound in the clinker after the burning process.

Electrification

As the power grid decarbonises renewable/low carbon
electricity may in the future provide a potential but
technically challenging opportunity for the provision of kiln
heat. When operated on traditional fuels the cement kiln
system utilises a flame temperature of around 2000°C
to drive a reaction requiring at least 1450°C. Important
characteristics in the kiln include the length of the flame, its
temperature and how it transfers heat to the raw materials.
Decarbonised power could theoretically be used to create
electromagnetically generated plasma. Although there are
no current examples of plasma technology being used for
cement manufacture there are parallels that can be drawn
from the waste treatment sector which has examples of
plasma technology in operation. The amount of electricity
needed (estimated at ~300MWe for an average kiln), its
cost and the technical unknown for such a new type of kiln
design currently form is being researched by the industry.

Hydrogen
In a fully decarbonised future, and bearing in mind
that the full potential of natural gas has not yet been

exploited and can still lead to considerable savings in CO2
emissions, hydrogen is one of the candidate gases that
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bulunduruldugunda, hidrojen, sebekedeki dogal gazin kismen
de olsa yerine konabilecek gazlardan biridir. Farkli Uretim
sureclerinin gevresel verileri temelinde kategorize edilmis
olan gesitl hidrojen turleri (mavi, gri, yesil) bulunmaktadir. Yesil
hidrojen yenilenebilir elektrik kullanmaktadir ve potansiyel
olarak, geleneksel yakitlar ve biyokutle ile iligkili olarak ortaya
¢lkan CO? emisyonlarina sebep olmadan ¢imento finninda
yanma yakiti olarak kullanilabilir.

Bu, elbette, yeterli miktarda yenilenebilir enerjinin olmasina ve
hem enerjiyi hem de endUstriyel varliklari donustirmek igin
bununla baglantil gok buyuk ystinmlarin yapilmasina baghdir.
Nitekim, hidrojen gimento Uretim sUrecinde test ediimemistir
ve sahip oldugu ozellikler, geleneksel yakit gereksiniminin
sadece kismen yerine gecebilecegine isaret etmektedir.
Hidrojen kullanimi, finn sisteminin fiziksel yonlerini, yakitin
kutlesel akiglarin, sicaklik profilini, 1si transferini ve tesisin
guvenlik hususlarini etkileyebilmektedir. Bir ¢cimento finni
sisteminde kismi hidrojen  kullanimina iliskin - olasiliklarin
belirlenmesi icin bir fizibilite ¢calismasi yurutulmektedir.

Yakit Dénglsu

“Yakit dongusU’, yeni yakitlar Uretmek icin yanma Urdnlerinin
kullanilmasini kisaca ifade etmek igin kullanilan bir terimdir.
CO? ve hidrojen kullanilarak metan/metanaol  Uretimesi
veya biyokutle veya biyosivi Uretmek amaciyla alg
buyumesini tesvik etmek icin CO? kullanimasi gibi bu tur
teknolgjiler, gimento firnnina uyarlanacak karbon yakalamasi
gerektirmektedir. Bu teknolgjiler, karbonun yakit olarak
kullanilincaya kadar ‘gegici” olarak depolanmasini temsil
etmektedir. Bir dongu sisteminde calistinildiklarinda bu CO?
kullanim teknolgjileri, cimento Uretiminin dongusel ekonomi
agisindan faydalannin ve cimento Uretim isleminin gok
yonluligunun ilging ve ileri bir ornedini temsil etmektedir.
Alg buyumesi konusu halihazirda cesitli cimento sirketleri
tarafindan arastinimaktadir.

Sonuglar

Finndaki yanma sureci igin karbonsuz ve sifira yakin emis-
yonlu enerji kaynaklarinin bir bilesiminin kullanilmasi, ge-
leneksel kati yakit esdegeri ile karsilastinidiginda cimento
Uretiminden kaynaklanan toplam emisyonlart yaklasik %40
oraninda azaltabimektedir. Teknolajik engeller fazla, ma-
liyet engelleri ise potansiyel alarak daha fazladir. Endustri,
karbonsuzlastirma tashhudu kapsaminda bu “yeni” yakit
yontemlerini aktif bir sekilde arastrmaktadir. Ancak, dider
sanayi sektorlerinde, 6rnedin enerji Uretimi igin yakit olarak
ve kimya endustrisi igin ham madde olarak biyokutle talebi
artacakr.
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could be used to replace or partially replace natural gas
in the network. There are a number of types of hydrogen
(blue, grey, green) that have been categorised on the
basis of the environmental credentials of the different
production processes. Green hydrogen utilises renewable
electricity and the hydrogen could potentially be used as
a combustion fuel in the cement kiln without the resultant
CO? emissions associated with traditional fuels and
biomass.

This is, of course, reliant on the availability of renewable
energy in sufficient quantities and associated colossal
investments to transform both energy and industrial
assets. Indeed, hydrogen has not been tested in the cement
manufacturing process and its properties mean that it
could only partially replace the traditional fuel requirement.
Hydrogen use may affect the physical aspects of the kiln
system, the fuel mass flows, temperature profile, heat
transfer and the safety considerations for the plant. A
feasibility study is underway to establish the prospects of
partial hydrogen use in a cement kiln system.

Fuel Looping

'Fuel looping’ is @ shorthand description for using the
products of combustion to create new fuels. These
technologies such as methane/methanol  production
using CO? and hydrogen or utilising CO? to promote algal
growth to produce biomass or bioliquids, require carbon
capture to be fitted to the cement kiln. These technologies
represent ‘temporary’ carbon storage until utilised as fuel.
When operated in a loop system these CO? utilisation
technologies represent an interesting and further example
of the circular economy benefits of cement production
and the versatility of the cement process. Algal growth
has already been researched by a number of cement
companies.

Conclusions

Using a combination of carbon neutral and near-zero emis-
sion energy sources for the combustion process of the kiln
could reduce the total emissions from cement manufacture
by around 40% compared to a traditional solid fuel equiva-
lent. The technological barriers are high and the cost barriers
potentially higher. The industry is actively researching these
‘novel’ fuel methods as part of its commitment to decarboni-
sation. There however will also be an increased demand for
biomass going forward in other industry sectors such as a
fuel for power generation and as a feedstock for the chemi-
cals industry.by using new constituents such as calcined clay
or thermally activated minerals.




Kalite Kontrol Formiulleri
Quality Control Formulas

B Hazrlayan/ Prepared by: Serkan Turk
TCMB, Ankara

______________

Cimento sektory, klinker Uretimi sirasinda bazi temel istatistik
ve kalite kontrol formulleri kullanmaktadir.

Kalite kontrol c¢alismalar sirasinda yapilan deneylerin
kontrollerini yapabilmek igin kullanilan istatistik formulleri:

1. Aritmetik Ortalama

Bir seriyi olusturan gozlem degderlerinin toplamlarinin, gézlem
sayisina oranina aritmetik ortalama denir.

X1, X2, X3, cvvenes

X1+x2+4+--+Xn

Xort =

The cement industry uses some basic statistics and quality
control formulas during clinker production.

Statistical formulas used to control the results of experiments
performed during the quality control studies:

1. Alternative fuels and co-processing

The ratio of the sum of the observation values, which
originate a series, to the number of observations is called
the arithmetic mean.

Y. Xn

Bir analizde cok sayida tekrar yapilarak analiz sonuclar elde
edilebilir, eger analizlerde sistematik bir hata (bias) yapilmadi
ise istatistik olarak analiz sonuglarnnin yarisi ortalamanin
Uzerinde yarisi ise altinda yer alacakir.

2. Standart Sapma

Ortalama degerleri tek basina bir seri dagiiminin
dederlendirilmesi icin yeterli degildir. Serinin ozelliklerine
bakilirken, ortalama deger ile birlikte, gozlem degerlerinin
ortalama etrafinda nasil yaylldigina da bakilmasina ihtiyag
duyulmaktadir. Bu degisikliklerden bir tanesi “standart
sapma‘drr.

Birseriyiolusturan gozlem degerlerinin aritmetik ortalamadan
farklarinin karelerinin toplaminin veri sayisina bolumunun
karekoky olarak tanimlanir.

n

Analysis results can be obtained by performing many
repetitions for an analysis. If there is no systematic error
(bias] in the analysis, half of the analysis results will be above
the average and half below the analysis results.

2. Standard Deviation

Average values are not sufficient to evaluate a series
distribution by themselves. When investigating the
characteristics of the series, it is necessary to look at how
the observation values spread around the average together
with the average value. One of these variables is "standard
deviation”

Standard deviation is defined as the square root of the
sum of squares of differences of observation data from the
arithmetic mean divided by the number of data minus 1.

a=\/ T (Xi — Xort)?

n—1

Standart sapma analiz ile (6lctm ile) bulunan sonuclarn
ortalama deger etrafinda dagilimini gdsteren bir kesinlik
parametresidir. Bir analizde hesaplanan standart sapma
degeri ne kadar kiugUk ise, analiz sonuglannin o kadar
kesinligi o kadar yuksektir.

3. Kizdirma Kaybi

Kizdirma kaybi, malzemenin yuksek sicakliga maruz
kaldiginda (~950 °C) bunyesinde yer alan CO,, su buhari
ve yanabilen diger malzemelerin 1si etkisiyle bunyeden
uzaklagmasidir.

Kizdirma Kaybi=044*CaCO, + 0524*MgCO, + su bil. +
Organik Bil.

It is a precision parameter that shows the distribution
of the results obtained by standard deviation analysis
(measurement) around the average value. The smaller the
stondard deviation value calculated in an analysis, the
higher the precision of the analysis results.

3. Loss on Ignition

The loss on ignition is that when the material is exposed
to high temperature (~950°C), water vapor, CO, and other
combustible materials within the body are removed from the
body by heat.

Loss on Ignition = 044*CaCO, + 0524*MgCO, + Water

Comp. + Organic Comp.
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4. Kire¢ Doygunluk Faktori (LSF;KDF)

Kire¢ doygunluk faktory, kirecin kansim icerisinde yer
alan diger Ug oksit ile (Si0,, ALO, ve Fe,0,) en ideal hangi
oranlarda birlesir onu gostermektedir.

Egder alumina modulu 0,64'ten buyuk ise

ideal aralik 95-1027dir.

100 * CaO

4. Lime Saturation Factor (LSF)

The lime saturation factor shows the ideal rates where lime
can combine with the other three oxides [SIOZ ALO, and
Fe,0,) in the mixture.

If the alumina modulus is bigger than 0.64

The ideal range is between
95-102.

Erken dayanimi yuksek olan LSF
cimentonun LSF S5-98
araligindadir.

Eger alumina modulu 0,64ten kiguk ise

T (2,8 % Si0, + 1,65 * AL,05 + 0,35 * Fe,05)

Cement with high early strength
is in the range of LSF 95-98.

If the alumina modulus is smaller than 0.64

100 * CaO

LSF

Baz kaynaklarda ALM'nUn sayisal degerine bakilmadan
asadidaki formul ile hesabin yapildigindan bahsedilmigtir:

LSF

T (2,8%Si0, + 1,1 * Al,0; + 0,7 * Fe,03)

In some sources, it is mentioned that the calculation is made
regardless of the ALM value with the formula below:

100 * CaO

Bazi kaynaklarda P,0. dederinin Klinker igerisinde fazla
olmasi durumunda asagidaki formulun kullanilmasinin uy-
gun olacagini belirtmektedirler:

P,0. > % 06% ise

~ (2,85 * Si0, + 1,18 * Al, 05 + 0,65 * Fe,05)

In some sources, itis stated that if the PO, value is high in
the clinker, using the following formula is more appropriate:

IfP.0, > 06%

100 * [Ca0 — (1,183  P,05)]

LSF =

(2,8 % Si0, + 1,18 * Al,05 + 0,65 * Fe,05)

LSF'nin yuksek olmasi pisme suresinin uzamasing, serbest
kirec dederinin artmasina sebep olmaktadir. Erken dayanim
yUksek olmaktadrr.

LSF'nin dusuk olmasi pismenin kolay olmasina, Alit fazi
(C.S) yerine Belit fazinin (C,S) daha gok olusmasina sebep
olmaktadir. bu da erken dayaniminin dusuk olmasina ne-
den olmaktadir.

LSF'nin hesaplanmasi sirasinda dikkat edilmesi gereken
bir husus, yakit alarak kullanilan malzemelerin kallerinin
finn igerisinde kalmasi nedeni ile LSF'de degisikliklere
sebep olmaktadir. bu bakimdan hesaplamalara sirasinda
buna ayrica dikkat edilmelidir.

Bazi kaynaklarda LSF hesaplamalar yapilirken MgO'inde
gdz 6nunde bulundurulmasi gerektidi yazilmaktadir. Bu
yapildigr zaman hesaplamalar:

Eger MgO %2'den fazla ise

High LSF causes prolonged burning time and increases the
free lime value. It results higher early strength.

Low LSF causes easier burning and more Belit phase
(C,S) formed rather than Alite phase (C,S). It results lower
early strength.

One thing to be aware of when calculating LSF is that
the ashes of the materials used as alternative fuel cause
changes in LSF due to the ashes remained in the furnace.
In this regard, this should be taken into account during
calculations.

In some sources, it is stated that MgO should be taken
into consideration when making LSF calculations. In this

case:

If MgO is bigger than 2%

Ca0 + 1,5« Mg0

LSF

Eder MgO %2'den az ise

T (2,85 % Si0, + 1,18 * Al, 05 + 0,65 * Fe,05)

If MgO is smaller than 2%

Ca0 + 0,75« MgO

LSF
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5. Silika Modiilii (SM)
Si0,

SM =
(Al,05 + Fe,03)

Ideal olarak 2,2 - 2,6 arasindadir. 1,2 — 4,0 arasinda da ola-
bilmektedir. Beyaz cimentoda 4,0'Un Uzerine gikabilmektedir.

Silika modulunun yuksek olmasi, pisme zorluguna ve pig-
me sUresinin uzamasina, zayif kabuk clugsmasina sebep
olmaktadir. Pisme sUresinin uzamasi ise yakit tuketimin
artmasina neden olmaktadir.

Silika modulinun dustk olmasi, daha fazla sivi fazin olugsma-
sina sebep olmaktadir. Sivi fazin fazla olmasi ise finn iceri-
sinde kemer olusumuna neden clabilmektedir. Ayni zamanda
olusan Klinkerin erken dayanimlari dusUk olmaktadir.

6. Alimina Modiilii (ALM)

Genel olarak 1,5 ila 2,5 araligindadir

Alumina modulu yuksek alursa, Klinker hammaddesinin pis-
mesi zorlasmaktadir. Firn igerisinde kabuk olusumu zayif
olur. Olusan Klinkerin donma suresi kisalmaktadir.

Alimina modulu dustk olursa klinkerde Aluminat fazi (C,A)

olusmaz sadece Alumina ferrit fazi (C,AF) olusur. Hidratas-
yon isisi dusuk, priz sUresi uzun cimentolar olusur.

7. Bogue Formdlleri

5. Silica Modulus [SM)

Ideally, it is between 2.2 and 26. It can also be between
12 and 4.0. It can exceed 4.0 in white cement.

The high silica module causes difficulty in burning and
prolonged burning time and weak crust formation. The
prolonged burning time also causes fuel consumption to
increase.

Low silica module causes more liquid phase to form. The
excessive liquid phase may cause the formation of a belt
inside the rotary kiln. In addition, the early strength of the
clinker becomes lower.

6. Alumina Modulus (ALM)

It is generally between the range of 1.5 and 2,5.

Higher alumina module causes difficulties in burning the
raw meal and weaker crust formation in the rotary Kiln.
This shortens the setting time of the produced clinker.

If the alumina module is low, the Aluminate phase (CA) does
not form in the clinker. Only the Alumina-ferrite phase (C AF)
is formed. This causes cements to be produced with lower
hydration temperature and longer setting time.

7. Bogue Formulas

Eger ALM > 064 ve (toplam alkali/SQ,) > Tise; / If ALM > 064 and (Total alkali/ SO,) > 7,

C,5=4,071*(CaO -S.Ca0) - 7,602*Si0,- 6,718*AL,0, - 1,43*Fe,0,

Eger ALM > 0,64 ve (toplam alkali/SO,) < Tise; / If ALM > 0,64 ve and (Total alkali / SO,) < 7

C,5=4,071*(Ca0-S.Ca0) - 7,602*Si0, - 6,718*Al,0,-1,43*Fe,0,-2,852*SO,

Eger P,O, % 06-10arasinda ise / If PO, is between 06-10% ;

C,$=4,071*(Ca0-S.Ca0)-7,602*Si0,-6,718* AL O -1,43*Fe,0,-9,9*P,0,
C,5=8,602*8i02+5,068*AL,0,+1,078*Fe 0, - 3,070*CaO

veya / or
C,5=2,867Si0, - 0,7544*C.$
C,A=2,65*AL0 -1,692*Fe,0,
C,AF=3,043*Fe 0,
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Eger ALM < 0,64 ve (toplam alkali/ SO,) > Tise; / If ALM < 0,64 and (Total alkali / SO, > 7,

C,5=4,071*(Ca0-S.Ca0)-7,602*Si0,-4,479* AL,0,-2,859* Fe,0,

Eger ALM < 0,64 ve (toplam alkali/SO,) < Tise; / If ALM < 0,64 ve and (Total alkali / SO,) < 7T;

C,$=4,071*(Ca0-S.Ca0) - 7,602*Si0,-4,479*Al,0, - 2,859*Fe 0, - 2,852*SO,

C,$=2,867Si0,- 0,7544*C S

C,A=0,0

C,AF=2,100*AL,0+1,702*Fe,O,

veya / or

C,AF=4,766"Fe,O,

Alit fazi hesabr yapilirken teorik olarak butun CaO'in diger
oksitler ile baglandigi ongorulmektedir. Bu bakimdan klinker

bunyesinde baglanmadan kalan “Serbest Kire¢'in CaO'ten
¢lkariimasi hususuna dikkat edilmelidir.

8. Likit Faz

Klinkerin doner finn igerisinde pisme reaksiyonlari sirasinda
ALQ, Fe,0, MgO ve alkaliler firnda likit fazi olugturarak daha
yuksek sicakliklarda olusan C.S'in (~1550 °C) daha dusuk
sicakliklarda (~1450 °C) olusmasini saglarlar.

While calculating the alite phase, it is predicted that
theoretically all CaO is bound with other oxides. In this
respect, it should be paid attention to remove the “Free
Lime” remaining from the clinker body from Ca0.

8. Liquid Phase

ALO, Fe,0, MgO and alkalis which form the liquid
phase in the rotary kiln result the formation of C,S at
lower temperatures ~1450°C rather than ~1550°C.

% Likit Faz / % Liquid Phase = 1,13*C3A + 1,35*C4AF + MgO + KZO + NaZO

veya / or

% Likit Faz,,., / % Liquid Phase

1450 1450

Her iki formUlde MgQ'in 2'nin altnda olmasi kosulunda
kullanilabilir.

Likit faz icin ideal aralik % 25-30 araligindadir.
Likit faz yuksek olur ise firn igerisinde kemer olusumuna,
Likit fazin dusUk olmasi ise pisme zorluguna sebep olabilir.

9. Kalsinasyon Derecesi (C)

% kalsinasyon / % Colcination = [(f, - d)*100] / f,

=3*AL0, + 2,25*Fe, 0, + MgO + K,O + Na,O + SO,

Both formulas given above can be used if MgO < 2.

The ideal range for the liquid phase is in the range of
25-30%.

High liquid phase may cause belt formation in the rotary
kiln, and low liquid phase may cause difficulties in burning.

9. Degree of Calcination (C)

veya / or
= {1 - [ (KKnumune) )(-(1 00 - KKbeslenen) ] / [ (1 00 - KKnumune) *(KKheslenen) ] }
specimen fed specimen fed

f;. = beslenen numunenin kizdirma kaybi / Loss on ignition of the fed specimen

di = numunenin kizdirma Kaybi / Loss on ignition of the specimen
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10. Siilfiir Alkali Orani (S/A)

S S03
-8
N Oram = K20 05"Naz0,
94 62

S03
S 80
" Orani K20, Nag0 T
94 62 71

S/A orani Te esit olursa
sulfur ve alkali Klinker icerisinde alkali sulfat olarak birlesir.

S/A orani Tden buyuk ise

Finn icerisinde yuksek sulfur sirkulasyonu olusur. SUIFUr finn
icerisinde kalsiyuma baglanarak alit fazi miktarinin dusmesi-
ne neden olur.

S/A orani Tden kuguk olursa

Fazla alkali C A igerisinde birikerek ortorombik C,Anin olus-
masina bu da dizensiz (yanlig) priz davranisina sebep olur.

11. Pigme indeksi

Pisme Indeksi / Burning Index (BI) =

Pisme indeksi dederi ideal olarak 2,6-30 kabul ediimektedir
ama bazi yaynlarda 26-4,5 arasi olarak kabul edildigi
belirtimektedir.

12. Pigsme Faktoru

10. Sulfur Alkali Ratio (S/A)

Tipik degeri ~ 11/ Typical value ~ 11

Tipik degeri ~ 0,8 / Typical value ~ 0,8

Ifthe S / A ratio equals 7:
Sulfur and alkali bound as alkaline sulfate in clinker.

Ifthe S / A ratio > T:

High sulfur circulation occurs in the rotary kiln. Sulfur
bounds to calcium in the rotary kiln and causes a decrease
in the amount of alite phase.

Ifthe S /A ratio < 7:

Excess alkali accumulates in C A and causes formation
of orthorhombic C A, which results irregulor (false) setting
behavior.

11. Burning Index

CsS
(CsA + C,AF)

The burning index value is ideally accepted as 2.6-3.0,
but in some publications it is stated to be between 2.6
and 4.5.

12. Burning Factor

Pisme Faktory / Burning Factor (BF) = LSF +10*SM - 3*(MgO + 0,658* K,O + Na,0)

13. Minimum Pigme Sicakligi

13. Minimum Burning Temperature

Min Pisme Sicakiigi / Min. Burning Temp. = 1300 + 4,5 *C.S - (3,74*C A + 12,64*C AF)

Bu degerin 1450 °C'den kuguk olmasi beklenmektedir.

14. Kaplama indeksi

This value is expected to be less than 1450°C

14. Coating Index

Kaplama Indeksi / Coating Index (Cl) = C3A + C4AF + O,Z*CZS + Z*FeZO3

Kaplama Indeksinin 25-30 arasinda olmasi beklenmektedir,

15. Esdeger Alkali

Klinker dretimi icin kullanilan hammaddeler icerisinde alkaliler
bulunmaktadir. Bunlar genel olarak Na,O ve K,O'tir. Kimyasal
analizler yapildiktan sonra bulunan alkali sonuclarindan top-
lam alkali degerini bulmak ve “Na esdegeri” olarak gostermek
icin asagidaki formul kullanilir:

Coating Index is expected to be between 25-30.

15. Equivalent Alkali

The raw materials used for clinker production include
alkalis. These are generally No,O and K,O. Following
conducting the chemical analyses, the following formula
is used to find the total alkali value and show it as "Na
equivalent” from the found alkali results:

Na_, =Na,0 +0,658°K,0

esd/eq
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16. Serbest Kireg

Klinker icerisinde “silikat” ve aluminat’lar ile baglanmamis
halde bulunan Ca0 "serbest kireg" olarak isimlendirilir. Su
ile reaksiyona girerek daha buyuk kristal yapiya sahip olan
“portlandit (Ca(OH))'e donustr. Bu da beton igerisinde
catlaklara neden olmaktadir.

Klinker igerisinde serbet kireg olusma sebepleri:

- Yuksek Kire¢ Daygunluk Faktaru

- Homajen olmayan farin karisimi

- Homajen olmayan pisme kosullar

- Yavas sogutma hizi (alit fazi bozunmasi veya C,A olusmasi)
Alit fazi 1250 °C'nin altindaki sicakliklarda tersinir bir
reaksiyona sahiptir ve belit ile serbest kirece donusur.

Serbest kirecin analiz yontemlerinin disinda teorik olarak
hesaplama yaklasimlan mevcuttur.

1. Esitlik

16. Free Lime

Ca0, which is not bound with “silicates” and “aluminates”
in clinker, is named as “free lime" It reacts with water
ond turns into "Portlandite (Ca(OH),), which has a larger
crystal structure. This causes cracks in the concrete.

The reasons of free lime presence in the clinker:

- High Lime Saturation Factor,

- Inhomogeneous raw meal mixture,

- Inhomogeneous burning conditions,

- Slow cooling (alite phase degradation or C_A formation)
The alite phase has a reversible reaction at the
temperatures below 1250°C and turns into free lime and
belite.

Apart from the analyse methods of free lime, there are
theoretical calculation approaches.

1. Equation

%S KC0s — 0,31%(KDF-100) + 2,18*(SM-1,8) + 0,73*Q + 0,33*C + 0,34*A

% F.Lime. o,

KDF: Kireg doygunluk Faktoru

SM: Silis Modulu

Q: % 20'lik HCI ylkamasl sonrasl 45 pm Ustd kuvars miktari
(mikroskop tayini)

C: Asitte gozunen 125 pm elek bakiyesi

A: 45 pm UstU kuvars disinda asitten ¢ozUnmeyen maddeler
(mikroskop tayini)

2. Esitlik
% S.Kireg,,0,

LSF: Lime Saturation Factor

SM: Silica Modulus

Q: Amount of quartz over 45um after HCI (%20) washing
[microscope determination)

C: 125pum sieve residue dissolved in acid

A: Acid insoluble substances other than 45um quartz
[microscope determination)

2. Equation

% FLime,,,, = 0-33*(KDF/LSF-0,95)+1,8 (SM-2) + 0,93*$i0,(45 ym tistii/residue) + 0,56*CaCO,(125 pm tistil/residue)

3. Esitlik

% S. Kireg,.,
% FLime.,

a: asitisleminden sonra 45 pm bakiyesi
b: asit isleminden sonra 125 pm bakiyesi

17. Fazla Siilfur (Excess sulphur)

"Fazla sulfur” miktari 100 kg Klinker icerisindeki SO,'Gn
gram olarak ifade edilmesidir ve asadidaki formul ile
hesaplanmaktadir.

Fazla Silfur = 1000°S0, - 850°K.0 - 0650*Na,0

Genel olarak 250 ila 600 gr / 100 kg klinker arasinda olmasi
istenir.

600 gram SO, / 100 kg klinker icerisinde bulunmasi firn
operasyonlarinda bir problem yaratmadan kolay pisme iglemi
gerceklesir. Bu deger duser ise zor pisme islemi gergeklesir.
Bu limitlerin Uzerinde ise sulfur dn-isitma kulelerinde sivama
(coating) problemlerinin artmasina sebep olabilir.
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3. Equation

= 0,33%(KDF/LSF)+1,8%(SM) + 34,98 + 0,5a - 0,13b

a: 45um residue after acid treatment
b: 125pm residue after acid treatment

17. Excess Sulfur

The amount of ‘"excess sulfur” is the expression of SO,
amount in 100 Kg clinker in grams and it is calculated by
the formula below:

Excess Sulfur = 1000*5S0, - 850*K,0 -~ 0.650*Na,,0

Generally, it is expected to be between 250 and 600 gr /
100 kg clinker.

Being around 600 grams of SO, / 100 kg clinker does
not cause a problem in the burning operations and an
easy burning process performed. If this value decreases,
difficulties in burning take place. Above these limits, sulfur
may cause increased coating problems in preheating towers.



18. Farin Klinker Faktéru
Farin Klinker Faktaru = (100 - kul absorpsiyonu) / (100 - KK]
KUl absorpsiyonu= % yakit kil miktar* spesifik yakit tuketimi

Spesifik yakit tuketimi = kg komur / kg Klinker

= spesifik IsI tUketimi / k6mur
net kalorifik degeri (NKD)

Not: Klinkerdeki kizdirma kaybr ihmal edilebilir.

19. Firin besleme klinker faktori

(finn besleme (kg)
(Klinker gikist (kg)

Firn besleme klinker fak.=

Not: klinker beslemedeki hata ihmal edilebilir.
veya
farin klinker faktoru * 100

en Ust siklon verimliligi

Finn besleme Klinker fak.=

20. Klinker Cimento Faktori

klinker + jips + ucucu kul veya
curuf + katkilar (kg)

Klinker gimento Faktoru = ;
harcanan Klinker (kg)
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18. Raw Meal to Clinker Ratio
Raw Meal to Clinker Factor = (100 - ash absorption) / (100 - Lol)
Ash absorption= % fuel ash content* specific fuel consumption
Specific fuel consumption = kg kémdr / kg klinker

= Specific heat consumption /

Coal net calorific value (NCV)

Note: Loss on ignition of the clinker is negligible.

19. Kiln Feed to Clinker Factor

Kiln feed (kg)

Kiln Feed to Clinker Factor = -
Clinker output (kg)

Note: Considering error in kiln feeding system as negligible.
or

Raw meal to clinker factor * 100

Kiln Feed to Clinker Factor = -
top stage cyclone efficiency

19. Kiln Feed to Clinker Factor

Clinker + Gypsum + Fly ash or
Slag + Additives (kg)

Consumed Clinker (kg)

Clinker to Cement Factor =
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Cimento sektorunde 29 yillik tecribemize, Ustun kaliteli rtnlerimize
ALMAN MUHENDISLIGINi EKLEDIK !

e Yerli ve Yabanci uzmanlarimiz sisteminizi sizinle birlikte
inceleyerek en uygun ¢6ziimi sunar.

® Degirmen astar ve diyaframlarinizi en uzun omurlu
malzemelerle ve en Ustun dizaynda projelendirerek
verimli GUretmenize yardimci olur.
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