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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.




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 extra 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 application.

ive Fuel Cost

Alternati

Moving Cement Production Forward Substitution Rate
Without Leaving The Environment Behind

Get more out of your plant. I(_I@ | WE"I/\DI%\%LDT



REMSAN

REFRAKTER MALZEME SAN.TIC.AS.

AYNI PAKETTE

DOKME  =f= PUSKURTME GUCLERI

REMFORCE REMLOWGUN BIRLESTIRDIK

ISTENDIGINDE DOKME
ISTENDIGINDE PUSKURTME
UYGULANABILEN COK AMACLI BETON

REMFORCE betonlarimiz COK DUSUK CIMENTO (ULTRA LOW CEMENT CASTABLE) katkisi ile birlikte
iceriginde bulunan mikrosilika bagl sistem sayesinde KENDINDEN AKISKAN BETONLARA
yakin; iyi akicilik, daha iyi islenebilirlik, kimyasal erozyona dayanim, asinma, ¢ok yiiksek
mukavemet ve hizli priz alma 6zellikleri gosterir. Geleneksel ULC betonlarin en gelismis
dékme sinifidir. DOKME olarak kullandiginizda REMFORCE UNIMIX de ayni ézelikleri tasir.
REMLOWGUN betonlarimiz ise kimyasal baglayicilan sayesinde COK DUSUK CIMENTOLU
PUSKURTME (ULTRA LOW CEMENT GUNNING) betonlarindan farksiz bir yapiya sahiptir ve kil
katkisi hi¢ yoktur. REMFORCE UNIMIX betonlarimiz PUSKURTME olarak kullanildiginda ayni
zelikleri tasir. Cok diisiik ZAYIYAT (REBOUND LOSS), kimyasal erozyona dayanim, asinma, cok
yiiksek mukavemet ve hizli priz alma 6zellikleri gésterir. Oniinde kalip olmadigindan
betonlar priz almadan tiraslama, sisleme islemi yapilarak kolay su atma imkani kazandirir.
Kolay islatma sayesinde, priz alma esnasinda daha az ekzotermik reaksiyon gosterir.

REMFORCE UNIMIX AYNI PAKETTE HEM REMFORCE HEM REMLOWGUN BETONUDUR.

REMSAN, bir OZKOSEOGLU Grubu tyesidir

REMSAN

FEFRARTEN WelaTTUE S TC 4

REMFORCE
UNIMIX

REMFORCE UNIMIX

U.L.C. SELF FLOW CASTABLE & U.L.C. GUNNING MIX BETON

REMFORCE UNIMIX iLE KAZANGLARIMIZ

« Tek tip betonda hem dokiim hem puskiirtme
olanagi

- Karar verme kolayligi

« Zamandan tasarruf saglanmasi

« Stok maliyetlerinin dustrilmesi

- Uriin cesitlerinin azaltiimasi
« Dokum ve puskirtmede ayni performans

adres:  Sancaktepe Mahallesi Glrpinar Caddesi No:11

34580 Cantakdy Silivri istanbul TURKIYE
telefon: 0(212) 289 06 95 (pbx) e-posta: remsan@remsan.com
web: www.remsan.com
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Yeni FLSmidth?. 44 "
Low-NOx Kalsmatorle

Surdiirilebilir  * -
e yarinlara ’*

Amonyak enjeksiyonunu unutun! FLSmidth’in yeni Low-NOx flsmidth.com
kalsinatori ile NOx emisyonunu bulyilk oranda
kesebilirsiniz. Yerel emisyon limitleri icinde kalmaniz igin

destek olabiliriz. Daha fazla bilgi i¢in sitemizi ziyaret WE DISCOVER POTENTIAL
edebilirsiniz.



BIRLIKTE
DAHA
YUKSEGE

Simsek iskele |7
Allround iskele [
Sistemden Bagimsiz Aksesuarlar
Cati & Koruyucu Sistemler
TG-60 Tasiyici iskeleler

Sahne Sistemleri

Hareketli iskeleler

Merdivenler E
Yazilim

LAYHER iSKELE SiSTEMLERI .
Kocaeli Merkez Ofis / Dagitim Merkezi Izmir Ofis / Dagitim Merkezi Ankara Ofis / Dagitim Merkezi

istanbul Mermerciler Kiiciik Sanayi Sitesi Kbseler Mah. 10006 Cad. Mustafa Kemal Atatiirk Bulvan  Saray Mah. Saray Cad. No:6/2
5. Cad. No:18 Dilovasi 41455 Kocaeli — Ttirkiye No:51/6 AOSB Gigli / lzmir - Tiirkiye Kahramankazan / Ankara - Tiirkiye

Tel: +90 (262) 655 06 06 Tel: +90 (232) 325 00 66 (pbx) E)Q
Sosyal medyada bizi takip edin! Layhe F@

info@layher.com.tr
www.layher.com.tr (F) @ @) () (@) @LayherTurkey Daha Fazla Olanak. Iskele Sistemi.
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Yapi! Kimyasallarinda

Global C6ziim Ortaginiz...

Cimento Kimyasallar, Beton Katkilan, Fosroc idea Yapi Kimyasallan San. ve Tic. AS.

o £ Aydnevier Mah Sanayl Cad, No: 13 0: 7-8, 34854,
YEDI?T.IFI_C“B!, Gl'ﬂ.ﬂ Ankraj Uriinleri, Maltepe / istanbul - TURKIYE
Endustriyel Zemin Kaplamalan, Su Yalitimi, T: +00 216 463 6063 « F: +90 216 463 67 76
Mastikler, Koruyucu Kaplamalar, Tamir Harglan

www.losroc.com » enquinyiurkey@iosroc.com




OZEK MAKINA soner Hik

SICAK FIRIN OLCUMU =G 6t s - WANTO DEroRMASYoR

YERINDE RING & GALE TORNA & TASLAMA .35

30 ULKEDE 120 TESISE GURURLA SERVIS VERDIK www.ozekmakina.com



Giclerimizi Calderys ile birlestirerek, yiiksek kalite
refrakter tugla ve monolitik Grunlerimiz ile ¢cimento
sanayinin en kuvvetli cozum ortagl olmaya
devam ediyoruz.

T: +90 212 7453505 F: +90 212 7453515
www.haznedardurer.com

Biiylikgavusiu Mah. Cerkezkéiy Cad. Mo:585 Silivri, ISTANBUL / TURKIYE H AZ N E D AR D U R E R




BWF Envirotec L
Temiz havay! 15—
onemsiyoruz.

e YIL
Just the beginning. 2006-2021

BWF Envirotec olarak, musterilerimizin tozsuzlasma sureclerini mikemmellestirmek icin
arastirma ve gelistirme konusundaki tecriibemizi kullaniyoruz. Bu alandaki ana gérevimiz
yasal olarak zorunlu olan minimum toz emisyon limitlerine ulasmak ve emisyonlari
azaltmakitir.

Cevre inovasyon Arastirma & Gelistirme

BWF Envirotec arastirma ekibimiz hem Ekibimiz, yeni elyaf karisimlar, Ana gdrevimiz yasal olarak zorunlu

temel arastirma hem de Urin yenilikci ylzey kaplamalar ve yeni olan minimum toz emisyon

gelistirme Gzerinde calisir. surecler gelistirir ve analiz eder; limitlerine ulasmak ve emisyonlari
ardindan pratik kullanim icin prototip azaltmaktir.

olarak onlari test eder.

www.bwf-envirotec.com.ir

29 Ekim Mah. 325 Sok. No: 5 35875 Yazibasi Torball, izmir, Tarkiye .‘
+90 232 853 7340 - info@bwi-envirotec.com.tr B WI .. Envirotec



Dikey Devrim

Dik Degirmenler i¢in Gelistirilen Mapei Cimento Kimyasallan

C4

CEMENT ADDITIVES DIVISION

Mapei tarafindan é6zellikle dik degirmenler icin gelistirilen yeni nesil Cimento Kimyasallari,
ogutme yataginin stabilizasyonu ve vibrasyon seviyelerinin azaltilmasi sayesinde degirmen tonajinda
dnemli artis saglar.

Bu yeni nesil ¢cimento kimyasallari, cimentonun kimyasal-fiziksel 6zelliklerini gelistirmek
ve/veya 6giitme islemi sirasinda su ilavesini azaltmak icin kullanilabilir.

MA.G.A./VM Tim Gimento Tipleri
MA.PE./AM Katkili Gimento
MA.PE./CrVM | Tiim Cimento Tipleri

* normal dozajda
e Miimkiin olan o o Tavsiye edilen e o o Siddetle tavsiye edilen

YERL! Mapei ¢imento katkilari Ankara
URETIM Polatli tesislerimizde Uretilmektediir.

Genel Miidiirliik: Bestepe Mah. Nergiz Sokak Viia Flat is Merkezi No:7/2 Daire:48

Sogittizii Yenimahalle-Ankara / Tiirkiye Tel. +90 312 227 84 84 Faks +90 312 227 84 80

Fabrika: Polatli 0.S.B. 209. Cadde No:7 PK:11 06900 Polatli-Ankara / Ttirkiye /A

Tel. +90 312 626 51 52 Faks +90 312 626 50 85 @ f’.{f\\.
y

www.cadd.mapei.com YAPISTIRICILAR - MASTIKLER - INSAAT KiMYASALLARI




Bu iilkenin temelinde biz varz
geleceginde de biz olacagiz

We are at the foundation of this country and
we will be in its future

D)

TURKCIMENTO



GUVENLI
(OZUM

Refrakter sokiimu, anzast temizligi islerinde gtivenlik her zaman on planda
olmalidir. Brokk Descaler siklon, kalsinator veya on isitici kulede herhangi bir il w
alana tek bir isci girmeden isinizi yapmanizi saglar. Guivenlik ve erisebilirligin he ol S ﬂ
muikemmel kombinasyonu ile uzaktan kumandali Brokk Descaler, durus \

surelerini azaltir, verimli ¢coziimler sunar. BROKK DESCALER

Tiirkiye Yetkili Temsilcisi: Daha fazla hilgi igin:
www.somerinternational.com www.brokk.com/descaler

BROKK
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Dederli okurlar,

Yaklasik 2 yildir dunyay! kasip kavuran Covid-19 pandemisi, asilarin
etkin kullaniminin artmasi ile bir dusus egilimine girse ve ekonomik
gostergeler olumlu sinyaller veriyor olsa da, ortaya gikan yeni varyantlar
belirsizligin bir muddet daha devam edebilecegini gosteriyor. Bu
suregte konut fiyatlaninda meydana gelen artis, gozleri gimento ile
beton 6zelinde tum yapi malzemelerine gevirmis durumda. Ote yandan,
ozellikle doviz kurundaki artis nedeniyle Uretim girdilerinde olusan etkiler
yapl malzemeleri Ureticilerini oldukca zorlamakta. Cevre ve Sehircilik
Bakanlidi tarafindan yayimlanan birim fiyatlar goz 6nune alindiginda
2015 yilindan bu yana kimi yapr malzemelerinde meydana gelen fiyat
artislart %250'leri bulurken, cimento ve beton fiyatlarindaki artis %60
civarinda kalmig gorunuyor. Cimento ve betonun konut maliyetine
etkisinin de kisith oldugu dusunuldugunde, konut fiyatlarinda meydana
gelen artistan sadece gimento ve beton Ureticilerini sorumlu tutmak
gok da anlamli gorunmuyor. Dolayisiyla, konutlarin fiyatini etkileyen
parametreler arasinda yapl malzemeleri ve ingaat yapim maliyetleri
yanisira arazi temini, finansman, pazarlama ve satis maliyetleri gibi bircok
parametrenin oldugu unutulmamall.

TURKCIMENTO olarak Ulkemizin deprem gergekligini gindemde
tutmaya devam ediyoruz. Gectigimiz donemde mevcut binalarin
gUglendiriimesinde, yenilenmesinde, kontrol ve denetiminde rol sahibi
olan tum sivil toplum kuruluslar, sektor oyuncular ve meslek odalari
ile otoritelerin bu alandaki ¢alismalarini desteklemek Uzere bir araya
getirilen “Sivil Insiyatif” galismasi sonucunda hazirlanan Turkiye Deprem
Hazirlik Yol Haritas raporunun ardindan TURKCIMENTO olarak 2-3
Haziran tarihlerinde gerceklestirilen 9. Turkiye Deprem Muhendisligi
Konferansini da destekledik.

Yonetim Kkurulu Uyelerimizle yapmaya basladigimiz soylesilerin bu
saymizdaki konugu, TURKCIMENTO Yénetim Kurulu Uyesi Sayin Prof.
Dr. Yasemin Agik. Soylesinin ana temasi ise 2027 yilinda sektorin ve
Seza Cimentonun 6ne gikan onceliklerinden biri olan surdurtlebilirlik
calismalari. Bu sauimizda yine, TURKCIMENTO birimlerinin etkinliklerine
lliskin haberleri ilettigimiz bolimlerimize de yer veriyoruz. Egitim
birimimizin gectigimiz iki ay duzenledigi egitimlerin yanisira Eylul-Ekim
aylarinda duzenleyecegi etkinliklerin bir listesini de ilerleyen sayfalarda
bulabilirsiniz.  Sektorun  ekonomik dederlendirmesini yaptigimiz
bolimde ise uzmanlarimizin Avrupa, ABD ve Ulkemizdeki durumu
ozetledigi sektore iliskin Uc farkll yazi bulacaksiniz. Cevreden haberler
bolumunde ise yenilenebilir enerji kaynak garanti sistemi ve Turkiyede
iKlim degisikligine uyum eyleminin guglendirimesi projesine yonelik iki
bilgilendirme yazisini bulacaksiniz.

Son olarak Arastirma-Gelistirme BolimUmuzde, beton yollarin
degerlendirme yontemlerini irdeleyen bir makale ile gimento degirmeni
uygulamalarinda yakin kizildtesi analizi kullanimina iliskin bir sektorel vaka
calismasina yer veriyoruz. Her iki yazinin da ilginizi cekecedini umuyorum.

Dinlenme firsati bulacaginiz bir yaz tatili gecirmenizi diliyorum. Bir sonraki
sayimizda gorusmek Uzere saglikla kalin..

Dear readers,

Although the Covid-19 pandemic, which has ravaged the world for about
2 years, has entered a downward trend with the increase in the effective
use of vaccines and economic indicators are giving positive signals, the
new varionts that have emerged show that uncertainty may continue for
while. During this timeframe, there has been a rapid increase in the housing
prices, and the construction materials manufacturers, especially cement
and concrete producers were brought to the forefront. On the other hand,
the increase in the exchange rate and its effects on production inputs, put
a lot of pressure on the construction materials manufacturers. Considering
the unit prices published by the Ministry of Environment and Urbanization,
the price increases in some building materials since 2015 have reached
250%, while the increase in cement and concrete prices seems to have
remained relatively low of about 60%. Knowing that the effect of cement
and concrete on housing costs is quite limited, it does not seem meaningful
to hold only cement and concrete producers responsible for the increase
in housing prices. Therefore, it should not be forgotten that there are many
parameters that would affect the housing prices such as land acquisition,
financing, marketing ond sales costs, together with the construction costs
and the cost of building materials.

As TURKCIMENTO, we continue to keep the earthquake reality of our country
on the agendo. After the latest earthquakes of last year, TURKCIMENTO
called on all non-governmental organizations, industry actors and trade
associations that have a role in the strengthening, renovation, control and
supervision of existing buildings to come together as a ‘Civil Initiative’
As a result of that effort Turkey's earthquake preparedness report was
announced. Later, the Sth Earthquake Engineering Conference of Turkey
was organized by the Istanbul Branch of the Chamber of Civil Engineers and
the Turkish Earthquoke Foundation-Earthquake Engineering Committee,
and was supported by TURKCIMENTO.

The guest in this issue of the interviews we started with our board members
is TURKCIMENTO Board Member Prof. Dr. Yasemin Acik. The main theme of
the talk is sustainability studies of Seza Cement in 2027, which is one of the
prominent priorities of the sector. In this issue, we also include the sections
where we provide news about the activities of TCMA units. In addition to
the trainings organized by our education unit in the last two months, you
can find a list of the events that will be organized in September-October
on the following pages. In the section where we make the economic
evaluation of the sector, you will find three different articles about the sector
in which our experts summarize the situation in Europe, USA and Turkey.
In the environmental news section, you will find two informative articles
on the renewable energy resource guarantee system and the project of
strengthening climate change adaptation action in Turkey.

Finally, in our Research and Development Section, we include a research
article presenting the evaluation and assessment methods of concrete
pavements and a sectoral case study on the use of near infrared analysis in
cement mill applications. | hope both articles will be of interest to you.

I wish you a summer vacation where you will have the opportunity to relox.
Stay healthy and safe till we meet in our next issue..
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TURKCIMENTQ Yonetim Kurulu Bagkani Fatih Yicelik, TOBB
Turkiye Cimento ve Cimento Urnleri Meclis Bagkanli
gorevine oybirligiyle getirildi. Yeni Meclis Bagkani Fatih
Yucelik, “Cimento sektoru olarak once insan yaklasimiyla is
guvenligi dnceligimizi koruyarak, gimento sektdrunun yurt
ici ve yurt disinda buyumesini devam ettirmeyi hedefliyoruz.
Hem yurt ici hem yurt disinda Kuresel tedarik zincirinin

bozulmasi nedeniyle ortaya gikan maliyet artisi ve lojistik
sorunlarla da mucadeleye devam edecegiz. Sektorumuiz
2021 yilinda buyumesine devam etmektedir” dedi.

TOBB Turkiye Cimento ve Cimento UrOnleri Meclis
toplantisinda konusan Fatih Yucelik, Turkiye'nin Vietnam'in
ardindan ihracategisi  oldugunu

dinganin en budyuk

Cement and Concrete World / No: 151 / May - June 2021

Fatih YUcelik Chairman of the Board of Directors of
TURKCIMENTO, has been appointed unanimously os the
Chairman of TOBB Turkey Cement and Cement Products
Council. Fatih Yucelik, new Chairman of the Assembly, said,
"As the cement sector, we aim to continue the growth of
the cement sector domestically and abroad by maintaining
our priority of occupational safety through the human-first
approach. We will continue to combat the cost increase and
logistics problems that arise due to the disruption of the global
supply chain both domestically ond abroad. Our sector keeps
growing in 20271"

In his speech at the TOBB Turkey Cement and Cement
Products Council meeting, Fatih Yucelik reminded that Turkey is



hatirlatarak, 100'Un Uzerinde Ulkeye ihracat gergeklestiren
gimenta sektorUnun en buyuk pazarinin ABD oldugunu
belirtti. Yucelik, cimento sektorunun yaklasik 17 bin Kisiyi
istihdam eden, 1,7 milyar dolar ciro ve 1,1 milyar dolar ihracat
geliri ile Ulke ekonomisine 6nemli katki saglayan stratejik bir
sektor oldugunu vurgulad.

Cevre konusunun cimento sektordnun en dnemli gundem
maddelerinin basinda geldigini vurgulayan Fatih Yucelik,
sunlan soyledi:

"Enerji verimliligi yatinmlan, biyokutle kullanimi, atik
isidan elektrik Uretimi, katkill gcimento Uretimi konularinda
sektorimuzde buyuk yatinmiar yapiliyor. Surdurdlebilirlik
alaninda alinan 6nemii aksiyonlar var. Uzun yillardir yaptigimiz
enerji verimliligi yatinmlari ile karbon emisyonlarini azaltan
bir sektoruz. Turk gimento sektorU alt yapr hazirhidine kendi
0z sermayesiyle yapan cimento sektorinin mevzuatlar
anlaminda desteklenmesi ve uygun sekilde hazirlanmis
belediye atiklarinin ekonomiye kazandirimasi énemlidir. Bu
yaklasim sifir atik stratejisinin de 6nemli adimlarindan biri
olmalidir”

Yesil Mutabakat ve sinirda karbon vergisi konulari kamu
ozel sektor olarak birlikte Uzerine gidiimesi gereken ve
6nUmuzdekidonemde sektdrunihracat gucunu azaltabilecek
onemli tehditlerden biri olduguna dikkat ceken Fatih Yucelik,
"Sektdrumuz kendine duseni yaparak yatinmlariyla cevreci
Uretimi desteklemekte ve dusuk karbon salimi ile bircok
Ulkeye ornek olmaktadir. Cevre yatinmi igin de ek tesviklerin
gundeme alinmasl surecin desteklenmesi agisindan onemli
gortlmektedir. TURKCIMENTO olarak onemli olarak konuyla
ilgili Karbon Yol Haritasi ¢alismasini onimuzdeki gunlerde
kamuoyu ile paylasacagiz” dedi.

YAPI URUNLERI URETICILERI FEDERASYONU
BASKANI FATIH YUCELIK

TOBB Turkiye Cimento ve Cimento Urinleri Meclis Bagkan
olarak segilmesinin ardindan Fatih Yucelik, yapilan oylamayla
agrega, kimyasal katki, kireg, ¢cimento, hazir beton ve
prefabrik sektorundeki Ureticileri bir Ust ¢ati alarak bir araya
getiren YUF'Un yeni Bagkani olarak segildi.

Fatih Yucelik, tum Dunyay! etkisi altina alan pandeminin
sektorel etkileriile ilgili su degerlendirmeyi yaptr:

“Toplamda 6 Uye Birligimize kayrth 249 firmamiz ile
gectigimiz yil 5,9 milyar dolarlik bir ciroya ve 75450 Kisilik
dogrudan istihdema imza attik. OnUmizdeki donemde
dovize endeksli maliyetlerimizin artisina ve kuresel ¢aptaki
tedarik zincirindeki bozulmalara ragmen, sektGrumuizun
surdurdlebilir buyumesine ve Ulke ekanomisine katki
saglamak icin ¢aba harcamaya devam edecegiz”

the largest exporter after Vietnom in the world and stated that
the biggest market of the cement sector that exports to over
100 countries is the US. YUcelik pointed out that the cement
sector is a strategic sector that employs approximately 17
thousand people and that provides a significant contribution
to the economy of the country, with a turnover of US S17
billion and an exports revenue US $11 billion.

Underlining that the issue of environment is the mostimportant
agenda item in the cement sector, Fatih Yucelik said:

‘Great investments in the fields of energy efficiency, biomass
use, electricity generation from waste heat, and cement with
admixtures are being made in our sector. Significant actions
being taken in the field of sustainability are present. We are
a sector that reduces its carbon emissions with the energy
efficiency investments we have made for many years. It is
important to support the Turkish cement sector that carries
out its infrastructure preparation with its own capital, within
the meaning of legislation, and to bring back properly prepared
municipal wastes into the economy. This approach must also
be one of the important steps of the zero waste strategy.”

Highlighting the fact that the issues of Green Deal and carbon
border tax are among the important threats that need to be
confronted together as the public-private sector and that
may reduce the export power of the sector in the forthcoming
period. Fatih Yucelik said, “Our sector supports environment-
friendly production with its investments by doing its part and
sets an example for many countries through its low carbon
emissions. Inclusion of additional incentives for environmental
investment into the agenda is considered important in view of
supporting the process. As TURKCIMENTO, we will share the
Carbon Roadmap study with respect to that important issue,
with the public, in the upcoming days.”

FATIH YUCELIK, CHAIRMAN OF BUILDING
PRODUCTS MANUFACTURERS' FEDERATION

Following his election as the Chairman of TOBB Assembly for
Cement and Cement Products of Turkey, Fatih Yicelik was
elected as the new Chairman of YUF that brings together
the producers in the aggregate, chemical admixtures, lime,
cement, ready mixed concrete, and prefabricate sectors, as
an umbrella organization.

Fatih Yucelik made the following assessment concerning the
sectoral impacts of the pandemic that affected the entire
world:

"We undersigned a turnover of US S 5.9 billion and direct
employment of 75450 people last year, with @ total of 249
companies of us, registered in our six member associations.
Despite the increase in our costs indexed to foreign currency
and the disruptions in the global supply chain, we will continue
to endeavor to contribute to the sustainable growth of our
sector and the country's economy in the forthcoming period.”
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Dinyanin En Ucuz Cimentosu
Tarkiye'de

Turkey has the Cheapest Cement in the World

TURKCIMENTO Yonetim Kurulu Bagkani Fatih  Yucelik,
gimento sektdrunun ana maliyet girdilerinde onemili artiglar
yasanmasina ragmen dunyanin en ucuz cimentosunu
saglayarak Ulke ekonomisine destedini  sUrdurdugunu
soyledi.

Yucelik, ozellikle son bir ylda gimento sektorinun ana
maliyet girdilerinde onemli artislar yasandigini belirterek,
‘Cimento Ureticileri olarak, ddviz kurundakiartiglar sonucunda
Uretim maliyetlerimizi karsllayamaz hale geldik. Ornegin,
sektor icin en 6nemli maliyet kalemi olan petrokoktaki fiyat
artigl son bir yillik dénemde 50 - 60 dolar bandindan,
140 -150 dolar bandina yukseldi” dedi.

Gimentonun Ulke ekonomisi igin stratejik bir Urun oldugunu
hatirlatan Fatih Ydcelik s0yle devam etti:

‘Cimento, Ulke ekonamisi igin stratejik bir Grundur. Turkiye,
dunyadaki en ucuz cimento fiyatina sahip Ulke konumunda
bulunuyor. Dider yandan, cimento fiyatlaninin konut
fiyatlarinda yuksek artisa neden oldugu savi, gergedi
yansitmiyor. ODTU tarafindan hazirlanan rapora gére 1. sinif
yapinin arsa hari¢c malzeme maliyeti igerisindeki ¢cimentonun
pay %17 ile %32 arasinda dedisiyor. Konut maliyetleri
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Fatih Yicelik Chairmon of the Board of TURKCIMENTO, said
that despite the significant increases in the main cost inputs
of the cement sector, it continues to support the country's
economy by procuring the cheapest cement in the world.

Expressing that significant increases have been experienced
in the main cost inputs of the cement sector, particularly in
the laost year, Yucelik said, "As cement producers, we have
been unable to meet our production costs as a result of the
increases in foreign currency rates. For example, the prices in
petrocoke that is the most important cost item for the sector
increased from the level of US S50-60 to US $740-150 in the
last one-year period.

Reminding that cement is a strategic product for the economy
of the country, Fatih Yicelik continued as follows:

‘Cement is a strategic product for the economy of the country.
Turkey is the country having the cheapest cement price in the
world. On the other hand the argument that the cement prices
pose a high rise in housing prices is not true. According to a
report drawn up by METU, the share of cement in the cost of
material of a first class building, excluding the land plot, varies
between 17% and 3.2%. In spite of its very low share in housing



icerisindeki gok dusuk payina ragmen cimento sektdrundn
konut fiyat artislaninin sebebi gibi yansitiimasini buyuk
haksizlik olarak gorayoruz.

Turkiye'nin gimento tuketimi 2018 yilinda %11, 2019 yilinda
ise %29 azalarak tarihinde ilk kez iki yil Ust Uste kuguldu.
2020 yllsonunda 40 milyon tona yskin kapasite fazlasi
ortaya cikt. Bu donemde i¢ tUketimde yasanan daralma
sirketlerimizi ihracata yoneltt”

GEREKLI TEMASLAR SAGLANDI

Turk cimento sektorunun, her zaman oldugu gibi serbest
piyasa kosullarina paralel olarak faaliyetlerini surdurmeye ve
Ulke ekonomisine destek olmaya devam edecedini sdyleyen
Bagkan Yucelik, ‘“ithal girdilerde yaganan artis, tim sanayi
sektorlerinde oldugu gibi ¢cimento sektoru maliyetlerini de
etkiledi. Bizler sektor olarak bu konunun ¢ozimu igin kamuyla
gerekli temaslan kurduk. Halihazirda pandemi sonrasi
beklenen kuresel toparlanma sUrecinde gerek i¢ piyasa
dinamikleri gerek inracat imkanlarinin artinimas hususunda,
ulkemiz agisindan azami faydanin saglanabilmesini butin
paydaslarimiz ile degerlendirdik. Bu sebeple daha fazla
agiklama yapmanin dogru olmadigr kanaatindeyiz” dedi.

TURKCIMENTO, sektdrin son 5 ylda yaklagik 1 milyon
ton OmrunU tamamlamis lastigi alternatif yakit olarak
degerlendirmesiyle 865 bin ton sera gazinin atmosfere
salimini engelledigini agiklad.

Cimento sektor gati Birligi TURKCIMENTO, surdUrUlebilir
gevre igin yapllan cgalismalar cergevesinde cimento
Uretiminde 6mrunU tamamlamis lastiklerin alternatif yakit
olarak kullanildigini vurguladi. Cimento sektort 2016 yilinda
90 bin ton 6mrunu tamamlamig lastigi alternatif yakit olarak
kullanirken, bu miktar 2020 yilinda 283 bin bin tona yukseldi.
Boylece sektor, 5 yilda toplam S0 bin ton lastigi yakit olarak
degerlendirdi.

costs, we consider it a substantially unfair approach that the
cement sector is reflected as the cause of the increases in
housing price.

Turkey's cement consumption declined by 11% in 2018 and
by 29% in 2019, contracting for two consecutive years for
the first time in its history. At the end of 2020, almost 40
million tons of excess capacity emerged. The contraction
in domestic consumption during that period steered our
companies toward exports.”

NECESSARY CONTACTS HAVE BEEN MADE

Expressing that the Turkish cement sector will continue to
carry out its activities in parallel with the free market conditions
and provide support to the country's economy as always,
Chairman Yucelik said. “The increase experienced in imported
inputs affected the costs of the cement sector as in all
industrial sectors. As the sector, we have made the necessary
contacts with the public for the solution of this issue. With all
our stakeholders, we evaluated the ability to provide maximum
benefit to our country in regards to both domestic market
dynamics and to increasing export opportunities in the
currently expected global recovery period after the pandemic.
For this reason, our opinion is that it is not suitable to make
statements any further.”

TURKCIMENTO has announced that the sector has prevented
the release of 865 thousand-ton greenhouse gases into the
atmosphere in the last five years, by utilizing approximately
one million-ton expired tires as alternative fuels.

TURKCIMENTO, the umbrello Association of the cement
sector, has pointed out that retired tires are used as an
alternative fuel in cement production within the framework
of the work carried out for a sustainable environment. The
cement sector used 90 thousand tons of expired tires as an
alternative fuel in 2016, which increased to 283 thousand
tons in 2020. This way, the sector recovered 907 thousand
tons of tires as fuel in five years.
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5 Haziran Dunya Cevre Gununde TURKCIMENTO CEO'su
Volkan Bozay'in, konuyla ilgili yaptigi aciklamada, “Cimento
sektort olarak 6mrinU tamamlamig lastikleri (OTL) fosil uakit
yerine alternatif yakit olarak kullaniyor, boylece sera gazi
azalumi gerceklestiriyoruz. Son 5 yilda 6mrund tamamlamig
lastik kullanimi ile 865 bin ton karbondioksitin atmosfere
salimini engelledik” ded.

Bozay, yerli kaynaklardan yeterli miktarda omrinu
tamamlamis lastiklerin  saglanamadidr igin  kullanilan
lastiklerin %67'sinin kirpiimis olarak yurt disindan ithal
edildigini, bu konuda yurt igindeki alternatif kaynaklarin
kullanimin arttnimasinin Gnemini belirtti.

Cimenta Uretiminde sektordn tum galismalarini Cevre ve
Sehircilik Bakanhigindan alinan izin ve lisanslar kapsaminda
yurttigunu belirterek Volkan Bozay, su degerlendirmeyi
yapt:

“Belirli kriterlere uygun olan endustrigel ve evsel atiklar,
alternatif hammadde veya alternatif yakit olarak degere
donustlren ¢imento  sanayisi  olarak  Ulkemizin  atik
yonetiminde profesyonel ¢ozum ortagiyiz. Enerji degeri olan
belirli atiklar basta 6mrunU tamamlamis lastikler almak Uzere
¢imento fabrikalarina enerji saglayan komur ve petrol koku
gibi yakitlara alternatif olarak kullanilabiliyor. Farkl atiklarin
kullaniimasi ile saglanacak cevresel ve ekonomik faydalarin
potansiyeline iliskin ¢calismamizin sonuglarni da 6numuzdeki
gunlerde paylasacagiz”

On June 5 World Environment Day, Volkan Bozay,
TURKCIMENTO CEQ, said in his statement on the issue: "As
the cement sector, we use expired tires (ET) as on alternative
fuel instead of fossil fuel thereby reducing greenhouse
gasses. With the use of expired tires in the last five years,
we have prevented the release of 865 thousand-ton carbon
dioxide into the atmosphere”

Bozay stated that 67% of the tires used were imported
from abroad in a trimmed form, as a sufficient amount of
expired tires could not be obtained from domestic sources,
and expressed the importance of increasing the utilization of
alternative domestic sources in this regard.

Specifying that the sector carries out all its endeavors in
cement production within the scope of permits and licenses
obtained from the Ministry of Environment and Urbanization,
Volkan Bozay made the following assessment:

"As the cement industry that converts industrial and domestic
waste meeting certain criteria into value as alternative raw
materials or alternative fuels, we are a professional solution
partner in the waste management of our country. Certain
waste having energy value can be used as an alternative
to fuels like coal and petroleumn coke that provide energy to
cement plants, particularly expired tires. In the forthcoming
days, we will share the results of our studies on the potential
of environmental and economic benefits to be provided
through the use of different waste”

©)
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Cement and Concrete World / No: 151 / May - June 2021



[MIB Sanayide Maden Panelleri
Cimento Sektori ile Basladi
IMIB Mining in Industry Panels Start with the Cement Sector

IDUNYR

SANAYIDE MADEN PANELLERI - CIMENTO

TURKCIMENTO Yonetim Kurulu Uyesi ve Seza Cimento
Yonetim Kurulu Bagkani Prof. Dr. YaseminAgik, TURKGIMENTO
CEQ'su Volkan Bozay, Istanbul Maden ihracatcilar Birligi
(IMIB) Yonetim Kurulu Baskani Aydin Dinger ve Turkiye
Madenciler Dernegi Yonetim Kurulu Baskani Ali Emiroglu'nun
katlimiyla IMIB Sanayide Maden Panelleri serisi gimento
sektortyle baslad.

Dunya Gazetesi Yonetim Kurulu Bagkani Hakan Guldag ve
Genel Koordinatord Vahap Munyarin moderatorlugunde
online platformda duzenlenen Sanayide Maden Panelinde
Turk c¢imento sektorunun ilelebet ihtiyacini karsilayacak
maden rezervierine sship olduguna deginildi. Uretimde
kullanilan enerji maliyetlerinin ise yuksek olduguna dikkat
cekildi. Maliyetin yuzde 70'ini olusturan enerjide sektorun
disa bagmli oldugu ifade edilirken, yeni teknolgjilerle hem
gevreci Uretim hem de rekabet acisindan sektorun avantajl
hale getirilebilecegi kaydedildi. Panelde ayrica, sanayideki
Uretimin  aksamamasi ve yerel hammaddeyle devam
edilmesi icin maden ocaklarina ruhsat guvencesi saglanmasi
ve calisma izinlerinin kisa zamanda verilmesi gerektigine
dikkat gekildi.

= "=

IETANIUL WADEN [WRACATCTLART §ORLIGI
CTANEA MIIRAL EXPOATERS ASSOCATION

IMIB Mining Panels in Industry series has started with the
cement sector, with the attendonce of Prof. Dr. Yosemin
Acik, Member of the Board of Directors of TURKCIMENTO
and Chairwoman of the Board of Directors of Seza Cement;
Volkan Bozay, TURKCIMENTO CEO; Aydin Dinger, Chairman
of the Board of Directors of IMIB (Istanbul Mineral Exporters’
Association): and Ali Emiroglu, Chairman of the Board of
Directors of Turkish Miners Association.

In the Mining in Industry Panel organized on an online
platform under the moderation of Hakan Guldag, Chairman
of the Board of Directors of the Dinya News; and Vahap
Munyar, its General Coordinator, the fact that the Turkish
cement sector has mineral reserves to fulfill its needs
forever was mentioned. Attention was invited to the fact that
the energy costs used in production are high. While it was
expressed that the sector is foreign-dependent in terms of
energy that constitutes 70 percent of the costs, it was noted
that the sector could be rendered advantageous through
technologies in view of both environment-friendly production
and competition. In the panel, it was also underlined that
license assurance must be provided to mines and work
permits must be granted in a short time in order not to allow
interruption of the production in the industry and to continue
with local raw material.
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OCAKLARIN DEVAMI iCiN RUHSAT GUVENCESI
VERILMELI

IMIB Bagkani Aydin Dinger, tim sanayilerin hammaddesi
olan madenciligin Turkiyede sanayi sektorlerine etkisiyle
40 milyar dolarlik degere ulastigini soyledi. Dinger, sanayinin
de gidasi olan madencilikte izin alma suUreglerinde uzama
kaynakii sikintilar yasandigina dikkat gekti. Dinger, “Ocaklarin
devam etmesi igin ruhsatlara guvence veriimesi gerekir.
izin stresi dolduktan sonra madencilik yapilan sahada yeni
izinler verilsin ki 0 madencilik sursun. Bu izinler verilmeyince
ithal maden getirmek zorunda kaliyoruz. O zaman da maliyet
yuzde 15 ila 30 arasinda artiyor” dedi.

GIMENTODA MALIYETIN YUZDE 70-80'Ni
ENERJI

Elazig'da 2016 yilinda Uretime baslayan cimento fabrikalarinin
arkasinda kendilerine 500 yil yetecek kalker ve kil cevheri
oldugunu belirten Seza Cimento Yonetim Kurulu Baskani
Prof. Dr. Yasemin Agik, “Kalker en ucuza aldigimiz maden.
Belki de bize yakin oldugu icin kalkeri kili ucuza aliyoruz.
Ancak enerji Uretiminde kullandigimiz kdmur ve petrokok da
yurtdisina bagliyiz. Yurtiginde istenilen yuksek kaloride komur
bulamadigmiz igin yurtdisindan getiriyoruz. Fakat kura bagli
oldugu igin petrokoka yuzde 200, kémure yuzde 70 zam
geldi. Maliyetin yuzde 70-80'i k6mur ve elektrik olusturuyor.
Bu alandaki artiglar bizim igin buyuk maliyetler olusturuyor.
Ayrica hammaddemiz olan demir cevheri, alcitas ponza gibi
madenlerde zaman zaman yuksek fiyatlara maruz kaliyoruz'
dedi.

ATIK ISI ILE 500 BiN KONUTUN GUNLUK
ELEKTRIGINI KARSILIYORUZ

Pandemi  sonrasi  iklim  dedisikligiyle  mucadelenin
konusulacagini belirten TurkCimento CEO'su Volkan Bozay,
“Enerji ve komur kullanimi devreye girdiginde emisyonlar
karbon salinimlar nemli olacak. Onumuizdeki donemde AB
yesil mutabakata hedefi sektorun gidisatini belirleyecek
gibi gorunuyor. Artik ekonomik modellerin kalkinma sekli de
fosil yakittan dusUk karbonlu modele gidiyor" dedi. Cimento
sektoru olarak yesil mutabakat igin bir yol haritasina
intiyaglar oldugunu aktaran Bozay soyle konustu: "‘Bu
gercevede bir galisma baslattk. Katkil cimenta bu donemde
emisyonlarn dusurtlmesinde onemli olacak. Arastirma ve
gelistirme agisindan kaginilmaz galismalart yapiyoruz. Ayrica
son 10 yilda atik 1sida 23 fabrikada 2 milyar dolarlik yatinm
yapildi. Filtreler maliyetliyatinmlar ancak karsiliklarinialiyoruz.
Hem enerjiden faydalaniyoruz hem de korbon emisyonlarini
dusUruyoruz. 16 fabrikadaki filtrelerden atik 1sI kazanimi ile
500 bin konutun gunluk elektrik enerjisini karsilayabiliyoruz”
Cimentoda hammadde maliyetinin yuzde 15 oldugunu
belirten Bozay, "Sikinti enerji tarafinda. Enerji ihtiyaci yogun
olan bir sektoruz. Doviz bazl enerji maliyeti yuzde 80
civarinda” dedi. "Bu noktada belediyelerin depoladigi ¢opler
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LICENSE ASSURANCE MUST BE GRANTED FOR
THE CONTINUATION OF QUARRIES

Aydin Dinger, President of Istanbul Mineral Exporters’
Association (IMIB), said that mining that is the raw material of all
industries has reached a 40 billion-dollar value with its impact
on industrial sectors in Turkey. Dinger invited attention to the
fact that problems caused by prolongation in the process
of obtaining permits in mining, which is also the nutrition of
the sector, are being experienced. Dincer said, ‘“In order for
the quarries to continue, the licenses must be provided with
assurance. Following the expiry of permits, new permits must
be granted in the mining area for the continuation of mining.
When those permissions are not granted, we become obliged
to bring imported mines. Then, the cost increases between 15
and 30 percent”

70-80 PERCENT OF THE COST IN CEMENT IS
ENERGY

Expressing that behind their cement plant that started
production in Elazig in 2076, enough limestone and clay ores
are available for 500 years, Prof. Dr. Yasemin Acik, Chairwoman
of the Board of Directors of Seza Cement, said, ‘Limestone is the
cheapest mine we purchase. Maybe because it is close to us,
we purchase limestone clay at a cheap price. However, we are
foreign-dependent when it comes to coal and petcoke we use
in energy production. As we are unable to find the desired high-
calorie coal in the country, we bring it from abroad. Nevertheless,
there became a 200-percent increase in petroleum coke and @
/0-percent in coal as they are bound to foreign exchange rates.
70-80 percent of the cost is constituted by coal and electricity.
Increases in them cause us to incur substantial costs. In addition,
we are exposed to high prices from time to time in mines like iron
ore, gypsum, and pumice that are our raw materials.

WITH WASTE HEAT, WE MEET THE DAILY
ELECTRICITY NEED OF 500 THOUSAND
HOUSES

Stating that the fight against climate change will be discussed
following the pandemic, Volkan Bozay, TURKCIMENTO CEO,
said, "When energy ond coal use are in question, carbon
emissions will be of importance. It appears that in the
forthcoming period, the EU Green Deal target will determine the
course of the sector. The manner of development of economic
models is now shifting from fossil fuel to low-carbon model.”
Expressing that, as the cement sector, they need a roadmap
for the Green Deal Bozay said, “We started a study within
this framework. cement with admixtures will be important
in reducing emissions in this period. We are carrying out the
inevitable studies in view of research and development. In
addition, an investment of two billion dollars have been made
inwaste heat in 23 plants in the last 10 years. Filters are costly
investments but we are receiving their return. We both benefit
from energy and reduce carbon emissions. With the waste
heat recovery from the filters in 16 plants, we are able to meet
the daily electricity energy of 500 thousand houses.”

Specifying that the raw material cost in cement is 15 percent,
Bozay said, “The setback is on the energy side. We are a sector



atik ve geri donusum konusunda gok dnemlikaynaklar” diyen
Bozay, “Su an 32 milyon tonluk bir ¢dp var, bunun yaklasik
7 milyon tonluk bolumund yakita gevirebilir durumdayiz. Bu
islem cari agiga 365 milyon dolarlik katki saglar” dedi.

MADEN SAHALARI DA KORUMA ALTINA
ALINMALI

Sanayinin can damar olan madenciligin ¢imento sektorinun
hammaddesi olan Klinker, kil, demir cevheri ve demir oksitleri,
silis oksitleri sagladigini aktaran Turkiye Madenciler Dernegi
(TMD) Bagkani Ali Emiroglu, “Bunlar ucuz malzemeler. CUnku
fabrikaya yakinlar ve hepsi Ulkemizden saglaniyor. Turkiye
madencilik sektort bunlari saglayacak bir ozellige sahip” dedi.
"Ham madde olarak sikintimiz yok. Bizi ilelebet gotirecek bir
hammaddemiz var. Ancak enerji maliyetleri sanayi sektord
dahil en buyuk maliyet kalemimiz” diyen Emiroglu, “Enerji
maliyetlerinin dusurdlmesi igin yerli komarun devsirilimesi
komur madenciliginin de ileri gitmesi icin bir firsat olusturur”
diye konustu.

Sektorun temel sorunun ise ruhsat guvencesi aldugunu
belirten Emirogly, “8 bakanlk ve 24 kurulustan izin alarak
faaliyete baslyoruz. Bunun iyilestirimesi ile  sanayiye
yatinm guvencesi gelecek” dedi. Emiroglu, madenciler olarak
Turkiye'de kendilerine tahsis edilen orman alaninin sadece
binde 2S'unu kullandiklarini belirterek, bu arazinin yuzde
B0'nIn ise ‘bozuk baltalk’ diye gegen adagsiz alanlardan
olustugunu sayledi.

AVRUPA YESIL MUTABAKATI ROMANTIZM
DEGIL

Dunya Gazetesi Yonetim Kurulu Bagkani Hakan Guldag
ise "Avrupa Yesil Mutabakatl ‘Paris’ sehrinden dolayr bize
romantizm gibi geliyor ama degil. Bu bir sanayi belgesi, bir
istihdam politikasi konuya boyle yaklasirsak ¢ok daha iy
olur" dedi. Madencilerin ve cimentocularin iklim degisikligini
dikkate alarak faaliyetlerini surdurmesi gerektigini belirten
Guldag, “Izin streglerinin daha surdurulebilir sekilde devam
etmesi gerekir. Belediyeler bunu saglayamiyorsa, ikircikli
davraniyorsa aslinda isini dogru yapmiyardur. CUnKU artan
maliyetler yol su olarak donuyor. Onun yerine sektore
danisarak yapilacak en iyi kurallari belirleyerek bir tasarim
yapimali. Verilecek yerde veriimeli ve igler geciktiriimemeli.
Ona gore de sektore sahip cikmak lazim” agiklamasini yapt.

SURDURULEBILIRLIKTE DAYANIKLILIK ONE
CIKIYOR

Panelin moderatorligunu Ustlenen Dunya Gazetesi Genel
Koordinatoru Vahap Munyar da surdurebilirlik konusunda
‘dayanikliik’ gibi 6nemli bir bakis agisinin gelistigini soyledi.
Ote yandan yeni teknoloji ile yapilan cimento fabrikalarinin
onyargllari ortadan kaldirdigini belirten Munyar, “Eskisi gibi
‘etrafi kirletiyor' soylemleri ortadan kalkiyor” dedi.

with an intensive energy need. Currency-based energy cost
is about 80 percent. At this point, the garbage stored by the
municipadlities is a very important resource in terms of waste
and recycling. Currently, 32 million-ton garbage is present
and we are able to turn approximately seven million tons of it
into fuel This process will provide a contribution of 365 million
dollars to the current account deficit”

MINING AREAS MUST ALSO BE CONSERVED

Mentioning that mining, which is the lifeblood of industry,
provides clinker, clay, iron ore, iron oxides, and silica oxides
that are the raw materials of the cement sector, Ali Emiroglu,
President of the Turkish Miners Association (TMD), said, “These
are cheap materials as they are close to the plants and all of
them are supplied from our country. Turkey's mining sector
has the ability to provide them. We have no shortage when it
comes to raw materials. We have a raw material that will fuel
us forever. Nevertheless, energy costs are our biggest cost
itemn, including the industry sector. Conversion of domestic
coal to reduce energy costs brings along an opportunity for
coal mining to move forward.”

Stating that the main problem of the sector is license
assurance, Emiroglu said, "We start operations by obtaining
permits from eight ministries and 24 institutions. Upon the
improvement of it, investment assurance will arrive at the
industry.” Emiroglu specified that as miners, they use only 2.9
per thousand of the forest area allocated to them in Turkey
and that 60 percent of that land consists of treeless areas
referred to as ‘degraded coppice’

EUROPEAN GREEN DEAL IS NOT ROMANTICISM

Hakan Guldag, Chairman of the Board of Directors of the
Dinya News, said, “The Europeon Green Deal looks like
romanticism to us because of the city of ‘Paris, but it is not.
This is an industry document, an employment policy, and
it would be much better if we approach the topic this way.”
Expressing that miners and cement producers must continue
their operations by taking climate change into account,
Guldag said, “The permit processes must continue in a more
sustainable manner. If the municipalities are unable to provide
it and if they act ambiguously, then they are not doing their
Jjob right, as the increasing costs return as public works.
Instead, a design must be made by determining the best rules
to apply, through consulting the sector. It must be granted
where it can be granted and the works must not be delayed.
Accordingly, it is necessary to safeguard the sector”

DURABILITY IN SUSTAINABILITY STANDS OUT
Vohap Munyar, General Coordinator of the Dinya News,
who undertook the moderation of the panel said that an
important viewpoint like resilience’ has developed in terms
of sustainability. Mentioning that, on the other hand, the
cement plants built with the new technology eliminated
the prejudices, Munyar said, “The discourses that ‘they are
polluting whereabouts,” as before, are disappearing.”
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26 Haziran 20271de Turk Girisim ve Is Dunyasl
Konfederasyonu'nun (TURKONFED) 14. Olagan Genel
Kurulu'nda Orhan Turan yeniden Yonetim Kurulu Bagkanligi
gorevine segildi. Turan, genel kurul konusmasinda
TURKONFED'in "Yeni Donem, Yeni Ufuklar” adl yeni vizyon
belgesi hakkinda bilgi verdi.

Toplantida TURKONFED Yonetim Kurulu, Yuksek Danisma
Kurulu, Denetleme Kurulu ve Haysiyet Divani Uyelerinin
segimi yapildi.

Yap! Urtnleri Ureticileri Federasyonu (YUF) Yénetim

Kurulu Baskani Fatih Yucelik, yapilan bu toplantida
TURKONFED Yonetim Kurulu Uyeligine secildi,
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Orhan Turan was re-elected as the Chairmon of the
Board of Directors at the 14" Ordinary General Assembly
of the Turkish Enterprise and Business Confederation
(TURKONFED] On June 26, 2021. Turan provided
information about TURKONFED's new vision document
referred to as “New Period, New Horizons" in his speech in
the general assembly.

At the meeting, elections of the members of TURKONFED's
Board of Directors, High Advisory Board, Board of Audit,
and Assembly of Honor were conducted.

Fatih Yucelik, Chairman of the Board of Directors of Building
Products Manufacturers’ Federation (YUF), was elected as
a member of the TURKONFED Board of Directors at the
meeting.




Li L

b

I

: ]7_—‘} S L[:JII._

_|_. __,4"_ 4

9. TURKIYE DERREM

MUHENDISLIGI KONFERANSI

# 2-3Haziran 2071 Istanbnl

TRMOE
[EJ InsagtMUnendlzier] 0dasi

TURKCIMENTO'nun destekleyen kurulus olarak yer aldig;,
Ingaat Muhendisleri Odasi Istanbul Subesi ve Turkiye
Deprem Vakfi-Deprem Muhendisligi Komitesi ile duzenlenen
S. Turkiye Deprem Muhendisligi Konferansi 2-3 Haziran
2021 tarinlerinde gerceklesti.

Pandemi nedeniyle gevrimigi olarak duzenlenen konferans,
zoom baglantisi ve youtube Uzerinden canli olarak
gerceklesti. Es zamanli geviri yapilan konferansts, 10 farkli
kanaldan Turkge ve Ingilizce olarak yayin yapildi. Konferans
yayini anlik 700, iki gun sonunda toplamda 20.000 erisime
ulastl.

Iki gun suren konferansta 5'i uluslararasi olmak Uzere 12
davetli konusmaci yer aldi. Yapisal deprem muhendislidi,
geoteknik deprem muhendisligi, deprem yonetmelikleri,
deprem yer hareketi, aktif ve pasif sismik yalium sistemleri,
deprem etkilerine karsi gUglendirme ve tarihi yapilarin
deprem davranigl gibi ana bagliklar altinda toplamda 25

oturum gergeklesti.

@LE wam‘_' Yaku

The 9% Earthquake Engineering Conference of Turkey
organized jointly with the Istanbul Branch of the Chamber
of Civil Engineers and the Turkish Earthquaoke Foundation-
Earthquake Engineering Committee, in which TURKCIMENTO
participated as a supporting organization, took place on 2-3
June 2021

Organized online due to the pandemic, the conference was
held live via Zoom connection and Youtube. The conference,
where simultaneous  translation was conducted, was
streamed in Turkish and English from 10 different channels.
The conference streaming reached an access number of
700 instantly and a total of 20,000 at the end of two days.

12 invited speakers, five of whom were international,
attended the conference that lasted two days. A total of
25 sessions were held under main topics like structural
earthquake engineering, geotechnical earthquake
engineering, earthquake regulations, earthquoke earth
movement, active and passive seismic isolation systems,
reinforcing against earthquake impacts, and earthquoke
behavior of historical buildings.
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SEKTOR KATILIMINA
ACIKEGITIMLER

TRAININGS OPEN TO THE SECTORS’ PARTICIPATION

Cimento Sektorinde Hammadde
Meslektaslar1 Toplantisi

Raw Materials Colloquium in the Cement Sector

TURKCIMENTO  Egitim  Programlari

sene duzenlenen meslektaslar toplantilarindan biri olan

kapsaminda her

Hammadde Meslektaslari Toplantisi 08 Haziran 2027
tarihinde 41 sektor yetkilisinin katiimi ile gerceklestirildi.

Oturum Basgkanhigini TURKCIMENTO Dogal Kaynaklar
Alt Komitesi Bagkani ve Vicat Turkiye Dig lligkiler ve
Hammadde Koordinatorud Suat Boztas'in yaptigi toplantids,
Yeni Maden Kanunu ile ilgili ¢alismalarin son durumu
ve cimento sektorinu etkileyebilecek onemli hususlar
konusunda MAPEG Agrega Daire Bagkani Serkan Gokmen
bilgi tarafindan paylasild!.

Orman Kanununun 716 nci Maddesinin - Uygulama
Yonetmeligi Dedisiklik Taslagina iligkin gelismeler ve
gcimento sektorund etkileyebilecek onemli hususlar ile
orman izin sdreglerine iliskin son durum ve sUrelerin
kisaltimasina yonelik iyilestirme ¢alismalari konusunda
da Orman Genel MGdurligu Izin ve irtifak Daire Bagkan
Ahmet Kale ile Daire Bagkani Yardimcisi Cihan Dokmezci

bilgi ve gorus paylasiminda bulundular.
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Raw Materials Colloquium, one of the colloquium held within
the scope of TURKCIMENTO Training Progroms every year,
was held with the attendance of 41 sector representatives
on 08 June 2021,

At the meeting where Suat Boztas, Chairman  of
TURKCIMENTO Natural Resources Subcommittee and Vicat
Turkey Foreign Relations and Raw Materials Coordinator,
acted as the session chairman, Serkan Gokmen, MAPEG
Aggregate Department President provided information
about the latest status of the studies on the New Mining
Law and important issues that might have impact on the
cement sector.

Ahmet Kéle, President of Permits and Servitude Department
of the General Directorate of Forestry, and Cihan Dokmezci,
Department Vice President, shared information and
opinions concerning the issues of the developments on
the Draft Amendment to the Implementation Regulation of
Article 16 of the Forestry Law aond importaont issues that
may have impact on the cement sector, as well as the
latest situation and improvement studies regarding the
shortening of the forest permit processes.



Bartin Cimento fabrikasi igin 06-07 Mayis 2021 ve 20-21
Mayis 2021 tarihleri arasinda 2 grup cevrim igi olarak EYS g
Tetkikei Egitimi dUzenlendi.

Meltem Kilic Ko¢ editmenliginde 13 ve 17 Kisilik gruplar
halinde 2 grup olarak gerceklestirilen egitimde i¢ tetkikgi
egitimi 1ISO 19011:2018 kapsaminda uygulamali ve sinavli

olarak duzenlendi.

Sinavdan basaril olan tum katiimcilar Basari Belgesi aldilar.

n IMS Internal Auditor Training was held online for two
groups for Bartin Cement plant between 06-07 May 2021
and 20-27 May 2021.

The Internal Auditor Training, held as two groups, one
comprising 13 and the other 17 people, by Meltem Kilig Kog,
was organized with practice and examination within the
scope of ISO 190711:2018.

All trainees who passed the examination received a
Certificate of Achievement.

KATILIMCILARIMIZA TESEKKUR EDERIZ
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Askale grubu Uyesi Van Cimento fabrikasl 6zelinde TS EN
ISO 19011:2018 Yonetim Sistemleri Tetkik Kilavuzu Temel
Egitimi 29-30 Haziran 2021 tarihleri arasinda cevrim igi
olarak duzenlendi.

10 kisinin katlim sadladigr ve editmenligini Meltem Kilig
Kog'un yaptigr egitim gelen talep Uzerine 45001:2018
standardi maddeleri Uzerinden detaylandirilarak uygulamals
ve sinavli olarak tamamland..

Sinavdan basarlli olan tum katilimeilar Basar Belgesi aldilar.

Cimento Sektorunde Oryantasyon Egitimi
Orientation Training in the Cement Sector
Temel/ Ileri Duzey Hidrolik EGitimi
Basic/Advanced Hydraulic Training

Genel Metraloji, Uygulamali Kalibrasyon ve Dogrulama Egitimi
General Metrology, Calibration, and Verification Training with Practice

Proses Verimlilik Semineri
Process Efficiency Seminar

Cimento Sanayiinde Elektrik Bakim Egitimi

Training on Electrical Maintenance in the Cement Sector

Uygulamali Cimento ve Yakit Analizi EGitimi
Cement and Fuel Analysis Training with Practice

DIGITALCEM/ TURKCIMENTO Dustik Karbonlu Uriinler Seminerleri
DIGITALCEM/TURKCIMENTO Low-Carbon Products Seminars

Cimento Sektorunde Enerji Meslektaslar Toplantisi
Colloquium on Energy in the Cement Sector

Cimento Sektorinde Uretim Meslektaglar Toplantisi
Colloguium on Production in the Cement Sector

Cimento Sektorunde Makine Bakim Meslektaslari Toplantisi
Colloquium on Machinery Maintenance in the Cement Sector

A Basic Training on TS EN ISO 19011:2018 Managerment
Systems Inspection Guide was held online, specific to Van
Cement plant, a member of the Askale group, between 29
and 30 June 2021.

The training lectured by Meltem Kilig Kog and attended by
10 people was completed with practice and examination, by
providing details on the 45007:20718 standard clauses upon
request.

All trainees who passed the examination received a
Certificate of Achievement.

6-17 Eylul 2021
6-17 September 2021

20- 24 Eylul 2021
20-24 September 2021

28-29 Eylul 2021
28-29 September 2021

5 Ekim 2021
5 October 2021

11-15 Ekim 20271
11-15 October 2021

27-28 Ekim 2021
27-28 October 2021

tarihleri ayrica ilan edilecektir
to be announced later

tarihi ayrica ilan edilecektir
to be announced later

tarihi ayrica ilan edilecektir
to be announced later

tarihi ayrica ilan edilecektir
to be announced later

Kurulus/fabrika 6zelinde editim talepleri icin egitim@turkcimento.org.tr adresi ile iletisime gecebilirsiniz.
You can contact egitim@turkcimento.org.tr for organization/plant-specific training requests.
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Prof. Dr. Yasemin ACIK
TURKCIMENTO Yénetim Kurulu Uyesi
Seza Cimento Yonetim Kurulu Bagkan:

Member of the Board of TURKCIMENTO / Chairwoman of the Board, Seza Cement

“Seza Cimento olarak surduruleblhrhgﬁ esas altyor,
bunu kurum kaltiramuzin Vazgegﬂmez ir Ogesi olarak
gortyoruz

2021 yihnin ilk yarisi nasil gegti? Gindeminizde
one c¢ikan konular nelerdi?

Oncelikle kisaca pandeminin basladigi 2020 yilini sektarimiz
agisindan degerlendirmek isterim. Soyle ki; 2020 yilinin
Ozellikle ikinci yarisi pandemiye ragmen cgimento sektory

What was the first half of 2021 like? What were
the issues that stood out on your agenda?

I would first like to assess 2020, the year when the pandemic
started, briefly in view of our sector, as follows: Particularly the
second half of 2020 went well for the cement sector despite
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acisindan iyi gecti. Rakamlarimiz da bunu gosteriyor zaten.
2020 yilinda bir dnceki yila gore i¢ satislanmizda yuzde 22,6,
¢imento ihracatinda ise 461lik artig gerceklesti. Ihracattaki bu
artigla birlikte 2020 yiinda dunya gimento ihracatinda ikinci
sirada yer aldik. Yani Turkiye, kiresel anlamda sektorde ¢ok
buyuk bir gug. Bu gucun 2021 yilinda da yerini koruyacagina
ve Ulke ekonomisine katki sadlayacagina inaniyorum ¢unku
buyume trendimiz 2027in ilk yarisinda da devam etti.

Ancak bu gucumize ve atagimiza ragmen sektorumuzun
en onemli sorunlarindan biri olan yuksek kapasite konusu,
hala sektorumuzun onundeki en 6nemli agmazlardan biri
olmaya devam ediyor. Bu kapsamda Uretim fazlasini daha da
artirmamakicin sektorde yeniyatinma izin veriimemesinin, yeni
yatinmlann Ulkenin ihtiyact olan sektorlere yonlendiriimesinin
faydali olacagina inaniyoruz.

Ote yandan ozellikle son donemde yasadigimiz maliyet
artiglar da yine sektorumuz agisindan onemli bir sorun tegkil
ediyor. Bilindigi Uzere Ulkemizde cimento sektorinun maliyet
bilesenlerinin yuzde 60 ila 8Q'i yakit ve elektrik maliyetlerinden
olusuyor. Yakit tedarikinde ithalata olan bagimliligimiz maalesef
cok yuksek. Uretimde yogun olarak kullanilan yakitlarin ytizde
92'si ithal ediliyor. Sadece 2020 yil ile kiyaslayacak olursak
petrokok maliyetimizde yuzde 70, ithal komur maliyetimizde
yuzde S5k bir artig gergeklesti. Tum bunlar sektdrumizdn
buyumesine engel teskil ediyor.

Seza Cimento olarak ise tim bu zorlu kosullara ragmen hem
gecenylhemdebuyllinilkaltiayindabasaril birdonemgegirdik.
Pandeminin ilk ddnemlerinde i¢ pazarda durgunluk yasandigini
gorerek, inracata agirlik verdik. Ozellikle Afrika pazar, Libys,
Suriye ve lIsrail'den ciddi talep aldik. Bunun neticesinde 2020
yllinda 1,8 milyon ton civarinda Uretim gergeklestirdik; bunun
yUzde 30'unu ihrag ettik. Bu yil da mevcut pazarlarimiza ek
olarak Avrupa ve Amerika pazarlarinda daha etkin olmak igin
galismalarimizi strdurdyoruz.

Ozellikle 2021 yili ikinci yarisindan itibaren sizce
sektdrde hangi konular 6n plana gikacak?

Turk cimento sektoru gerek yurt icinde gerekse yurt disinda
son derece basaril. 2020 yilinda 1,1 milyar dolarlik ihracatla
yuzde 273 buyume kaydedimesi de bunun onemli bir
gostergesi. Ancak bu basarilarimizi Uzerine daha da koyarak
surdurmek igin bazi beklentilerimiz bulunuyor. Bunlarin en
onemli olarak gérdugum birkagina deginmek isterim. Hepimizin
bildigi gibi beton yollar alternatif yollara gére daha uzun
OmUrludur, daha az bakim-onarnm gerektirir ve daha yuksek
dayanima sahiptir. Bu nedenle dunya genelinde yaygin olarak
kullaniimaktadir. Oysa Ulkemizde bazi belediyelerin ve il ozel
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the pandemic. Our numbers already show that as well In
2020, an increase of 226 percent took place in our domestic
sales and 4671 percent in cement exports compared to the
previous year. With that increase in exports, we ranked second
in the world's cement exports in 2020. That is to say, Turkey
is a substantial power in the sector in a global sense. | believe
that this power will safeguard its position in 2027 and provide
a contribution to the economy of the country because our
growth trend also continued in the first half of 2021

Nevertheless, despite this strength and our move, the issue
of high capacity that is one of the most important setbacks
of our sector still continues to be one of the most outstanding
bottlenecks in front of our sector. Within this scope, we
believe that it will be beneficial not to allow new investments
in the sector but direct new investments to the sectors that
the country needs in order not to increase the production
surplus even more.

On the other hand, the cost increases that we have
experienced recently cre also an important issue for
our sector. As it is known, 60 to 80 percent of the cost
components of the cement sector in our country consist of
fuel and electricity costs. Unfortunately, our dependence
on importation in fuel supply is very high. 92 percent of
the fuel used extensively in production is imported. If we
compare it with 2020 along, it will appear that there became
a 70-percent increase in our petcoke cost and a 55-percent
increase in our imported coal cost. All of these pose an
obstacle before the growth of our sector.

When it comes to Seza Cement, we experienced a successful
period both last year and in the first six months of this year
despite all those challenging conditions. We focused on
exports, seeing that stagnation was being experienced on
the domestic market in the early stages of the pandemic.
We received significant demand particularly from  the
African market, Libyo, Syria, and Israel. As a result of it, we
redlized a production volume of about 19 million tons in
2020 and exported 30 percent of it. This year, we continue
our endeavors ta become more active on the European and
American markets in addition to our existing markets.

Which issues do you think will stand out in the
sector, particularly from the second half of 2021?

The Turkish cement sector is extremnely successful either
domestically or abroad. The growth of 27.3 percent in 2020
with exports of 17 billion dollars is an important indicator

of it. Nevertheless, we have some expectations in terms

of continuing such achievernents by adding more to them.
Iwould like to mention a few of them, which | consider to be
the most important. As we all know, concrete pavements
have a longer lifespan than alternative pavements, require



idarelerinin yapmis oldugu pilot beton yol uygulamalari disinda
beton yol uygulamasi yok denecek kadar az. Dolayisiyla
beton yol yapiminin Ulkemizde de gelismesi ve yayginlasmas!
icin bazi yasal duzenlemelere ihtiyag duyuluyor.

Bir diger konu demir yolu tasimaciigl. Uretimini
gergeklestirdigimiz gcimento ve klinker, yukte agir pahada hafif
UrUnlerdir. Bu nedenle ihracatta lojistik maliyetlerini dustrmek
ve Kkarlihgr artirmak icin demir yolu tasimacihgini kullanmak
gerekiyor. Ancak yeterlilokomoatif ve personelin bulunmamasi,
altyapr  calismalannin yetersiz  kalmasl,  sinyalizasyon
sistemlerinin eksik olmasi, cogu hatta fazla tongj cekebilecek
elektrikli hattin (kataner) bulunmamasi ve tarife artiglari gibi
nedenler biz Ureten ve ihracat yapan firmalar zor durumda
birakiyor. ligili udnetmeliklerin bir an dnce gikarlarak, demir
yolu tasimaciiginin tesvik ediimesi ve yayginlastirimasi acil

bir ihtiyactrr.

Bunlarinyanisiraham madde ruhsatlandirma ve ruhsatisletme
izinlerinin alinmas! sureglerinin hizlandinimasi; atiktan enerji
uretiminin  yasal duzenlemelerle desteklenmesi ve Uretim
tesislerinin en onemli giderlerinden biri olan elektrik enerjisi
kullanim maliyetlerinin dusUrdlmesi igin Uretim tesislerine
birim fiyat avantgjlar, indirimler ve tesvikler saglanmasi
sektorumuze rahat bir nefes aldiracaktir. Pandemiye ragmen
Onemli basarilar elde eden sektorumuzde bu konularin 20271
yinin ikinci yansinda ve onumuzdeki yillarda on planda
olacagini dusunuyorum.

Cimentoda surdurdlebilirligin dnemi nedir, bu
konuda hayata gecirdiginiz projelerinizden
bahseder misiniz?

Ozellikle Covid-19 pandemisi ile birlikte dunya genelinde
salginlara, afetlere, iklim krizine yonelik farkindaligin arttgina
hep birlikte sahit oluyoruz. Bu ¢ok onemli bir gelisme gunku
maalesef kaynaklarnmizi hizla tUketiyoruz. Bu yil paylasilan bir
arastirma, insanlarin dunyanin bir yilda Urettiginden yaklasik
yuzde 73 daha fazla dogal kaynak kullandigini ortaya koydu.
Bayle bir tablo s6z konusuyken cimento sektdrunun gevreye
duyarl, enerji yonetimi alan, surdUrulebilir Uretim yapmasi
buytk dnem kazaniyor. Surdurdlebilirlik artik sektorin bir
hedefi dedil is yapma modeli olmalidir.

Biz de Seza Cimento olarak surdurulebilirligi esas aliyar, bunu
kurum KUltdrimuazun vazgegilmez bir 6gesi olarak goruyoruz.
Fabrikamizin tamami Avrupa menseli. Prosesin kontrolund,
kararliidini ve optimizasyonunu saglamak icin tUm sistemin
insan inisiyatifinden bagimsiz olarak galistirabiliyoruz. Bunun
icin de enerji maliyetlerini azaltan ve minimum ariza durusu
ile verimli bir Uretim yapiimasini saglayan son teknoloji bir

less maintenance-repair, and have higher-level strength.
Hence, it is widely used throughout the world. However,
concrete pavement applications in our country are almost
second to none, except for the pilot concrete pavement
applications carried out by some municipalities and special
provincial administrations. Thus, some legal regulations are
required for the development and expansion of concrete
pavement building in our country.

Another issue is railroad transport. Cement and clinker
we produce are heavy in weight but light when it comes to
revenues. Therefore, it is necessary to use rail transport
to reduce logistics costs and increase profitability in
exports. However, the reasons like the absence of sufficient
locomotives and personnel, infrastructure works remaining
insufficient, incomplete signaling systems, presence of no
electric lines (cataner) that can bear excess tonnage on most
lines, and tariff increases make us producer and exporter
companies experience difficult situations. It is an urgent need
to encourage and expand the railroad transport by enacting
respective regulations as soon as possible.

In addition to them, acceleration of the processes of
licensing raw materials and of obtaining license operating
permits, support of energy production from waste through
legal arrangements, and provision of unit price advantages,
discounts, and incentives to production facilities in order to
reduce electricity energy use costs that are one of the most
important expenditure items of production facilities will make
our industry breathe with relief. | think such issues will stand
out in the second half of 20217 and in the forthcoming years
in our sector that has had significant achievements in spite of
the pandemic.

What is the importance of sustainability in
cement and could you mention your projects you
have implemented in this regard?

We are all together witnessing the rise of awareness
regarding epidemics, disasters, and climate crisis worldwide,
particularly upon the advent of the Covid-19 pandemic. This
is @ very important development as we are unfortunately
consuming our resources fast. Research shared this year
showed that humans use about 73 percent more natural
resources than the world produces in a year. When such a
picture is in question, it is greatly important for the cement
sector to carry out environment-friendly and sustainable
production having energy management. Sustainability must
now be not a target but a business model of the sector.

We, as Seza Cement, focus on sustainability and consider it
as an indispensable element of our corporate culture. Entirety
of our plant is of European origin. We are able to operate the
whole system independently of human initiative in order to
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otomasyon ve Scada sistemi kullaniyoruz. Scada sistemi ile
tm Unitelerin kontrold, merkezi kumanda odasinda ilgili Unite
operatdry vasitasiyla yapiliyor. Istersek operatorleri devreden
glkararak bu sistemi otomatik kumandaya bagliyor, expert
system dedigimiz bilgisayar tabanli sistem sayesinde insansiz
olarak galistirabiliyoruz. Yani bu sistem sayesinde tum Uretim
prosesi adeta oto-pilot mantgiyla operatore gerek duymadan
yurutilebiliyor.

Kalite kontrol birimimizde de otomatik numune alma ve
Robolab sistemimiz mevcut. Bu sistem ile Gretim prosesinin
farkli noktalarindan insan eli degmeden belirflenen periyotlara
gore otomatik olarak numune aliyoruz. Bu numuneler yine
insan eli degmeden, kanallar araciligiyla laboratuvara geliyor,
labaratuvarda bir robot vasitasiyla hazirlanip analiz edilmek
icin x-ray cihazina veriliyor. Analiz sonuglari da otomatik
olarak bilgisayar ekranlarimiza ve cep telefonlarimiza saat basi
iletiliyor.

Fabrikemizda aynca enerjinin - verimli  kullanimasi  ve
maliyetlerinin dusUrdlmesi amact ile bir enerji Scada sistemi
kurduk. Bu sistem sayesinde fabrikayr besleyen enerji nakil
hattinin baglandigl salt sahasindan baslayip, Uniteler ve
sahadaki ekipmanlara kadar anlik olarak enerji tUketimini
izleyebiliyoruz. Boylece hem Unitelerin  enerji  harcama
oranlarini kontrol altina alabilen alici kumanda mudahalelerini
yapabiliyor hem de bazi Uniteleri enerji fiyatlannin en dusuk

oldugu saatlerde calistirabiliyoruz.

Recetelere uygun, standart sapmasi dusuk, kontrol edilebilir
ve guvenilir Uretim yapabilmek igin ham madde sistemi
Uzerine de online analizorler kurduk. Online analizorler, bantlar
Uzerinden gegen ham maddenin kimyasal ozelliklerini anlik
olarak analiz edip, belirlenmis olan hedef degerlere gore
dozgjlama kantarlarina komut veriyor. Boylece kendisine
verilmig regeteye gore hangi ham maddeden hangi oranlarda
sisteme gonderecegine karar verip, ham madde bantlarinin
hizini ayarlyor ve ham madde oranini otomatik olarak
duzenliyor. Online analizor, x-ray ve dozajlama bant kantarlar
kapall gevrim calisiyor. Tum bunlar standart sapmasi ¢ok
dusuk surdurulebilir kaliteyi saglamamiza olanak taniyor.

Bununla birlikte surdurdlebilir bir Gretim ve gelecek igin ¢ok
onemli bir adim olan yenilenebilir enerji alaninda da projeler
uretiyor, Seza Cimento'ya cok yakin bir bolgede gunes enerjisi
santrali kurmak icin calismalanmizi sUrduruyoruz. Santrali
oncelikle fabrikamizin  elektrik  tUketimini karsilamak igin
kuruyoruz. Ik etapta fabrikanin tim elektrik harcamasinin
yuzde 30'unu Karsllayacak bir kurulu guce sahip olacagiz.
Bunu sadece bir yatnm degil ayni zamanda sosyal
sorumluluk projemiz olarak da goruyoruz. Zsmanla bu alandaki
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ensure the control, stability, and optimization of the process. To
do so, we use a cutting-edge automation and Scada system
that reduces energy costs and ensures efficient production
with minimum downtime. The control of all units through the
SCADA system is conducted in the central control room by
the respective unit operator. If we wish, we are able to disable
the operators and connect the system to an cutomatic
control and can operate it in unmanned fashion thanks to
the computer-based system that we call the expert system.
That is to say, the entire production process can be performed
almost through the logic of auto-pilot, without the need for an
operator, thanks to that system.

We have automatic sampling and a RobolLab system in our
quality control unit as well. With that system, we automatically
take samples from different spots of the production process in
line with the determined periods without human touch. Those
samples come to the laboratory via channels and are delivered
to the x-ray device to be prepared and analyzed by a robot in
the laboratory, again without human touch. Analysis results
are hourly transmitted to our computer screens and maobile
phones automatically.

We also installed an energy Scada system in our plant for
using energy efficiently ond reducing its costs. We can
instantly monitor energy consumption thanks to that system,
starting from the switchyard where the power transmission
line feeding the plant is connected to the units and equipment
onsite. This way, we are able to both perform receiver control
responses that can control the energy consumption rates of
the units and put some units into operation during the hours
when energy prices are the lowest.

We have also installed online analyzers on the raw material
system to be able to carry out production in compliance
with prescriptions, with low standard deviation, and which is
controllable and reliable. Online analyzers analyze instantly
the chemical properties of raw materials passing over the
belts and give commands to the dosing scales in line with the
determined target values. This way, by deciding which raw
material it is to send to the system and in which proportions
according to the prescription provided to It it adjusts the speed
of the raw material bands, and automatically regulates the raw
material proportion. The online analyzer as well as the x-ray
and dosing belt scales operate in o closed cycle. All these
allow us to provide sustainable quality with very low stondard
deviation.

Moreover, we also produce projects in the field of renewable
energy thatis a very important step for sustainable production
and the future and we continue our work on installing a solar
power plant in a region very close to Seza Cement. We are
installing the power plant primarily to fulfill the electricity
consumption of our factory. At the first phase, we will have an
installed power that will meet 30 percent of the entire electricity
cost of the plant. We consider it not only as an investment, but



yatinmlanmizi daha da artiracagiz. Boylece Ulkemizin enerji
ithalati faturasini azaltmaya da katki sunmayr hedefliyoruz.

Sektorun gevreye etkisi nedir, bu konuda
fabrika olarak sizler ne tur caligmalar
yapiyorsunuz?

Cimento Uretimi esnasinda bacadan salinan gazlar,
teknolojiden yararlanimadigr takdirde cevreye geri donusu
mUmkun olmayan zararlar verebiliyor. Bu nedenle hem
dunyada hem de Ulkemizde gimento sektorunde faaliyet
gosteren tum oyuncularn gevreye duyarli fabrikalarda Uretim
yapmalar buyuk dnem tasiyor.

Bu surecte sektarumuzdeki isletmelerin dzellikle Avrupa Yesil
Mutabakatikapsamindauygulamayaalinmasibeklenen Sinirda
Karbon Duzenlemesine (SKD) adapte olmasi gerekiyor. Cunku
SKD'nin, AB'nin iklim degisikligi ile mucadele konusunda temel
araglarindan biri olan Emisyon Ticaret Sisteminin uluslararas
alana genigletimesi seklinde olma ihtimalinin yuksek oldugu
degerlendiriliyor. Bundan etkilenecek enerji yogun sektorlerin
basinda da gimento geliyor. Onlemlerini almayan igletmeler,
SKD ile haystimiza girecek vergi ve ek maliyetler nedeniyle
Ozellikle inracat kanalinda zorluklar yasayabilir.

Cevreye duyarli bir gimento fabrikasi kurmak hig kuskusuz
oldukea buyuk bir yatinm gerektiriyor. Ancak bu yatinmlar
uzun vadede hem ciddi bir verimliik hem de cevresel ve
dolayisiyla sosyal bir fayda saghyor. Biz de bu bilingle ilave
maliyetler getirmesine ragmen sektorde var olan gevre
bilincini biraz daha Ust seviyelere gikarmak igin Seza Cimento
fabrikamizda bazi yatinmlar yaptik.

Bu dogrultuda su an hem Ulkemiz hem de AB Ulkeleri igin
belirlenmis yasal sinirlarin ¢ok altinda toz emisyon degerleriyle
Uretim yapiyoruz. Fabrikamizda ara Uniteler de dahil olmak
Uzere tUm Unitelerde torba filtre sistemi kullaniyoruz. Bu
sistem sayesinde tesisimizin gevreye toz salinimi son derece
dusUk. Ulusal ve uluslararasi standartlarda belirlenmis
toz partikdl salinmi limit degerlerinin oldukca altinda bir
seviyedeyiz. Baca gazini da geri donusumde kullaniyoruz.

also as our social responsibility project. We will increase our
investments in this field more and more in the course of time.
Hence, we aim to provide a contribution to reducing the energy
import invoice of our country.

What is the impact of the sector on the
environment and what kind of work do you
conduct as the plant in this regard?

The gases released from the chimney during cement
production  might inflict irreversible domage to the
environment if technology is not made use of. For this reason,
it is substantially important that all actors operating in the
cement sector both in the world and in our country carry out
production in environmentally sensitive plants.

In that process, the enterprises in our sector must adapt to the
Carbon Border Adjustment Mechanism [CBAM) expected to
be put into application within the scope of the European Green
Deal. It is because, it is considered that the possibility that
CBAM will be in the form of expansion of the Emissions Trading
Systemn, which is one of the main tools of the EU in terms of
fighting climate change, toward the international areng, is high.
Cement is the very first of the most energy-intensive sectors
that will be affected by it. Enterprises that fail to take their
precautions may experience difficulties particularly in exports
due to the taxes and additional costs that will enter our lives
through CBAM.

Establishment of an environment-friendly cement plant
requires a large investment, without a doubt. Nevertheless,
those investments provide both significant efficiency and
environmental and, thus, social benefits in the long term. With
this awareness, we have made some investments in our Seza
Cement plont to raise the environmental awareness existing in
the sector to a little higher level despite additional costs they
bring along.

Accordingly, we are presently performing production with
dust emission values much below the legal limits determined
for both our country and the EU states. We use a bag filter
system in all units, including the intermediate ones, in our plant.
Thanks to that system, the dust emission of our facility into
the environment is extremely low. We are at a level well below
the dust particle emission limit values identified in national
and international stondards. We also use the exhaust gas in
recycling.
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Koronaviriis Krizine Karsi AB Uye Ulkelerde

Alinan Onlemler
EU Member-State Precautions Against the

Coronavirus Crisis

______________

Uye Ulkeler, koronavirUs krizi sirasinda ekonomilering benzeri
gorulmemis derecede buyuk miktarda mali destek saglad.
2020 yiinda, ek mali dnlemlerle birlikte vergi 6demeleri ve
sosyal yardimlarda duzenlemeler (otomatik dengeleyiciler)
ve ilave mali onlemlerle birlikte saglanan destegin AB'de
GSYH'nin yaklasik % 8'i civarinda oldugu tahmin ediliyor. Bu
destek 2008 kuresel mali krizinde saglanan mali destekten
6nemli oranda fazla bir tutar.

2020'deki yeni onlemlerin ¢cogu ek harcamalardan olustu.
Bu tutarin GSYHnin %3,3'U kadar oldugu tahmin ediliyor. Bu
tutara saglik sistemlerinin Kapasitesini artirmak, koruyucu
ekipman sadlamak, testve izleme sistemleri kurmak amaciyla
saglk hizmetleri igin acil harcamalar (GSYHNIn yaklagik
%06's) da dahil bulunuyor. Diger alanlardaki harcama
onlemleri (GSYHnin %2,7'si), belirli sektorlere gelir kayiplari
icin tazminatlarin yani sira kisa sureli calisma planlari ve diger
kalemlerden olusuyor. Vergi indirimi 6nlemlerinin GSYH'nin %
0,4'0nd olusturdugu tahmin ediliyor.

Uye Ulkeler ekonomilerine ayrica 2020 yilinds, GSYHNIn
yaklasik %19'u kadar, cogunlukla kamu garantileri seklinde
onemli tutarda likidite destedi sagladi. Komisyon tarafindan,
bu onlemlerin 2020'de GSYH'deki daralmayr yaklasik 4,5
puan azaltugr tahmin ediyor.

ABnin aldigr onemli tutardaki onlemler de Uye Ulkelerin
aldiklar maliye politikasina iliskin onlemleri destekledi. SURE
arac, isgilerin desteklenmesine yardimci olmak amaciyla
Uye Ulkelere uygun kosullarda kredi saghyor. 2020de 18
Uye Ulke icin toplam 90,3 milyar avro tutarinda SURE destedi
saglandi. AYB isletmeler igin bir guvenlik agi olustururken,
Avrupa lstikrar Mekanizmasi Pandemi Krizi Destek Arac,
Uye Ulkelere sadlk hizmetlerinin yani sira  koronavirUs
salginindan  kaynaklanan tedavi ve onlemler ile ilgil
harcamalarin finansmanini desteklemek icin bir gvenlik agi
saghyor. AYB ozellikle salgin acil durum satin alma programini
baslatan ve hedeflenen uzun vadeli yeniden finansman
operasyonlart yoluyla ek likidite saglayan genis bir para
politikasi Gnlemleri seti uygulamaya koydu. Bu onlemler,
salgin doneminde ekonominin tUm sektorleri icin elverisli
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The Member States provided an unprecedentedly
substantial amount of financial support to their economies
during the coronavirus crisis. In 2020, the support provided
for tax payments and adjustments (outomatic stabilizers)
in social assistance, along with the additional financial
measures, are estimated to be about 8% of the GDP in the
EU. The support in question is an amount significantly more
than the financial support provided during the 2008 global
financial crisis.

Most of the new precautions in 2020 comprised additional
spendings. It is estimated that it amounts to 3.3% of GDP,
That amount includes emergency expenditures on health
services (around 06% of GDP) to increase the capacity
of health systems, supply protective equipments and
install testing and monitoring systems. Other expenditure
precautions (2.7% of GDP) include short-term work plons
and other items, as well as indemnities for loss of income to
specific sectors. The precautions on tax cuts are estimated
to constitute 0.4% of GDP.

The Member States also provided their economies with
significant liquidity support, mainly in the form of public
guarantees, which is about 19% of GDP in 2020. The
Commission estimates that those measures reduced the
contraction in GDP by about 4,5 points in 2020.

The measures taken by the EU at significant amounts have
also supported the measures taken by the member states
concerning their fiscal policies. The SURE tool provides the
member states with loans in suitable conditions to support
workers. In 2020, ¢ total of S0.3 billion Euros in SURE
support was provided to 18 member states. While the EIB
created a safety net for businesses, the Pandemic Crisis
Support Tool of the European Stability Mechanism provides
a safety net to support financing expenditures relating to
healthcare, in addition to treatment and measures arising
from the coronavirus pandemic, to the member states. The
EIB specifically put a large set of monetary policy measures
that initiated the pandemic emergency purchasing program
and provided additional liquidity by way of targeted long-term



finansman kosullarinin korunmasina katkida bulunurken
ekonomik faaliyeti destekliyor ve orta vadeli fiyat istikrarinin
korunmasini saghyor.

Kurtarma ve Dayanikliik Fonu'nu (Recovery and Resilience
Fund- RRF) da kapsayan ABnin en buyuk ve en kapsamli
kurtarma paketi Yeni Nesil AB'nin (NextGenerationEU),
surdurulebilir, esit, kapsayici ve adil bir sekilde ekonomik
toparlanmayl saglamasi hedefleniyor. Uyum politikasi fonlar
ayrica Koronavirus Mudahale Yatinm Girigsimi (Coronavirus
Response Investment Initistive Plus) araciigiyla en cok
ihtiya¢ duyan bolgelere ve sektorlere yonlendirildi.

Kaynak: IKV ( (iktisadi Kalkinma Vakfi)
e bilten, 1-15 Mart 2021

refinancing operations into practice. While those measures
contributed to maintaining suitable financing conditions for
all sectors of the economy during the pandemic period, they
support economic activity and ensure that the medium-
term price stability is maintained.

The New Generation EU that is the EU's largest and most
comprehensive rescue package, which also covers the
Recovery and Resiliency Fund (RRF), is targeted to ensure
economic recovery in a sustainable, equal inclusive, and
fair manner. The cohesion policy funds were also directed
to the regions and sectors that need it most through the
Coronavirus Response Investment Initiative Plus.

Source: Economic Development Foundation
e-Bulletin, 1-15 March 2021

Portland Cimento Dernegi, 2021 Bahar
Donemi icin Cimento Titketimi ve Insaat
Faaliyeti Gorintimind Yaymlad

Portland Cement Association Publishes Cement Consumption and
Construction Activity Outlook for Spring 2021

Portland Cimento Birliggi (PCA), Bahar 2021 Cimento Tuketimi
ve Ingaat Fasliyeti Gorunumunde, 2021 ve 2022'de ABD
cimento talebinde artig olacag beklentisinde bulundu.
Rapor, kredi oranlarinin 2027 yill boyunca diusuk kalmasinin
beklendiginive bunun da tek Kisilik aileler igin insaati harekete
gecirecegini ifade etti. Konut digi ¢imento tUketimindeki
dususlerin, etkisi azalarak devam etse de, 2020'den itibaren
2021 ve 2022'ye kadar devam etmesi bekleniyor. Petrol
fiyatlarinda  ongortlen artiglar, petrol kuyusu  gimento
tuketimini arttiracakir.

Birlik, dnerilen 2,2 trilyon ABD dolari bedelli sekiz yillik federal
hukUmet altyapl harcama programindan memnundur. Bas
ekonomist ve kidemli bagkan yardmcisi Ed Sullivan teklif
kapsaminda, 1.2 trilyon ABD dolan bedelli dusuk gimento
kullanilan ya da cimentosuz projelerin almasinin, politik bir
zayiflik oldugu uyanisini yapmigtir. Muhalefetin, fon temini
icin gerekli vergi artislarina karsi ¢ikma gerekgesi olarak buna
tutunacagini belirtmistir.

The Portland Cement Association (PCA) has predicted a
rise in US cement demand in 2027 and 2022 in its Spring
2027 Cement Consumption and Construction Activity
Outlook. The report stated that mortgage rates are
expected to remain low throughout 2027, prompting single-
family construction. Non-residential cement consumption
declines are expected to continue from 2020 in to 2021
and 2022, though with decreasing impact. Predicted oil
price rises will increase oil well cement consumption.

The Association welcomed a proposed USS2.2Tn
eight-year federal government infrastructure spending
programme. Chief economist and senior vice president
Ed Sullivan warned of the proposal’s inherent palitical
weakness in its inclusion of USS12Tn-worth of low or no-
cement projects. He said that the opposition would latch
on to this as grounds to oppose the necessary tax rises
for the funding.
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Sullivan, "Bu iyilesme, Covid-19 ile mucadelede saglanan
ilerlemenin devam etmesine dayandirimaktadir. Agllama
islemlerinin hizll gerceklesmesi ve artan maske kullanimi,
Ocak 20271deki gunluk 3,000'den fazla olan 6lum sayilarinin,
Nisan 2021de gunlik 825'in altina dusmesi ile sonugland..
Saglik Metrikleri ve Degerlendirme Enstitisunin (HME)
mevcut tahmini, gunluk Covid-19 olumlerinde 170ten daha
az olacak sekilde, surekli ve onemli bir disus oldugunu
ortaya koymaktadir. Covid-19 ile iligkili ilerleme, kisa vadeli
gorunumdeki kritik etmendir. Covid-19 yardiminda 5,2
trilyon ABD dolan harcanmasinin tashhut ediimesinin ve
operasyonlara 20 trilyon ABD Dolar daha eklenmesinin
ardindan, federal ABD barcu, 2020 - 2027de 70 trilyon
ABD dolari artis gosterebilir. Bu da, Biden'in 2,2 trilyon ABD
dolar teklifini tartismaya dahil ediyor. Teklifin maliyetini
kendisi karsllamasi gerekiyor ki bu da daha yuksek vergiler
uygulanmasi demek. Yollar ve kopruler gibi geleneksel
altyapiya yatinmin iki tarafli bir gekiciligi varken, vergi artislar
ve supheli bir bigimde altyapi olarak etiketlenen bir takim
programlar bir kayginin ortaya gikmasina yol agti. Bu kayg,
inisiyatifin potansiyel onayini tehdit etmektedir; seklinde
konustu.

Kaynak: Global Cement - 12 April 2021

Sullivan said, “This recovery is predicated on continued
progress in fighting Covid-19. The rapid pace of
vaccinations and increased mask usage have resulted in
a decline in death rates from over 3000 daily in January
20217 to less than 825 daily in April 2021 said Sullivan.
“The Institute of Health Metrics and Evaluation (IHME)'s
current forecast suggests a sustained and significant
decline in daily Covid-19 deaths to less than 170. Progress
associated with Covid-19 is the critical factor in the near-
term outlook." He added, "After committing to spending
USS5.2Tn in Covid-19 relief and adding another USS2.0Tn
in operations, the federal US debt could rise by USS70Tn
in 2020 - 2021 This puts the discussion of the Biden
UsSS2.27Tn infrastructure proposal into context The
proposal must pay for itself, which means higher toxes.
While investing in traditional infrastructure such as roads
and bridges has bi-partisan appeal, tox increases and
some programmes dubiously labelled as infrastructure
have caused concern. This concern threatens the potential
passage of the initiative.”

Source: Global Cement - 12 Nisan 2021

Ekonomik Bitytimeyi Sanayi, Sanayinin
Bitytimesini ise Ingaat Malzemeleri
Sanayisi Strtklityor

The Construction Industry Drives Economic Growth and Building
Materials Industry Drives Industrial Growth

ingaat malzemesi sektGrunun ¢ati kurulugu Turkiye Insaat
Malzemesi Sanayicileri Dernegi (Turkiye IMSAD) tarafindan
hazirlanan ‘Mayis 2021 Sektor Raporu'nda su tespitler
yer aldi 2020 ylli Ugunct ceyreginde yuzde 63 ve son
ceyreginde yuzde 5,9 buyuyen Turkiye ekonomisi, 2027 yili
ilk ceyreginde yuzde 7 buyudu. Boylece Turkiye ekonomisi
salgin sonrasi yeni donemde son Ug ceyrektir yuksek
buyume hizlarina ulast. Sanayi sektord 2020 yili Uguncu
ceyreginde yuzde 7.3, dorduncu geyredinde yuzde 10,3,
2021 yi ik geyreginde de yuzde 117 buyume gosterdi.
Sanayideki buyumenin arkasinda ise buyuk olgude ingaat
malzemeleri sanayisi yer aldi.
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The following identifications took place in the ‘May 20217
Sector Report’ drawn up by the Association of Turkish
Construction Material Producers (IMSAD Turkey) the
umbrella organization of the construction materials sector:
The growth in the economy of Turkey that grew by 63
percent in the third quarter and by 59 percent in the last
quarter of 2020 became 7 percent in the fourth quarter.
Hence, the economy of Turkey reached high growth rates
for the last three quarters in the new period following the
pandemic. The industry sector grew by 7.3 percent in the
third quarter and 10,3 percent in the fourth quarter of 2020,
and 117 percent in the first quarter of 2027, To a large extent,
the construction materials industry was responsible for the
industry’s growth.



2020 yi Gguncu geyreginde yuzde 177, son geyredinde
yuzde 19, 2021 yilinin ilk ceyreginde ise yuzde 17 buyuyen
insaat malzemeleri sanayisi, son Ug ceyrek donemdir
sanayinin  ortalama buyUmesinin de Uzerinde buyume

gosterdi.

2020 yilinda yasanan salgindaki sert Uretim dususu sonrasi
insaat malzemeleri sanayisinde, 10 aydir Ust Uste yuksek bir
Uretim artigi donemi uagand.. Ozellikle ihracatin destekledidi
uretim artigl son Ug ceyrektir ¢ift haneli olarak gergeklest.
Dis talebin yil sonuna kadar surecegi, i¢ talebin de daha
cok katki vermesi halinde ingaat malzemeleri sanayisinin
2027 yilini yuzde 20'ye yakin buyume ile kapatabilecedi
6ngoriluyor. Insaat malzemeleri sanayisindeki bu yuksek
bdylme performansinin genel sanayi ve ekonomiyi de

desteklemeye devam etmesi bekleniyor.

ingaat malzemeleri sanayi Gretimi Mart ayinda
yuzde 20,9 artti

Gegen yilin Mart ayinda salginin ilk etkileri ile yavaslayan
ingaat malzemeleri sanayi Uretiminde, 20271 yil Mart ayinda
yUksek bir buyume gerceklesti. Ingaat malzemeleri sanayi
uretimi Ocak ayinda yuzde 178, Subat ayinda ise yuzde
12,3 artt. Mart ayindaki yuzde 209 artigin da katkisi ile
yihn ilk ¢eyreginde sanayi Uretimi gegen yilin ilk ceyregine
gore yuzde 172 buyudu. 20271 yilinin ilk ceyrek doneminde
gerceklesen yuksek Uretim artisinda i¢ talebin canli kalmasi
ve dis pazarlardaki talep artisi etkili oldu. Ig ve dig talep Gretim
artisini destekledi.

2021 yiininilk 3 ayinda 22 alt sektorun 271inde dretim, 2020
yll Ocak-Mart donemine gore artt. 2021 yili Ocak-Mart
doneminde 18 alt sektorde Uretim ayni zamanda ¢ift haneli
ve yUksek oranlar ile artti. En yUksek Uretim artisi yuzde
715 ile tugla ve kiremit sektorunde gergeklesti. Cimento
ve betondan esya Uretimi 36,8 buyudu. Seramik kaplama
malzemeleri Uretimi yuzde 29,3, demir celik radyator Uretimi
yuzde 291, 1sitma ve sogutma donanimlan Uretimi yuzde
286 ve seramik saglik gerecleri Uretimi ise yUzde 276
buyume gosterdi. Yilin ilk 3 ayinda daha sinirli Uretim arts
gosteren Urunler metal yapi ve yapi pargalari, demir gelikten
cubuk ve profiller, elektrikli aydinlatma ekipmanlar oldu.

Uretimi disen tek Urin ise yuzde 74 ile ingaat camlari oldu.

Kaynak: IMSAD (ingaat Malzemesi Sanayicileri Dernegi)
Basin Bilteni, 2 Haziran 2021

Having grown by 1771 percent in the third quarter and 19
percent in the last quarter of 2020, and 17 percent in the first
quarter of 2027, the construction materials industry grew
even above the average growth of the industry for the period
covering the last three quarters.

Following the sharp production drop during the pandemic in
2020, a period of high production increase was experienced
in the construction materials industry for 10 months
consecutively. In  particular, the production increase,
supported by exports, took place in double digits for the last
three quarters. It is predicted that foreign demand will keep
on until the end of the year and that, if domestic demand
provides more contribution, the construction materials
industry can close 2021, with a growth of nearly 20 percent.
It is expected that this high growth performance in the
construction materials industry will continue to support the
general industry and economy.

The production of the construction materials
industry increased by 20.9 percent in March.

In the production of the construction materials industry
that slowed down upon the initial impacts of the pandemic
in March lost year, a high-level growth took place in March
2021 The production of construction materials industry
grew by 178 percent in January ond 123 percent in
February. Also through the contribution of the 20,9 percent
increase in March, industry production grew by 172 percent
in the first quarter of the year, compared to the first quarter
of the previous year. The steady domestic demand and the
increase in dermand on foreign markets were effective in the
high production rise in the first quarter of 20271 Domestic
and foreign demand supported the production increase.

In the initial three months of 2027, the production in 217 of the
22 sub-sectors has increased, compared to the January-
March period of 2020. In the January-March period of 2027,
the production in 18 sub-sectors also increased, with double
digits and high ratios. The highest production rise took place
in the brick and tile sector, with 71.5 percent. The production
of articles from cement and concrete increased by 36.8
percent. The production of ceramic tiling materials grew
by 293 percent, iron and steel radiators by 291 percent,
heating and cooling equipment by 28.6 percent, and ceramic
sanitary paraphernalia by 276 percent. The products with a
more limited production increase in the first three months of
the year were metal structures and building parts, iron and
steel bars and profiles and electrical lighting equipment. The
only product whose production declined was construction
glass by 74 percent.

Source: IMSAD (Association of Construction Material
Producers ] Press Release, 02 June 2021
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Sektor ve Ekonomiden Kisa Kisa

BI"inNOl‘CS on Turkish Cement Sector & Ewnomy

Cimento Uretim: 2021 yil ilk 3 aylik doneminde gimento
Uretimi %26,9 artis gostermistir.

Cimento i¢ Satig: 2021yl ilk 3 aylik doneminde cimento ic
satisl %37,8 artis gostermistir.

Sektor ihracat: 2021 yli 5 aylk doneminde Turkiye
¢imento sektorunun ihracatl miktar bazinda %1,3 azalarak
12,8 milyon tona gerilemistir. Ayni ddnemde ihracat geliri
%13,8 artarak 508 milyon $'a yukselmistir.

GSYH: 2021 yili 1. Ceyreginde Turkiye Ekonomisi %70
buyumustar. inceledigimizde  Tarnm
%75, Sanayi %117 ve Hizmetler sektord %59 artmistir.
Bu dénemde ozel tuketim %74, kamu harcamalari %1,3 ve

Sektorler bazinda

yatinmlar %7114 artmistir.

ingaat sektdri: 2027 yii 1. Ceyredjinde Insaat sektort
%2,8 buyumustdr. Sektorun cari fiyatlarla ekonomi igindeki
payl %54 olarak gergeklesmistir. Ingaat sektorl 2 geyrek
UstUste buyumektedir.

ingaat harcamalari: ingsat harcamalar 2021 yii 1.
ceyredinde 1618 milyar TL olmustur.

Yapi istatistikleri: 2021 yli Ocak-Mart doneminde
Belediyeler tarafindan verilen yapi ruhsatlarinds, bir onceki
yla gore bina sayisi %1318, yuzdlgumu %875, dederi
%144,3, daire sayisl %1056 artt

2027 yli Ocsk-Mart doneminde Belediyeler tarafindan
verilen yapi kullanma izin belgelerinde, bir dnceki yila gore
bina sayisi %12,5, yuzolgimu %44, dederi %34.5, daire
sayisi %21 arttl.

Konut Iistatistikleri: 2021 yii 5 aylk donemde konut
satiglart 418 bin adet olmustur. Bu satiglanin 128 bini ilk
satiglardir. Toplam satiglardaki azalis %3,8 olurken ilk satis
azaligl %8,2 olarak gerceklesmistir.

Ayni donemde yabanciya konut satislan %249 artigla 15,7
bin adet olmustur.

Cari Agik: 2021 yili ilk 3 aylik donemde cari agik 7 milyar
864 milyon S olarak gergeklesmistir. Yilliklandirilmis cari agik
ise 36,3 milyar $ almustur.

Sanayi Uretimi: Sanayi Uretimi 2021 yili ik ceyreginde
%12,3 artmistir.
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Cement Production: The cement production in the first 3
month period of 2027 increased by 26.9%.

Cement Domestic Sales: The cement domestic sales in
the first 3 month period of 2027 increased by 318%.

Exports: Turkey's cement sector exports fell by 1.3 per cent
to 128 million tons in quantity over the five-month period of
2021, In the same period, export revenue increased by 13.8%
to S 508 million.

GDP: The economy of Turkey grew by 70% in the first quarter
of 2027 When we scrutinize it on the basis of sectors, it appears
that both Agriculture sector, Industry sector and Services rose
by 75%, 117% and 5.9% respectively. In that period, Private
Consumption, Public Expenditures and Investments grew by
74%, 13% and 114% respectively.

Construction Secto: The construction sector boosted
by 28% in the first quarter of 2021 Sector's share in the
economy with current prices was 54%. The construction
sector has been growing for 2 consecutive quarters.

Construction Expenditures: Construction expenditures
became 16718 billion TL in the first quarter of 2027,

Building Statistics: In the building permits issued by the
Municipdlities in the January-March period of 2027, the
number of buildings increased by 1318%, area by 87.5%, value
by 144.3%, and the number of flats by 105.6% compared to
the previous year.

In the building utilization permits gronted by municipalities, the
number of buildings increased by 12.5%, area by 4.4%, value
by 34.5%, and number of apartment flats by 21% year-on-
year in the 2021 January-March period

Housing Statistics: Housing sales became 418 thousand
pieces in the initial five-month period of 2021 128 thousand of
those sales are initial sales. The decrease in total sales became
38%, while the initial sales decline took place as 82%. In the
same period, house sales to foreigners boosted by 24.9% to
15.7 thousand units.

Current Deficit: In the first 3 month of 2021 the current
deficit became USS 7 billion 864 million. In addition, the
annualized current deficit was USS 36.3 billion.

Industry Production: Industry production advanced by
12.3% in the first quarter of 2021



Tirkiye'nin ‘Yesil Elektrik Piyasasi

o

[sleme Acilds

Turkeys ‘Green Electricity Market’
Launched for Operation

______________

Enerji Piyasalari isletme AS (EPIAS) binyesinde 1 Haziran'da
devreye giren ve 271 Haziran itibanyla yenilenebilir kaynak
bazinda isleme agilan Yenilenebilir Enerji Kaynak Garanti
(YEK-G) Sistemi ve Organize YEK-G Piyasasinin agilig téreni
yapild.

Devreye giren YEK-G sistemi ve piyasasiyla yenilenebilir
enerjinin tesviki ve gelistirimesi igin dnemli bir adm daha
atldigini dile getiren Enerji ve Tabii Kaynaklar Bakani Fatih
Donmez, sunlar kaydetti:

"YEK-G gonulliluk esasina dayanacak. Ureticilerimize ve
tuketicilerimize kullandiklart  elektrigin kaynagini segme
alternatifi sunuyoruz. Boylece yesil enerji  kullaniminin
bilingli bir segenek haline gelmesini saglayacagiz. Bireysel
kadar
yenilenebilir enerji kaynaklarini tercih edenler, artk YEK-G

tUketicilerden  buyuk  olgekli  kuruluslanimiza
ile bu secimlerini belgelendirebilecek. Boylece Uretimden
tuketime kadar her agamada elektrigin hangi yenilenebilir
kaynaktan Uretildigini takip edebilecek. Tuketiciler artik satin
aldigr elektrigin kaynagini bilecek. Bunu bir sertifikayla ispat
edecekler. Ureticiler de portféylerinde yenilenebilir enerji
bulundurduklarina dair yukumluluklerini boylece dogrulamis
olacaklar. Yenilenebilir enerjide artik her asama kayrt altinda

olacak!”

Yesil enerjinin artik  ekonomilerin - gidisatini belirleyen,
olusturan, anlara yon veren bir nitelige kavusmaya basladigini
anlatan Donmez, Ulkelerin son zamanlarda iklim degdisikligiyle
mucadele icin yenilenebilir enerjide onemli duzenlemeleri
hayata gecirdigini belirtti.

Donmez, bu duzenlemelerden birinin Avrupa Birliginin (AB)
yaymladigji Yesil Mutabakat oldugunu animsatarak, “llerleyen
donemde YEK-G, ABnin karbon vergisi yukumlultkleri ve

The inauguration ceremony of Renewable Energy Resource
Guarantee (RER-G) System and Organized RER-G Market,
put into service within Enerji Piyasalari Isletme AS ([EPIAS) on
June 1 and opened for aperation on the basis of renewable
resources as of June 27, has been held.

Fatih Dénmez, Minister of Energy ond Natural Resources,
stated that another important step had been taken for the
promotion and development of renewable energy through
the RER-G system and market put into service, and said the
following:

‘RER-G will be based on the principle of volunteerism. We
present our producers and consumers with an alternative to
choose the source of the electricity they use. This way, we will
ensure that the use of green energy becomes a conscious
option. Those who prefer renewable energy sources, from
individual consumers to large-scale organizations, will now
be able to certificate their choices with RER-G. Hence,
they will be able to keep track of the renewable source of
electricity at every stage from production to consumption.
Consumers will now know the source of the electricity they
purchase. They will prove it with a certificate. The producers
will this way confirm their obligations that they make
available renewable energy in their portfolio. Every stage in
renewable energy will now be recorded.”

Explaining that green energy is now starting to have a
qualification that determines, creates, and directs the
course of economies, Dénmez said countries have recently
put important regulations in renewable energy into practice
to fight climate change.

Dénmez reminded that one of those regulations is the Green
Deal published by the European Union (EU] and said, “In the
forthcoming period, it will be possible to use RER-G against
the EU's carbon tax obligations and for at-border carbon tax.
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sinirda karbon vergisine karsilik kullanilabilecek. Kaynak
ifsasi ve bunun sertifikalandinimasiyla, yenilenebilir enerji,
Ureticilerimiz igin yeni bir ihracat kapisi olacak. YEK-G
sirketlerimiz i¢in yeni bir kar kapisi olustururken, bizim igin de
enerjide merkez Ulke Turkiye hedefimize yonelik énemli bir
adim daha olacak. Turkiye'nin yurt disina agilan yeni gumrik

kapilarindan biri de YEK-G olacak” diye konustu.

Yenilenebilir enerji kullanimini belgeleyen sirketlerin yurt
ici ve yurt disindaki muadillerine gore rekabet agisindan
daha guglu bir konuma gelecegini vurgulayan Donmez,
"Sosyal sorumluluk, cevre bilinci ve karbon ayak izinin
azaltimasina yonelik atilan bu adim sirketlerimizin marka
degerine de olumlu katkilar sunacak. Itibar yonetiminde
onemli bir enstruman olacak. Firmalarnimiz, surdurulebilirlik
raporlarinda YEK-G belgelerine yer verebilecek. Cevreye

karsl duyarliliklarini bu sekilde kanitlamis olacaklar” dedi.

Dénmez, piyasada gergeklestirilen ilk isleme iliskin, “Organize
YEK-G Piyasasinda ilk eslesme jeotermal enerjide oldu. Ik
eslesmede megavatsaati S lira olmak Uzere 110 adet YEK-G

Belgesi olusturuldu!” ifadelerini kulland..
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Through resource disclosure and certification, renewable
energy will be a new export door for our producers. While
RER-G is creating a new profit door for our companies, it
will be another important step toward our target of Turkey:
the central country in energy. One of Turkey's new customs
gates opening abroad will be RER-G”

Pointing out that companies that certificate the use of
renewable energy will be in a stronger position in terms
of competition compared to their domestic and foreign
counterparts, D6nmez said “This step taken toward social
responsibility, environmental awareness, and reduction of
carbon footprint will also make positive contributions to
the brand value of our companies. It will be an important
instrument in reputation management. Our companies will
be able to include RER-G certificates in their sustainability
reports. This way, they will have proven their sensitivity
toward the environment”

Concerning the first transaction performed on the market,
Dénmez said, “The first matching on the Organized RER-G
Market took place in geothermal energy. In the first match,
10 RER-G Certificates were created, whose megawatt hour
is five liras”



Iklim Degisikligi Sektorel Etkilenebilirlik ve
Risk Analizi Calismalart Devam Ediyor

Climate Change Sectoral Vulnerability and Risk Analysis
Studies Ongoing
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Tiirkiye'de
iklim Uyum
Eyleminin

Giiglendirilmesi

Projesi

“Turkiye de IKlim Degisikligine Uyum Eyleminin Guglendirilmesi
Projesi’, Cevre ve Sehircilik Bakanligi ile Birlesmis Milletler
Kalkinma Programi Turkiye Ulke Ofisi isbirligi ile 2019 yil
sonunda baslad.

Birlesmis Milletler Kalkinma Programi (UNDP) bu Projenin
verimli ve etkili sekilde uygulanmasindan sorumludur. Cevre
ve Sehircilik Bakanligi, projenin nihai yararlanicisidir.  Proje
Avrupa Birligi ve Turkiye Cumhuriyeti tarafindan finanse
ediliyor. Proje hakkinda detayl bilgi https:/iklimeuyum.org/
web sitesinde yer aliyor.

Projenin ana bilesenleri sunlardir:
IKlim direncli strdurlebilir kalkinma icin karar alma
araglarnnin guclendirimesi
Sehirler icin iklim degisikligi ne uyum planlarinin
gelistiriimesi

“The Project of Empowering Action to Adapt to Climate
Change in Turkey” commenced at the end of 2019 in
collaboration between the Ministry of Environment and
Urbanization and Turkey Country Office of the United
Nations Development Program.

The United Nations Development Program (UNDP) is
responsible for the efficient and effective implementation
of that Project. The final beneficiary of the project is the
Ministry of Environment and Urbanization. The project is
financed by the European Union and the Republic of Turkey.
Detailed information about the project is available on the
https://iklimeuyum.org/ website.

The main components of the project are:
Empowerment of decision-making tools for climate-
resilient sustainable development
Development of climate change adaptation plans for
cities
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Isbirlikleri ve egitimler yoluyla iklim degisikligine uyum
kapasitesinin guclendirilmesi
Iklim Degisikligine Uyum Hibe Programi

Proje kapsaminda “Iklim Degisikligi Etkilenebilirlik ve Risk
Analizi" bilegseni yer aliyor. Bu ¢alisma ile iklim degisikliginin
sehirler ve sektorler agisindan olusturdugu riskler
belirlenecek ve riskler igin uyum planlar hazirlanacak.

Projenin genel hedeflerinden biri, sektor dlgeginde iklim
dedisikligine uyumun guglendirimesi  yoluyla toplumsal
direncin artinlmasidir. Bu kapsamda sektorel etkilenebilirlik
ve risk analizi toplantilart yakin gelecekte hazirlanacak olan
Ulusal Uyum Stratejisi ve Eylem Planina temel olusturacakar.

Empowerment of climate change adaptation capacity
by means of colloborations and trainings
Grant Program for Adaptation to Climate Change

“Climate Change Vulnerability and Risk Analysis” component
is covered by the progject. Through that study, the risks
created by climate change in terms of cities and sectors will
be identified and adaptation plans for the risks will be made.

One of the generdl targets of the project is to increase
social resilience through empowering adaptation to climate
change at sector scale. In that scope, sectoral vulnerability
and risk analysis meetings will constitute the basis for the
National Adaptation Strategy and Action Plan to be drawn
up in the near future.

Bu proje Avrupa Birligi ve Tirkiye Cumhuriyeti tarafindan finanse edilmektedir.
This project is being funded by the European Union and the Republic of Turkey

Tirkiye'de iklim Degisikligine Uyum Eyleminin Giiglendirilmesi Projesi
The Project of Empowering Action to Adapt to Climate Change in Turkey

Etki Zinciri: Sanayi Ornegi / Chain of Impact: Industry Example

Maruziyet /
Exposure
IKlim Sinyali Fiziksel Etki
Climate Signal ~ Physical Impact
Sicaklik Degisimi~ Asiri SicaKlar Hammadde
Temperature Extreme Temini
Change Temperatures Raw Material
Supply
Asirt Soguklar
Extremne Cold Uretim Strecleri
Production
Yagis Dedisimi Ardisik Kurak Processes
Precipitation Gunler Sayssi Energy
Change Number of
consecutive
dry days
Ardisik Islak
Gunler Sayis!
Number of
consecutive
wet days
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Etkilenebilirlik /
Vulnerability
Duyarliik Uyum Kapasitesi
Sensitivity Adaptation
Capacity
Uretim igin yeterli
su olmamasl Hammadde
Absence enough kullaniminda
water for ve uretim
production sureglerindeki
verimlilik
Efficiency in raw
Enerji material utilization
kaynaklarina and production
erisimde zorluklar processes
Difficulties in ; _
accessing energy Risk yonetim
resources sisteminin durumu
State of the risk
management
Asin yagis ve system

taskinlarda Uretim
tesislerinin zarar

Ust yonetim ve

gormesi calisanlarin biling
Domage on duzeyi ve yetkinligi
production facilities Level of awareness
in excessive and competence of
precipitation and top management
floods

and employees

Dogal kaynak
yonetiminin durumu
State of natural
resource
management

Tagkin yonetim plani gostergesi

Flood management plan indicator




Bu bilesene iligkim “Kapsam Belirleme Toplantilan”
tamamlandi. TURKCIMENTO toplantilara katilim saglad.

Toplantilar etkilenebilirlik ve risk analizi metodolgjisi, etki
zinciri, gostergeler ve paydaslari iceren ana oturum sunumu
ile baslayip, su kaynaklar, tanm, turizm, kulturel miras,
sosyal kalkinma, sadlik, sanayi, kent, ulasim, iletisim, enerji
ve ekosistem hizmetleri ve biyocesitlilik oturumlar ile 6
gun boyunca devam etti. Her sektor oturumunds, sektorel
etkilenebilirlik ve risk metodolgjisi, iklim tehlikesi, maruziyet,
duyarliik ve uyum kapasitesi faktorleri baglaminda ele alindi.

Bilesen kapsaminda yapllan modelleme calismasina gore
Turkiye geneliicin kotumser senaryo sonuglan asagidaki gibi
Ozetlenebilir:

Sicaklik icin 2700'lere dogru ivmelenerek artan bir

grafikle yaklasik 5-5,5°Clik bir yukselis

Yagis icin ise 2100'lere dogru %15-20'lere varan dusUs

Proje sunumlarinda, sanayi sektordne iligkin etki zinciri
asagidaki gibi orneklenmistir.

Proje kapsaminda
tanimlanmaktadir:

risk bilesenleri asagidaki gibi

Risk: Sonucun kesin olmadigl, degerli bir seyin tehlikede
oldugu sonuglarin potansiyelidir. Risk, etkilenebilirlik,
maruziyet ve tehlikenin birlesimidir.

Tehlike: Can kaybing, yaralanmaya, ya da baska saglik
sorunlarina yol acabilecek, mallara zarar verebilecek veya
mallanin kaybina yol agabilecek, yapilara, gecim kaynaklarina,
servis teminine, ekosisteme ve dogal kaynaklara zarar
verebilecek dogal ya da insan kaynakli fiziksel olay ve fiziksel
etkinin potansiyel olusumuadur.

Maruziyet: Iklim degisikliginden olumsuz etkilenen insanlarin,
gecgim kaynakKlarinin, turlerin veya ekosistemlerin, gevresel
islevlerin, hizmetlerin ve kaynaklarin, altyapinin veys
ekonomik, sosyal ve kalturel varliklarin varligidr.

Duyarliik: Bir sistemin veya turun, iklim degiskenligi veya
degisikliginden olumsuz veya olumlu olarak etkilenme
derecesidir. Etki dogrudan (Ornegin, sicakik degiskenligine
yanit olarak mahsul veriminde degisiklik] veya dolayl
(Ornegin, deniz seviyesinin yukselmesi nedeniyle kiy seli
sikligindaki artigin neden oldugu hasarlar) olabilir.

Duyarlilik igin (veya bir faktard oldugu etkilenebilirlik icin)
maruziyet bir 6n sarttr, ancak her maruz kalan sistem veya
tUr degisiklikten etkilenmeyedbilir.

Uyum Kapasitesi: Sistemlerin, kurumlarin, insanlarin ve diger
organizmalarin potansiyel hasara uyum saglama, firsatlardan
yararlanma veya sonuglara yanit verme yetenedidir.

The "Scope Determination Meetings" relating to that component
have been completed TURKCIMENTO participated in them.

The meetings started with the main session presentation
that included vulnerability and risk analysis methodology,
impact chain, indicators, and stokeholders, and continued
with the sessions on water resources, agriculture, tourism,
cultural heritage, social development, health, industry, towns,
transportation, communication, energy and ecosystem
services, and biodiversity. for six days. In each sector session,
sectoral vulnerability ond risk methodology were discussed
within the context of climate hazard, exposure, sensitivity, and
adaptive capacity factors.

According to the modeling conducted within the scope of the
component, the results of the pessimistic scenario for Turkey
can be summarized in general as follows:

Avrise of approximately 5-5.5 °C for the temperature in an

accelerating increase graph toward the 2100s

Up to 15-20% decrease in precipitation toward the 2700s.

In the project presentations, the chain of impact related to the
industry sector was exemplified as follows:

The risk components are defined within the scope of the
project as follows:

Risk: It is the potential for results where the outcome is not
certain, something valuable is in donger. Risk is a combination
of vulnerability, exposure, and danger.

Danger: The potential occurrence of a physical incident or
physical impact, which is natural or human-induced, which
could result in loss of life, injury, or other health problems,
damage on properties, or loss of them, and which inflict damage
on structures, livelihoods, service provision, ecosystems, and
natural resources.

Exposure: The existence of people, livelihoods, species or
ecosystems, environmental functions, services and resources,
infrastructure, or economic, social and cultural assets,
negatively affected by climate change.

Sensitivity: The degree of a system or species of being
negatively or positively affected by climate variability or
change. The impact can be direct [eg alteration in crop yield in
response to variability in temperature) or indirect (eg. domages
posed by the increase in frequency of coastal flooding due to
sea level rise)

Exposure is a precondition for sensitivity (or vulnerability which
is one of its factors), but not every exposed system or species
might be affected by the change.

Adaptation Capacity: The capability of systems, institutions,
people, and other organisms to adapt to a potential domage,
benefit from opportunities, or respond to outcomes.
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CIMENTAS, Elaz1g 11 Ozel Idaresi
Spor Salonu'nun Isim Sponsoru Oldu

Cimentas, 2006 yilindan beri faaliyet gosterdidi Elazig'da
yatinmlarina  devam  ediyor. Cimento  sektorindeki
yatinmlarninin yaninda, faaliyet gosterdigi bolgelerin sosyal
kalkinmasina da destek veren Cimentas, Elazig Il Ozel idaresi
Spor Salonunun isim sponsoru oldu. Salonun ismi Elazig ||
Ozel Idaresi Cimentag Spor Salonu alarak degistirildi.

Cimentas, Elazigda faaliyet gosteren tesislerinden elde
ettigi Urunlerle katma degeri yUksek projeleri Turkiye'de
ve yurtdisinda hayata gegiyor. Bolgedeki galismalarina ek
olarak, sosyal kalkinma ve yerel ¢alismalan da desteklemek
Uzere Elazi§ il 6zel idaresi Spor Salonunun isim sponsoru
oldu.

“UMARIZ GENGLERI SAGLIKLI GELECEKLE
BULUSTURUR”

Cimentas CEQ'su Cenker Mirzaoglu, konuya iligkin yaptdi
aciklamada “Elazig'daki operasyonumuzu, bolgedeki
caligmalarimizi ¢ok onemsiyoruz. Elazig'da faaliyet
gosterdigimiz 2006 yilindan bu yana yerel otorite ve yerel halk
ile olan bagimizi kuvvetlendirmek ve kalici galismalara imza
atmay! her zaman ajandamizda bulundurduk. Bu kapsamda
Il Ozel Idaresi Spor Salonu'na isim sponsoru olmak bizim igin
cok kiymetli. Elazi§ ilimizde spor aktivitelerini desteklemek
icin atu@miz bu adim umariz gencleri saglikli geleceklerle
bulusturmak Uzere vesile olur” ifadelerine yer verdi.
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Cimentas continues its investments in Elazig where it has
carried out its activities since 2006. Supporting the social
development of the regions where it operates, in addition to its
investments in the cement sector, Cimentas has become the
name sponsor of the Sports Hall of Elozig Special Provincial
Administration. The name of the hall was changed to Elazig
Special Provincial Administration Cimentas Sports Hall

Cimentas implements projects with high added value in Turkey
and abroad, with the products that it obtains from its facilities
operating in Elazig. In addition to its work in the region, it has
become the name sponsor of the Sports Hall of Elozig Special
Provincial Administration.

“WE HOPE IT BRINGS A HEALTHY FUTURE TO
YOUNG ONES”

In his statement regarding the issue, Cimentas CEO Cenker
Mirzaoglu said. "We attach importance to our operation in
Elozig and our work in the region a lot. Since we started
operating in Elozig in 2006, we have alwaoys kept strengthening
our ties with the local authority and local people and carrying
out permanent endeavors on our agenda. In this scope, it is
very valuable for us to become the name sponsor of the Sports
Hall of Special Provincial Administration. We hope this step we
have taken to provide support to sportive activities will be an
opportunity to bring a healthy future to young people.”



AKCANSA Satis Hacmini Yiizde 13 Artirdi

AKCANSA Increases its Sales Volume by 13 Percent

AKCANSA, ic pazarin canlanma isaretleri verdidi yilin ilk
ceyrek doneminde yurtigi satis tonagjini yuzde 13 arturd.
Sirketin s6z kanusu donemde toplam satis geliri 527,3 milyon
Tl'ye ulasirken, gegen yil ydzde 4 olan FAVOK de yuzde
147'e yukseldi. Net kar 24,8 milyon TL olarak gergeklesti.

AKCANSA, Ocak-Martdaneminde toplam 711bin ton gimento
ve Klinker ihracati gergeklestirirken; sirketin inracat geliri TL
bazinda yuzde 7 artig gasterdi. Ingaat sektorinin gelecek
aylarda canlanacagina iliskin  beklentilerin - gUglenmesi
nedeniyle i¢ satislar artis gosterdi. Gegen yil toplam 706 bin
ton ig satis gerceklestiren sirketin bu yilin ayni donemindeki
satisi yuzde 13 oraninda artigla 800 bin tona ulast.

Pandeminin yarattgi zorluklann yilin ik ceyredinde de devam
ettigine dikkat ceken AKCANSA Genel Mudurd M. Zeki
Kanadikirik, “Olumlu gelismelere bagli olarak, yilin ilerleyen
donemlerinde iceride ve disarida dasha iyi performans
kaydetmek icin hep birlikte galisacadiz’ diye konustu.

AKCANSA'YA TURKIYE IMSAD GELECEGE YATIRIM
ODULLERI'NDEN UG ODUL

Bu sene UcUncisu gergeklesen Turkiye IMSAD 2020
Gelecege Yatinm Odulleri térenle sahiplerine verildi. Turkiue
insaat Malzemesi Sanayicileri Dernegi (Turkiue IMSAD),
2020 Gelecege Yatnm Odulleri igin Uyelerinin katlimiyla
internet Uzerinden gergeklestirdigi 6dul toreninde, 48 proje
arasindan bagimsiz bir jurinin de@erlendirmesi ile dereceye
giren projeleri agikladt.

AKCANSA, cevre alaninda “istanbul'un Auginin Cozum
Ortagiyiz Projesi’, ekanomi alaninda, "Smart Beton Projesi”
ile birincilik 6dulu alirken sosyal alanda “Benim Mahallem
Projesi” ile ikincilik 6dulune layik goruldu.

AKCANSA increased its domestic sales tonnage by 13
percent in the first quarter of the year, in which the domestic
market signalled recovery. In the period in question, while
the company’s total sales revenue reached 5273 million TL,
its EBITDA that was 4 percent last year increased to 14,1
percent. Its net profit took place as 24,8 million TL.

AKCANSA exported a total of 711 thousand-ton cement and
clinker in the Jonuary-March period while the company’s
export revenue rose by 7 percent on a TL basis. Domestic
sales increased due ta the rise of the expectations that the
construction sector would revive in the forthcoming months.
Having performed a total of 706 thousand-ton domestic sales
last year, the company’s sales in the same period of this year
reached 800 thousand tons with an increase of 13 percent.

Highlighting the fact that the challenges inflicted by the
pandemic also continued in the first quarter of the year,
M. Zeki Konadikink, AKCANSA General Manager, said,
‘Depending on the positive developments, we will work all
together to have better performance domestically and
abroad in the subsequent period of the year”

THREE AWARDS TO AKCANSA FROM IMSAD
TURKEY INVESTMENT IN THE FUTURE AWARDS

IMSAD Turkey 2020 Investment in the Future Awards
organized for the third time this year were conferred to
their winners with a ceremony. Association of Turkish
Construction Material Producers (IMSAD Turkey) has
announced the projects that won an award among 48
projects, with the assessment of an independent jury, at the
award ceremony held online through the participation of its
members, for the 2020 Future Investment Awards.

While AKCANSA received its winner prize with its “We are
the Solution Partner of Istanbul's Waste Prgiect” in the
environmental category and with its “Smart Concrete Project”
inthe economy category, it was deemed worthy of the second
prize with its "My Neighborhood Project” in the social category,.
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CIMSAdan 174 Milyon Lira
Net Kar

Sabanci Holding istiraki CIMSA, yilinilk
ceyreginde satis gelirlerini bir onceki
yiin ayni donemine gore 2 kat arttrdt.

istrak bu donemde 633 milyon
lira satis geliri ve 174 milyon lira net
kar elde etti llk geyrekte basaril
bir grafik ortaya koyduklanni dile
getiren Genel Mudur Umut Zenar,
sunlar soyledi: "2021 yilina basarili
bir giris yaptik. Ilk geyrekte ozellikle
yurticinde gergeklesen guglu talep
karliiga onemli katki sagladi. Yurt
ici pazardaki buyumenin yani sira
ihracat piyasalarindaki etkinligimizi de
surdurduk. 65'ten fazla Ulkeye beyaz cimenta ihrag ederek
uluslararasl Uretici kimligimizi her gegen gun daha da
guclendiriyoruz. Son yillarda hayata gegirdigimiz yatinmlarin
sonucunda artan beyaz gimento Kapasitesiyle yurt disi
pazarlarin yani sira i¢ piyasada da daha da etkin konuma
geliyoruz. Ik ceyrekte aldigimiz sonuglar da bunun bir
gostergesi. Onumizdeki donemde Grin ve hizmetlerimizle
hem sektorun hem de Ulke ekanomimizin geligimine katki
sunmayl suUrdurecegiz” Dijital ¢aga ayak uydururken
teknolojiyi en verimli sekilde kullandiklarini ve surdurtlebilir
bir gelecede katki sunmaya gayret ettiklerini belirten
Zenar, s0yle konustu: “Yatinmlanimizi gergeklestirirken,
urdn ile hizmet gelistirme uygulamalarini kurgularken,
sosyal ve gevresel faktorleri goz 6nunde bulunduruyoruz.
Bu kapsamda CIMSA olarak atk kullanimi konusunda
ciddi bir hedef koyduk. Fabrikalarimizda farkli sektorlerden
tedarik ettigimiz atiklar donusturuyor ve enerji ihtiyacimizi
karsiliyoruz. Yillik atik kullanim aranlarnimizi yaklasik 2 katina
gikararak surdurUlebilirlige sagladigimiz katkiy artirmays
hedefliyoruz’
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CIMSA, @ Sabanci Holding dffiliate,
increased its sales revenues in the first
quarter of the year as compared to the

same period of the previous year.

The dffiliate had sales revenue of 639
million liras and @ net profit of 174 million
liras in the said period. Stating that they
demonstrated a successful graphic in
the first quarter, General Manager Umut
Zenar said, “We started the year of 2021
successfully. Strong domestic demand
in the first quarter provided a significant
contribution to profitability. In addition
to the growth on the domestic market,
we also continued our effectiveness on the export markets.
We are empowering our international producer identity every
day by exporting white cement to over 65 countries. With
the white cement capacity that increased as a result of the
investments we have implemented in recent years, we are
becoming more effective on the domestic market as well as
on foreign markets. The results we obtained in the first quarter
are also an indication of this. In the forthcoming period, we will
continue to present contributions to the development of both
the sector and our country's economy through our products
and services.” Specifying that they use technology in the most
efficient manner ond endeavor to contribute to a sustainable
future, while keeping up with the digital age, Zenar said, "We take
social and environmental factors into account when making our
investments and plonning the product and service development
practices. In this scope, as CIMSA, we have set a serious target
regarding the use of waste. We convert the waste we supply
from different sectors and meet our energy needs in our plants.
We aim to increase the contribution we made to sustainability

by doubling our annual waste utilization ratios.”



Adil Sani KONUKOGLU ‘Anadolu'nun
En Buytkleri Paneli’nde Konustu

Adil Sani KONUKOGLU Talks at
‘Anatolia’s Top Entities Panel”

Hyeenadolle
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Ekonomist

Ekonomist Dergisi tarafindan sirketlere yonelik
gerceklestirilen Anadolu’'nun 500 Buyuk Kurulusu
Arastirmasinda SANKO Holding adina Yonetim Kurulu

Baskani Adil Sani Konukoglu'na 6dul sunuldu.

SANKO Holding Onursal Bagkani Abdulkadir Konukoglu'na
ise sanayilesmenin yani sirg, sivil toplum kurulustan, sosyal
sorumluluk projeleri ve hayir isleri ile Turkiye'ye deger
kattigindan dolay “Onur Oduld” takdim edildi.

Agihs konusmasini Tarim ve Orman Bakani Bekir
Pakdemirlinin yaptigi ‘Anadolu 500 Odul Toreni” pandemi
kosullarindan dolayr online olarak gergeklestirildi.

SANKO Holding Yonetim Kurulu Bagkani ve GSO Meclis
Bagkani Adil Sani Konukoglu, “Uretimden vazgecmemeliyiz.
Ulkemizin gelecedi Uretimden geciyor. Gaziantep'te yen
yatnmlar ve ilave organize sanayi bolgesi agmamiz Igin
yogun talep var” dedi.

In Anatolia’s Top 500 Institutions Research conducted by
Economist Magazine for companies, an award was conferred
to Adil Sani Konukoglu, Chairman of the Board of Directors,
on behalf of the SANKO Holding.

An “Honorary Award” was presented from the
nongovernmental organization to Abdulkadir Konukogly,
SANKO Holding Honorary President, for adding value to
Turkey with his social responsibility projects and charitable
works in addition to industrialization.

The Anatolia's Top 500 Institutions Award Ceremony,
whose inauguration speech was made by Bekir Pakdemirl
the Minister of Agriculture and Forestry, was held online due
to the pandemic circumstances.

Adil Sani Konukoglu, Chairman of the Board of Directors of
the SANKO Holding and Chairman of the GSO Assembly,
said, "We must not give up production. The future of our
country has to do with production. There is an intense
demand for our new investments and the opening of an
additional organized industrial zone in Gaziantep.”
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Konukoglu, Gaziantep ve Anadolu sanayicisinin pandemi
kosullarina ragmen Uretim ve istihdsmdan taviz vermeden
buyuk fedakarlik ornedi sergileyerek Turkiye ekonomisine
katki sunma c¢abasi igerisinde oldugunu belirterek, 20271
ylindan umitliyim, 2022 cok daha igi olacak. Ulkenin gelecegi
Uretimden geciyor” diye konustu. “Umitliyim, verilere
baktudimizda sadece sanayi sektorinde dshi yuzde 10'un
Uzerinde buyume bekliyorum” diyen Konukaglu, Anadolu
sanayicisinin Turkiye'nin Uretimine ve istihdamina katki
sunmak igin buyuk c¢aba gosterdigini soyledi. Konukogly,
“Tesviklerin dogru yerlere, dogru zamanda ve 0nU acik
sektorlere verilmesi lazim. Ithalat kisitlayici sektorlere
daha fazla agirlik verilmesi gerekiyor. Sanayjiciler olarak var
gucumizle galismaya devam edecegiz. Anadolu artik cok
farkll bir noktada. Bundan sonra da daha farkll noktaya
gidecektir" dedi.

Gaziantep Organize Sanayi Bolgesindeki yatinmcilarin iki yil
once kendilerinde olan fazla arazileri iade etmek isterken,
bugun ilave organize sanayi bolgesi agllimas! igin talepte
bulunduklarinin altini gizen Konukoglu, sozlerini soyle

sUrdurdi:

"Gaziantep'te yatinm yapabilmek igin girisimciler 1srarla ilave
organize sanayi bolgesi istiyorlar. ki calisma yapiyoruz biri
10 milyon metrekare, digeri ise 15 milyon metrekare. 50
milyon metrekare alanimiz var ve tamami dolmus durumda.
Gaziantep sanayicisi 60 bin ek istihdam sagladl. Zor
donemde bunu basardiysak 20271 yilinda gok daha basarlli
olacagimizdan hi¢ suphemiz yok, umutluyum.

SANKO alarak bu yil 250 milyon dolarlik yatirim
gergeklestirecegiz. Ilave olarak da buyime hizimizin yizde
10'un Uzerinde olacagini tahmin ediyorum. Enerjideki artis
da ¢ok onemli. 2020'de, pandemi ve Uc¢ aylik bir is kaybi
olmasina ragmen enerji tuketimi yuzde 12,7 artt”’
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Konukoglu expressed that Gaziantep and Anatolian
industrialists are in an endeavor to contribute to the economy
of Turkey by demonstrating an example of huge sacrifice
without compromising production and employment despite
the pandemic conditions, and said, ‘| am hopeful for 2021
and 2022 will be much better. The future of the country has
to do with production.” By saying, ‘I am hopeful; in view of
the data, | expect a growth of more than 10 percent even
in the industrial sector alone” Konukoglu specified that
the Anatolion industrialists are making substantial efforts
to contribute to Turkey's production and employment
Konukoglu said, “Incentives must be granted to the right
places, at the right time, and in the sectors that have a clear
path. The sectors that restrict imports must be emphasized
more. As industrialists, we will continue to work with all our
strength. Anatolia is now at a very different point. It will
progress toward a different point from now on as well”

Pointing out that while the investors in Gaziantep Organized
Industrial Zone wanted to return the surplus londs in their
possession two years ago and now made a request for
opening an additional industrial zone, Konukoglu continued
his speech as follows:

“Entrepreneurs insistently request an additional organized
industrial zone to invest in Gaziantep. We are carrying out
two works, one being 10 million square meters and the other
15 million square meters. We have a 50 million square-meter
area and it is entirely full. Gaziantep's industrialists provided
an employment figure of an additional 60 thousand people.
If we succeeded this during a challenging period, we have
no doubt that we will be much more successful in 2027, |
am hopeful.

As SANKO, we will make a 250 million-dollar investment this
year. In addition, | estimate our growth rate to be more than
10 percent. An increase in energy is also very important. In
2020, despite the pandemic and a three-month business
loss, energy consumption increased by 12.7%."



MEDCEM Cimentodan 210 Milyon Dolarlik

Yatirim

Eren Holding istiraki olan MEDCEM
Gimento, 210 milyon Amerikan dolari
yatnm ile Mersinde bulunan mevcut
fabrikasinin kapasitesini yillik 3,5
milyon ton Kklinker Uretiminden 6,5
milyon tona gikaracak. Yaklasik %
SOk bir kapasite artisi saglayacak
olan yeni yatinm ile MEDCEM
Cimento, dunyanin en buyuk
¢imento fabrikasina sahip Ureticiler
arasinda yer alacak.

Yatinm igin gerekli her turld yasal izin surecini tamamlayan
MEDCEM Cimento, imalat calismalarina aktif olarak
baslarken, diger yandan fabrika sahasindaki ingaat
galismalarina hiz verecek. 2021 Agustos ayl basinda ise
insaat islerine agirlik verecek olan MEDCEM Cimento, 210
milyon dolarlik yatinmiyla gerceklestirecedi ¢alismalarini 20
aylik surede tamamlayarak, 2023 yilinin ik geyreginde yeni
uretim hattinda Uretime baslayacak.

ISTIHDAMA DA KATKIDA BULUNACAK

Toplam caligan sayisi surekli taseronlarla beraber S00
kisi alan MEDCEM Cimento, gergeklestirecegi yatinm ile
istihdama da 6nemli oranda katkida bulunacak. Yeni yatinmin
ardindan direkt galisan sayisinda asgari %30'luk bir istihdam
artisl stz konusu olacak.

AMERIKA BIRLESIK DEVLETLERI'NDE YENI
TERMINAL PLANI

Kamerun ve Tunus'ta 6gutme tesisleri, Rusya'da ve Kuzey
Kibris Turk Cumhuriyetinde terminalleri bulunan MEDCEM
Cimento, yakin zamanda Gnemli bir pazar olan Amerika
Birlesik Devletlerinde de yeni bir terminal agacak. ABD'deki
terminal yatnmina dair arastirma c¢alismalar  baslatan
MEDCEM Cimento, yeni terminalle ilgili gorusmelerini
yakin zaman iginde sonuglandiracak. Yatinm planiyla ilgili
agiklamada bulunan MEDCEM Cimento Genel Mudurd Murat
Kahya: “Sirket olarak kisa vadede baslamayr dusundugumuz
yatinm planlanmiz ve ¢alismalanmiz son hizla devam ediyor.
Geng bir sirket olsak da sektorun en onemli oyuncularindan
birisiyiz. Tek hatta Ulkemizin ve Avrupa'nin en buyuk tesisiyiz.
270 milyon Amerikan dolan yatnmimiz ile Mersinde
bulunan fabrikamizda yaklasik % SO'lik bir kapasite artis
saglayacagiz. Yeni yatinmimiz ile dunyanin en buyuk cimento
Ureticilerinden biri, Ulkemizin en buyuk tesisi ve inracatgisi
olacagiz. Global pazarda bir numarall Turk gimento markas!’
olma hedefimize ulasmak istiyoruz” dedi.

MEDCEM Cement, an cffiliate of
the Eren Holding, will raise the
annual clinker production capacity
of its current plant in Mersin from
3.5 million tons to 65 million tons,
with an investment of 210 million US
dollars. With the new investment that
will provide a capacity increase of
approximately 90%, MEDCEM Cement
will be among the producers having
the largest cement plonts in the world.

Having completed all kinds of legal permit processes required
for the investment, MEDCEM Cement will actively start the
production works, while accelerating the construction works at
the plant site. MEDCEM Cement that will focus on construction
works at the beginning of August 2021 will start production
on its new production line in the first quarter of 2023, by
completing its works, which it will put into practice with an
investment of 210 million Dollars, in a 20-month process.

IT WILL CONTRIBUTE TO EMPLOYMENT AS WELL

MEDCEM Cement whose total number of employees is 900
together with permanent subcontractors will provide significant
contribution to employment with the investment it will make.
Following the new investment, a minimum 30% employment
increase in the number of direct employees will be in question.

NEW TERMINAL PLAN IN THE UNITED STATES OF
AMERICA

MEDCEM Cement that has grinding facilities in Cameroon and
Tunisia and terminals in Russia and the Turkish Republic of
Northern Cyprus will soon open a new terminal in the United
States of America that is an important market Having started
research work on a terminal investment in the US, MEDCEM
Cement will conclude its negotiations on the new terminal soon.
In his statement about the investment plan, Murat Kohya, General
Manager of MEDCEM Cement, said, “Our investment plans and
studies that we as a company intend to start in the short term
continue at full throttle. Even if we are a young company, we
are one of the most important actors in the sector. On a single-
line basis, we are the largest facility of our country and Europe.
With our 210 million US S investment, we will achieve a capacity
increase of approximately 90% in our plant in Mersin. With our
new investment, we will be one of the largest cement producers
in the world and the largest facility ond exporter of our country.
We want to achieve our target of being the number one Turkish
cement brand on the global market”
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OYAK Cimento Etik ve Itibar Dernegi
Uyesi Oldu

OYAK Cimento Fabrikalart A.S, Turkiye'nin énde gelen kurum
ve kuruluslarinin katilimiyla 160tan fazla Uyeye ulasan Etik

ve Itibar Dernegi'nin (TEID) yeni Uyesi oldu.

Sirketin kanuyla ilgili yaptigi yazili agiklamada, “Gecmisten
buglne evrensel insan haklan ve etik degerlere verdigi
onemle saygin ve ornek bir kurulus olmaya devam eden
sirketimiz, belirledigi etik degerler ve rekabet kulturd
gergevesinde calismalarini surdurtyor. Vizyon, misyon ve
degerlerimiz dogrultusunda; seffaflik, durustlik, topluma
ve cevreye sayg, musteri ve calisanlarin mutlulugy,
mukemmeliyet ve guvenilirlik ilkelerigle  ¢alismalarini
surduren OYAK Cimenta, verimlilik, yaraticilik ve kar odaklilik
ilkelerigle de ¢imento kullanim alanlarini geligtirerek sektdre

onculuk ediyor” denildi.
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OYAK Cimento Fabrikalor AS. has become a new member
of Ethics &Reputation Society (TEID) that has reached a
figure of more than 160 members through the participation

of Turkey's leading institutions and organizations.

The written statement made by the company on the issue
reads: "Our company that has kept being a respected and
exemplary institution with the importance it attaches to
universal human rights and ethical values for a long time
continues its activities within the framework of the culture
of ethical values and competition it has determined. OYAK
Cement, which continues to work through the principles
of transparency, honesty, respect for the society and the
environment, satisfaction of customers and employees,
excellence, and reliability, also spearheads the sector by
developing its cement utilization areas with the principles of
efficiency, creativity, and profit orientation.
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“Gimento ve Beton Diinyast” Chemical Abstracts ve
veritabanlari tarafindan taranmaktadir.

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

icerik

Dergimizde, cimento ve beton teknolojisi uygulamalarininilerlemesinden
buyuk olgude sorumlu olan muhendisler, mimarlar, mUteahhitler,
Ureticiler, arastirmacilar ve teknisyenleri sektorle ilgili gelismelerden
bilgilendirmek amaciyla asagdidaki basliklarda siniflandiniabilecek yazilar
yayimlanir.

Yazi Turleri

En fazla 7500 kelimeden olugan 6zgUn arastirma makaleleri
En fazla 7500 kelimeden olusan belirli bir konuya ait gegmis
galismalar derleyen son durum raporlart

En fazla 2500 kelimeden olusan teknik notlar

En fazla 2500 kelimeden olugan sektdrel vaka calismalar
Dergide daha 6nce yayimlanmig arastirma makaleleri ve teknik
notlara iliskin yorumlar

Yazim Kurallari

Makaleler Turkge ve Ingilizce yazimalidir

BUtdn yazi tarleri 100 - 150 sozcUkten olugan hem Turkce hem
de Ingilizce 6zet (abstract) igermelidir.

Makaleler A4 sayfasinda Times New Roman 12 pun-

to kullanilarak iki aralikli olarak yazimalidir. Sayfalar
numaralandinimalidir.

BUtdn gizelge ve sekiller metnin icinde kendisine yapilan atifa en
yakin konumda bulunmali ve uygun sekilde numaralandinimalidir.
(Orn: Sekil 1, Cizelge ).

Sl birim sistemi ve standart semboller kullaniimalidir.

Kaynaklar APA stili kullanilarak verilmeli ve metinde koseli par-
antez icinde numaralandinimalidir.

Ornekler agagida verilmistir.

1. G.R. Gouda, Cem.ConcrRes. 9.209 (1979).

2.FM.Lea, The Chemistry of Cementand Concrete, p.333, Edward
Arnold (Publishers) Ltd, London,1970.

receive a total of upto S00.- TL.
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Content

In order to inform engineers, architects, contractors, manufacturers,
researchers and technicians, who are lorgely responsible for the
advancement of cement and concrete technology applications,
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Beton Kaplamalarin Karakteristiklerini Belirlemede
Kullanilan Degerlendirme Yontemlerine ve
Durum Géstergelerine Genel Bakis

Ozet

Gerek karayolu idareleri gerekse arastirmacilar tarafindan
yol kaplamalarinin karakteristiklerini belirflemek veya hizmet
duzeyleri degerlendirmek Uzere cesitli durum  indeksleri
kullanmaktadir. Bu calismada, beton yollar ¢zelinde kaplama
durumunun degerlendiriimesi igin literatUrde sikga kullanilan
farkll (PSI, PCI, IRI) indeksler ve degerlendirme yontemlerine
ele alinarak, tanimlari, hesaplama prosedurleri ve birbirleri ile
olan iligkileri incenmis ve en dnemlisi beton kaplamalarin bu
yontemler vasitasiyla nasil degerlendirildidi arastinimistrr.

Girig

Beton kaplamalar karayollar, havaalanlari, belediye ve il 6zel
idaresine bagli yollar, otoparklar endustriyel tesisler ile diger
altyapi kaplama ingalannda kullanimaktadir. Uzun ¢marld
malzemelerle uygun sekilde tasarlandiklarinda ise hig bakim
gerektirmeden veya ¢ok az bakimla onlarca yil dayanabilen
beton kaplamalar, ozellikle, kdti malzeme secimi ile birlikte
tasarnm veya yapimda yapilan kusurlar, beton kaplamalarin
omurlerini - 6nemli  olctde  sinirlandirmaktadir.  Bundan
dolayl, proje dnceliklerini, secimleri ve kaplama performans
dederlendirmeleri gercekei bir sekilde yapabilmek icin
ustyapi ve analizini
gerektiren Ustyapl yonetimi kritikk bir hale gelmektedir.

Ornegin ABD ve Kanada karayollarinda 1960'lara kadar

durumu  verilerinin - toplanmasin

bakim ve rehabilitasyon alternatifleri  dusunulmeden
kaplama tasarimlari gerceklestiriliyorken, servis dmurlerine

ulagsmadan 6nce ortaya gikan Ustyapl bozulmalar dogru bir
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Summary

Researchers and highway agencies all over the world
have created a wide range of pavement indices to
measure or assess the condition of the pavement. This
study reviews the common indicators that have been
applied to evaluate the condition of concrete pavements.
Definition and calculation procedure for all indicators and
evaluation methods including PSI, PCl, FWD, and IRI are
given, respectively. The main focus of this study is on how
concrete pavement are evaluated by these methods.

Introduction

Concrete (PCC) pavemnents have been utilized for highways,
airports, streets, local roads, paorking lots, industrial
facilities, and other sorts of infrastructure. Concrete
pavements, when properly designed and constructed of
long-lasting materials, can last for decades with little or no
maintenance. Concrete pavements require less care under
the same environmental and traffic conditions, but they
are not maintenance free. However, in certain situations,
design or construction defects, as well as poor material
selection, have significantly limited pavement lifetimes.
As a result, the function of appropriate maintenance
becomes critical. Pavement management necessitates
the gathering and analysis of pavement condition data in
order to define project priorities, choices, and performance
forecasting. The fundamental cause for the creation of
pavement management was the unexpected pavement



Ustyapr yonetiminin ne kadar kritik oldugunu gostermistir.
Kapsamli arastirmalar neticesinde, ozellikle 30 veya 40
yl bulan yasam dongusune sahip kaplamalarin  gerek
tasarim ve gerekse inga sureglerine bakim ve rehabilitasyon
alternatiflerinin entegre edilmesi uygun gorulmus ve kayma
direnci, yapisal kapasite, duzgunsuzluk ve bozulmalar gibi
farkll parametrelerin yer aldigi Ustyapr durum indeksleri
bu alternatiflerin  degerlendirmesi amaciyla kullaniimaya
baglanmistr (bkz Sekil 1),
degerlendirmek Uzere en sik kullanilan durum indeksleri, PCl

Bunlar arasinda kaplamay

(Kaplama durumu indeksi), PSI (Kaplama servis yetenegi
indeksi), pUruzILILGU  degerlendirmek
Duzgunsuzlik indeksi (IRN), kayma direnci (SN) ve Dusen
agirlikii deflektometrelerdir (FWD).

icin  Uluslararasl

=ood

uonpuas
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Rehabilitation

failures on the US Interstate and Canadion Highway
Systems. Up to 1960's, the impact of pavement care and
rehabilitation alternatives on the design technique had
not been evaluated. As a consequence of the thorough
research, it was determined that maintenance and
rehabilitation must be integrated into the design and
construction of pavements with a life cycle of 30 or 40
years (see Figure 1) Since then, Road Condition Indices
have been established to conduct essential management
activities. Different parometers like skid resistance,
structural capacity, roughness, and distress are included
in these indices. The most frequent condition indices to
assess pavement are PCl (Pavement condition index), PSI
(Pavement serviceability Index), International roughness
index (IRI) for evaluating roughness, the skid number (SN),
and Falling weight deflectometers (FWD).

Preventive Maintenance

r\l‘xa@}

Sekil 1: Pavement condition as a function of time (FHWA 2010)
Figure 1: A Zamanin bir fonksiyonu olarak kaplama durumu (FHWA 2010)

Kaplama Servis Yetenegi indeksi

Kaplamanin belirli bir bolimunun mevcut durumunda
uUksek hiz ve yuksek hacimdeki, tasit trafigine (kamyon
ve arag) hizmet edebilme kabiliyeti, servis yetenegi
olarak belirlenir. Bir kaplamanin insa edildigi zamandan
kadarki
yetenegi gecmisi, kaplamanin performansini tanimlamak

degerlendirildigi  zamana hizmet edebilme
icin kullanilabilir. Servis uetenegi indeksinin (PSI) temeli
Amerikan Devlet Karayolu ve Tasimacilik Idareleri
Birligi'nin (AASHTO) tanimladigi mevecut hizmet verebilirlik
duzeyi (PSR) clusturmaktadir. Bir kaplamanin PSR degeri

iki sekilde elde edilebilir. llk olarak, kaplamanin mevcut

Pavement Serviceability Index (PSI)

The capacity of a specific segment of the pavement
to handle high-speed, high-volume, mixed (truck and
vehicle) traffic in its current state is referred to as present
serviceability. The serviceability history of a pavement
from the time it was built to the time it was evaluated
can then be used to describe its performance. (HIGHWAY
RESEARCH BOARD, 1962) The present serviceability
index [PSI) is based on the original AASHTO PSR.
The present serviceability rating (PSR) of a section of
pavement can be obtained in two ways. In a first way,
the current physical quality of the pavement is indicated
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fiziksel kalitesi, gozlemlere dayall olarak uygun “cokK iy,
iyi, ortalama, dusuk ve ¢ok dusUk” gibi niteliksel ifadeler
ile belirtilir (Bkz. Sekil 1). Ikinci olarak, bu fiziksel dlguler
toplanmasi ve ardindan matematiksel donusumleri
saglanmasiile PSI degeri olarak elde edilmektedir. Bununla
beraber, PSR veya PSI degerleri, birgok eyalet tarafindan
Ustyapl yanetimi sistemlerinin (PMS)  gelistirimesinde
kaplama bozulma indeksleri olarak benimsenmistir. Ayrica
daha objektif bir degerlendirme birimi olan PSI, daha sonra
pUruzIUlok, tekerlek izi derinligi ve ¢atlama olcumlerine
bagli olarak genel kaplama durumunu degerlendirilmesinin
bir 6lgutu olarak gelistirilmistir. Bu nedenle ABD'de birgok
federal karayollar idaresi, Ustyapr yonetim sistemlerini
geligtirirken genel bir gosterge olarak PSR veya PSI

kullanimini benimsemistir.

on an appropriate adjective scale based on visual and
other sensory observations. (see Figure 2) In the second
technique, specific physical measures are gathered and
then putinto a mathematical phrase to yield a value known
as the Present Serviceability Index (PSI). The AASHO PSR
or the PSI was adopted by many states as their pavement
distress index in the development of their PMS. Later, a
more objective measure, the PSI, was developed as a
way to calculate overall pavement condition based on
measurements of roughness, rut depth, and cracking.
Many State highway ogencies adopted the use of the
PSR or PSI as an overall indicator as they developed their
pavement management system.

Acceptable?

Yes

No

Undecided

Section Identification

Rater Date _ time

Veery good
4 ——

good

3 s

Fair

2 L — — |

Poor

| ——

Very poor

0 —t
Rating

Vehicle

Sekil 2: Tipik mevcut hizmet verebilirlik duzeyi (PSR) degerlendirme formu (Carey Jr & Irick, 1960)
Figure 2: Individual present serviceability rating form (Carey Jr & Irick, 1960)

Beton kaplamalarigin
PSI hesaplamasi

AASHTO, deneme sureci sirasinda 5 puanlik bir kaplama
gelistirmistir.
mUkemmel kaplamalar igin PSI =5; 4-5 cok iyi; 3-4 iyi;
orta 2-3; 1-2 dusik icin; 0-1 son derece dusuk [6, 7).
Burada PSI, kaplama duzgunsuzlUgune ve bozulmalarina

kalitesi derecelendirme sistemi Bunlar:

iliskin verileri iceren AASHO Yol Testi servis verebilme
yetenegi korelasyon analizinden elde edilen verileri
kullanarak kaplama kalitesini degerlendirmektedir. Servis
yetenegdi derecesi ve egimin varyansi (SV) arasinda
onemli bir egrisel iligki vardir. SV terimi, dizgunsuzluk
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Calculation of PSI for concrete
pavements

AASHTO developed a 5-point rating system of pavement
qualities during the trial process: PSI =5 for excellent
pavement; 4-5 for very good, 3-4 for good; 2-3 for
average; 1-2 for poor; O-1for extremely poor [6, 7] The PSI
evaluates pavement quality using data from the AASHO
Road Test serviceability correlation analysis, which
includes data on pavement roughness and damages. The
serviceability grade and SV have a substantial curvilinear
relationship. The SV term was modified into the term log
(1+ SV) in order to create a linear model for serviceability



ve kaplama bozulmalarinin bir fonksiyonu olarak servis
verebilirlik yetenedi icin dogrusal bir model olusturmak
amaciyla log (1 + SV) terimine donusturbimustir. Beton
kaplamalar icin, log (1 + SV) ile PSR arasindaki dogrusal
korelasyonlar, yizde 89'luk korelasyon katsayilar (R2 ) ile
ifade edilmektedir. Bilindigi Uzere kaplama duzgUnsuzlugu
ve bozulmalar arasindaki iligkilerde géz 6nune alindiginda,

as a function of roughness and distresses. For concrete
pavements, the linear correlations of log (1 + SV] with
PSR showed correlation coefficients (R2) of 89 percent.
Thus, the roughness term dominates the prediction
of serviceability, as should be expected because of
the interaction between distress and roughness. The
obtained model for concrete pavements is as following

kaplama duzgunsuzligunun, Kaplamanin hizmet duzeyi (Hall & Correa Mufioz, 1998).
tahminine 6nemli etkisinin bulundugunu soylemek zor
olmayacaktir. Beton kaplamalar icin PSI degerinin tahmini
icin gelistirilen model asagidaki gibidir (Hall ve Correa

Mufioz, 1998).

PS[ = 5.41 — 1.80log(1 + 5V) — 0.094C + P

PSI = Servis yetenedi indeksi / present serviceability index,
SV =10 population variance of slopes measured at 1-ft intervals,

S (variance) = (Vi - Ymean)?/n E
Yi = individual measured slope, %4
Y mean = mean of measured slopes al
n = egim dlcuim sayisi /number of slope measurements S
RD = ortaloma tekerlek izi derinligi / mean rut depth, in. §
C = ¢atlak/ cracking, linear feet per 1,000 1t LQH
P = yama/ patching, square feet per 1,000 ft? v
O
~
<
Tablo 1: Beton kaplamalarda PSR verilerinin toplanmasi igin FHWA yonergeleri B‘%
Table 1: FHWA guidelines for collecting PSR data in concrete pavements §
Verbal / Description / PSI
Niteliksel ifade Tamm
Newly constructed pavements are likely to be smooth enough and distress free to
Very good qualify for this category
4-5
/Cok iyi / Yeni insa edilen kaplamalarin bu kategorive girmeye hak kazanacak kadar
diizgiin ve problemsiz olmast muhtemeldir.
Concrete pavements with sign of slight surface deterioration, such as minor cracks
Good and spalling.
3-3.9
yi /Kiiciik gatlaklar ve yiizey pullanma gibi hafif viizey bozulma belirtileri olan beton
kaplamalar.
Riding quality at high speed is not tolerable. Concrete Pavement have joint failure,
Fair Pumping and cracking
2-29
/Orta / Yiiksek hizda siiriis kalitest tolere edilemez. Beton Kaplamada derz gocmesi,
pompaj ve gatlama var
Most of distresses such as joint spalling, faulting, patching, cracking, scaling,
Poor and may include pumping and faulting is observable in the concrete pavements.
1-1.9
/Diisiik / Derz pullanmasi, faylanma, yamalanma, ¢atlama pompaj gibi, bozulmalarin
cogu beton kaplamalarda gdzlemlenebilir.
Riding discomfort is obvious even at reduced speed. Large potholes and structural
cracks exist. Distress rate is more than 75 percent of surface.
Very Poor
/ Cok diisitk 0-0.9
s / Stiriig konforsuzlugu, diisiik hizda bile belirgindir. Biiyiik ¢ukuriar ve yapisal
catlakiar mevcuttur. Bozulma orani, yiizeyin yiizde 75'inden fazladur.
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Kaplama Durum indeksi (PCI) Pavement Condition Index (PCI)

PCl Metodu, ABD Ordusu Muhendisler Birligi tarafindan The PCI Method was developed by U.S. Army Corps of
yollar ve otoparklar igin gelistirilmistir. PCI, O ile 100 Engineers for roads and parking lots. PCl is a numerical
arasinda kaplama durumunu gosteren, O olasi en kotu rating of the pavement condition that ranges from O to
durum ve 100 olas! en iyi durum olmak Uzere, kaplama 100 with O being the worst possible condition and 100
durumun sauisal bir derecelendirmesidir (M.y. Shahin, S.d. being the best possible condition. (M.y. Shahin, S.d. Kohn,
Kohn, RL Lytton, 1977) (bkz. Sekil 3). PCI, auni zamanda RL Lytton, 1977] (see Figure 3] The PCl is a numerical

yuzeyde gorulen bozulmaya dayal olarak kaplamanin indicator that rates the pavement's surface condition,
mevcut durumunun bir OlgUsudur ve yuzeyin yapisal therefore is a measure of the current condition of the
butunlugunu ve isletme durumu (lokalize duzgunsuzluk pavement based on the distress seen on the surface,
ve guvenlik gibl) da gostermektedir. Ancak PCl, which also shows the structural integrity and operational

kaplamanin yapisal kapasitenin, kayma direncinin veya state of the surface (localized roughness and safety). The
duzgUnsuzIlugun dogrudan olcumunu saglamaz. Bakim PCI does not provide a direct measurement of structural
ve onarim gereksinimlerinin belirlenmesi icin rasyonel bir capacity or skid resistance or roughness. It supplies a
temel olusturularak, kaplama bozulma hizini belirlemek rational and objective basis for determining maintenance
icin surekli olarak izlenir ve ciddi duzeydeki rehabilitasyon and repair requirements. The PCl is continuously monitored
gereksinimlerin erken tespitine olanak tanir. PCI, mevcut to determine the pace of pavement deterioration, allowing

28 kaplama tasarimi ve bakim stratejilerinin gelistirebilmesi for early detection of severe rehabilitation needs. The
5 ve iyilestirilebilmesi igin kaplama performansi hakkinda PCI provides information on pavement performance in
; bilgi saglar. order to validate or improve current pavement design and
‘ﬁ' maintenance approaches.
8
@)
%)
% Standard PCI
; Rating Scale / Srandard PCI
U Degerlendirme dlgegi
g 100 Routine Rurin
Maintenance / Bakum
85 Satisfactory Preventive Onlevici
/Yeterli Maintenance Bakun
70 Fair Minor Kiictik
fOrta Rehabilitation Cnarim
Minor Kiigiik
Rehabilitation Onarim
Major Bilviik
Rehabilitation COhmarim
) Yeniden
Reconstruction Insa
Reconstruction Yeniden
Inga

Sekil 3: Kaplama Durumu Indeksi Derecelendirme Olgegi ve PCI degerine gére Midahale Dizeyi (ASTM E2840, 2011)
Figure 3: Pavement Condition Index Rating Scale and Intervention Level Based on PCl value [ASTM E2840, 2011)
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Beton Kaplamalar icin PCI
Hesaplamasi

Bozulmanin tury, bozulmanin siddet seviyesi ve bozulma
miktarn (veya bozulma yogunlugu), kaplama bozulma
derecesini etkiler. PCI'nin hayata gecirimesindeki en
onemli zarluklardan biri, olasi kombinasyonlarin sayica
fazla olmasi nedeniyle U¢ kriteri de dikkate alacak tek bir
indeksin Uretebilmesidir. Tablo 2'de, beton kaplamalar igin
farkl bozulma turleri listelenmistir.

Calculation of PCI for Concrete
Pavement

The type of distress, the severity of the distress, and the
amount or density of distress all influence the degree
of pavement deterioration. One of the key challenges in
establishing the PCl was producing a single index that
would take into consideration all three criteria due to the
enormous number of possible combinations. Table 2 lists
the many types of distress for Portland cement concrete
pavements.

Tablo 2: Beton Kaplamalar igin Bozulma Turleri (Shahin, 1994)

Table 2: Distress Types in Concrete Pavements (Shahin, 1994)

Distress Types for Condition Survey of Concrete
Pavement
! Beton kaplamanin durum arastirmasi icin tehlike tiirleri

1-Blow Up / Buckling

11-Polished Aggregate

2-Cormner/Break 12-Pop outs
3-Divided Slab 13-Pumping
4-Durability Crack 14-Punchout
5-Faulting 15-Railroad Crossing
6-Joint Seal 16-Scaling
7-Lane/Shoulder 17-Shrinkage

8-Linear Cracking

18-Spalling Corner

9-Patching (Large)

19-Spalling Joint

10-Patching (Small)

PCl hesaplama prosedury, Sekil 4'te gosterildigi gibi
Ozetlenebilir. Kaplamadaki bozulmanin turl ve siddet,
kaplama numune birimlerinin gorsel alarak incelenmesiyle
degerlendirilir. Hasar tespit edildikten sonra hasarin siddet
seviyesi belirlenir. Hasarin gozlemlendigi toplam beton
kaplama plaka sayisi sayilmali ve daha sonra numune
Unitesindeki toplam plaka sayisina bolunerek her bir
bozulma tipi ve siddet seviyesi kombinasyonunun yuzde
yogunlugunu elde etmek icin 100 ile ¢arpilmalidir. Her bir
bozulma tUru ve siddet seviyesi kombinasyonu igin elde
edilen degerlere karsilik gelen PCI degeri bulunur.

Seventy
Level Mo of

Dnstress
- -Low — Slabs
Type Medinm AI :1
Hink

PCI calculation procedure can be summarized as depicted
in Figure 4. The type and severity of pavement distress is
assessed by visual inspection of the pavement sample
units. Afteridentifying the doamage, severity level is assigned
to domage. The total number of slabs that the damage is
observed must be counted, and then is divided to the total
number of slabs in the sample unit and multiplied by 100
to obtain the percent density of each distress type and
severity combination. PCl are obtained from the deduct
values for combination of each distress type and severity
level using the corresponding deduct curve.

Density (*o) :I Deduct Value PCI

Sekil 4: Kaplama Durumu Indeksini Belirleme Proseduru

Figure 4: Procedure to Determine Pavement Condition Index
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Uluslararasi Diizgiinsiizliik indeksi
(IRI)

DUzgunsuzluk, arag dinamiklerini ve surus kalitesini
etkileyen duzeye sahip bir yuzeyden, gercek puruzsuz bir
yuzeyinin ayrit edilmesi olarak tanimlanir (ASTM E1926,
2021). 1982'de Brezilya, Uluslararasi Yol Dizgunsizligu
Deneyi (IRRE) duzenlediginde (Sayers, Gillespie ve Queiroz
1986, bu galismanin amaci, veri aligverisi icin uluslararasi
bir dUzgunsuzluk indeksi (IRI) olusturmak ve dizginsizlik
olcum prosedurlerini standart bir olcekte yayinlamakd.
Araclara veya romorklara monte edilen yol sayaglar
tarafindan toplanan verilere dayanan bir dizgunsuzlUk
6lgumu birimi olan IRl duzgunsuzluk olgumleri, yukseklik
birimlerini dedil, egim birimlerini kullanir. Model, Sekil S'te
gosterilen ve 80 km/saat sabit hizla hareket eden bir
ceyrek arag sistemini (QCS) simule etmektedir.

International Roughness Index
(IRI)

Roughness is defined as the divergence of a surface
from a true smooth surface with distinctive dimensions
that affects vehicle dynamics and ride quality (ASTM
E1926, 2021). In 1982, Brazil held the International Road
Roughness  Experiment (IRRE] (Sayers, Gillespie, and
Queiroz 1986). The goal of this study was to create an
international roughness index (IRI) for data exchange
and to publish roughness measurement procedures on a
standard scale. The IRl is a roughness measurement that
is based on datao collected by road meters mounted on
vehicles or trailers. IRl roughness measurements do not
employ elevation units, but rather slope units. The model
simulates a quarter-car system (QCS), shown in Figure 5,
traveling at a constant speed of 80 km/hr.

Tablo 3: Beton kaplamanin turl ve yasi dikkate alinarak IRl dUzgunsuzlUk dlgegi ve siris kalitesi (ASTM E1926, 2027)

Table 3: IRl Roughness Scale and riding quality considering type and age of concrete pavement (ASTM E1926, 2021)

Roughness Equivalent mean joint
(m/Km IRI) faulting (mm) Description Pavement type and age
/ Diizgiinsiizliitk | / Esdeger ortalama derz /Tanimm /Kaplama tipi ve yasi
(m/Km IRI) Sfaylanmasit (mm)
Riding is comfortable at velocity higher than Arport p_avements-Super
highways
0-2 3 120 km/h
- /120 km/s'den daha yiiksek lizlarda stirtis
/ Havaalam kaplamalari-
rahattir
Otovyollar
Riding is comfortable at velocity between 100 New Pavements-Older
Pavements
2.4 9 to 120 km/h
} /100 ile 120 kmy/s arasindaki hizlarda stiriig .
ahatt / Yeni Kaplamalar-
ranatiit Mevcut kaplamalar
Older Pavements-
Riding is comfortable at velocity between 70 to | Maintained unpaved roads
46 14 90 km/h
) /70 ile 90 km/s arasindaki hizlarda siiriis /Mevcut kaplamalar,
rahattir bakimui yapilmig
kaplamasiz yollar
Riding is comfortable at velocity between 50 to
6.8 20 60 km/h. Sharp movements are observable Damaged pavements
) /50 ile 60 km/s arasindaki hizlarda stiriig / Bozuk kaplamalar
rahattir. Keskin duzgiinsiizlitkler gozlemlebilir.
Reducing Velocity to lower than 50km/h 1s Rough unpaved roads
8-10 25 necessary /Bozuk kal 1
/ Hizan 50km/s'nin altina diisiiriilmesi gereklidir © aplamasiz yollar
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Boyuna Profil Olgiimlerinden IRI'nin
Hesaplanmasi

IRI Sekil 5. a'da gortlen QCS ara¢ modelinde ¢ikti olarak
elde edilen kumulatif hareketinin toplanmasi ve yol profil
uzunluguna balunmesi ile hesaplanan dusey dogrultuda
yolun boyuna profilinin birim egimdeki bir olcut degeridir
(Sayers, 1995).

IRI, tek bir boyuna praofilden hesaplanir. Dogru
hesaplamalar igin profildeki dlculme araligr 300
mm'den buyuk olmamalidir.

Olculen yukseklik noktalari arasinda profilin sabit bir
egime sahip oldugu varsayllir.

Profil, taban uzunlugu 250 mm olan “hareketli
ortalama-degisken ortalama” ile duzeltilir. (bkz. Sekil
5.0)

Duzlestirilmis profil, 80 km/saat simulasyon hizinda
belirli  parametre degerleriyle  QCS  kullanilarak
filtrelenir.

Simule edilmis suspansiyon hareketi dogrusal olarak
toplanir ve IRI'yi elde etmek Uzere profilin uzunluguna
bolundr. Bu nedenle, IRI, mil basina ing veya kilometre
basina metre gibi egim birimlerine sahiptir.

Calculation of IRI from Longitudinal
Profile Measurements

IRI can be calculated from a measured longitudinal road
profile by accumulating the output from a quarter-car
model. (see Figure 5a) and dividing by the profile length
to yield o summary roughness index with units of slope.
(Sayers, 1995)
IRI'is computed from a single longitudinal profile. The
sample interval should be no larger than 300 mm for
accurate calculations.
It is assumed that the profile has a constant slope
between sampled elevation points.
The profile is smoothed with a moving average whose
base length is 250 mm. (see Figure 5.b)
The smoothed profile is filtered using a quarter-
car simulation, with specific parameter values at a
simulated speed of 80 km/hr.
The simulated suspension motion s linearly
accumulated and divided by the length of the profile
to yield IRl Thus, IRl has units of the slope, such as
inches per mile or meters per kilometer.

-

Sprung Quarter car constant parameters a Qriginal profile
Mass :ms Current position
Parameter Value Unit
Suspension Damper
Spring Cs - Ks/ 63.3 5_2 :
Ks | M, | e
K: / 653 52 —=| B
Unsprung 5
Mass :mu - -— Cs [} S—l
x /Ms
M, / 0.15 -
Tire Spring V=g0km/h z
. -

Sekil 5: () Ceyrek araba ve sabit parametre (b) Ortalama hareketli filtrenin etkisi(Sayers, Queiroz ve Queiroz 1982)

Figure 5: (a) Quarter car and constant parameter (bjEffect of average moving filter (Sayers, Queiroz, and Queiroz 1982)
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Beton Kaplamalar igin IRI degerleri

Beton kaplamalar Uzerine yapilan arastirmalarda,
incelenen projelerin %80'inden fazlasinda baslangictaki
yuzey duzgunlugundn gelecekteki duzgunluk degerleri
icin oldukga @nemli oldugu gérulmustur (Senadheera
& Zollinger, 1996). Diger bir degisle, duzgun yuzeyle
insa edilmis kaplamalar zamanla duzgun kalma edilimi
gasterirken, daha dusuk kalitede imal edilmis kaplamalar
ise dogal olarak o egdilimde kalmaya devam etmiglerdir. Bu
bulgular birkag guncel arastirma ile de desteklenmistir. Al-
Omari & Darter ve Darter & Barenberg tarafindan yapilan
bir galismada tek baslarina bozulmalar ile bozulmalarin ve
duzgUnsuzlUklerin beraber ele alindigi kombinasyonlari
incelenmistir. Bu ¢alismada rijit kaplamalar icin sonuclarin
Ozet olarak verildigi Tablo 4'de goruldugu Uzere belirli bir
kaplama Kesiti icin derz faylanmasi 1 mm den 10 mm ye
yukseldikge kaplama duzgunlunlugunt onemli derecede
dusurmus yani IRI deg@erlerini oldukga artirmistir. Yine ayni
tablodan, enine ¢atlakli plaka sayisinin yuzde O'dan yuzde
50'ye cikmasi IRl degerlerinde onemli artiglara neden
olmus, derzlerdeki pullanmanin artmasi da yaklasik lineer

olarak IRl degerlerinde artiglara yol agmistir.

IRI values for concrete pavements

According to earlier research for PCC pavements, the initial
smoothness is important to the future smoothness in over
80% of the examined projects (Senadheera & Zollinger,
1996). In other words, pavements that are built smoother
first tend to stay smoother over time, while pavements
that are built less smooth initially tend to stay that way.
These findings have been verified by several more recent
investigations. Individual distress and a combination of
distresses on pavement smoothness were studied by
Al-Omari & Darter and Darter & Barenberg. The following
table is a summary of their findings for rigid pavements.
Table 4 presents the results of the analysis and shows a
significant decrease in smoothness as mean joint faulting
for a given paverment section increases from 1to 10 mm.
It can be seen a significant increase in IRl as the number
of slabs with transverse cracking increases from O to
50 percent. Observations in this study showed that IRI
increases approximately linearly as the percentage of

Joints spalled increases.

Tablo 4: Bagimsiz alarak bozulma yasanan kaplama kesitleri igin Hesaplanan IRl Degerleri (B. Al-Omari & Darter, 1995)
Table 4: Calculated IRI Values for Sections with Individual Distresses (B. Al-Omari & Darter, 1995)

Distress Type / Distress Value (Percent) IRI(m/Km)
Bozulma Tipleri Bozulma Deger (viizde)
0 0.406
Transverse Cracking (percent slabs) 20 0.800
/Enine Catlaklar (plaka yiizdesi) 50 1.345
0 0.406
Transverse Joint Spalling (percent joints) 20 0.758
/ Enine Derz Pullanmasi (derz yiizdesi) 50 1.285
1 0.358
2 0.716
Mean Joint Faulting (mm) 4 1.433
/Ortalama Derz Faylanmast (mm) 6 2.149
8 2.865
10 3.582

FWD (Disen Agirlikh Deflektometre)

Hali hazirdaki kaplamalarin  Tahribatsiz  Muayeneleri
(NDT), hareketli bir tekerlegi temsil eden dinamik bir
yuke tepki olarak olusan kaplamadaki deplasman

dederlerini belirleme prensibine dayanan Dusen Adirlikli
Deflektometre (FWD) ekipmanlariile gergeklestiriimektedir.
FWD testinin daha hizli olmasi ve kaplama Uzerinde karot
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FWD (Falling Weight Deflectometer)

Non-Destructive Testing (NDT) of in-service pavements
is carried out with Falling Weight Deflectometer (FWD)
equipment to determine the deflection response of the
pavement structure to a dynamic load that represents
a moving wheel. FWD testing is frequently preferable to
destructive testing methods since it is quicker and does



alimi gerektirmemesi nedeni ile tahribatl yontemlere gore
siklikla tercih edilmektedir. Sekil S'den FWD ekipmani ile
toplanan deplasman dederleri ile kaplamanin mukavemeti
hakkinda hem nitel hem de nicel verilerin saglanabildigi
gorulmektedir (Ceylan et al, 2007). Deflektometre test
cihazlari, yuk uygulama durumlarina bagl olarak “darbeli’,
"kararli durum dinamik” veya “statik” olarak siniflandirilir.
Darbeli NDT'ler bu teknolojinin gunumuzdeki en guncel
asamalarindan birisi olmakta ve hareketli bir lastigin neden
oldugu gerilmeyi daha iyi temsil etmeleri nedeniyle su
anda karayolu ve havaalani idareleri tarafindan diger tum
cihazlardan daha fazla kullanilimaktadir. Esasi Ustyapiya
uygulanan yuke karsilik gelen dusey deplasmanlardir
ve bu dusey deplasmanlar beklenildigi Uzere yuk altinda
maksimum sehime ulagsmakta ve yukten uzaklastikca
azalan gerilme etkisi ile dusey deplasmanlar azalmakta ve
boylece elde edilecek tipik deplasman egrisi, Ustyapilarin
dederlendirimesinde oldukga 6nemli  bir
olmaktadir. Genel olarak, daha zayif bir Ustyapl ayni yuk
altinda daha yuksek mukavemete sahip bir Ustyapidan

parametre

daha fazla deplasman gosterecektir. Sehim egrisinin
"alani’, yuzey deplasmanlarina bagli olarak hesaplanmakta,
deplasmanlar ise yuk merkezinden baslayarak 1,8 m'ye
kadar radyal mesafeye kadar elde edilebilmektedir (Sekil 6).

not need the removal of pavement materials through
coring. Figure 5 shows how deflection data gathered
with FWD equipment can provide both qualitative and
quantitative information on the strength of pavement at
the time of testing. (Ceylan et al, 2007). Deflection testing
equipment come in a variety of forms. The devices are
clossified as impulsive, steady-state dynamic, or static
depending on how they are loaded. The most recent
invention is the impulse NDT device. They are currently
employed more by highway and airport organizations
than any other device because they better simulate the
stress from a moving tire. The entire system reaction is
represented by the deflection of pavement in response to
on applied load. The profile of a deflected surface is quite
typical. The shape of the basin, which includes maximum
deflection under load ond tapering referred to as the
deflection ‘basin,” as well as deflection away from the
load, is an important parameter in assessing pavement
systems. In general, a weaker pavement will deflect more
than a stronger pavement under the same load. The
deflection basin ‘area” is a calculated value based on
surface deflections. Typically, deflection data is obtained
directly beneath the load ond at radial distances up to 1.8
m from the center of the pressure plate. (Figure 6).

Sekil 6: Ustyapi rijitliklerini belirlemek icin kullanilan Dusen Agirlikli Deflektometre

Figure 6: Falling weight deflectometer to evaluate pavement rigidity

FWD verilerine dayali olarak rijit
kaplama 6zelliklerinin hesaplanmasi

PCC kaplamalarin genel olarak rijit plakalar gibi davrandig
dusunulmektedir. FWD ekipmanlari ile elde edilen yer
degistirme verileri hem beton kaplamanin mukavemetini
belirlemede (Sekil 7) hem de derzli donatisiz beton
kaplamalardaki (JPCP) plakalar arasindaki yuk aktarimin
dederlendirmede kullanilabilmektedir. Plaka derzlerinin
altndaki
ise, FWD verileri kullanilarak plaka altindaki bosluklar

malzemede erozyon meydana geldiginde

tespit edilebilmektedir. Ayrica geri hesaplama veya ters

Calculation of rigid pavement
properties based on FWD data

The layer(s) of Portland cement concrete (PCC] are
commonly thought to act as rigid plates. The deflection
data gathered with FWD equipment can be used to
determine a concrete pavement's strength (Figure 7).
The information gathered can also be utilized to assess
load transmission between slabs in jointed concrete
pavements (JPCP). When extensive erosion of the base
material has occurred under the slab joints, significant
voids can be detected using FWD data. Moreover, through
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analiz olarak bilinen matematiksel yontemle, FWD'den
kaydedilen sehim degerleri, Ustyapida kullanilan her bir
tabakadaki malzeme rijitligine de baglanabilmektedir.

Concrete
Slab(h1, E1)

Subgrade (E2)

a method known as back calculation or inverse analysis,
the recorded deflections from FWD can be connected to
in-situ material stiffness of each layer in the pavement

structure.
Geophone
FWD 30
Load @30 cm

Sekil 7: FWD'nin darbe yuku altindaki deplasman egrisi

Figure 7: Deflection curve under an impact load of FWD

Geri Hesaplama Metodu

Geri  hesaplama metodolojisi, Ustyapl tabakalarinda
kullanilan malzemelere ait beton elastisite modull (E)
ve zemin yatak katsayisi (K} gibi malzeme rijitliklerini
hesaplamak igin saha ve teorik deplasmanlar eslestirerek,
iterasyon veya optimizasyon yaklagimlarini kullanan tersine
bir prosedurdur. Arastirmacilar tarafindan, FWD verilerinden
beton kaplama parametrelerinin hesaplanmasina yanelik
geri hesaplama yontemine dayall gelistirilen yaklagimlarin

genel metodolojisi Sekil 8'de gorulmektedir.

Back calculation Method

The back calculation methodology is an inverse procedure
that uses iteration or optimization strategies to match
measured and theoretical deflections in order to calculate
in-situ materials stiffness of paverment layers. The two most
essential back computed concrete pavement parameters
are the elastic modulus of the slab, E, and the modulus of
subgrade response, k. Researchers have developed a variety
of approaches for back calculating concrete pavement
parameters from FWD data over the years. Figure 8 depicts
the general back calculation technique for stiff slabs.

Input

Calculation of Modulus of Subgrade using
applied load and deflection values

Backcalculation of E2 (Subgrade
modulus)

Generation of deflections by Elayer
program with known E2, h

Calculation of RMSE for all combination

of E1

Sekil 8: Geri hesaplamanin Ornek

Select and store the E1 with min RMS

CITOT

Akis Semasi
Figure 8: Sample Flowchart of Back

Output K,
E2, and E1

calculation (Barman & Pandey, 2009)
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Beton kaplama derzlerinde yik
aktarniminin ve plaka alti bosluklarin
belirlenmesinde FWD verilerinin

kullanimi

Beton kaplamalarda enine derzler arasi yuko aktanim
verimliligini belirlemek icin, stz konusu derzden yaklasik 15
cm (6 ing) uzaga yaklagik 4.5 tonluk (9000 pound) bir agirlik
dusurulur ve derzin hemen iki yanindaki sensorlerdeki
disey deplasman degerleri okunarak karsilastirilir (Sekil S):

LOAD

Deflection @ point A=D1 i Transverse Joint

Using FWD data to quantify joint
load transfer and void detection in

concrete pavements/

To perform testing of transverse joint load transfer efficiency
on concrete pavements, a weight of S000 pounds is
dropped approximately six inches from the joint, and the
deflection at the sensors immediately on each side of the
Joint are compared (Figure 9):

Deflection @ point B=D2

Concrete Slab A

7

Base Coarse

Sekil 9: FWD ile beton kaplamalarda derzler arasi yuk aktarim verimliliginin belirflenmesi

Figure 9: Measuring Joint load transfer efficiency for concrete pavements by FWD

/ YUk aktarnim verimliligi yuzdesi: (D2 / D) x 100
(Yuksek yuk aktarm =1, DUsUK yUk aktarim = O)

Yukun tamami derz boyunca aktarldiginda, derzin her iki
taraftaki sehimler ayni kalmakta ve boylece yuk aktarim
verimi %100 olmaktadir. Bu testler ayrica derzden hemen
once bir tarafa yuk uygulayarak, derzden hemen sonra
diger tarafa yuk uygulayarak veya her iki tarafa yukler
uygulamak suretiyle de yapilabilir. Bazi durumlarda her
derz kontrol edilirken, bazi durumlarda her dorduncu veya
besinci derzin kontrol edilmesi yeterli olacaktir.

Derz alti bosluklarin test edilmesi, genellikle, enine derzler
arasi yuk aktanm verimliligi testi ile ayni zamanda yapilir.
Bosluk tespiti icin tercih edilen yontem, degisken yukler
altinda beton plaka kose deplasmanlarinin incelenmesine
dayanmaktadir. Kose deplasmanlari Ug farkl yukle belirlenir:
Bunlar 4.5 ton (3000 pound), 6 ton (12.000 pound) ve 8
ton'dur (16000 pound). Yuke karsilik gelen deplasman
grafigi gizdirildiginde, bosluk miktari asagidaki gibi belirlenir
(FHWA-HRT-008, 2017):

Yike (x ekseni) karsilik clcilen deplasman degerleri (4

The percentage of transfer joint efficiency is:
(D2 /D7) x 100 2
(Good load transfer =1, Bad load transfer = 0)

If the entire load were to be transferred across the joint,
the deflections on both sides would be identical, and
the transfer efficiency would be 100%. These tests can
be also done by dropping the weight on one side before
the joint, on the other side after the joint, or by dropping
the weight on both sides. Every joint is checked in some
cases, whereas every fourth or fifth joint is checked in
others.

Testing for voids is normally done at the same time as
testing for transverse joint load transfer efficiency. For
void detection, a feasible method is based on the study
of corner deflections under changing loads. Corner
deflection is determined at three weight amounts: 9000
pounds, 12,000 pounds, and 16,000 pounds. By plotting
the deflection versus the load, the potential for voids is
determined as follows (FHWA-HRT-009, 2017):

By extrapolating the line plotting the measured deflections,
the y-intercept can be determined. The y-intercept
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ekseni) gizgisinden lineer Gteleme (extrapolite] yapilarak y
eksenini kesme noktasi elde edilir. Bu nokta yuk sifir iken
deplasman degerini temsil eder (DO). Eger bu DO degeri 3
mils'den (1 mils=0.0254 mm) buyukse, plaka alt bosluklarin
bulunma olasiiginin yuksek oldugunu gostermektedir
(Sekil 10).

represents a ‘deflection” value under zero load, DO. If DO is
greater than 3 mils (Tmils=0.0254 mm), then the potential
for the presence of voids exists. (Figure 10)

D16000
D12000
D2000 e
: .a"‘"
é -"'
[ ¥ "“
© DO |-
L
=}
0 3000 6000 9000 12000 15000 18000
Load (Pound)

Sekil 10: FWD verilerini ile bosluklarin tahmini
Figure 10: Void detection using FWD data
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Kaplama karakteristik parametreleri
arasindaki iligki

Beton kaplamalar icin IRI'dan
PSI tahmini

/Bu  bolumde, farkli
birbirleriyle iliskilendirmek i¢in yapilan guncel ¢alismalann

servis kaplama parametrelerini

sonuclar sunulmaktadir (bkz. Sekil 17). IRI ve PSI, karayolu
camiasinda iyi bilinen kaplama durum gostergeleridir
ve beton kaplama profilini Ustyapinin hizmet dizeyi ile
liskilendirmeye yonelik ilk girisim 1958'de baslamistir
(bkz. denklem 3 ila 5). Calismanin temel amac, IRI'nin
bir fonksiyonu olarak tahmine dayall bir PSI modeli
gelistirmektir. Asagidaki modeller, uyum iyiligi ve dederlerin
gergekgi tahmini olcutleri agisindan en iy sonuglar
verdikleri icin secilmigtir (Hall ve Correa Mufioz, 1998).

PS| = 5 + 0.6046x3 - 2.2217x2 - 0.0434x (3)
x = log (1+ SV 4)
SV = 22704 IRP 5)
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Relation between pavement
characteristic parameters

Estimation of PSI from IRI for
concrete pavements

In this section the result of recent studies to relate different
condition parameters is presented. (see Figure 11 IRl and
PSI are both well-known pavement condition indicators in
highway community, the first attempt to relate concrete
pavement profile was in 1958 (see equation 3 to 5). The
main objective of study was to develop a predictive model of
PSI as a function of IRI. The following models were selected
as best satisfying the criteria for the goodness of fit and
prediction of realistic values (Hall & Correa Murioz, 1998)

PSI = 5+ 0.6046x3 - 22217x2 - 0.0434x 3
x=log (1+SV) “
SV =22704 IRF (5)

Paterson conducted a study to find the most appropriate
relationship between PSI and IRl based on different



Paterson, PSI ve IRl arasindaki en uygun iligkiyi bulmak igin
farkliarastirma verilerini de kullanarak bir ¢alisma yuratdlmos
ve nihayetinde en iyi uyumlu strekli fonksiyonu onermistir:

PSI=5e 018 R (Patersan, 1986) ©)

Diger taraftan, Bashar Al-Omari, NCHRP projesi 1-23ten
elde edilen verilere dayanarak beton kaplamalar icin
kaplama profilini PSI ile iligkilendirmek icin bir denklem
gelistirmistir. Bu denklem asagidaki gibidir.

researches, he recommended the best continuous
function is:
PS|=5e0%8R) (Paterson, 1986) 6)

Bashar Al-Omari developed an equation to relate pavement
profile to PSI for PCC pavemnents based on data obtained
from NCHRP project 1-23. This equation is as follows:
PSI=5¢10272R) (B M. D. Al-Omari, 1994) (7)

PSI=5e10272IR) (B, M. D. Al-Omari, 1994) 7
1]
—&— (Paterson)  PSI=5e"(—0.18)IRI

w 5 =—®— (" Omari" etal) concrete pavement
= PSI=5e(—0.272)IRT
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2
g
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g
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Sekil 11: Farkli arastirmalara dayali olarak PSI ve IRI arasindaki yaklasik iligki.

Figure 11: Approximate relationship between PSI and IRl based on different resources.

Beton kaplamalar igin IRI'den PCI
tahmini

Yapilan ¢alismalarin birgogu, farkli guvenirlik seviyesine
sahip yollar icin PCl'n tahmin degiskeni olarak IRI'Min
kabul edilebilir oldugunu gostermektedir (bkz. Sekil 12).
Yol yuzeyi profili esasli istatistiksel bir parametre olan IR,
tekrarlanabilmesi, cogaltilabilmesive stabil olmasi nedeniyle
ideal bir tahmin edici olarak bilinir. Daha da onemlisi, IR,
PCl'dan farkli olarak niceliksel bir degerlendirme yontemi
oldugu igin, PCl ile karsilastinldiginda daha objektif bir 6lgUt
olarak karsimiza gikmaktadir. Arhin vd. 2 yillik IRI-PCI veri
setlerini, fonksiyonel siniflandirma ve kaplama tiplerine gore
IRI'den PCI'yi tahmin modelleri gelistirmek igin kullanmis ve
beton kaplama igin asagdidaki gibi bir model tUretmislerdir:
PCI= -0.172(IRI}] + 110.01 (Arhin et al, 2015) (8)
Sharaf ve Mandeel ise, Misirda yol durumu verilerini
kullanarak IRl ve PCI arasindski korelasyona dayali
gelistirdikleri bagka bir model 6nermiglerdir:

IRl = 015 (100 - PCI) (Mandeel, 1998 9

Estimation of PCI from IRI for
concrete pavements

Most of the reviewed studies indicate the acceptability of IR/
as a predictor variable of PCl for highways with variations in
the confidence level (see Figure 12) IRI, which is a profile-
based statistic, is known to be an ideal predictor since
it is repeatable, reproducible, and stable with time. More
importantly, IRI is not o subjective measure, compared to
PCI. Arhin.et, al used 2 years of IRI-PCl dota sets to develop
models that predict PCI from IRI by functional classification
and by pavement type, derived model for concrete pavement
as follows:

PCI= -0172(R)] + 110.017 [Arhin et al, 2015) 8
Sharaf, A E, and M. Fathy Mandeel recommended another
equation based on a correlation that relates IRl and PCI,
which was developed in Egypt for its road condition data:
IRI'= 015 (100 - PCI) (Mandeel, 1998) ©
Dewan etal proposed the following roughness model that
can be used to estimate surface roughness for concrete
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Dewan vd. ise, kaplama yuzeyi bozulma verileri
elde edilebildiginde, beton kaplamalar icin yuzey
dizgunsUzIugunU tahmin etmek igin asagidaki modelini
onemislerdir.

IRI = 0.0171153 - PCI) (Dewan, 2002) (10)

100

pavements if the pavement surface distress data are
available.
IRl = 00171(153 - PCl) (Dewan, 2002) (10)

30

PCI (Pavement Condition Index)
2

20

10

—¢— Arhin et.al

= Sharaf et.al

—&—Dwan And smith (PCC)

0 4 8

12 16 20

IRI (mm/m)

Sekil 12: Farkli kaynaklara dayali olarak PCl ve IRl arasindaki yaklasik iligki.

Figure 12: Approximate relationship between PCl and IRl based on different resources

Bir dinya standardi olarak Uluslararasi
Diizgiinsiizliik indeksi (IRI)

Daha oOncede de belirtildigi Uzere, Uluslararasi
DUzgUnstzluk Indeksi (IRI), Ustyapr yonetim sisteminde
boylamsal yol purdzItligunu karakterize etmek icin tum
dunyada gegerli olan ve en yaygin kullanilan indekstir.
Ancak Ulkeler belirli bir yol kesitinin parizIGINGy (temsili
IRI) kendi sartnamelerindeki degisikliklere bagl olarak farkli
sekillerde tanimlayabilmektedir. Ornegin Amerika Birlegik
Devletlerindeki yol yapimi ve bakimi uygulamasinds,
boylamsal yol purdzlligunun dederlendirilmesi igin gesitli
duzgunsuzlUk indeksleri kullaniimakla birlikte IRI, ABD'deki
farkl eyasletlerine bagl ulastirma idareleri tarafindan
daha yaygin olarak son zamanlarda tercih ediimektedir.
Wilde 2007 tarafindan yayinlanan raporda, IRI'nin beton
kaplamalari icin ABD eyaletlerinin %19'unda (8/43)
kullanildigini bildirmistir. 2012'de yayinlanan duzgunlik
sartnamesine (SSO, 20712) goreyse ABD'deki eyaletlerin
yuzde 330 (15/46) beton kaplama yuzeyleri icin IRI'yi
kullanmaktadir. Merritt vd. 2015 ise beton kaplama
sartnamelerinin %46'sinin IRl temelli oldugunu belirtimistir.
Ayrica, gunuimuzde ABD eyaletleri, profilograf temelli yuzey
purdzsuzluk kriterlerinden IRl temelli sartnamelere dogru
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International Roughness Index as a
worldwide Indicator

As itis mentioned previously, The International Roughness
Indicator (IRI) is the most widely used global index for
characterizing longitudinal road roughness in road system
management. Different countries define the representative
IRI of o road or lane in different ways, and Specifications
based on IRl varies around the world. For instance, the
practice of road construction and maintenance in the
United States employs a variety of smoothness indices
for the evaluation of longitudinal road roughness. IRl is
in recent years more widely used by the department of
transportation in different US states. (Wilde 2007) reported
that IRl was employed for PCC pavements in 19% (8/43)
of US states. According to smoothness standards online
(SSO, 2012). 33 percent (15/46) of states adopted IR for
PCC surfaces. However (Merritt, George K. Chang, and
Rutledge 2015) revealed that 46% of concrete pavement
specifications are IRl based. US states are moving away
from Profilograph-based smoothness  criteria  toward
IRI-based specifications. The IRI-based standards of
each state are unique. IRl requirements in the United



gecisi baslatmistir. Her eyaletin IRI sartnameleri kendilerine
0zgudur ve genel olarak, mevecut yollar icin beklenen ve
yeni yollar igin kabul edilebilir sinir degerleri belirler.

ABD'de ve diger bircok Ulkede yeni insaa edilecek beton
kaplama yol igin IRI sartnameleri, yol hiz sininnin (Eyaletler
arasi yollar ve otoyollar) veya yol yapim tipinin (tek katmanl,
cift katmanl) bir fonksiyonu olarak belirlenir. ABD'de IRl
sartnamelerinin buyuk cogunlugu (- 28 eyalette) yaklasik
160 m'lik (01 mil) dlgtm kesimine gore belirlenmektedir.
Tablo 5, ABD eyaletlerinde kullanilan kabul edilebilir IRl
degerlerini gostermektedir. Corley-Lay 2014 tarafindan,
ABD'deki bazi eyaletler igin iyi, orta ve dusuk sinifli yollar
icin IRl esik degerlerinin belirtildigi ¢alismada konforlu
kaplamalar icin ortalama IRl esigi, hem eyaletler arasi hem
de sehirici Ulusal Otoyol Sistemni (NHS) rotalari igin 1,69 ile
1,79 mm/m arasindadir. Nispeten dusuk kaliteli, konforsuz
kaplamalar icin ortalama IRl esigi eyaletler arasi yollar igin
2,7 mm/m iken dider sehir ici NHS yollarinda 297 mm/m
olarak ilgili raporda belirtiimistir.

States typically establish thresholds for the expected
ond acceptable grades of smoothness in a newly paved
segment of a roadway.

IRI specifications for new constructions PCC pavements
in US and most of countries are clossified as a function
of road speed limit (Interstate and highways] or road
construction type [single-lift vs. multi-lift) vast majority
(28 States] of specifications are based on a O.1-mile (167m)
reporting segment. Table 5 shows IRl acceptance criteria
used in US states. (Corley-Lay 2074) stated that some
US states reported IRI threshold values of good, fair, and
poor. The average IR threshold for good pavements was
between 169 and 1.79 mm/m for both interstate and non-
interstate National Highway System (NHS) routes. The
average IR threshold for poor pavements was 2.7 mm/m
for interstates and 2.97 mm/m for other NHS routes.

Tablo 5: ABD eyaletleriigin PCC kaplamalari icin IRI degerleri (MUcka 2017)
Table 5: IR/ specification for PCC pavemnents for USA states (Macka 2017)

US State | IRUMRUHRI Seg“‘ez‘;)““gth IRI Specification (mm/m)
California MRI* 161 0.95
Colorado HRI** 161 0.91-1.06
Towa MRI 161
Kentucky MRI 161 0.94-1.25 and 1.04-1.34(Categories A and B)
1.04-1.18 (v>96.6 km/h)
Louisiana MRUIRI 80 1.2-1.34 (72.4<v<96.6 km/h)
1.83 (v<72.4 km/h)

. 1.1 (v=80.5 km/h)
Michigan MRI Total Length/161 158 (v>48.3 . and v<80.5 knv/h)
Minnesota MRI 161 1.42(v>73 ki/h)

. 0.85-1.26(v>72.4 km/h)
Missouri MRI 161 1.10-1.97(v<72.4 km/h)

0.73-0.87 (Project I)
Montana MRI 300 0.87-0.95 (Project II)
0.87-1.10 (Project III)
Nebraska IRI 161 1.07-1.47
North MRI 161 0.87-1.1
Carolina
New Jersey IRI 16.1 1.58
New Mexico MRI 161 0.97-0.98 (Interstate routes)
North Dakota MRI 161 0.79-0.85
Ohio MRI 161 0.95-1.1
Pennsylvania IRI 161 1.10-1.42
Texas MRI 161 0.95-1.5
S 0.87—1.1(Interstate system)
Virginia MRI te.d 1.03-1.26 (Non-Interstate system)

. . 0.87-1.34 (v>88.5 km/h)

Wisconsin IRT 152.4 1.18 (v<88.5 ki/h)

* MR iki tekerlek yolundan alinan ortalama IRI degeridir.
MR, birgok eyalet sartnamesinde kullanimaktadir.
“*HRI, iki paralel profilin ortalomasina uygulanan IRI algoritmasidir.

* MRl is the mean IRI value from two-wheel paths. MRl is used in
many US states specifications.

“* HRI is the IRI algorithm applied to the average of two parallel
profiles.
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Tablo 6, farkli Ulkelerdeki yeni insa edilen ve tekrardan
inga edilmis yollar igin kabul edilebilir IRI sinir degerleri
gostermektedir. Tablodan da goruldugu Uzere, bazi ulusal
sartnameler, yeni yollar ve yeniden insa edilen yollar icin
farkl IRI' kabul degerleri tanimlamaktadir. Rapor edilen
Ulkelerin gogunda (Avustralya, Beyaz Rusya, Macaristan,
Kazakistan, Litvanya, Rusys, Slovakya), IRI kabul degerleri
yol tipine bagl bir fonksiyon olarak tanimlamakta iken,
bazi Ulkelerde, isletme hizina bagdli olarak yollarin kullanim
fonksiyonlarina gore IRl kabul degerleri belirlenmektedir.

Table 6 shows the IR! limits for new, reconstructed roads in
different countries. As itis seen in this table, some national
standards defined different thresholds for the acceptance
of new roads, and for acceptance of reconstructed roads.
In most of the reported countries (Australio, Belarus,
Hungary, Kazakhstan, Lithuania, Russia, Slovakia). define
IRl specifications as a function of a road functional
category. In some countries, road functional category
itself is divided into "Highways and main roads” according
to posted speed.

Tablo 6: Farkli Ulkelerdeki PCC kaplamalari icin IRI kabul degerleri (MUcka 2017)
Table 6: IR/ specification for PCC pavements in different countries (Mucka 2017)

Country Road type Segment Acceptable IRI
/Ulke /Yol Tipi Length (m) (mm/m)
/Ol¢iim /Kabul edilebilir IRT
&8 uzunlugu (mmim)
E Australia Freeways/ Otovellar 500 16
/Avusturalya Highways / Karavollar: 19
g Ttaly 10 25
o [italya
—] Russia Highway and first-class roads /Otoyoliar ve 100 22
o= /Rusya birinci sinif yollar 22
O Second and third-class roads /fkinci ve digiincii
& sinif yollar
Czech Republic New road 20 19
% /Cek Cumhuriyeti
e Kazakhstan Highway and first-class roads / Otoyellar ve N/A 24
= fKazakistan birinci simif yollar 3.0
Ur Second and third-class roads / fkinci ve iigiincii
g sinif yollar
Lithuania Main roads/ Sehirler arast yollar 15
[Litvanya National roads/ Sehirler ici yollar 50 25
Local roads/ Tagra yollar 3.5
Slovakia Highways and expressways /Otoyollar ve 20 19
/Slovakya ekspres yollar 19
Primary and secondary roads /Birinci ve ikinci 33
yollar
Third class and local roads /Ugiincii ve tagra
yollar
New road/ ¥eni yol (AADT=2000) 20 20
Slovenia New road/ ¥eni yol (AADT<2000) 40
/Slovenya
Ukraine Category I /Kategon I 100 1.7
(Uktayna
Belarus New roads (highways and first-class roads) 15
/Belarus / Yeni yollar (otoyollar ve birinci sinif yollar) N/A 20
Reconstructed (highways and first-class roads)
/ Yeniden inga edilmig yollar (otoyollar ve
birinci sinif yollar)
Bosnia and New road / Yeni yol (AADT=2000) 100 1218
Herzegovina New road/ ¥eni yol (AADT<2000) 3846
/Bosna Hersek
Philippines National primary road / Ulusal birinci sinyf 100 3.0
yollar
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Sonuclar

Bu ¢alismada, PCC kaplamalar icin literaturde sikga kullanilan
Ustyapi durum indeksleri (PSI, PCI, IRI) ele alinarak; tarihceleri,
tanimlan, hesaplama yontemleri ve derecelendirme sistemleri
kisaca agiklanmis ve indeksler arasindaki iligkiler ve bunlar
arasindaki tahmin madelleri tartsimistr. Son olarak, tum
dunyada siklikla tercih edilen IRl uygulama kriterleri beton
kaplamalar ozelinde, Ulkeler ve ABD'nin farkl eyaletleri
duzeyinde karsilastinimali alarak ele alinmis ve kabul edilebilir
sinir degerleri 6zet olarak bir tablo ile sunulmustur. Bu
literatUr taramasindan elde edilen bulgular kisaca asagidaki
gibi 6zetlenebilir;

1. Birbiri ile iligkili olan PCI ve PSI indeksleri, karayollari
Ustyapi kaplamalarini genel durumuna iligkin oldukea iy
fikir veren gostergelerdir. Beton kaplamalarin mevcut
durumunu gozlemlere dayall bozulmalara bagl olarak
degerlendirirler, ancak ikisi de bu bozulmalarin yapisal
veyaislevsel degerlendirmesine yonelik testlericermezler.

2. FWD testi mevcut karayollarinin bakimi igin  ¢nemli
girdi parametreleri olan beton kaplama ve zemin rijitligi
tahminlerini icin oldukga avantajlidir. Beton kaplamalarda
derzler arasi yuk aktarim verimliligi ve plaka alt bosluk
tespiti de FWD sonuglar ile ulasilabilecek diger onemli
parametrelerdir.

3. Sonkirkylda, dunya ¢apindskicesitlihavaalanive karayolu
idareleri, yeni ve mevcut Ustyspr performanslarinin
degerlendirme  kriterleri clarak onemli ¢lgude sUrUs
konforunu da etkileyen yuzey duzgUnsuzligune
odaklanmiglardir.  Bir  kaplamanin  dusey profilindeki
purdzltlok miktarnni dlcmek icin kullanilan Uluslararasi
DUzgunstzIik  Indeksi-IRI, kullanicllanin da  kaplama
konforuna karg! gosterecekleri tepkinin tahmininde de bir
fikrini vermektedir.

4. Calismalar, beton kaplamalarda PSI ve PCl ile IRI arasinda
istatiksel alarak kabul edilebilir bir iligkinin  oldugunu
gostermektedir. Beton kaplamalar yaslandikga veya
tekrarll yuklere ve cevresel etkilere maruz kaldikea
olusan bozulmalar nedeniyle, PSI ve PCl'larda azalmalar
gorulurken, ayni zamanda beton kaplamaya ait IRl
degerleri ise orantili olarak artmaktadir.

5. Bahsedilen diger indeksler arasinda IRI'nin en buyuk
avantaj, niceliksel verilere dayall olmasl nedeniyle
objektif degerlendirme sunmasi, otoritereler tarafindan
Uzerinde uzlasiya varimasl, dunya genelinde yaygin
kullanimi ve farkli yol durum indekslerine donusturulebilir
olmasidir. Yol bakim veya rehabilitasyon kararlart igin sinir
dederleri Ulkelere ve ABD igindeki eyalet gore farklilik
gostermesine ragmen, ABD'deki bircok eyalet ve ayrica
dunyadaki bircok Ulke, beton kaplamalarin durumunu
degerlendirmek igin belirleyici bir parametre olarak IRI'yi
kullanmaktadir.

Conclusions

This study briefly describes indicators (PSI PCl IR,
FWD) used for evaluation of PCC pavements in literature
including their history and definition, calculation methods,
rating system. Later relationship between different
indicators and their correlation was discussed in the next
step. At last, the criteria for application of International
Roughness Index as a worldwide indicator which is given
for PCC pavements in different states of US and various
countries are presented comparatively. The results of an

overview are summarized as follows:

1. PCland PSI as Composite indices provide a fairly good
indication of the general condition of the highway
system. They assess the condition of concrete
pavements based on observed distresses, but none
includes tests for structural or functional evaluation
of these properties.

2. FWDtesting provides estimates of concrete pavement
and subgrade stiffness, which are significant input
parameters for engineers designing maintenance
of existing highways. Joint efficiency and void
detection in concrete pavements are other significant
parameters assessed by FWD results.

3. In the lost four decades, various airport and roadway
agencies throughout the world have focused on
issues related to roughness assessment. IRl was used
to quantify the roughness amount in a measured
longitudinal profile of a pavement. It can be used as
on approximation of a user's reaction to pavement
conditions.

4. Studies show that there is a reasonable correlation
between PSI and PCl with IRl in concrete pavements.
As the concrete pavement ages or deteriorates
because of repetitive loading ond environmental
effects, PSI and PCI decrease, at the same time IRI
increases proportionally.

5. The mgjor advantage of IRl is its consistency
over time ond transferability throughout the world
ond various agencies. Despite the difference in a
selected threshold for maintenance or rehabilitation
intervention, many states in US, and a lot of countries
around the world apply IRl as a determinant parcmeter

to evaluate concrete pavements condition.
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SEKTOREL VAKA CALISMASI

Cimento Degirmeni Uygulamalari I¢in
NIR Cevrimici Analizi
NIR Online Analysis for Finish Mill Applications

Yakin kizilotesi (NIR) analizi, cimento Uretim tesislerinde hammadde ve farin analizi igin kullanilan
alisilageldik bir teknolaji iken, bu analiz artik Nuh Cimentonun Hereke'deki nihai cimento degirmeninde
S0, ve Klinker fazlari igin cevrimigi analiz sistemi olarak da kullaniimaktadir.

While near-infrared (NIR) analysis is an established technology for the analysis of raw materials
and raw meal in the cement plant, it is now being used as an online analysis system for SO, and
clinker phases at Nuh Cimento's finish mill in Hereke, Turkey.

m Hazirlayan/ Prepared by : Ismail Dogan ve Orhan Karadeniz, Nuh Cimento, Turkiue, ve Petra Muhlen,
SpectraFlow Analytics Ltd, Isvigre

by Ismail Dogan and Orhan Karadeniz, Nuh Cimento, Turkey, and Petra MUhlen, Spectraflow Analytics
Ltd Switzerloand

Turkiye'de alaninin énemli aktorlerinden
. - ‘ ) ) Nuh Cimento’s SpectraFlow near-infrared online analyser
ve bag|m5|z ozel cimento §II’R€’EI olan Nuh improves quality control at the Hereke cement plant in Turkey
Cimento, 1969 yllinda Uretime baslamistir.
Bugun Hereke'deki fabrikasinda toplam
Klinker ve cimento kapasitesi sirasiyla

4.4Mta ve 5.8Mta olan Ug hat isletmektedir.

Sirket, faaliyetlerine yatinm yapmaya devam
etmektedir ve mevcut 4 Nolu gimento
degirmenine iki adet KHD silindir presinin
eklenmesiyle, cimento kapasitesini 220 ton/
saat'ten 410 ton/saate gikarmistr.

istikrarli, yiiksek kaliteli bir
Urin saglama

En son Uretim teknolgjilerini kullanma ve
yUksek Kaliteli gimento saglama yolundaki
azmiyle, Nuh Cimento, musterileriicinistikrarli
bir cimento kalitesi saglamak igin basta
dogal alci olmak Uzere girdi malzemelerinden
iki saatte bir numune alinmasinin yeterli olup

olmadgini degerlendirmigtir. ki saatlik gkt nyp Cimento, a major player and independent private cement company in

ozellik disi olabilecek 800 tondan fazla nihai Turkey, started production in 1969. Today it operates three lines with a total

¢imentoya esittir. clinker and cement capacity of 44Mta and 5.8Mta, respectively, at its plant
in Hereke.
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Ayrica, degirmendeki birgok urun dedisikligi
de gegis donemini optimize etmek icin yakin
izlemeyi gerekli hale getirmistir. Bunun da
Otesinde, bahse konu cimento Ureticisinin
Endustri 4.0 girisimi, 1sil-islem kisminin yan
sirg, kalite kontrol bolumunden de ek guncel

sureg verilerine ihtiyac duymaktayd.

Bu nedenle, istikrarll Urln kalitesi saglamak
icin Nuh Cimento, SpectraFlow NIR cevrimigi
kimyasal analizord ve Malvern partikul boyutu
analizoru gibi cevrimici otomatik kalite kontrol
sistemlerine yatinm yapmistr.

Cimento bilegimi igin NIR
cevrimici analizi

NIR teknolojisi, nihai Urundeki SO3'U analiz
edebilir ve dihidrat, anhidrat ve hemihidrat
formunu ayirt edebilir. Mineral fazlar
arasinda ayrim yapabilme ve element
konsantrasyonuyla sinirli kalmama ozelligi ile
SpectraFlow analizory, nihai gimentodaki C,S,
C.S, C,Ave C,AF gibi Klinker fazlarini da analiz
edebilir.

Nuh Cimento, ¢imento Uretiminde dodal
alcritas kullandigindan cevrimici analizlerde
S0,’e odaklaniimaktadir.

Kurulum ve devreye alma

Nihai cimento tipik olarak havall bantlarda
tasinmaktadir. Hafif olan analizar, havali bandin
Uzerine kolayca monte edilebildiginden NIR
tabanli gevrimigi analizor igin ideal bir dlgum
duzeni saglamaktadir.

Sonug olarak, analizorun kurulumu sadece Ug
gunsurmustur. Ayrica, havalibantanalizorinin
kalibrasyonu da sahada gerceklestirilmektedir.
Kurulumun ardindan, NIR teknolojisi musteriye
0zel mineralojiyi yansittugindan, analizor
spektral bilgileri kaydettigi sirada, ornekler
havali banttan dogrudan alinmaktadir. Spektral
verilerle birlikte numunelerin kimyasal analizi,
musteriye ©zel kalibrasyon igin temel veri

saglar.

The company has continued to invest in its operations and the addition
of two KHD roller presses upstream of the existing finish mill No 4 has

increased cement capacity from 220tph to 410tph

Ensuring a stable, high-quality product

In its drive to use state-of-the-art production technologies and provide
highquality cement, Nuh Cimento considered whether two-hourly
sampling of input materials, particularly natural gypsum, was sufficient
to ensure a stable cement quality for its customers. Two hours of output
equal mare than 800t of finished cement that could be off-specification.

In addition, the many product changes in the mill also required close
monitoring to optimise the transition period. Moreover, the cement
producer's Industry 4.0 initiative needed additional up-to-date process
data not only from the pyroprocessing section but also from the quality
control department.

Therefore, to ensure stable product quality, Nuh Cimento has invested
in online autornatic quality control systems, ie a SpectraFlow NIR online
chemical analyser and a Malvern particle size analyser.

NIR online analysis for cement composition

NIR technology can analyse the SO, in the final product ond distinguish
between the dihydrate, anhydrate and hemihydrate form. With the
capability to distinguish between mineral phases and not being limited to
the elemental concentration, the SpectraFlow analyser can also analyse
clinker phases like C,S, C.S, C,A and C AF in the finished cement. As Nuh
Cimento uses natural gypsum in its cement production, online analysis is
focussed on SO,

Installation and commissioning

Finished cement is typically transported in airslides, which provides an
ideal measurement set-up for the NIR-based online analyser as the
lightweight analyser can easily be mounted on top of the airslide.

As a result, installation of the analyser only took three days. The calibration
of the airslide analyser is also carried out on site. As the NIR technology
reflects the customer-specific mineralogy, samples are taken directly from
the airslide after installation while the analyser is recording the spectral
information. The chemical analysis of the samples along with the spectral
information then provides the basis for the customer-specific calibration.

A challenge at Nuh Cimento was the pressure setting in the airslide: spikes
of high overpressure caused interruption in the material analysis. After
addressing this issue, finetuning of the pressure setting was required as
underpressure that was too strong would affect the sample for the particle
size analyser (both online analysers are used in close proximity).

In addition to online chemical analysis, control software was installed by the
SpectraFlow engineer to take automatic action to correct the weighfeeders
and keep the SO3 concentration on a specific target setpoint.

Cimento ve Beton Diinyas: / Sayr: 151 / Mayzs - Haziran 2021
Cement and Concrete World / No: 151 / May - June 2021

95
=
D
=
)
S8
A
<
O
2
@)
=
QO
F
5

77



Z
=
%
—
<
\)q
S
S
2
S
=

SEK

78

Tablo 1: SpectraFlow saatlik

ortalama (SFA) ve saatlik XRF degeri

arazinda analitik kargilagtirma

50, SFA | XRF | AYA A - 350
1 2,55 | 237 250 | 0,18 300
2 237 | 242 250 | -0.05

250
3 252 | 258 250 | -0,06
4 268 | 254 250 | 014 =0
g 2,51 | 254 2,50 0,04 210
[ 2,45 | 2,56 250 | 0,11
100
7 2,46 | 2,49 2,50 | -0,03
8 2,53 | 2,55 2,50 | -0,02 =
9 2,51 | 2,51 2,50 | 000 : 0
10 2,43 | 2,46 250 | -0,03 o0

Nuh Cimento'nun karsilastigi gucluklerden biri, havali
banttaki basing ayanydi yuksek asirt basing artislar
malzeme analizinde kesintiye neden olmaktaydi Bu
sorunun ¢ozumune muteakiben, asin gugld algak basincin
partikl boyut analizorinu  etkilemesi nedeniyle basing
duzeneklerinin ince ayarlarinin  yapilmasi gerekmistir
(Her iki gevrimigi analizor de birbirine yskin mesafelerde
kullanilimaktadir).

Cevrimigi kimyasal analize ek olarak, tartikantar) besleyicileri
duzeltmek ve SO, konsantrasyonunu belirli birhedef degerde
tutmak igin atomatik devreye girmek Uzere SpectraFlow
muhendisileri tarafindan kontrol yazilimi kurulmustur.

‘NIR teknolgjisi, nihai urundeki
SO, analiz edebilir ve dihidrat,
anhidrat ve hemihidrat formunu
ayirt edebilir. Mineral fazlar arasinda
ayrim yapabilme ve element
konsantrasyonuyla sinirl kalmama
ozelligi ile SpectraFlow analizory,
nihai gimentodaki C.S, C.S, C,Ave
C4AF gibi Klinker fazlarini da analiz
edebilir”

Kabultesti, saatlik bir XRF degeriile karsilik gelen SpectraFlow
saatlik ortalama degeri arasinda analitik bir karsilastirma
yapmak Uzere hazirlanmistir (bkz Tablo 1). SO, analizinde test
suresi boyunca maksimum sapma =0,25 mutlak olmalidir.

Basaril bir kabul testinin ardindan NIR cevrimigi analizord
gunluk olarak galismaya baslamis olmakla birlikte su
anda zamanin yuzde 99'undan fazlasinda cevrimici
durumdadir.
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‘NIR technology can analyse the SO,
in the final product and distinguish
between the dihydrate, anhydrate
and hemihydrate form. With the
capability to distinguish between
mineral phases and not being limited
to the elemental concentration,

the SpectraFlow analyser can also
analyse clinker phases like C.,S, C.S,
CA and C AF in the finished
cement”

The acceptance test was set up to carry out an analytical
comparison between an hourly XRF value and the
corresponding SpectraFlow hourly average (see Table 7). The
maximum deviation during the test period should be =0.25
absolute in the SO, analysis.

Following o successful acceptance test the NIR online
analyser went into daily operation and is now online more
than 99 per cent of the time.

Daily operation of the NIR
online system

The analytical accuracy of the NIR online analyser is mostly
compared to the XRF results. However, the limitation in that
comparison is that the two techniques have basic
differences:

‘A challenge at Nuh Cimento was the
pressure setting in the airslide: spikes of
high overpressure caused interruption in
the material analysis..”



NIR gevrimigi sisteminin XRF is used as an offline method and despite the good accuracy of the

gijnlt'jk ga||§mas| laboratory analyser, there is the risk of a higher error in the sampling and
sample preparation procedures. The X-ray fluorescence also looks at ele-

NIR gevrimici analizérinin analitik dogrulugu mental peaks and back-track to the oxides.

cogunlukla XRF sonuglariyla  karsilastirilir.
Ancak, bu karsilastrmadaki noksanlik, iki

Tablo 2: Gevrimigi XRF degerleri ile RMP kontroli olan ve olmayan ayar noktas:

arazindaki karglagtirma standards ve ortalama kare sapmas — ASTM Tip -1l (LOI=3.0)

teknigin temel farkliliklara sahip clmasidir:

Siralama Toplam Ingiti Iigini Geligme |%)
., ) , g cevrim gevrimi
NUh glmeﬂto num |_<a r§||a§t|g| Saatlerfveri kimeleri 1193 449 387
gucluklerden biri, havall RMSD 0,200 0,202 0,184 8,9
bamttakl bas”—]@ agarlgdl Stdew 0,195 0,198 0,179 9.6
- Oretim hacmi (1) 387.162 170,006 131468
yuksek asirt basing artislar —
Mot Mart-Ekim 2020 aratmndaki veriler I

malzeme analizinde kesintiye
neden olmaktayd!”

Tablo 3: Qevrimigi XRF deferleri ile RMP kontrold olan ve olmayan ayar noktas:

standards ve ortalama kare sapmas: = ASTM Tip |-Il (LOI<1.5)

i
i

XRF cevrimdisi bir yontem olarak kulla- S TR il il Galisma [%)
nilmaktadir ve laboratuvar analizrinin cevrim gevrimi
iyi oranda dogruluguna ragmen, numune Saatler/veri kimeleri 703 276 297
alma ve numune hazrrlama sureglerinde RMSD 0,167 0,150 0,151 16.41
daha yksek hata riski vardir. X-igini flongi- Stdev 0.163 0176 0,146 .

i — - P— Y r
nimi ayrica element tepe noktalarini gozler Uretim hacmi {t) 249,479 98,246 106,035

Mot Mart-Ekim 020 arasindaki weriler

ve oksitleri geriye dogru takip eder.

As the benefits of the SpectraFlow NIR Online Analyser and the RMP software have
been shown, Nuh Cimento plans to expand the use of the equipment in its plants
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“Nihai cimento tipik olarak havali
bantlarda tasinmaktadir. Hafif olan
analizor, havall bandin uzerine
kolayca monte edilebildiginden NIR
tabanli cevrimici analizor igin ideal bir
olcum duzeni saglamaktadir”

Cevrimici NIR analizi, ok daha yuksek bir 6lgim frekansina
sahip, drnekleme gerektirmeyen bir yontemdir: Dakikada
148 tarama yapilirken, analiz sonucu her dakika verilmek-
tedir. NIR analizi, malzemenin kimyasal ve mineralojik bile-

simine bakar.

Bu nedenle, iki teknoloji nadiren birebir ayni analiz sonucuna
ulasmaktadir. Nuh Cimento @rneginde, uzun vadeli
performans, iki aylik bir dobnemde SpectraFlow degerlerinin
yuzde 80inin SO, icin mutlak yuzde =0.25 iginde oldugunu
gostermektedir (bkz. Sekil 1).

Ham karigim oranlama

Besleyicilerin nihai ¢imento degirmenine otomatik olarak
besleme yapmasi icin ham karisim oranlama (RMP) yazilimi
da kurulmustur. Parcacik boyutu analizorinin cevrimici
sonuclanyla birlikte bu kurulum, kontrol odasl personelinin
gok dasha yuksek Uron uygunlugu elde ederken diger
gorevler Uzerinde ¢alismasina olanak tanimaktadir.

RMP sistemi, nihai Urdnudn kalitesini hedef degere daha
yakin tutmaya yardimci olur. Bu amagla, XRF degerleri ile,
cevrimici kontrolun devrede oldugu ve olmadigr kosullarda,
hedef defer arasindaki standart sapmay! (Stdev) ve kok
ortalama kare sapmaul (RMSD) karsilagtirmak icin RMP
yazilimi vasitasiyla bir dizi test yapilmistir. Ozellikle LOI 150
cimentoda hedef deger degisiklikleri oldugu icin RMSD ana
kriter olarak secilmistir. XRF standart sapmasi, hedef deger
degisikliklerine uyum gostermemektedir. Ancak, degisiklikler
kigUk boyutlu oldugundan, standart sapma ayni egilimi

gostermektedir.

Test, iki ana Urun igin gergeklestirildi: LOI 1.5 ASTM (bkz.
Tablo 2) ve LOI 30 ASTM (bkz. Tablo 3). RMP sisteminin
kullaniimasi ve SpectraFlow analizorunden dakika dakika
verilerin girimesiyle RMSD'nin (ve StDevin) ASTM<LOI 30
icin yaklasik yuzde 9 ve ASTM <LOI 1.5 igin yaklasik yuzde
16,5 oraninda
tesis isletme ekibi, gevrimigi analizdrler ve uygulanan

iyilestirildigini  gostermektedir.  Ayrics,
uzman sistemlerle degdirmen operasyonunun daha Kararl

sUrdugunu raporlamiglardir.
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"Finished cement is typically
transported in airslides, which
provides an ideal measurement set-
up for the NIR-based online analyser
as the lightweight analyser can easily
be mounted on top of the airslide.

Online NIR analysis is a samplingfree method with a much
higher measurement frequency: 148 scans are performed
per minute, while the analysis is carried out on a minuteby-
minute basis. NIR analysis looks at the chemical and mine-
ralogical composition of the material

Therefore, the two technologies will seldomly come to one
and the same analysis result. In the case of Nuh Cimento,
the long-term performance shows that 80 per cent of the
SpectraFlow values in a two-month period are within =0.25
per cent absolute for the SO, (see Figure 7).

Raw mix proportioning

Raw mix proportioning (RMP) software was also installed to
autornatically adjust the feeders to the finish mill. Along with
the online results of the particle size analyser, this enables
control room staff to work on other tasks while achieving

much higher product conformity.

The RMP systemn helps to keep the quality of the finished
product closer to the setpoint. For that purpose a test was
conducted to compare the standard deviation (Stdev) and
the root mean square deviation (RMSD) between the XRF
values and the setpoint with and without the online control
by the RMP software. The RMSD was selected as the main
criterion as there were setpoint changes, especially with the
LOI 150 cement. The standard deviation on the XRF would
not respect the setpoint changes. Yet, as the changes were

minor, the Stdev shows the same trend.

The test was carried out for the two main products: ASTM
with LOI 15 (see Table 2] and ASTM with LOI 3.0 (see Table
3] It shows that with the use of the RMP system and the
input of the minute-by-minute dota from the SpectraFlow
analyser the RMSD (as well as the StDev) is improved by
around nine per cent for the ASTM <LOl 30 and around
16.5 per cent for the ASTM <LOI 1.5. Furthermore, the plant
operating team found that with the online analysers and

implemented expert systems mill operation is more stable.



SpectraFlow Analizor ve RMP, 2018'in sonlarinda devreye
alinmistir. IIk devreye alinmasindan 18 ay sonra, test
artik sistemin uzun vadeli kararliligini ve verimliligini
gostermektedir.

‘SpectrafFlow NIR Cevrimici Analizorg,
Nuh Cimento'ya tutarl urun Kalitesi
sa@lamanin yolunu acmistir..

Mevcut ilerlemeler Gzerine geligtirmeler

SpectraFlow NIR Cevrimici Analizord, Nuh Cimento'ya tutarh
Urun kalitesi saglamanin yani sira tesisi algitasl eksikligi veya
fazlaligindan kaynaklanabilecek dnemli kalite sorunlarindan
korunma olanagi saglamistir.

Ayrica, RMP kontrol sistemi, daha kisa gimento tipi veya
kalitesi degisimine, kalitenin artinimasina ve standart
sapmanin azaltlmasina olanak tanimaktadir.

Bu 6nemli avantajlara ek olarak, NIR tabanli sistemin kullanimi
kolaydir ve isletme giderleri cok dusUktur.

Nuh Cimento, SpectraFlow NIR Cevrimici Analizoranu
kurarak kaydedilen ilerlemeyi temel alarak, simdi bir sonraki
SpectraFlow analizorint diger nihai gimento degirmen
hatlarindan birinde daha kullanmay: planlamaktadir.

The SpectraFlow Analyzer and RMP were put into operation
in late 2018. 18

“The SpectraFlow NIR Online
Analyser has provided Nuh Cimento
the means to ensure consistent
product quality..”

months since initial commissioning, the test now shows the
system’s long-term stability and efficiency.

Building on current advances

The SpectraFlow NIR Online Analyser has provided Nuh
Cimento with the means to ensure consistent product
quality, as well as protecting the plant from major quality
issues that could be triggered by the lack or excess, of

gypsum.

Moreover, the RMP control system enables shorter changes
of cement types or quality, increased quality and reduced
standard devigtion.

In addition to these key benefits, the NIR-based system is
easy to operate and operational expenses are very low.

Building on the progress made by installing the SpectraFlow
NIR Online Analyser, Nuh Cimento is now planning to use the
next SpectraFlow analyser in one of its other finish mill lines.
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(Cimento ve Beton Yayin Ozetlen

Cement and Concrete Related Literature Survey li
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: Merve BOZ
TURKCIMENTO Ar-Ge Enstitiisi

Hazirlayan

Cimento ve Beton DUnyasi Dergisinin bu sayisinda taranarak, tzetleri cevrilen dergiler asagida verilmistir.

MATERIALS TODAY: PROCEEDINGS
JOURNAL OF ENVIRONMENTAL SCIENCES
CONSTRUCTION AND BUILDING MATERIALS

JOURNAL OF MATERIALS IN CIVIL ENGINEERING

1. CIMENTO

1.1. Cimentonun Metakaolin ve GGBS ile Kismi
ikamesi Uzerine Deneysel Calisma

SElavarasan, AKPriya, NAjai, SAkash, TJAnnie, G.Bhuvans,
Materials Today: Proceedings, 20271

ingaat sektorinde c¢imento kullaniimasiyla  artan
CO, emisyonu, ¢imento yerine katki maddelerinin
kullaniimasiyla azalmaktadir. Ogutilmis granul yuksek
finn curufu (GGBS), bir yuksek firndan gelen erimis demir
curufunun suda sondurulmesiyle elde edilir, daha sonra
kurutulur ve betonun mukavemetini ve dayanikliidini
artiran yUksek oranda CSH (kalsiyum silikat hidratlar)
iceren gcimentolu ince bir toz halinde 6gutulir. Metakaolin
diger tamamlayici cimentomsu malzemedir. EndUstriyel
sureg tarafindan Uretilen bir yan Urdn degildir. Kaolin'in
600-900°C'ye calismada
kullanilan malzemeler 1S 8112-18989'a uygun Portland

isitimasiyla  Uretili.  Bu
cimentosu, IS 383(20711)'e uygun ince ve iri agregs,
GGBS ve metakaolindir. Betonun su cimento orani 0,45
ve beton sinifi M25 olacak sekilde %20,30,40,50 cimento
icerigi GGBS ve metakaolin ile ikame edilmistir. Sertlesmis
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beton Uzerinde yapilan deneyler, basing testi ve IS516'ya
(1964) uygun yarmada cekme dayanimi ve ASTM C78'e
uygun egilme dayanimi olup 7, 14 ve 28 gun araliklarla 36
numune dokulerek yapilmistir.

Anahtar Kelimeler: Metakaolin, GGBS, CO,, Cimenta,
Ikame

1.2. Farin Bilesiminin Klinker Reaktivitesi ve
Cimento Ozellikleri Uzerine Etkisi

R.Elmrabet, Y.Hmidani, RMariouch, AElharfi, M.S.Elyoub;,
Materials Today: Proceedings, 20271

Cimento endUstrisi proses kontrolunde, klinker aktivitesini
etkileyen ana faktor oldugu icin farin homojenligine
yonelik yogun calismalar yapilmistir. Ham karisim
bilesimindeki kararsizliklar sadece klinker Kkalitesini
etkilemekle kalmaz, ayni zamanda firin operasyonlarini ve
termal tuketimi de etkiler. Yani, ilgili faktorlerin ok cgesitli
olmasi nedeniyle, farin bilesenleri ile cimento ozellikleri
arasindaki iliskiyi tam olarak tanimlamak zordur. Bu
calismada, farinin LSF'i ile klinker reaktivitesi arasindaki
olasi etkilesimleri degerlendirmek icin, degisken Kireg
Doygunluk Faktoru seviyelerine sahip farin ornekleyicileri




secilmistir. Bu hammaddelerin ve Klinkerlerinin kimyasal
bilesimini belirlemek icin X-igini floresans spektroskopisi
kullanilmistir. Bu Klinker gimentalarin, fiziksel ve mekanik
ozellikleri belirlenmistir (standart pastanin su ihtiyac,
gimentanun kivami, priz suresi, genlesme ve harcin
mukavemet). Sonuglar, farinin  LSF'sinin  artmasinin
gertlegmegi hizlandirdigini ve 103 sininnin - Uzerinde
daha dusuk bir gec mukavemet, genlesme sorunlari
ve depolama sorunlar (6n  hidratasyon, parcalanma)
meydana gelebilecegini gostermistir.

Anahtar Kelimeler: Farin, Kire¢ Doygunluk Faktory,
Cimento, Klinker, Genlesme, Mukavemet

2. KARBON

2.1. Cimento endistrisinde CO, azaltma
stratejilerine karsi zorluklar: Bir inceleme

Emad Benhelal, Ezzatollah Shamsaei, Muhammad Imran
Rashid, Journal of Environmental Sciences, 2021

Cimento endustrisi, yogun bir yakit tuketimi ve sera
gazi (GHG) emisyonu kaynagidir. Bu endustri, sera gazi
emisyonlarnin - %5'inden  sorumludur ve karbondioksit
(CO2) emisyonlannin en 6nemli endistrigyel kaynaklar
arasindadir. Bu nedenle, ¢imento Uretim sUrecinden
kaynaklanan CO, emisyonlarinin azaltlmasi, Universiteler
ve enduUstrideki arastirmalar icin her zaman c¢ekici bir
konu olmustur. Cimento endustrisinden  kaynaklanan
devasa CO, emisyonlarn kitlesini azaltmak igin cesitli
gabalar yurutulmustur. Bu stratejilerin cogu teknik olarak
uygulanabilir olmasina ragmen, gesitli engeller nedeniyle
¢imento endUstrisinde CO, azaltm sevigyesi hala tatmin
edici degildir. Bu konuyla ilgili cok sayida arastirma
arasindan yalnizca birkagi CO, azaltma stratejilerinin
neden kuresel olarak uygulanmadigini  yanitiamaya
galismigtir. Bu galisma, gimento endustrisinde CO, azaltim
stratejilerinin yaygin ve etkili bir sekilde uygulanmasinin
onundeki zorluklar ve engelleri vurgulamayl ve bu
tur engellerin Ustesinden gelmek icin pratik ¢ozumler
onermeyi amaglamaktadir.

Anahtar Kelimeler: CO, emisyonlar, CO, azaltmi, Cimento
endustrisi, CO, azaluiminin zorluklar

3. BETON

3.1. Farkh Erozyon Yaslarinda Puskirtme
Beton ile Normal Beton Arasindaki Dayaniklilik
ve Mekanizmanin Kargilagtiriimasi

Youyun Li, Jie Linghu, Zhilong Li, Huan Wang, Journal of
Materials in Civil Engineering, 2021

Bu g¢alismada, farkli korozyon yaslarinda sulfat etkisi
altindaki puskurtme betonun (SpC) ve normal betonun
(OC) erozyon mekanizmalari arasindaki karozyon farkliliklar
arastinlmistir. Burada, 24 saatlik bir kurutma-islatma
dongusu kosulu alunda SpC ve OClyi asindirmak igin
%10 sodyum sulfat kullanilmistir. Mikrabozunma sureci
ve iki tUr betonun dayanikliidinin degisim kurall, taramali
elektron mikroskobu (SEM) ve ilgili laboratuvar testleri
araciigiyla mikroyapr ve dayanikllik acisindan analiz
edilmistir. Sonuglar, SpC'nin erozyon Urunlerinin ilk olarak
gozenekler ve delikler gibi orijinal kusurlarda biriktigini, oysa
OC'nin erozyon Urunlerinin ilk 6nce numunenin yuzeyinde
yogunlastigini gostermistir. Daha sonra, SpC'deki orijinal
kusurlar kademeli olarak doldurulmus ve yeniden kirilmistir,
oysa OC dogrudan kirlmisti. Sonug olarak, SpCnin
korazyon direncinin ve dayanikliiginin, bir dereceye kadar
OC'den daha iyi oldugu gorulmustir. Ayrica, rapor edilen
deney verileri, SpC ve OCnin hasar derecesi ve suresinin
farkll oldugunu ve betonun bozulma derecesi Onemli
6lcude artmadan korozyon UrUnlerinin tespit edilebilecedini
gostermektedir.

Anahtar Kelimeler: -

4. KATKILAR

4. Harmanlanmig Cimentolarda Kémur
Ucucu Kilune Alternatif Olarak Biyokutle
Ucucu Kulu: Fonksiyonel Yonler

Jan Fort, Jifi Sal, Radek Sevéik, Magdaléna Dolezelova,
Martin Keppert, Milo§ Jerman , Martina Zaleska, Vojtéch
Stehel, Robert Cerny, Construction and Building Materials,
2021

AB'de, komurlu termik santrallerin varsayilan azaltimasi
da dahil olmak Uzere g¢evre standartlarninin sikilastinimasi,
dongusel ekonomiye gecise yonelik gnemli bir itici gug
sunmaktadir. Ancak, bu zorlu hedefe ulasiimasi, bir dizi
soruna ¢ozUm bulunmasini gerektirmektedir. Sorunlardan
biri, kismi ¢imento ikamesi olarak komur yanmasindan
kaynaklanan ugucu kul (CFA) uygulamasinin gelecek
yllarda kademeli olarak terk edilebilecegdi gercegidir. llk
neden ekonomik olabilir, gUnky artan cevre duzenlemeleri
muhtemelen daha maliyetli islenmesine neden olacaktr.

Ikincisi, CFANIN azalan kullanilabilirligine yol agabilecek
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alternatif enerji kaynaklarinin artan kullanimi ile ilgilidir.
Odun

Kol (BFA), ek gimento esasll malzeme (SCM) olarak

yanmasindan kaynaklanan biyokUtle ugucu
CFANIn kismen dedistirilmesi igin olasi cevre dostu
adaylardan biri olarak kabul edilebilmektedir. Bu yazida,
harmanlanmis c¢imentolarda CFAnin olasi bir BFA ile
degistiriimesinin fonksiyonel yonleri analiz edilmektedir.
Diger arastirmalardan once gergeklestirilen BFANIN
karmasik karakterizasyonu, SCM olarak kullanimi igin ¢ok
iyi 6n kosullart ortaya koymaktadir. Portland gimentosu-
BFA bazli kompozitlerin 28 gunluk kirlemeden sonra
fonksiyonel  ozelliklerinin - deneysel analizi, kutlece
%30'a kadar gimento dedisimi icin SCM olarak BFANiN
uygunlugunu gostermektedir. 90 ve 180 gunluk
kurlemeden sonra toplanan veriler, analiz edilen tUm
kompozitlerin mukavemetinde 6nemli bir gelisme oldugunu
gostermektedir. CFA ile karsilastinldiginda BFAdaki
tehlikeli elementlerin Gnemli 6lgUde daha dusuk igeridi de
baska bir faydasidir; karnisimli gimentolarda basgka bir islem

veya iyilestirme yapilmadan kullanilabilmektedir.

Anahtar Kelimeler: Biyokutle ugucu kul, Puzolanik

aktivite, Agir metaller, Cimento kompozitleri, Mukavemet

5. GERi DONUSUM

5.1. Geri Dénusturdlmis Agregali Betonda
Kloriir Taginimi ve indiiklenen Celik Korozyonu:
Bir inceleme

Chaofeng Liang, Zhedong Cai, Huixia Wu, Jianzhuang
Xiao, Yuming Zhang, Zhiming Ma, Construction and
Building Materials, 2021

Klorur girisi ve sonucta ortaya ¢ikan gelik karozyonu,
dayaniklilik bozulmasina yol agan ana nedenlerdir. Geri
dénusturilmus agregall betonds (RAC) klorUr tasinimi
ve celik korozyonu Uzerine bir literatUr mevcuttur ancak
sistematik bir inceleme eksiktir. Bu makale, RAC'de klorur
tasinminin - elestirel  bir incelemesini  sunmaktadir ve
takviyeli RAC'nin indUklenen celik korozyon davranisini
ve catlama modellerini tanitrmistir. Iigili modifikasyon
yontemleri ayrica tartisiimaktadir. Sonuclar, dahil edilen
geri donusturulmus agreganin (RA), RAC'de klorur girisini
arttrdigini ve Klorur difizyon katsayis! igin zamana bagli bir

ozelligin gozlemlendigini gostermistir. DusUk RA ozellikleri,
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RA ikame oranlar ayni oldugunda RAC hazirlanmasinda
daha yuksek Klorur girisine yol acmistir; induklenen
gevresel hasar, RACde KlorUr girisini hizlandirmistir.
RAnin dahil edilmesi, celik korozyon riskini artturmistir
ve takviyeli RACnin ilk korozyon suresini kisaltmistir ve
takviyeli RAC'nin catlama modeli, guclendiriimis dogal
agrega betonun ¢atlama modelinden farklidir. Yapistirilmig
eski RA harcinin gikanimasi ve guclendirimesi, RAC'nin
ozelliklerini iyilestirmektedir ve RAC'de klorUr girisine ve
celik korozyonuna karsl direncini gelistirmek icin cesitli
modifikasyon udntemleri kullanilabilmektedir. Ozellikle, RA
ve RAC ozelliklerini iyilestirmek icin ¢evre dostu bir CO2
kurleme iglemi dnerilir. Ultra yuksek performansli RAC ve
3D baskill RAC'de Klorur girisi ve gelik korozyonu ¢alismasi,
daha sonraki galismalarin odak noktasi olmalidir.

Anahtar Kelimeler: Geri donusturulmus agrega betanu
(RAC), Klortr taginimi, Celik korozyonu, Modifikasyon
yontemi
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