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applied technologies

Cimentoyu

Avantaja Cevirin

OPTEVA™HE

Yuksek erken dayanim igin 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 dusik sicakliklar)

gcpat.com




Stabilite Ekleyin,

Su Degl

TAVERO™ VM

Dik degirmenler (VRM) igin ogutme 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, drnegin:

» Daha yuksek dayanimlar
» Daha kisa priz sureleri

* Gelistiriimis akiskanlik
» Gucld VRM aretimi

GCP Applied Technologies Hakkinda.

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

Tesislerimiz Imzamiz, Adimiz Sigortaniz!

- Danismanlik Hizmetleri

« Cimento Endiistrisi

« WHR Atik Isi Donlistim Sistemleri
« FGT-FGD Hizmetleri

Sintek Madencilik Makina Sanayl insaat Danismanhik ve Dis Ticaret
Mutlukent Mah. 1961, Cad. No:6 06810 Cankaya, Ankara / Tlrkiye
Tel: +90 312 473 32 38-30 Fax: +90 312 473 32 40 E-mail: info@sintek.com.tr

www.sintek.com.tr
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LAYHER ALLROUND® ISKELE

Daha Coziim Odakh
Siklon, Kalsinatdr, Deve Boynu veya Doner
Firin gibi ulasilmasi zor alanlara ozel goziimler.

Daha Kolay

Rakipsiz ve kolay. Baglanti teknolojisi
sayesinde kolay kurulum, hafif parcalar ve
ergonomik el isciligi. 6 temel parca ve birkag
el hareketi ile montaj.

Daha Giivenli

Montaj asamasinda bile tavize vermeden
giivenlik saglar. Saglam yapisi ve dayanikli
parcalari ile calisma esnasinda ve sonrasinda
maksimum gtivenlik. Bagimsiz kuruluslar
tarafindan alinmig EN12810-EN12811
Sertifikalari.

Daha Hizh

Tim parcalarin birbiri ile sorunsuz uyumu.
Baglanti teknigi ve hafifligi ile montaj ve
demontaj sirasinda maksimum hiz.

Daha Ekonomik

Basit kurulum ve parcalarin sorunsuz uyumu
ile kazanilan sure iscilik maliyetlerinizi dnemli
olciide dustirmekte. Uzun omurli ve yillar
sonra bile kullanilabilir olmasi dogru yatirim
gostergesi.

www.layher.com.tr

Sosyal medyada bizi takip edin!

@ @ @ . @@LayherTurkey

LAYHER ISKELE SiSTEMLERI : \Q
Merkez Ofis / Dagitim Merkezi Izmir Ofis / Dagitim Merkezi Ankara Ofis a e F y/
Istanbul Mermerciler Kiigtk Sanayi Sitesi 10006 Cad. Mustafa Kemal Atattirk  Eskisehir Yolu Sogtitézi Mah. 2177. Sok. ®

Koseler Mah. 5. Cad. No:18 Bulvari No:51/6 (AOSB) No:10/B Via Twins Plaza K:20

Dilovas! - Kocaeli Gigli - lzmir Cankaya - Ankara i ; ;
Tel: 90 (262) 655 06 06 Tel: 90 (2323250066 (pbx) ~ Tel: -+90 (312) 985 07 60 Daha Fazla Olanak. Iskele Sistemi.
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AGIR MAKINE SAN. VE TIC. A.S.

*HAMMADDE/GIMENTO DEGIRMENLERI *KOMUR OGUTME TESISLERI *KOMPLE OGUTME TESISLERI

«DIK VALSLI DEGIRMENLER *BILYALI DEGIRMENLER +DIK VALSLI DEGIRMEN REDUKTGRLERI
«AGIR REDUKTORLER

TOSB ORGANIZE SANAYI BOLGESI T: +90 (262) 658 13 40 info@ersel.com
1. Cadde No:24/2 41420 Gayirova/ KOCAELI-TURKIYE F: +90 (262) 658 05 27 www.ersel.com




calderys

a member of Imerys

REFRACTORY SOLUTIONS EAEJ ) www.cALDERYS.COM
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» BEYAZ GIMENTO FABRIKALARI
* KALSIYUM ALUMINATLI CIMENTO FABRIKALARI
= GRI CIMENTO FABRIKALARI

e GIMENTO LIMAN TERMINALLERI Saih GIH;EHTD ANKARA / KAZAN
3.500 T/G KLINKER URETIM HATTI

» HAZIR BETON TESISLERI

» CIMENTO OGUTME & PAKETLEME TESISLERI

» ATIKGAZDAN ENERJI URETIM TESISLERI

ALA Bviinaii LIMAK KIRKLARELI / PINARHISAR -
M T PORTFOYUMUZ 3.500 T/G KLINKER URETIM HATTI

ASKALE CIMENTO VAN | EDREMIT

Konveysr Gesitler| 3.500 T/G KLINKER URETIM HATTI

Elevatar Qeg.i-ll;rl

www.aybarsmakina.com info@aybarsmakina.com
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GEAR SYSTEMS

Boost your
vertical mill eff|<:|ency
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FLSmidth Mekanik Sistemler Satis ve Bakim Ltd. Sti.
Merdivenkdy Mah. Yumurtaci Abdibey Cad. Dikyol Sok.
Business istanbul is Merkezi B Blok K:8 No:78-82
34732 Kadikdy / ISTANBUL / TURKIYE

Tel: +90 216 504 66 39 / +90 216 504 68 51
TR-info@flsmidth.com



Dikey Devrim

Dik Degirmenler icin Gelistirilen Mapei Cimento Kimyasallari

C4

CEMENT ADDITIVES DIVISION

Mapei tarafindan o6zellikle dik degirmenler icin gelistirilen yeni nesil Cimento Kimyasallar,
ogutme yataginin stabilizasyonu ve vibrasyon seviyelerinin azaltilmasi sayesinde degirmen tonajinda
onemli artis saglar.

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

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

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

-YERI'! Mapei ¢cimento katkilart Ankara
URETIM Polatli tesislerimizde dretilmektedir.

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

Sbgutdzli 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 /\,\

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

www.cadd.mapei.com YAPISTIRICILAR - MASTIiKLER - iNSAAT KiMYASALLARI ..' ‘
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COZUM ORTAGINIZ

CIMENTO ENDUSTRISI'NE OZEL - \
Proje Yonetimie Kalite Kontrol
Danismanlik Cozumleri

1
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T: 0(312) 504 11 99 W: www.qgcturk.com E: info@qcturk.com
A: Westgate Residence 3028. Cad. 2C Blok D.174 Konutkent 06810
Cankaya / Ankara - TURKEY
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15. TCMB International Technical Seminar & Exhibition
8-11 October 2019
Kaya Palazzo Golf Resort, Belek, Antalya/ Turkey

15. TCMB International Technical Seminar & Exhibition

15" TCMB International Technical Seminar and Exhibition will be held in Kaya Palazzo Golf Resort
Belek, Antalya, Turkey between 8" and 11™ October, 2019.

The program is open for both national and international attendees from cement industry, service
and technology providers. The event is important for the manufacturers to follow up the recent
developments and creates an opportunity for the participants to consider the new investments while
having a chance to benchmark their business for every two years.

14" TCMB International Technical Seminar and Exhibition held in 2017 was found very successfull
by global cement industry with the participation of more than 576 participants, also 131 foreign and
national companies from cement and related industries.

For Registration: tekniksfdtcma.org.tr

Official Airline

TURKISH
AIRLINES ")

AH A& ANCIE MER

Turkish Airlines is the “Official Airline” of 15" TCMB
International Technical Seminar & Exhibition and special
discounts will be offered on certain booking classes.

. - L 1 il iiliil - In order to proceed with the online booking tool for Turkish
oW ' - | Ll e ) M Conventions please visit the Turkish Conventions website

. I https://wwwé.thy.com/TKC/app/main?language=en and use the
JE_ s - - g el o ! event code 020TKH19 under delegate section.

I Sold out
I Available
Media Partners

TURKISH CEMENT MANUFACTURERS’ ASSOCIATION
Tepe Prime Blocks A Floor:18-19 Eskisehir Devlet Yolu 9. km No: 266 Ankara/ Turkey



editorden

Prof. Dr. Ismail Ozgiir YAMAN

e-mail: ioyaman@gmail.com

Degerli okurlar,

Bu sayimiza kapak sayfamizda da yer bulan TCMB basin
toplantisiyla baslamak istiyorum. Gegtigimiz ay sonunda yapilan
ve gimento sektoru Ust duzey yoneticilerinin de hazir bulundugu
basintoplantisinds, girdi maliyetlerde yasanan butun olumsuzluklara
ragmen, enflasyonla topyekin mucadele programina gimento
sektorundn gereken destedi saglamaya devam edecedi ifade edildi.
Ote yandan, basinda yer alan haberlerin aksine konut fiyatlarinda
meydana gelen artislarin gimento fiyatlar ile agiklanmamasi
gerektigi ve cimento fiyatlarinin konut maliyetlerine etkisinin
oldukea cuzi oldugu bilimsel bir ¢alisma ile agiklandi. Bu basin
toplantisina ve sunulan bilimsel ¢alismayla ilgili detayl bilgiye
dergimiz iceriginde erisebilirsiniz.

Bu sayimizda yine, TCMB birimlerinin etkinliklerine iliskin haberleri
ilettigimiz bolumlerimize de yer veriyoruz. Bunlardan, cevreden
haberler baliminde "OECD Turkiye Cevresel Performans inceleme
Raporu Tanrim Toplantisinin 6zet giktilarinibulabilirsiniz. Yine ayni
bolumde Cevre ve Sehircilik Bakanhgr tarafindan yetkilendirilen
cevre laboratuvarlarinin mevzuat kapsaminda yapacagi olcim
ve analizlerin dagituiminin bakanlik tarafindan olusturulan bir
sistemle merkezi olarak belirlenecegi bilgisini goreceksiniz.
Sektorun ekonomik dederlendirmesini yaptigimiz bolumde ise
uzmanlarimizin derledigi iki farkl yazida sektorin gerek ulusal
gerekse uluslararasi gorunumu ozetleniyor. Bu yazilardan da
gorUlecegi Uzere, her ne kadar bazi belirsizlikler igerse de 20719
yilinda sektor agisindan yukar yonlu gelismeler yasanma ihtimali
daha yuksek gorinmekte.

Ote yandan, 2019 yilinin ilk iki ayinda TCMB egitim mudurliga
tarafindan organize edilen editim programiari da butun hiziyla devam
etti. "Cimento Fabrikasi Ocaklar Modellemesi ve Ocak Planlamasi
Egitimi", "Cimento Sanayii’ nde Proses Denetimi EGitimi” ve “Guvenli
Siklon Operasyonlari Egitimi” bunlardan sadece birkagl. Ar-Ge'den
haberler bolumumuzde ise Ensitumuz bunyesinde yurutdlen
egitim programlarina iligkin bilgiler yer almakta. Bunlardan biri
olan “Genel Metroloji ve Kalibrasyon / Uygulamali Kalibrasyon ve
Dogrulama Egitimi'ni Snemli kilan ise bu egitimin ilk kez yurtdisinds,
Gine'de, verilmis olmasi.

Elbette Uye fabrikalarimizin tanrimina devam ediyoruz ve bu sayida
tanittigimiz fabrikamiz, alternatif yakit olarak aritma camurunu
kullanan ve Turkiye'nin ilk kuyu gimentasu Uretme lisansi alan,
Nuh Gimento Sanayi A.S.

Bu saymizdaki Arastirma-Gelistirme Bolumumuzde, ABD'deki
MIT Universitesindeki Beton Surdirulebilirlik Merkezi tarafindan
yapilan calismalari kullanan ve 13. Uluslararasi Beton Yollar
Sempozyumunda sunulan “Yol Kaplamasi Performasindaki ve
Rehabilitasyon Maliyetindeki Dediskenliklerigin Yagam Dongusu
Maliyet Analiz Hesabr" baslikli bildiriyi bulacaksiniz. Ayrica, bir onceki
saymizda yer vermeye basladigimiz “Sektorel Vaka Calismas!”
bolumumuze yine devam ediyor ve “Toz Emisyonlarini Kontrol
Etmek igin Benzersiz Bir Strateji” baslikl ¢calismaya bu bolumde
yer verigyoruz.

Son olarak 2019 yilinin hemen basinda kaybettigimiz iki
buyugumuzun vefat haberine burada da yer vermek istiyorum.
SektdrUmuzan iginden biri olan ve gegmiste TCMB yonetim ve
denetim kurulu Uyeliklerinde de bulunmus olan sayin Burhan
Evcil'i ve dergimizin yayin danisma kurulu Uyelerinden Prof. Dr.
Turhan Y. Erdogan’t maalesef kaybettik. Kendilerinin sektore
katkilarini, heriki buyugumuzun yakin galisma arkadaslar tarafindan
derlenen yazilarla sizlere aktarmak istedik. Cimento sektdrinin
basi sagolsun...

Dear readers,

I would like to start this issue with the press conference of
TCMB, which is also on our cover page. The press conference
was held at the end of last month with the presence of high level
executives of the cement sector. It was stated that the cement
sector will continue to provide the necessary support to the
the "All-Out-War Against Inflation Program” of the government,
despite all the negative effects of the input costs. On the other
hand, contrary to the news in the press, the increase in housing
prices should not be explained by the cement prices, as the
impact of cement prices on housing costs was quite low, as
scientifically proven by a study that was presented during that
press conference.

As always, we also include the sections where we provide
news about the activities of TCMA units. In the environmental
news section, you will find brief information about the “OECD
Turkey Environmental Performance Inspection Report”. In the
same section, you can also find information on the Central
Laboratory Identification System of the Ministry of Environment
and Urbanization, which will be used in the authorization of the
environmental laboratories that perform measurements and
analyses within the scope of the environmental legislation.
Moreover, in our economic assessment section, you can find
two articles on the economic evaluation of the sector as
summarized by our experts. As can be seen from these reports,
although there are some uncertainties, it is foreseen that the
developments in the sector will be positive in 2019.

On the other hand, the training programs organized by the
TCMB's education directorate continued at full speed in the past
two months. “Cement Plant Quarry Modelling and Planning’,
“Process Audit in the Cement Industry’, “Safe Cyclone Operations
Training” are only among the three of those. In our R&D news
section, we are sharing the applied training programs that were
organized by them. Among those, the “General Metrology and
Calibration / Applied Calibration and Verification Training Course”
that was conducted in in Guinee is worth mentioning, as it is a
training that was conducted for the first time outside of Turkey.

As usual, we continue to promote our member plants and in this
issue we introduce Nuh Cimento Sanayi AS. plant that uses
wastewater treatment plant sludge and was issued oil-well
cement production license for the first time in Turkey.

At our Research and Development Section, we will present an
article that was presented at the 13" International Concrete
Roads Symposium. That article uses the outcome of the
studies conducted by the MIT's Concrete Sustainability Center
and is entitled “Life Cycle Cost Analysis Accounting for the
Uncertainties in Pavement Performance and Rehabilitation
Costs". In addition, we continue to our “Sectoral Case Studies”
section that we started in our last issue and present an article
entitled "A Unique Strategy to Control Dust Emissions”.

Finally, I want to mention the sad news of the loss of our two
sectoral celebrity, here in my editorial section. Unfortunately,
we lost a past TCMB management and audit board member Mr.
Burhan Evcil, who comes from the heart of industry; and Prof. Dr.
Turhan Y. Erdogan, emeritus member of Middle East Technical
University and a member of our board of referees of our magazine.
We wanted to share their contribution to the cement and concrete
sector by two articles compiled by their long-term colleagues. My
condolences are with the cement sector..
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Advertisement Contract of Cement and Concrete World Magazine (2019)

ILAN TARIFESI ADVERTISEMENT PRICE LIST

Arka Dis Kapak (21cmx30cm) 3760 © Back Cover (21cmx30cm) 835€
On i¢ Kapak (21cmx30cm) 3230 Front Internal Cover (21cmx30cm) 690 €
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accepts, states and undertakes that remittance from such commitment will result retraction of the previously applied discount rates and the rate
difference to be charged to the company by a secondary invoice.

N

w

. S6zlesme imzalanmadan goénderilen reklamlar ilgili sayinin programina dahil edilmeyecektir.
The advertisements, which sended without filled up advertisement contract, will not accept to the related issue(s).

Sozlesme imzalanmadan gonderilen reklamlar ilgili sayinin programina dahil edilmeyecektir.
The advertisements, which sended without filled up advertisement contract, will be accepted to the related issue(s).

Tarih/Date ... Y YA

imza yetkilisi, imza ve Kase
Authorised signer, Signature and Stamp



TCMB 61. Genel Kurulu Ankarada Diizenlendi
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671. TCMB Genel Kurulu 15 Subat 2019 tarihinde 30 kiginin
uzerinde katiimla gerceklesti. Bu yil segimsiz olarak
gerceklesen Genel Kurul'da Bagkanlik Divaninda Baskan
olarak Tufan Unal, Bagkan Vekili Nihan Atasagun ve Katip
Uye Tolga Karkmaz yer aldi.

TCMB Yonetim Kurulu Bagkani Nihat Ozdemir, TCMB faaligetleri
hakkinda konugmasini yaparken CEQ Ismail Bulut da bitce
ve sektorel oncelikler konusunda bir sunum gergeklestirdi.

GUndem maddelerinin tamamlanmasinin ardindan Genel

Kurul dilek ve temennilerle sona erdi.

T
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USRS [T 1100 LB
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67 General Assembly Meeting of TCMB was held with the
attendance of over 30 persons on February 15, 2019. In
the General Meeting held without elections this year, Tufan
Unal was in charge as the President, Nihan Atasagun as
the Vice President, and Tolga Korkmaz as the Clerk in the
Presidency Council.

Nihat Ozdernir, Chairman of the TCMB Board, gave a speech
about the operations of TCMB and CEO Ismail Bulut made
a presentation regarding the budget and sectoral priorities.

The General Meeting ended with the wishes and requests
following the completion of the items on the agenda.

‘H‘H
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“Enflasyonla Topyekiin Miicadele Programi Kapsaminda Cimento Sektora
Elini Tagin Altina Koydu”

"The Cement Sector Takes Responsibility in the All-Out-War Against
Inflation Program’

______________

Turkiye Cimento Mustahsilleri Birligi (TCMBY), Yonetim Kurulu
Bagkani Nihat Ozdemir ev sahipliginde dizenlenen basin
toplantisinds, Cimento Sektort 2018 yi degerlendirmeleri ve
2013 yil beklentilerinin yani sira sektar oncelikleri paylasiid.
Toplantida ayrica ODTU Ingaat Mhendisligi Bolumu égretim
Uyeleri. Dr. Ozgur Yaman ve Dr. Asli Akgamete GUngor
tarafindan hazirlanan "Bina Maliyetleri Analiz Raporu” giktilar
da anlatildi.

2018 yilr Ocak-Aralik donemi igin agiklanan verilere gore,
Uyeler tarafindan Uretilen cimentonun yaklasik %10'u ihracata
konu oldu. Bu donemdeki taplam ihracatimiz bir dnceki yila
gore ton bazinda %7, deger bazinda %16 artigla 614 milyon
dolara ulastl.

12 aylik dénemde sektorun en cok ihracat yaptigi Ulke ABD
olurken, bu Ulkeyi Gana ve Israil izled:.

TCMB Yénetim Kurulu Baskani Nihat Ozdemir, 2018 yilina
baktgimizda i¢ satista Ege Bolgesinde artis yasandigini ifade
ederek "2018 yilsonu itibariyle Ulke ¢apinda faaliyet gosteren
54 entegre tesiste yaklasik 90 milyon ton kapasiteye ulastik.
Avrupa'nin lideri, dinyanin ilk dort Ulkesi iginde yer alan
sektorUmuzun ihracatta gucunun arttigini goéruyoruz. 2019
yllina bu konuda bizleri gok sevindiren bir gelismeyle bagladik.
Bu gelisme, gumruk verilerine gore ocak ayi ihracatimizin
miktar bazinda %100'0n Uzerinde, deder bazinda ise %85
artmis olmasidir. Nihat Ozdemir, "HUkUmetimizin baslattigs
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28 Subat 2019 TCMB Basin Toplantsi
28 February 2019 TCMB Press Meeting
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In the press meeting, hosted by Nihat Ozdemir, Chairman of
the Board of Directors of Turkish Cement Manufacturers’
Assaociation (TCMB), he made remark on cement sector
priorities besides 2018 evaluations and 2019 expectations.
Additionally, outputs of the “Building Costs Analysis Report”
drawn up by Dr. Ozgdr Yaman and Dr. Ash Akcamete Gungor,
academicians from the Middle East Technical University
(METU) Civil Engineering Department, were presented.

According to the data disclosed for the 2018 January-
December period, approximately 10% of the cement
produced by the members was exported. YOY our export in
this period reached 674 million dollars with the increase of
7% in ton basis and 16% in value basis.

In the 12-month period Turkey exported cement mostly to
the US, followed by Ghana and Israel.

Nihat Ozdemnir, Chairman of the Board of Directors of TCMB,
expressed that an increase took place in the Aegean
Region in domestic sales in 2018 and said, "We have
reached approximately 90 million-ton capacity within the
54 integrated plants operating throughout the country as
of the end of 2018. Lauding the strength of the Turkish
Cement sector, being 4th rank in the world and st in Europe
in terms of export, we are anticipating that export willimprove
continuously. We began 20719 with a pleasing development
that made us very content in this regard. This development
has acquired in exportin Jonuary increased by over 100% in
quantity basis and 85% in value basis according to customs



Enflasyonla Topyekdn Mucadele Programi kapsaminda
bizler gimento sektdru olarak elimizi tasin altina koyduk ve
elimizden gelen destegi saglamaya devam edecegiz’ seklinde
konustu. Ozdemir, Yeni Ekonomik Programda aciklanan %2,7
buyumeye paralel olarak ¢imento sektorunun de %2-%3
oraninda buyumesini beklediklerini ifade etti.

Yabancilara konut satiglarinda %78 artis
yasandi

2018'Inilk S ayinda kamu ve 6zel sektdrun ingaat harcamalar
carifiyatlarla 481 milyar TL olarak gergeklesti. Cari fiyatlarla
%23 oraninda buyume yasandi. 2018 yilinda, konut satiglari
%2,4 azalisla Tmilyon 370 bin adet oldu. Yine ayni donemde,
yabancilara konut satisinda yuzde 78 artis gergeklesti. Bu
gelismelere bagl olarak ingaat sektorinun 2019 yilinin dzellikle
Uguncu ve dorduncu geyregdinde toparlanmasi beklenmektedir.

Kirsal Kesim Yollarda Beton yollar, asfalt
yollara gére %40 daha ekonomik ve 3-4 kat
daha uzun 6murld

Beton Yol ve Beton Bariyer projelerinin Turkiye icin yerli bir
¢6z0m oldugunu vurgulayan Nihat Ozdemir, Beton bariyerlerin,
bolunmus yollarda %S0 oraninda araclarin karsi seride
gecmesini engelleyerek olumlu kazalari azalttigini sdyledi.

TCMB Yanetim Kurulu Bagkani Ozdemir “Dinya Saglik Orgutl
20718 Yil Yol Guvenligi Raporunda belirtildigi Uzere Dunya
Bankas! verilerine gore trafik kazalarinin her yil Ulkemize
verdigi zarar 39 Milyar TLdir. Beton bariyerler trafik kazalarini
%20 azaltmanin yani sira ekonomimize 8 Milyar TL tasarruf
saglayacaktir” diye konustu.

Tirk Cimento Sektoru Sifir Atik Projesini
Destekliyor

Her yil 800 bin ton geri donusturdlemeyen endustriyel atiklar,
fabrikalarimizda bertaraf edildi ve cevremizin korunmasina
buyUk katki saglandi. Kapasitemizi daha da artirabilmek igin
Kamu ihale mevzuatinda yapilacak degdisikliklerle Belediyelerin
uzun sure (40-50 ull) sozlesme yapmasina imkan saglanabilir.
Atktan turetiimis yakitlarin gimento sektorinde kullanimasiyla

data. We, as the cement sector, assumed responsibility within
the All-out Fight against the Inflation Program initiated by
our Government and we will continue to provide our best
contributions” said Mr. Ozdemir and added expecting 2%-3%
growth in the cement sector in parallel with the %2,7 growth
announced in the New Economic Program.

78% increase takes place in housing sales
to foreigners

The construction expenditures of the public and private
sectors realized as 481 billion TL in current prices in the first
nine months of 2018. A growth of 23% in current prices was
experienced. In 2018, housing sales became 1 million 370
thousand pieces with 24% decrease. Also in the same period,
78% increase realized in housing sales to foreigners. In line
with such developments, the construction sector is expected
to recover particularly in the third and fourth quarter of 2019.

Concrete pavements are 40% more economic
and having three to four times longer life than
asphalt pavements in rural roads

Underlining that the projects of Concrete Pavements and
Concrete Barriers are a domestic solution for Turkey, Nihat
Ozdemir stated that concrete barriers reduce the accidents
with fatality by preventing vehicles from crossing to the
opposite lanes in divided roads by S0%.

Mr.Ozdernir, Chairman of the Board of Directors of TCMB, said
"As specified in the 2018 Road Safety Report of the World
Health Organization, the damage posed by traffic accidents
in our country is 39 billion-TL per annum according the data
received from the World Bank. Concrete barriers will provide
8 billion-TL savings to our economy in addition to reducing
the traffic accidents by 20%."

Turkish Cement Sector supports the Zero
Waste Project

Every year, 800 thousand tons of industrial wastes that
could not be recycled were disposed in our plants and
substantial contribution was provided to the protection
of our environment. In order go further to increase our
capacity by making amendments in the public procurement
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3 milyon tona yakin komurun ithalatini dnlenerek, her yil 300
milyon dolar cari agigimiz azaltilabilir. Boylece bu yontemle
depolanan ¢op miktarini yuzde 60'lara kadar dusurmek

mUmkundur.

Ozdemir, konuyla ilgili son olarak 2018 yilinda Glkemizin
en onemli projelerinden olan ve Sayin Emine Erdogan
Hanimefendinin himayelerinde yuruyen sifir atik felsefesine

biz de sektor olarak destek veriyoruz” dedi.

ODTU Insaat Muhendisligi Ogretim Uyesi Prof. Dr. Ozgur Yaman
yaptigi sunumds, “Betanarme binalarin dogru tasarlanip inga
edildiginde ¢ok guvenilir ve saglam yapilar oldugunu ifade
ederken ayni zamanda ekonomik olmasi bakimindan tercih
edilmektedir” dedi. Yaman, "bir deprem Ulkesi oldugumuzun
bilincinde olmaliyiz. Gectigimiz ay Kartal'da yasanan UzucU
olaydan gerekli derslerin ¢ikarilmasi dnemlidir” digyerek
betonarme yapilar inga edilirken konusunda uzman Kisi ve

kuruluslara mutlaka danisiimasi gerektigini vurgulad.

legislation, our sector may be allowed to sign a contract with
municipalities for along time period (40-50 years] By means
of preventing the import of coal of nearly three million tons
with the use of the waste-derived fuel in the cement sector,
our current deficit can be reduced by 300 million dollars
every year. This way, it is possible to reduce the amount of
wastes landfilled through this method to about 60 percent.

Mr. Ozdemir also added that : the issue: “In 2018, as cement
sector, we are supporting the zero waste philosophy which
is one of the most important projects of our country and is
implementing under the auspices of Mrs. Emine Erdogan”.

In his presentation, Prof Dr. Ozgdr Yaman, academicion from
METU Civil Engineering Department, stated that, “When
concrete buildings are designed and constructed correctly,
they are very reliable and robust structures, but also is
preferred being economical in terms of cost” MrYoman was
also emphasized the need to consult experts and institutions
on the construction of reinforced concrete structures, since
Turkey is taking place at earthquake zone, which has faced
several earthquakes of high magnitudes in the past and he
was also pointed out taking the necessary lessons from the
sad event in Kartal last month.

Cimento Fabrikasi Ocaklart Modellemesi ve
Ocak Planlamasi Egitimi

TCMB 2018 Yili Egitim ve Etkinlik Takvimi kapsaminda 20-21
Subat 2018 tarihleri arasinda Cimento Fabrikasl Ocaklari
Modellemesi ve Ocak Planlamasi Egitimi yapildi.

Okan Karacanin egitmenligini yaptigi ve 371 kisinin katilim
sagladigi editimde modern ocak isletme yontemleri konusunda
detayli bilgi verildi. Ayrica, onaylanan ve 2018 yilinda 20719-
2020 yiiginde uygulamaya gececek UMREK (Ulusal Maden
Kaunak Rezerv Raporlama Kodu) hakkinda Bilgisayar destekli
ocak modelleme ve raporlamasinin UMREK standartlarinda
hazirlanmasi icin gereken veriler hakkinda da katiimcilar
bilgilendirildi.

Yapilan dederlendirmede egitimin olduk¢a basarili oldugu
saptand.
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A Training on Modelling Cement Plant Quarries and Quarry
Panning was held within the scope of the TCMB 20719 Training
and Events Calendar on February 20-27, 2079,

In the training lectured by Okan Karaca and attended by 31
people, detailed information regarding the topic of modern
quarry operation methods was provided. In addition, the
attendees were informed about the data required for the
preparation of the computer-supported quarry modelling
and reporting on UMREK (National Mine Resource Reserve
Reporting Code). which has been approved in 2018 and
which will be put into practice in 2019-2020, in accordance
with the standards required by UMREK.

It was determined in the assessment conducted that the
training was highly successful.



Cimento Sektori

Hammadde Meslektaglar1 Toplantisi

TCMB 2078 Vil Egitim ve Etkinlik Takvimi kapsaminda
duzenlenen Hammadde Meslektaslari Toplantisi 31 Ocak

2019 tarihinde Birlik Tepe Kanferans Salonu'nda duzenlendi.

MAPEG Mevzuatindaki yeni uygulamalar ve Torba Yasa
Dedisiklik Calismalari nedeni ile daha dnce planlanan tarihinde
daha once gerceklestirilen toplantiya 58 kisi katild!.

Vicat Tamtas Genel MUdUrt Sua t Boztas'in oturum baskanigini
yaptigi toplantida MAPEG Yetkilileriile Tarim ve Orman Bakanlidi
yetkilileri davetli olarak katilirken MAPEG yetkilileri harita
standartlari, harita hazirlanirken uyulacak esaslar, e-sevk
fisi talep ve duzenlemesi ve e-maden konulari Uzerine
katiimcilara detayl bilgiler verdiler, konuyla ilgili sorulari
cevaplandirdilar. Sabah oturumunda son olarak da Meclis
komisyonunda kabul edilmis olan maden kanunu degisiklik
tasarisi Uzerinde katilimeilar gorus aligverisinde bulundular
ve ozellikle uygulamada zorluk yasanan e-sevk fisi talep ve
duzenlemesiileilgili uygulanmasinin ertelenmesini talep ettiler.

Toplant, 6gleden sonra Tarim ve Orman Bakanhdi yetkililerinin
orman izinleri uygulamalarinda ve mera tahsis uygulamalarinda
gelinen son durumlar konusunda yaptiklar bilgilendirme
oturumu ile devam etti.

Genel degerlendirme ve soru-cevap ile tamamlanan toplantinin

katiimcilar tarafindan ¢ok basarili olarak gectigi belirlendi.

Organized within the scope of the TCMB 2019 Training and
Events Calendar, the Raw Material Colloquium was held at
the Birlik Tepe Conference Hall on January 31, 2019.

58 people attended the meeting held earlier than its
previously scheduled date due to the new implementations
in the MAPEG Legislation and the works on cmendment of
the Bag Bill.

In the meeting chaired by Suat Boztas, Vicat Tamtas General
Manager, representatives from MAPEG and the Ministry of
Agriculture and Forestry participated as invitees and the
MAPEG representatives provided detailed information to the
attendees about the issues of map standards, principles
to be complied with when making a map, e-dispatch bill
request and arrangement, and e-mining, and they answered
the questions about the issues. Finally in the morning
session, the attendees exchanged opinions about the draft
amendment on the Mining Act that was accepted at the
Assembly Commission and demanded the postponement
of especially the e-dispatch bill request and arrangement
whose application poses difficulties.

The meeting continued in the afternoon with the informatory
session provided by the representatives of the Ministry of
Agriculture and Forestry regarding the final status reached
in the implementation of the forest permits and pasture
allocations.

The attendees considered the meeting, completed with
overall assessment and questions-answers, as very
successful.
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(imento Sanayii'nde Proses Denetimi Egitimi

Dagal Kaynaklar ve Prosesler Daimi Komitesi'nin temel
hedeflerinden birisi de Uyelerimizin etut caligmalarina
destek olmak amaci ile zarunlu etUt surecinde veya proses
performanslarina yonelik otokontrollerde Uretim Kalitesi ve
miktarinda dususe yol acmadan birim hizmet veya Urun miktar!
basina enerji tuketiminin azaltiimasi yonunde ¢alisanlarimiza
rehberlik yapmak, gerek meslektaslar toplantilar, gerekse
egitim faaliyetleri ile enerji verimli uygulamalari, dlgme -
degerlendirme metotlarini, kiyaslama sonugclarini, yayinlari
vb. sektor yoneticileri ve ¢alisanlarimiz ile paylasmaktir.

Enerjive Tabii Kaynaklar Bakanligi tarafindan 2019 ylliicerisinde
yapilacak denetim galigmalari 6ncesi sektorimuaz galisanlarini
denetim sureglerine hazirlamak Uzere ilki Doner Firinlar igin
2017 Yl sonunda yapilan egitimlerin ikincisi 27-28 Subat 2019
tarinleri arasinda Dedirmenler kapsaminda (Bilyali Dedirmen,
Separatér, Roller Pres ve Dik Degirmenlerin) Birligimiz Tepe
Prime Konferans Salonu'nda 42 kisinin katiimiile duzenlendi.

Egitmenliklerini Votorantim Hasanoglan Cimento Genel
Mudury Ozgur Sshan, Bursa Cimento Surec Geligtirme
Mudurud Orgun Berker, Cimko Cimenta Proses Gelistirme ve
Kalite Kontrol Mudurt Kivileim Boyukkag, Batisoke Cimento
Klinker Uretim Sefi Saniye Yirticiile Nuh Cimento Proses ve
Gelistirme MUduru Seyda Arikan'in yaptigi egitimde;

- Etud 6ncesihazirliklar, tesis bilgileri, ekipman bilgileri, gerek|i
olcum ekipmanlar, eski veriler, gorevlendirmeler, kantar
kalibrasyonlari ve dogrulamalar ile ISG ile ilgili anlemler
ve gerekli ekipmanlar,

- Kullanilacak Olgum Cihazlari ve Olgim Teknikleri,

- Sahada Olgumlerin yapilmasi ve verilerin toplanmas,
- KUtle ve enerji denkligi,

- Hesaplamalar (Kagak hava dahil)

- Mekanik 6lgum

- Eksenel egri
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One of the fundomental objectives of the Standing Committee
for the Natural Resources and Processes is to guide our
works on the reduction of the energy consumption per unit
service or product without causing decline in the production
quality and quantity in the mandatory survey processes
or in the autocontrols in the process performances of our
members in order to support their surveying endeavors and
to share the energy efficient implerentations, measurement-
assessment methads, comparison results, publications etc.
with the executives of the sector and our employees by
means of either colloquiums or training activities.

The second of the trainings whose first was held on Rotary
Furnaces at the end of 2017 was held at the Tepe Prime
Conference Hall of our Association with the participation
of 42 people on 27-28 February 2019, under the topic of
Mills (Ball Mills, Separators, Roller Presses, and Vertical
Mills), for preparing the employees in our sector for the
audit processes prior to the Audits to be conducted by the
Ministry of Energy and Natural Resources in 2019.

In the training provided by Ozgur Sohan, Votorantim
Hasanoglan Cement General Manager; Orcun Berker,
Bursa Cement Process Development Manager; Kivilcim
Boyukkog, Cimko Cement Process Development and Quality
Control Manager; Saniye Yirtici, Batiséke Cement Clinker
Production Head; and Seyda Arikan, Nuh Cement Process
and Development Manager, methods were lectured in details
about the following topics:

Preparations prior to surveys, plont information, equipment
information, required measurement equipment, previous
datg, assignments, weighbridge calibrations and verifications,
and precautions and required equipment about OHS;

- Measurement devices and techniques to be used:

- Conducting measurement onsite and gathering data;
- Mass and energy equivalence;

- Caleulations (including leaked air)

- Mechanical measurement

- Axial curve



- Separator verimi, Tromp egrisi
- Referanslarla kiyaslama
- Roller Presler

Konularinda metodlar detayli olarak verildi.

Egitim, gimento sektorunde ilk ve 6ncu bir uygulama ile
kayda alinarak onumuzdeki aylarda kullanima agilacak olan bir
portalile internet Uzerinden son kullanicilar ile bulusacaktir.
Bu ve benzeri pek cok teknik editimin de yil igerisinde portal
Uzerinden erisilebilir hale getiriimesi planlanmaktadir.

- Separator efficiency, Tromp curve
- Comparison through references

- Roller Presses

The training will be recorded with an application that is first
and precursor in the cement sector and introduced to the
end users as e-learning via a portal that will be put into
service in the forthcoming months. It is planned that many
similar technical trainings will be made available on the portal
during the year.

Giivenli Siklon Operasyonlar: Egitimi

2018 ylliigerisinde de gerceklestirilen ve yogun talep almasi
neticesinde 2019 Yl Egitim ve Etkinlik programina dahil
edilen Guvenli Siklon Operasyonlari EgGitimi, 13 Subat 2019
tarihinde Tepe Prime Konferans Salonu'nda tamamlandi.

Cimento sektorunun konusunda en tecrubeliisimlerinden Vedat
Kanmaz egitmenliginde 27 kisinin katiimiile gergeklestirilen
interaktif uygulamali egitimde siklon tikanmamasi igin genel
dederlendirme yapilmasl, prosesin hammaddeden itibaren
gozden geciriimesi ve siklon tikanmasi sirasinda personelin
ISG ve proses guvenligi konular detayl sekilde katilimcilara
aktarild..

Egitim sonunda katiimcilara sertifikalari verildi ve yapilan
dederlendirme istatistiklerinde editimin basaril sekilde
tamamlandigi tespit edildi.

The Safe Cyclone Operations Training that took place in 2018
and included in the 2019 Training and Events Calendar due
to the intense requests received was completed at the Tepe
Prime Conference Hall on February 13, 2079,

In the training with interactive practices, provided by Vedat
Konmaz, one of the most experienced names of the cement
sector in the topic, with the participation of 27 trainees, the
issues of making a general assessment for not allowing
cyclone blockage, review of a process from the state of raw
material, and the OHS and process safety of the personnel
during a cyclone blockage were provided to the attendees
in details.

At the end of the training, the participants were given their
certificates and it was determined from the assessment
statistics conducted that the training was completed
successfully.
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YUF Sektor Toplantist ve 15. Genel Kurulu
Ankara'da Diizenlendi

Yapi Urtnleri Ureticileri Federasyonu Sektor Toplantisi ve 15.

Genel Kuruly, T.C Enerji ve Tabii Kaynaklar Bakan Yardimcisi
Abdullah Tancan'in, Yapi Urtnleri Ureticileri Federasyonu
(YUF) Bagkani ve Turkiye Cimento Mustahsilleri Birligi (TCMB)
Baskan Vekili Suat Calbiyik'in ve Federasyon Uye Birlik
Bagkanlarinin katilimiyla gerceklesti.

Toplantida ayni zamanda 15. Genel Kurul igin olusturulan
Baskanlik Divaninda Bagkan Erol UcUnct (KISAD), Bagkan
Vekili Sevket KORUC (AGUB) ve Katip Uye olarak Feyyaz
UNAL (TCMB) yer aldi.

2018 yilinin degerlendirildigi ve 2019 yilina iliskin sektor
ongorulerinin, sektor temsilcileriyle paylasildigi toplantids;
cevre ve enerji verimliligi konularinda Gnemli bilgiler paylasild..

Olamli trafik kazalarini yiizde 20 azaltabiliriz

Cevre ve enerji verimliligi konularinin Federasyon olarak
ancelikleri konumunda aldugunu vurgulayan Yapi Urinleri
Ureticileri Federasyonu (YUF) Bagkani Suat Calbigik, “Turkiye'de
her gun gerceklesen trafik kazalarinda 22 kisinin yagsamin
kaybediyor” dedi. Calbiyik, "Bu oran gok vahim bir resmi gozler
Onune sererken beton bariyerlerin hayati dnemini bir kez
daha bizlere hatirlatiyor. Beton bariyerler bolunmus yallarda
karsi seride gegmekten kaynakli trafik kazalarini engellerken
6lumlU trafik kazalarini yuzde 20 oraninda azaltiyor. Ayrica
celik bariyer yerine beton bariyer kullaniminin motorcularicin
de olum riskini yuzde 36 azalttugi tespit ediimistir. Biz de bu
nedenle beton bariyerin yayginlagsmasi icin galismalarimizi
sUrduruyoruz” diye konustu.
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The Sector Meeting and 15" General Assembly Meeting
Construction Products Producers' Federation (YUF) was held
with the attendance of Abdullah Tancan, TR. Vice Minister
of Energy and Natural Resources; Suat Calbiyik, President
of Construction Products Producers Federation and Deputy
President of Turkish Cement Manufacturers' Association; and
the Presidents of the Member Associations.

At the same time, President Erol Ugtnci (KISAD), Vice
President Sevket KORUC [AGUB) and Feyyaz UNAL (TCMB)
were the members of the 15" General Assembly Meeting
Presidential Council

In the meeting where 2018 was evaluated and the
sector’'s predictions regarding 2019 were shared with
the representatives of the sector, significant knowledge
was exchanged in terms of the environment and energy
efficiency issues.

We can reduce fatal traffic accidents by 20
percent

Underlining that the environment and energy efficiency issues
are their priority as the Federation, Suat Calbiyik, President
of Construction Products Producers Federation (YUF), said,
‘22 people lose their lives in the traffic accidents taking
place in Turkey every day. While this ratio brings a highly
serious situation to the foreground, it also reminds us the vital
importance of concrete barriers once again. Concrete barriers
prevent the traffic accidents caused by skipping to opposite
lines on divided roads and reduce the traffic accidents with
fatalities by 20 percent. In addition, studies found that the
use of concrete barriers instead of steel ones reduces the
risk of death in motorbikers by 36 percent Hence, we keep
on working for the promotion of concrete barriers.”



Gegirimli beton ile su tiketimi azalacak, sel
felaketleri 6nlenecek

Gecirimli beton teknolojisinin, Turkiye ekanomisi ve gevre
konulari ile alakall oGnemli bir gundem oldugunu dile getiren
Calbiyik, "Avrupa'da da giderek yayginlasan bu teknoloji, ozellikle
park alanlari, kaldinm ve yurdyus yollarinin vazgegilmezi
oluyor. Gegirimli betan, klasik kaplama yuzeylerin aksine
yagmur suyunu gegirimli yuzeyi sayesinde kirletmeden yer
alti kaynaklarimizla bulusturma imkani veriyor. Bu beton tipi
ile hem sel felaketlerini 6nleyebiliriz hem de su tuketimini
azaltarak cevremizin korunmasina katki saglayabiliriz.” dedi.

Enerji verimliligi ile 300 Milyon Dolar tasarruf

Federasyon olarak karbon yakalama, degerlendirme ve
depolama konularinda yogun bir arastirma ve gelistirme
calismasi yaptiklariniifade eden Calbiyik, ‘Sifir atik’ felsefesine
destek verdiklerini ve geri donusturdlemeyen evsel atiklari
fabrikalarinda yakit olarak kullandiklarini séyledi. Turkiye'de
belediye ¢op depolama sahalarina kurulacak Mekanik Biyolojik
Ayristirma ve Kurutma Tesisleriyle yilda 30 milyon ton ¢copten
yaklasik 7 milyon ton yakit Uretilebilecegini aktaran Calbiyik,
"Bu yakitlarin gimento sektorunde kullaniimasiyla 3 milyon
tona yakin komurun ithalatl dnlenerek her yil 300 milyon
dolar tasarruf saglayabiliriz. Bu da cari acigimizin azaltimasi
demek. Avrupa Birligi'nde oldugu gibi gcimento sektord, yakit
ihtiyacinin yuzde 44'0nU bu ¢oplerden karsilayabilir” dedi.

Sektor olarak ‘enerji Uretimi' de yaptiklarini ekleyen Calbiyik,
2018 yill Aralik sonu itibariyle Turk Cimento Sektort olarak 12
fabrikamizda kurulu toplam 271 hat sayesinde 120 megawatt
atik s geri kazanimi gucune ulagsmis durumundayiz. Devlet
tesviki olmaksizin fabrikalanimiz kendi yatinmiariyla yaklasik
480 bin hanenin gunlik elektrik tuketimine karsilik gelen
enerjigi geri kazaniyor. Ondmizdeki birkag yil iginde bu sisteme
dahil olacak 4 fabrikamizla birlikte Ulkemiz icin katma deger
saglamaya devam edecegiz" dedi.

Water consumption will be reduced and floods
will be prevented thanks to permeable concrete

Calbiyik stated that the permeable concrete technology is an
agenda that is related with the economy and environmental
issues of Turkey, and added, "Expanding gradually in Europe,
this technology is becoming indispensable particularly for
the parking areas, pavements, and walkways. Permeable
concrete provides the possibility of introducing rainwater to
our underground resources without contaminating it thanks
to its permeable surface, as opposed to the classical coating
surfaces. With this type of concrete, we can both prevent
the flood disasters and contribute to the protection of the
environment by means of reducing water consumption.”

300 million-dollar savings through energy
efficiency

Calbiyik expressed that as the Federation, they are carrying
out an intensive research and development study in terms
of carbon capture, evaluation, and storage and that they
are supporting the Zero Waste' philosophy and using the
household wastes that could not be recycled, as fuels in the
plants. Stating that it will be possible to produce approximately
seven million tons of fuels from 30 million tons of waste per
annum thanks to the Mechanical Biological Decomposition
and Desiccation Facilities to be established in the municipal
waste storage areas in Turkey, Calbiyik said, "With the use of
such fuels in the cement sector, we can provide 300 million-
dollar savings every year, by preventing the import of nearly
3million tons. This means the reduction of our current deficit.
As in the European Union, the cement sector can fulfill 44
percent of its fuel need from these wastes.”

Adding that they are also performing “energy generation” as
the sector, Calbiyik said, “As of the end of December 2018,
as the Turkish Cement sector, we have reached the 120
megawatt waste heat recovery power thanks to the total 21
lines established in 12 plants of us. Our plants are recovering
the amount of energy corresponding to the daily electricity
consumption of gpproximately 480 thousand households,
through their own investments and without any incentive
from the government. With four more plants of us that will
be included in this systemn in the forthcoming few years, we
will continue to provide our country with added value”
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Calbiyik'in agilis konugmasinin ardindan s6zu devralan Enerji
ve Tabii Kaynaklar Bakan Yardimcisi Abdullah TANCAN,
"Ozellikle son yillarda enerji verimliligi bilincinin artmasiyla
Atk Isidan Enerji Geri Kazanim sistemleri Ulkemizde de 6nem
kazanmistir” dedi. Bakan Yardimcisi TANCAN sozlerine,
“Uygulamalarda Cimenta sektorundeki elektrik enerjisinin
tUketiminin yillik yaklasik %20-30'a yakininin ulusal enerjiagina
geri kazandirilabilecegi hesaplanmistir” diyerek devam etti.

Bakanligimizin yurittigu enerji verimliliginin artinlmasi projesi
kapsaminda Cimento Sektoru basta olmak Uzere belirlenen
7 Sanayi alt sektorunde, Sektorel Enerji Etut Kilavuzlar
hazirlanmistir diyerek Bakanlik olarak Enerji Verimliligi
projelerine verdikleri 6nemi bir kez daha vurguladi.

Taking the floor following Calbiyik's keynote speech, Abdulloh
Tancan, TR. Vice Minister of Energy and Natural Resources,
said, "With the increase of awareness regarding the energy
efficiency in the recent years, the Systems of Energy Recovery
from Waste Heat became important in our country as well”
The Vice Minister TANCAN continued his speech as follows: “In
the applications, it was calculated that nearly 20-30% of the
annual electrical energy consumption in the Cement sector
can be recovered for the national energy network.

He underlined once again the importance they, as the
Ministry, attach to the energy efficiency projects by saying,
“Within the scope of the project of increasing energy
efficiency being implemented by our Ministry, Sectoral
Energy Survey Guidebooks were created in seven industrial
subsectors, in particular the Cement sector.”

ISO 45001 Is Saghgr ve Giivenligi

Yonetim Sistemi Temel Egitimi

Revize yonetim standartlar Uzerine TCMB tarafindan verilen
egitimler kapsaminda Medcem Cimento fabrikasi talebi
Uzerine 1ISO 45007: 2018 Is Saghgr ve Guvenligi Yonetim
Sistemi Temel Egitimi 19 Subat 2019 tarihinde 20 kisinin
katiimi ile duzenlendi.

Egitmenligini Bas Tetkikgi Edibe Aydogdan'in yaptigi egitimde
revize standart ile bir dnceki versiyon arasindaki farklar ve
benzerlikler uygulamall drnekler ile anlatildi.

Egitimin basarili olarak tamamlandigi belirlendi.
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The Basic Training on ISO 45007: 2018 Vocational Health and
Safety Management Systemn was held within the scope of
the trainings on revised management standards provided by
TCMB, upon the request of Medcem Cement plant, with the
participation of 20 attendees on February 19, 2079.

In the training given by Head Inspector Edibe Aydogan, the
differences and similarities between the revised standard
and the earlier version were lectured by practical examples.

The training was completed successfully.



Bir Duayeni Kaybettik

________________________________________

B Mursel Ozturk

_____________

Burhan Evcil Kimdir

Burhan Evcil 1941 Corum (Alaca) dogumludur 1965 uilinda
AU. Fen Fakiltesinden Kinya MUhendisi olarak mezun
olmustur. Eylul 1965-Mart1966 yillar arasinda Mill Savunma
Bakanlgi ARGE Baskanliginda gorev yapmis, Nisan 1964 -
Mart1968 ylllari arasinda askerlik goreviniifa etmistir. Nisan

1968 - Mart1980 ylllari arasinda Turkiye Cimento Sanayji
TAS bunyesinde Muhendis, isletme Sefi, Bag muhendis
ve Fabrika Muduru olarak calismis ve Mart1980'de istifa
etmistir. Mart1980'den 2004 yilina kadar Bursa Gimento
AS nin Genel MUdurluk gorevini yuratmus, bu tarihten
itibaren de Genel Koordinator olarak hizmet vermistir.
Evcil, evli ve iki cocuk babasi idi.

Cimento Uretimi, tum dunyada ve Ulkemizde hammaddeden
mamul haline gelinceye kadar gegirdigi evreler ile mesakkatli
bir stregtir. Gegmiste bu daha da cileliydi. Burhan Bey Corum
Cimento'da ¢alisirken, hem eski sistem Yas Sistem Uretimi
yurdtmdis, hem de Kuru Sistem Uretim hattinin kurulus
ve igletme donemlerini ydnetmis, iyi bir kaliteci olan esi
Fermude Hanimla birlikte bunu basariyla tamamlamistir.
Ustelik yakit olarak da hazirlanmasi ok riskli olan yoresel
Linyit komurlerini kullanarak...

Ben Burhan Beu ile Ankara'da CITOSAN Genel MUdUrlugunde
gorevli iken tanistim. O zaman ayni kurulusun Trabzon
Fabrikasinda gorev yapiyordum. Kisa sure sonra 0'nun
Trabzon'a Fabrika MUdUru olarak atanmasiyla 1978 yilinda
3ay birlikte galistik. 2 yll ayni kurulusun farkli fabrikalarinda
gorev yaptiktan sonra, 1980 yil Eylul ay basinda O'nun Genel
MudUr olarak gorev yaptigi Bursa Cimento Fabrikasinda daveti
Uzerine Teknik MUdur olarak tekrar birlikte calismaya basladik.
Bu galisma 35 yil kesintisiz surdd. Saniyorum bu kadar uzun
sureli birlikte calismak pek fazla gorulmemistir. Bunun son
12 yllinda ben Genel Mudur, Burhan Bey de Yonetim Kurulu
Uyesi ve Genel Koordinator olarak gorev yaptik.

Burhan Bey goreve basladidi 1980 yill Mart ayinda Burss
Cimento’nun 230.000 ton/yil + 250.000 ton/yll olmak Uzere
toplam 480,000 ton/yil Klinker Gretim hatti (2 hat) bulunuyordu.
Ayrica bir de pazarlama icin Limited Sirketi vard.

Bugun Bursa Cimento Grubunds, Bursa Cimento, Cemtas,
Bursa Beton, Rods, Cimento ingaat, Cimento Sanaui ve
Ticaret A.S., Ares, Agrega sirketleri bulunmaktadir. 2017
yil rakamlarina gore Bursa Gimento Grubu 922 Milyon TL
cirosuyla Anadolu'nun en buyuk 59. sirketi durumundadir.
1.400.000 ton/yil klinker ve 2.850.000 ton/yil 6gutme
kapasitesine sahiptir.

Bursa Gimento E. Genel MUdUrd / Bursa Cement F. General Manager

Who is Burhan Evcil

Burhan Evcil was born in Corum (Alaca) in 1941 He
graduated from A.U. Science School as a Chemical
Engineer in 1965. Between September 1965 and March
1966, he worked for the R&D office of the Ministry of
National Defense and served his military duty between
April 1964 and March 1968. He worked as an Engineer,
Enterprise Head, Head Engineer, and Plant Manager at
Turkiye Cimento Sanayii TA.S between April 1968 and
March 1980 and he resigned in March 1980. From March
1980, until 2004, he worked as Bursa Cement A.S's
General Manager and as General Coordinator since then.
Evcil was married, father of two children.

Cement production is a tedious process with the phases
it goes through from its state as a raw material to its
transformation into the final product in our country and in
the entire world. It was more grueling in the past. Burhan Evcil
both executed the earlier Wet System and the establishment
and operating processes of the Dry System, and completed
those tasks successfully together with his wife Fermude who
is a good quality expert, when he was working for Corum
Cement. Moreover, he did so by using the local lignite coals,
which is very risky to prepare as fuel..

I met Burhan Evcil when | was working in Ankara for the
CITOSAN Directorate General. | was in charge at the Trabzon
Plant of the same institution those times. Soon after it, we
worked together for three months upon his appointment as a
Plant Manager in Trabzon in 1978. Following our assignments
in different plonts of the same institution for two years, we
started working together upon his invitation to me to work
as the Technical Maonager at Bursa Cement Plant where he
was in charge as the General Manager in the beginning of
September in 1980. This assignment lasted 35 years without
interruption. I think such a long time of working together has
not been encountered a lot. In the last 12 years of it, | worked
as the General Manager and Burhan Evcil as the Member of
the Board of Directors and General Coordinator.

In March 1980, the date when Burhan Evcil started working,
Bursa Cement had totally 480,000 ton/year clinker
production-line capacity, (two lines) being 230,000 ton/
year + 250,000 ton/year. It also had a Limited Company
for marketing.

Today, the companies of Bursa Cement, Cemtas, Bursa
Concrete, Roda, Cement Construction, Cimento Sanayi ve
Ticaret AS, Ares, and Aggregate are present within the body
of the Bursa Cement Group. According to the 2077 figures,
the Bursa Cement Group is Anatolia’s biggest 59th company
with its turnover of 922 million TL. It has 1,400,000 ton/year
clinker and 2850,000 ton/year grinding capacity.
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Bu gelismelerde ana kararlar, hep Bursa Cimento Yonetim
Kurulu'nda alinmis ve yurUtdlmesi igin Baskan'la Burhan
Bey yetkilendiriimistir. Cemtas'in hisselerinin %90'Indan
fazlasinin alinmasi ve Fabrikanin kapasitesinin 50.000 ton/
yil Kaliteli Sivi Celikten, 193.000 ton/yl'a ¢ikariimasl, Denge
Cubugu Uretim Tesisinin kurulmasi, kalitesindeki geligmelerle;
CEMTAS, uretiminin yarisini yurtdisindaki dunyanin buyuk
firmalarina inra¢ eder duruma gelmistir. Bu gelismelerin her
asamasinin detayinda Burhan Bey'in buyuk emeklerivardir.
Bursa Cimento bugun sirketin sermayesinin %57'sine sahip
bulunmaktadir.

Bir diger gelisme RODA sirketiicin yUrdtulmustar. Hazirlanmig
bir CED Raporu ve 35.000 m2'lik bir sahil arsasindan, bugun
hedeflerini yakalamig, Ulkemize doviz kazandiran, ihracat ve
ithalat islerinde Gnemli bir gorev Ustlenen bir sirket haline
gelmistir.

Cemtas'n isletmeye alindigi 70'li yillarin baslarinda; sirket
Gemlik Korfezinde Kocagukur denilen bolgede liman yspmak ve
orada gemi sokmek Uzere bir yer almig, ancak sermaye intiyaci
nedeniyle bir sUre sonra satmist. Ama sirketi kuran ortaklar
Bursa Cimento'yu daha once kurmus Kisiler olduklarindan
liman yatinmi gindemlerinden dugmemisti. RODA konusu
ortaya ¢ikinca; ortaklik kurulmasi, liman yapimi, kadrosunun
olusmas, tesislerin yapimi ve tam kurumsal bir yapiyla ise
baslanmasi Burhan Bey tarafindan yurdtulmustir. Ankarali
DORA ortaklik grubuyla %50'ser oranda kurulan ortaklik,
Ozel bir statuye sahiptir. Halen bu huviyetini surddrmektedir.
Burhan Bey baslangicta bir kag kisiyle calismaya baglamis ve
bugun ¢ok daha genis sahasi, modern antreposu ve Liman
Ekipmanlariyla tercih edilen bir isletme olmustur.

Beton Sirketine gelince; 1986 yllinda 50.000 m3/yil kapasiteli
bir tesisle ise baslanmis ve bugun yaklasik 3 Milyon m3/
yll kapasiteye ve 16 tesise ulagmistir. Firma, Turkiye'nin ilk
5 Hazir Betan firmasindan biridir. Bu sirketin olusmasi ve
gelismesinde Burhan Bey ile birlikte mesai harcadik.

Diger bagl sirketlerle birlikte yapilan tum islerde, Bursa
Cimento Yonetim Kurulu'nun kararlari ve verdigi yetkiler
gercevesinde 6mrinu gruba hizmetle gegirmistir. Dogru
durust bir yilik izin dahil kullanmamisg, ise odakli bir hayat
sUrdurmastur.

Bunlarin yaninda Cimento Sektort'nun Ust organizasyonlar
alan Turkiye Cimento Mustahsilleri Birligi (TCMB) ve Cimento
Endustrisilsverenleri Sendikasinda (CEIS) Yonetim ve Denetim
Kurulu Uyeliklerinde bulunmus, tecribelerini, birikimlerini,
sektorle paylasmistir.
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In such developments, major decisions were taken always
at the Board of Directors of Bursa Cement and the President
and Burhan Evcil were authorized for their execution. With
the acquisition of more than 90% of Cemtas's shares and
increase of the Plant’s capacity of Quality Liquid Steel from
50,000 ton/year to 193,000 ton/year and establishment
of the Stabilizer Bar Production Plant as well as with the
improvements in its quality, CEMTAS gained the position of
exporting half of its production to the large firms of the world.
In each detail of such developments, there are Burhan Evcil's
substantial efforts. Bursa Cement presently has 57% of the
capital of the company.

Another development took place for RODA company. From a
drown-up EIA report and coastal land plot of 35,000 m2, it has
presently been a company that has attained its objectives, that
brings foreign currency to our country, and that undertakes a
significant task in the export and import businesses.

In the beginning of the 1970s, in which Cemtas was put
into operation, the company purchased a lond in the area
called Kocagukur at the bay of Gemlik in order to build a
port and dismantle ships there but sold it after a while due
to its capital need. But, as the partners who established the
company were the persons who had previously founded
Bursa Cement, port investment always remained on their
agenda. When the issue of RODA came to the forefront, the
phases of the establishment of the partnership, creation
of its staffing, construction of the facilities, and their start
of operation through a complete corporate structure were
executed by Burhan Evcil. The partnership founded with the
DORA partnership group of Ankara through 50% shares has
a special status. It still continues this identity of it. Burhan
Evcil started to work with a few persons initially and it has
been presently a preferred enterprise with its much larger
area, modern warehouse, and port equipment.

When it comes to the Concrete Company; it started operation
in 1986 in a plant with 50,000 m3/year capacity and, as
of today, it has reached the capacity of approximately 3
million m3/year. The firm is one of Turkey's top ready mixed
companies. Burhan Evcil and | labored in the formation and
development of that company.

In all the businesses conducted together with the other
subsidiaries, he spent his life for serving for the Group in line
with the decisions taken and the authorizations granted by
the Bursa Cement Board of Directors. He has not even gone
on an annual leave properly and led a work-oriented life.

In addition to the foregoing, he acted as the members of the
Boards of Directors and Auditors of the Cement Industry
Employers’ Union (CEIS]) and Turkish Cement Manufacturers’
Association (TCMBJ that are the umbrella organizations of the
cement sector and shared his knowledge and experience
with the sector.



Sayin Evcililkeleriolan, onlardan taviz vermeyen bir yoneticiydi.
Yetkiyi, Yonetim Kurulundan alir, onu bizlerle birlikte mevzuata
tam uygun olarak yuruturdu. Daima galisanlarinin fikrine
saygl duyar, muzakere eder, yetkileri kismen aktarirdi. Given
duygusu hem Yonetim Kurullar, hem de kendisiigin en onemli
konulardan biriydi.

Geriye donup baktigimda alinan tum kararlarin, yapilan tim
yatinmlarin neredeyse kusursuz olmasinda Yonetim Kurullarinin
ve Burhan Bey'inilkeli, guvene, bilgiye, tecribeye Gnem veren
yonetim anlayisinin gok 6nemli oldugunu goruyorum.

35 yillik bu zaman diliminde Burhan Bey ile sayllamayacak
kadar anilarim var. Bunlardan birini segcmek ¢gok zor olacak.
Bir ornek vermek gerekirse, SIEMENS ile Bursa'da yaptigimiz
bir yatinm muzakeresi; gunduz erken saatlerde baslamis ve
gece yarilarina kadar surmusty. “Muzakereleri kesmeyelim,
devam edelim’ dedi... S6zlesmeyi sabah gun isidiktan sonra
tamamladik ve imzalari attik... Bu sozlesme, uygulama sirasinda
hig sikinti cikmadan tamamlandi.

Allah Rahmet Eylesin. Bursa Cimento camiasinin ve Cimento
Sektorunun basi sag olsun. Nurlar iginde yatsin degerli
buyugum. Ruhu sad, mekani cennet olsun.

Mr. Eveil was an executive who had principles and never
compromised them. He was receiving the authorization from
the Board of Directors and executing it together with us in
full complionce with the legislation. He always respected the
ideas of his employees, negotiated them, and delegated the
authorizations in part. The sense of confidence was one of
the most significant issues for both the Boards of Directors
and himself.

When | look back, | see that in the near-perfection of all
the decisions taken and all the investments made, the
understanding of Burhan Evcil and the Boards of Directors,
which attaches importance to principles, knowledge,
experience, and confidence, is highly important.

In this 35-year period, | have countless memories with Burhan
Evcil. It will be difficult to pick one of them. For example,
investment negotiations with SIEMENS in Bursa started
early in the day and lasted until midnight. He said, “Let us not
stop the negotiations. Let us continue..” We completed the
agreement in the morning following the sunset and signed
it. The agreement was completed without any drawbacks
during the phase of execution.

May God rest his soul. My condolences are with the Bursa
Cement community and the Cement Sector. May my
esteemed elder sleep in heavenly light Rest in peace.

Hocalarin Hocasi Prof. Dr. Turhan Y. Erdogan’t
4 Ocak 2019 giinii Kaybettik

Turhan Y. Erdogan’i Nasil Tanirdiniz?

Betonla, cimentoyla hasir nesir olanlar, yapr malzemeleriyle
ilgilenenler, ingaat muhendisleri, onun yuzunu gérmemis
olsalar dahi, Turhan Hoca'y kitaplarindan tanirlar. Bircogunun
kitapliginda onun “Beton” kitabi vardir. Ulkemizde, kendi
dilimizde nitelikli teknik kitap kithgr dusunulirse, bu kitabi
yazarak ne kadar anemli bir is yapmis oldugu daha iyi anlasilrr.
"Beton" bir basucu kitabi olmustur hepimiz icin. Kendisine de
cok kez soyledigim gibi, bu kitabi yazmasi adeta bir vatan
hizmeti olmustur.

How did you know Turhan Y. Erdogan?

Those who are involved with concrete and cement in
construction materials, and civil engineers know Turhan
Erdogan from his books, even if they have not seen his
face. Many have his "‘Beton” book in their bookshelves. In
consideration of the scarcity of the technical books with
the required quality in our own language in our country, it
is clear how good thing he did by writing that book. "Beton”
has been a bedside book for all of us. As | also told to himself
many times, his writing of this book has almost been a
national service.
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Turhan Hoca'yi baska kitaplarindan da taniyabilirsiniz: Turkiye
Hazir Beton Birligi (THBB) tarafindan yayimlanmis olan “Sorular
ve Yanitlariyla Beton Malzemeleri” ve onun dncesindeki Betonu
Olusturan Malzemeler Serisi iginde “Cimentalar”, "Agregalar”
ve "Karisim ve Bakim Sulari” bunlardan bazilaridir. “Baglayici
Malzemelerin ve Betonun Onbin Yillik Tarihi’, birer ders kitabi
olarak hazirladigi Malzeme Bilimi, Yapr Malzemeleri, Beton
Katkilartkitaplari bu alanlardaki boslugu hakkiyla doldurmus,
onemli eserlerdir.

Bu camianin eskileri Turhan Hoca'yl Turkiyenin birgok sehrinde
THBB'nin yaptgdi egitim faaliyetlerinde verdigi derslerden,
seminer ve konferanslardan da tanir. Yenilerse, en azindan,
yukarida saydigim eserlerinden. Ancak, eserlerinin stz konusu
kitaplarla sinirli oldugu sanilmasin. 1963 yilinda ODTU'de
asistanliga basladigindan bu yana gecen 56 yll icinde
yetistirdigi ve insanihayrete dusuren hafizasiyla neredeyse
tamamini adlari, soyadlari ve memleketleriyle hatirladigr yerli
ve yabancl, kamuda, 0zel sektorde ve akademide Gnemli
gorevler yapmis ve yapmakta olan binlerce ogrencisi oldu.
Bugun beton ve cimento alanlarinda adi bilinen bircok dederli
insanin tezlerini yonetti, doktora ve dogentlik jurilerinde
bulundu. Akademisyenligi 1965te Ogretim Gorevlisi, 1971de
Asistan Profesdr, 1975'te Docent ve 1987'de Profesor olarak
neredeyse son gunune kadar surdirdyd. Son gunune kadar
sUrdurdu derken, 2005 yilinda emekli olmasina karsin,
hastanede yatmak zorunda kaldigi son bir kag ay disinds,
hi¢ emekli olmamis gibi, hocalik yapmaya devam etti.

Turhan Hocanin hocalidini yalnizea akademik uzmanligi olan
konularla sinirlamak dogru olmaz. Ogrencileri ondan, gimento,
beton ve yapi malzemelerinin yani sirg, bazen hig duymadiklar
bir turkunun sozlerini, bazen bir sairin hic bilmedikleri dizelerini
de 6grendiler. Yeri geldi, anilarindan, fikralarindan dersler aldilar.

Benim Turhan Hoca'yla tanismam 45 yil 6nce, yuksek lisans
ve doktora tezlerimi yonetmesi nedeniyle, birlikte galismaya
baglamamiz ise 41 yil 6nceydi. ODTU Insaat Mihendisligi
Bolumu'nde 38 yil ayni koridordaki ofisleri kullandik. Kah
agabeyim oldu, k&h arkadasim ama hep hocam oldu ve
olacak. Hep aklimda ve yuregimde kalacak.

Yazinin basinda, Turhan Hocanin adinda yer alan "Y" harfi
dikkatinizi gekmistir saninm. Cak kisi bilmez, o "Y" harfinin
aciimi Yasar'dir. Son yillarda, gencleribilgilendirmek amaciyla
zaman zaman yaptigimiz kiguk Osmanlica oyunlarindan
birini yaparak agiklayayim: Hani, “ismiyle musemma’ (adiyla
adlandirilmig) derler ya! Turhan Yasar Erdogan yasar.

Basliktaki sorunun cevabina gelince, biz Turhan Hoca'yt iyi
tanirdik, anu ¢cok ozleyecegdiz. Basta esi Phyllis Erdogan
ve ogullar Selim ve Sinan Erdogan olmak Uzere, hepimizin
basi sag olsun.

Praof. Dr. Mustafa Tokyay
(Ogrencileri adina)
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You can recognize Turhan Erdogan from other books of him
published by Turkish Ready Mixed Concrete Association
(THBBJ as well: “Concrete Materials with Questions and
Answers” and “‘Cements,” "Aggregates,” and “Mixing Water
and Curing Compounds,” within the Series of Constitutents
of Concrete, prior to it are some of them. “Ten Thousand-
year History of Binding Materials and Concrete” and the
books of Materials Science, Construction Materials, and
Concrete Admixtures that he prepared as textbooks are
significant works that have properly filled the gap in those
respective areas.

The experienced ones in this community would also know
Turhan Erdogan from his lectures in the training activities
as well as from his seminars and conferences organized by
THBB in many provinces of Turkey. The new ones would know
him at least with his works | listed above. However, his works
must not be considered limited with the books in question. In
the 56-year period that passed since the doy he started as
a research assistant at METU in 1963, he had thousands of
domestic and foreign students, who have undertaken and
are also presently carrying out significant assignments in the
public and private sectors, and almost all of whose names,
surnames, and hometowns he remembered with his memory
that dazzles one. He administered the theses of numerous
esteemed persons whose names are presently known in
the fields of concrete and cement and he took part in the
Juries of their doctoral and associate professorship exams. He
continued to work as an academic being a Teaching Assistant
in 1965, Assistant Professor in 1971, Associate Professor in
1975, and Professor in 1987, until almost his lost day. With
‘until almost his lost day,” | mean that he continued to lecture
despite his retirement in 2005, as if he never retired. save for
the last few months when he was obliged to be hospitalized.

It is not appropriate to confine the role of Turhan Erdogan
as a teacher within the issues of his academic expertise. In
addition to cement, concrete, and construction materials, his
students learned sometimes the lyrics of a ballad that they
had never heard of or sometimes the verses of a poet that
they had never known. They took lessons from his memories
and jokes on occasion.

The period I knew Turhan Erdogan was 45 year ago when he
was managing my graduate thesis and doctoral dissertation
and our start of working together was 41 years ago. We
used the offices in the same corridor at the METU Civil
Engineering Department for 38 years. He was sometimes
my elder brother and sometimes my friend but at all times
my teacher and always will be. He will always remain in my
mind and heart.

Probably, you have noticed the letter “Y" in the name of
Turhan Erdogan in the beginning of this text. Many people
do knot know that the expansion of that letter "Y" is Yasar
(Living). Let me explain with one of those little tricks in
Ottoran language as we have done from time to time in
recent years to inform young ones: as they say “true to his
name,” Turhan Yasar Erdogan yasar!

When it comes to the answer of the question in the heading;
we knew Turhan Erdogon well and will miss him a lot. My
condolences first to his spouse Phyllis Erdogan and his sons
Selim and Sinan Erdogan, and then to all of us.

Prof. Dr. Mustafa Tokyay
(On behalf of his students)
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TCMB'den Sifir Atik Projesine Destek

Support From TCMB

“Sifir Atk”; israfin dnlenmesini, kaynaklarin daha verimli
kullaniimasini, atik olusum sebeplerinin gozden gegirilerek
atik olusumunun engellenmesi veya minimize edilmesi, atigin
olusmasl durumunda ise kaynaginda ayri toplanmasi ve geri
kazaniminin saglanmasini kapsayan atik yonetim felsefesi
olarak tanimlanan bir hedeftir.

Dunya Uzerindeki nufus ve yasam standartlari artarken
tUketimde de kaginilmaz sekilde bir artis yagsanmakta ve
bu durum dogal kaynaklarimiz Uzerindeki baskiyr artirarak
dunyanin dengesini bozmakta, sinirl kaynaklarimiz artan
ihtiyaclara yetisememektedir. Bu durum goz 6nune alindiginda,
dogal kaynaklarin verimli kullanilimasinin 6nemi daha da
ortaya ¢ikmaktadrr.

San yillarda tum Dunyada sifir atik uygulama calismalari
bireysel, kurumsal ve belediyeler genelinde yayginlasmaktadir.
Biz de bu hareketin bir parcasl olarak Birlik, AR-GE ve KCK
ofislerinde Sifir Atk Uygulamasini baslattik.

Sifir atik yaklasimini esas alarak ofislerimizde sagladigimiz
avantajlar;

- Verimliligin artmasi,

- Temiz ortam kaynakli olarak performansin artmas,
- Israfin 6nUne gecildiginden maliyetlerin azaltimasi,
- Cevresel risklerin azalmasinin saglanmas,

- Cevrekoruma bilincinin kurum bunyesinde gelismesine katki
saglandigindan ¢alisanlarin “duyarl tUketici” duygusuna
sahip olmasinin saglanmas,

- Ulusal ve uluslararasi pazarlarda kurumun “Cevreci’ sifatina
sahip olmasinin saglanmasi, bu sayede sayginhginin
arturimasidir.
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to the Zero Waste Project

‘Zero Waste" is g target that is defined as the waste
management philosophy, covering the prevention of
squandering , use of the resources in a more efficient
manner, prevention or minimization of the occurrence of
wastes by reviewing the reasons of the creation of them,
and separate collection of them at their source and ensuring
their recovery in the case of emergence of wastes.

Increase in consumption takes place inevitably as the
population and living conditions on earth grow more and
more; this situation upsets the balance of the world by
increasing the pressure on our natural resources, and
our limited resources cannot fulfill the growing needs. In
consideration of this situation, the importance of productive
use of the natural resources stand out more and more.

In the recent years, the works on zero waste implermentations
are becoming more widespread in institutions and
municipalities in the entire world. As a part of this movement,
we have started the Zero Waste Application in the Association
and its R&D and Q&E offices.

The advantages we provide at our offices on the basis of
the zero waste approach:

- Increase of productivity;

- Increase of the performance thanks to the clean
environment;

- Reduction of cost as squandering is prevented;
- Ensuring the decline of the environmental risks;

- Ensuring that the employees have the sense of acting as
“sensitive consumers” as it contributes to the development
of the awareness regarding the protection of the
environment within the institution; and

- Ensuring that the institution has the “Environmentalist”
title on the national and international markets, whereby
increasing its prestige.



Yeni Bir Yuz

A New Look

MUY O 1O ETON ATIK

ATEE HINDAN

TCMB Web Sitesi yenilendi. Sitemizi yenilerken amacimiz; gérinima iyilestirilmek,
kullanicilarimiza modern ve dinamik bir tasarim sunmak, farkl kitlelere hitap etmek,
kolay ve tamamen yonetilebilir olmakti.

TCMB Web Site is renewed. Our aim in revamping our website is to improve its appearance and
present our users with a modern and dynamic design, making sure that it appeals to different
groups of people and becomes easily and completely administrable.

Gorinum ve izlenimin iyilestirilmesi:

Web sitesinde yer alan bilgi, daha canli, zengin, modern ve
dinamik bir sekilde sunulmalidir. Web sitesi, TCMB'nin énemli
konulara daha etkili bir sekilde ulasip fark yaratabilecedini
gtstermelidir Ilham veren, anlasilir bir gimento sektori web
sayfasi, zigyaretginin verilen mesajlara ciddi bakmasini ve
daha hassas yaklasim saglanmasina da olanak saglamalidir.

Yeni bir yapi ve vurgu:

Web sitesinin, farkli hedef kitlelere, konuyla ilgili bilgi dUzeyi
ne olursa alsun, ihtiyag duyduklar bilgileri verimli bir sekilde
bulmasini sagdlayacak yeni bir yapiya ihtiyaci vardir. Bu yapi
TCMB igin onemli olan fikirleri yansitmali, ayni zamanda
"gunun politikalarina” uyum saglayan 6geler icermelidir. Bu
nedenle, hedef kitleleri ilgilendiren konulara, TUrkiye politik
tablosunda Cimentonun “ticari markas!” haline gelebilecek ozel
bir anlatim ve betimleme ile dneelik verilmesi ve vurgulanmasi
gerekmektedir.

Kolay ve tamamen yonetilebilir:

Web sitesi ve igerigi teknik olmayan Kisiler tarafindan da
kolayca ve tamamen yonetilebilir clmalidir.

Belgeleri yikleme, arama ve bulma:

Web sitesinde, cesitli bicimlerde belgelerin kolayca
yuklenmesini ve aranmasini saglayacak verimli araglardan
yararlanimalidir.

________________________________________

______________

Improvement of the appearance and the
impression:

The information on the website must be presented in a
livelier, richer, more modern, and more dynamic manner. The
website must show that TCMB can reach the significant
issues more effectively and create difference. An inspiring
and understondable webpage of cement sector must also
ensure that the visitors take the messages given seriously
and approach to them more sensitively.

A new structure and highlight:

The website needs a structure that will ensure different
target groups can find effectively the information they need,
regardless of their level of knowledge about the respective
issue. This structure must reflect the ideas that are important
for TCMB and must at the same contain the elements that
keep up with the “policies of the day.” Hence, it is necessary
that the issues concerning target groups must be prioritized
and underlined through a special depiction and description
that might becorme Cement’s “‘commercial brand” in Turkey's
political picture.

Easy and complete administration:

The website and its content must be easily and entirely
administrable by nontechnical persons as well.

Uploading, searching for, and finding documents:

Effective tools that will ensure that documents can be
uploaded and searched for easily in various ways must be
used on the website.
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2019'da Cimento

Cementin 2019

________________________________________

B Kerem ERSEN, Aysem URAZ
TCMB, Ankara

Kuresel ekonomik buyumenin 2019'da buyumeye devam
etmesi beklenirken, belirsizlik, baslica gimento pazarlarinin
gelismesini de etkileyecektir. Bunun sonucunda, bolgesel
farkliiklar meydana gelse de, gelismekte olan pazarlar daha canli
olurken, sinirl bir blyume saglayacak olan gelismis pazarlarda
hafif bir daralmanin stz konusu olacagi tahmin ediimektedir.

izleme ve tahminlere dayali olarak, On Field Investment
Research (OFIR), 2018 yilinda kiresel cimento talebinin
yUzde -2.8 azaldigji (Cin diginda yiizde +3.2 arttid)) tahmininde
bulunmaktadir. Gelismis ekonomilerin gogundaki insaat
pazarlarinda meydana gelen iyilesmenin ve gelismekte
olan ekanomilerin altyapiya daha fazla yatinm yapmasinin
da destegdi ile talep, esneklik gostermeye devam etmistir.
Ancak, Ortadogu, Kuzey Afrika ve Latin Amerikanin belli bazi
pazarlarinda, petrol ve emtia ticaretinden daha dusuk gelir
elde edilmesi, cimento talebini etkilemistir. Kisi bagi 1700 kg
gibi bag dondurucu ve surdurulebilir olmayan bir tuketimle,
(kuresel Uretimin yuzde 60" ile) dunyanin en genis pazari
olan Cin'in, bir sekilde olgunlasacadi ve talebin 2018 yilinda
-3ila -5 arasinda dusecedi tahmin edilmektedir.

Makroekonomik belirsizliklerinden dolayr 2019 yilinda,
¢imento talebindeki trendler, dunyanin farkl bolgelerinde
sinirlr bir belirginlige sahip olmustur. Ekim 20718 tarihinde
IMF, bu senaryoyu GSYH buyume tahminlerine yansitti
ve varsaymlarini daha da asadi yonlu revize etme riski
bulundugunu vurguladl. IMF, 20718 icin halen kuresel anlamda
bir blyume clacagi ancak bunun daha dusUk bir hizda
gergeklesecedi tahmininde bulunmaktadir. Bunun sebebi, Cin'de
tahmin edilen yavaslama ve Kuzey Amerika ve Avrupa'daki
bellibazi pazarlarin, ekonomik dongulerinin zirvesine yaklagmis
olduklari dusuncesinden kaynaklanmaktadir.

Bu belirsizlikler bir taraftan, ABD ve Cin arasindaki ticari gerilim
ya da Avrupa'daki Brexit gibi, zorlu siyasi durumlarla, diger
taraftan da, belli bazi gelismekte olan ekonomilerdeki yatinm
buyumesiveya GSYH Uzerindeki sikilagan kredikosullari ve
kur degerinin azalmasinin etkisi ile lligkilidir. Yatinmeilarin giveni
Uzerinde bir etki olustu ve (Ekim-Kasim 2018 doneminde
yuzde 33'ten fazla dusus gosteren) petral fiyatlarinda son
donemde gorulen dalgalanma, bu yilin basinda petrol ve
emtia fiyatlarinin ilk yukselmeye baglamasinin ardindan
toparlanacadi dusunulen, enerjiye bagl ekonomiler Uzerinde
belirsizlik olusturmaktadir.

Boylesi bir ortamda ¢imento talebi tahminlerinde, asagdi
yonlu riskler mevcutken, yukar yonlu revizyon intimali de
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While Global economic growth is expected to continue in
2019, uncertanity will affect the expansion of key cement
markets in the year ahead. As a result a mild contraction is
forecast altough there will be regional differences in cement
demand with developed markets registering limited growth
while emerging markets will more robust.

Based on its monitoring and forecasts, On Field Investment
Research (OFIR) estimates that global cement demand
declined by -2.8 per cent in 2018 (ond increased by +3.2
per cent outside China) Demand continued to show
resilience, supported by a recovery in construction markets
in most developed economies and by further infrastructure
investment in most emerging economies. However, in certain
markets of the Middle East, North Africa and Latin America,
lower revenues from oil and commodities impacted cement
demand. With an estimated vertiginous and unsustainable
1700 kg/capita consumption, Ching, the world's largest
market (with 60 per cent of global production), is somewhat
maturing and demand is estimated to have been down by
-3 to-5 percent in 2018.

Visibility on cement demand trends in 2019 is limited across
the different regions of the world as macroeconomic
uncertainties exist. In October 2018 the IMF reflected this
scenario in its GDP growth forecasts and highlighted the
risk of revising its assumptions down further. The IMF is still
forecasting growth in 2019 globally but at a lower rate. This is
due to the anticipated slowdown in China and the sentiment
that certain markets in North America and Europe are close
to economic cycle peaks.

These uncertainties are on one side related to challenging
political contexts like the trade tension between the USA and
China or Brexit in Europe, and on the other side to the impact
of currency devaluation and tightening credit conditions on
GDP or investment growth in certain emerging economies.
Investors’ confidence has been impacted and the recent
volatility of the oil price ([down by more than 33 per cent in
October-November 2078) is adding uncertainty on energy-
related economies that were supposed to recover following
the initial rebound of oil and commodity prices earlier in the
year.

In such an environment, downside risks on cement demand
forecasts exist and the probability for upside revision is
clearly receding. Limited growth can be seen outside



acik bir sekilde azalmaktadir. Cin disinda sinirh bir buyume
gorulebilecektir ve gcimento talebi, makroekonomik gorunume
iliskin gdrunurlugun dusuk oldugu ve bellipazarlardaki agiklarin
arttigi bir baglamda, hukumetlerin altyapr harcamasi yapmay
surdurecegine dair OFIR'in senaryosuna buyuk olcude bagl
durumdadrr.

Bir bagka tnemli baslik da endUstrinin, maliyetenflasyonundan
kurtulabilmesidir. Endustri 2018 yilinda, maliyet enflasyonunu,
fiyatartiglar ile tam olarak atlatamadigindan birgok gozlemci
2019 yilinds, ¢imento dreticilerinin maliyet enflasyonunu
atlatip atlatamayacagini sorgulamaktadrr. Fiyatlarin arttirimasi,
suregelen kuresel kapasite fazlasi baglaminda endustrinin
karsilasacagi Uretim artising belirgin bir sekilde bagli olacak.

Bu metodolojiye dayali olarak OF IR, Cin de dahil olmak Uzere,
kuresel gimento talebinin, 2013 yilinda yuzde -1.6 azalacagin
ve Cin diginda buyume oraninin (2018 yilindaki yuzde +3.2
karsisinda) yuzde +2 3'e dUsecedini varsaymaktadir. OFIR'in,
gelismis pazarlarda sinirl buyume olacagl ve gelismekte
olan Ulkelerde buyumenin surecegdine dair tahmini iceren
senaryosunds, bolgesel farkliliklar s6z konusudur. OFIR'in
tahmin metodolojisi buyuk ¢lgtde, hukumetler tarafindan
aclklanan altyapi planlamalari, insaat izinleri, emtia fiyatlari ve
butce aciklari gibi, basi geken gostergelerin gozlemlenmesine
dayanmaktadir. Arastirma kurulusu; konut, konut digl ve
altyapi hizmetleri insaatlarina yonelik merkezi kuresel bir
senaryo olusturmakta ve ardindan da bunu, her bir Ulke igin,
gimento talebine gevirmektedir.

ABD dongisu - buyuyen bir soru isareti mi?

Konutizinleri/baslangiglar, Dodge Konut Digi Endeksi, ABD'deki
Mimari Faturalandirma Endeksi gibi, son donemdeki baglica
gostergelere yonelik trend, 2018 Ekim ayitibariile dususe
gecmis durumdadir. Bu da, Federal Rezerv tarafindan faiz
oranlarinin agama asama arttirildigi bir zamanda, ABD'deki
dongunun surdurdlebilirligi kanusunda soru isaretleri
olusmaktadir.

Insaat, hem konut hem de konut digl insaat sektorlerindeki
yUkselen mortgage ve borglanma maliyetleri nedeni ile
yavaslamaktadir. Buyume konusunda engel alusturan kotu
hav kosullari ve is gucu eksiklikleri, cimento Uretim artigini
sinirlayabilecek diger iki parametredir.

Ancak, federal mali canlandirmanin faydalarini tahmin eden
ve eyalet dUzeyinde altyapi harcamasina dayal hareket eden
sirketlerin gogu, 20713 icin iyimser bir géranum tahmininde
bulunmaya devam etmektedirler. Portland Cimento Birlidi
20719'ds, yerel eyalet altyapl harcamalarinin desteklenmesi
sebebiyle, yuzde +2,6 gimento talebi artigi olacagini tahmin
etmektedir (ancak, 2020- 21 igin buyume aranlarini asag
yonlu revize etmistir). Baskan Trump'in federal altyapi
programi, agik bir sekilde gecikmeye ugramis olup 20719
yihinda gercek anlamda herhangi bir etki gostermesi
beklenmemektedir. Kullanim oranlarinin yuksek oldugu, Gin'den
yapilan ithalatta tarifelerin yer aldigi ve talebin esas olarak

China and cement demand is heavily dependent in OFIR's
scenario on the continuing commitment of governments
to spend on infrastructure in a context where visibility on
the macroeconomic outlook is low and where deficits are
growing in certain markets.

Another important topic is the ability of the industry to recover
cost inflation. As the industry failed to fully pass on costs
in 2018 through price increases, many observers continue
to question the capability of cement producers to pass
cost inflation on in 2019. The ability to push prices will also
obviously depend on the volume growth that the industry will
see in a global context of continuing overcapacity.

Based on its methodology, OFIR has assumed that global
cement demand, including China, will decrease by -1.6 per
centin 2019 and that the growth rate will slow down to +2.3
per cent outside China (versus+3.2 per centin 2018). Regional
differences will exist, with OFIR's scenario anticipating limited
growth in the developed markets and continued growth in
emerging countries. OFIR's forecasting methodology relies
mainly on monitoring leading indicators such as construction
permits, commodity prices, budget deficits and infrastructure
plans disclosed by governments. The research organisation
builds a global central scenario for residential, non residential
and public works construction that it then translates into a
cement demand trend for each country.

The US cycle - a growing question mark?

Recent leading indicators like housing permits/starts, the
Dodge Non-Residential index and Architectural Billing
index in the USA are trending down in October 2018. This is
creating question marks about the sustainability of the cycle
inthe USA at a time when The Federal Reserve is increasing
interest rates gradually.

Construction could slow down because of higher mortgage
or borrowing costs for both the residential and non-residential
sectors. Bad weather and lobour shortages constraining
growth are two other aggravating parameters that could
limit cement volume growth.

However, anticipating the benefits of the federal fiscal
stimulus and relying on infrastructure spending at the state
level, most corporates continue to foresee an optimistic
outlook for 2019. The Portland Cement Association
anticipates +2.6 per cent cement demand growth for 2019
(but has revised down its growth rates for 2020- 27), as local
state infrastructure spending is supportive. President Trump's
federal infrastructure programme has been clearly delayed
and any real impact from it is not expected in 2019. In an
environment where utilisation rates are already high, where
tariffs exist on Chinese imports and where demand should
be mainly supplied by additional imports, OFIR anticipates
the industry to push prices in 2019 to recover cost inflation.
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ithalattan karsllanmasi gereken bir ortamda OFIR, sektarin
2019 yilinda maliyet enflasyonunu duzeltmek igin fiyatlara
artirmasini beklemektedir. Belli bazi rekabet kasullari nedeni
ile, Houston, New England, New York ve Kanada civarinda,
cesitli fiyatlandirma baskilari devam etmektedir.

Son alarak OFIR, Kanada ve Meksika gibi Ulkelerin, ABD'ye
olan sinir 6tesi gimento ihracatlanni arttiracagi ve kismen,
Cin ve Avrupa Birliginden gelen (CO2 etkisi, tarifeler ya da
kuru dékme navlun oranlari nedeni ile) ve dsha pahaliya
mal olan denizasiri ihracatin yerine gececedi tahmininde
bulunmaktadir.

Avrupa'da bolgesel farkhliklar mi var?

Avrupa'daki ekonomik buyume ivmesi; kuresel ticari gerilimler
ihracata zarar verdiginden ve malikosullarin da sikilastigi bir
baglamda, sigasi belirsizlikler (Brexit, Italya'daki mali agik, Fransa
ve Belgika'daki siyasi gerilimler) yatinmlari ertelediginden ve
yatinmeilarin guvenini etkiledidinden, azalma gostermektedir.

Codu Ulkede 6ngorulen ingaattaki toparlanma, konut ve konut
disinda yasanan zayiflamanin Gncu gastergeleriyle ivme
kaybetmektedir. Ancak, kitanin her yerinde belirgin bolgesel
farkliliklar mevcuttur. Gergekten de, Ispanys, Portekiz ve
Yunanistan gibi GUney Avrupa Ulkelerindeki insaat izinleri
halen olumlu durumda ve bu da, 20713 igin gUglu bir cimento
talebi olacagi anlamina gelmektedir. Diger taraftan, ingaat
izinleri Nordik Ulkelerde ([d6nguiniin zirve yapmasi), Ingiltere'de
(Brexit) ve Fransa'da (ingaata yonelik daha az vergi tegviki
almasi) olumsuza donmustur. Bu pazarlardaki gimento talebi
artisinin, acik bir sekilde yavaslayacagdi ve halen pazarlarin
¢ogunda gorulmekte olan altyapi harcamasi destedine buyuk
Olcude dayali olacagr tahmin edilmektedir. AlImanya’daki
buyume durmus olup ancak 4.ceyrekte izinlerin giderek
iylesmesiyle, OFIR'In senaryosuna gore, kendini toparlayacag
ongorulmektedir. Sonug olarak OFIR, 20718 yilinda oldugu
gibi 2019'da da, Guney Avrupa'nin Kuzey Avrupa'ya nazaran
daha iyi performans gosterecegini tahmin etmektedir. OFIR,
Bati Avrupa'daki hacmin 2019'da, yuzde bir gibi, kugUk bir
buyume sergilemesini beklemektedir.

OFIR'in senaryosunda yuzde Ug artis gosteren orta kisimlardaki
Dogu Avrupa pazarlarinin, (Palonya'da oldugu gibi) altyapi
harcamasi ve daha az dlgude, konut trendlerinin hiz kesmesinin
de destedi ile buyumeye devam edecektir. Rusya ve diger
BDT pazarlari, farkl buyume ozellikleri sergileyebilmektedir.
Rusyaistikrar kazanabilir gunku ekonomik yaptirimlarla ceza
almis durumdadir. Ukrayna, Rusyaile olan siyasi gerilimlerin
tekrarlanmasi nedeni ile, daha olumsuz bir duruma maruz
kalabilir ancak Orta Asya pazarlari, Tek Kusak Tek Yol (OBOR)
inisiyatifi ile ilgili devam eden Cin yatinmlarindan yarar
saglayabilir ve ¢ift haneli buyume rakamlarini yakalayabilmesi
olasidir. Genel olarak OFIR, 2018 yilinda BDT icin, ortalama
yuzde iki blyume gergeklesecedini tahmin etmektedir.

Talep azaltmasina ragmen ¢cimento fiyat artislar, zellikle Bat
ve Orta Avrupa'da endustrinin, 2018 yilinda yasanan yuksek
maliyet enflasyonunu karsilamaya odaklandigi bir donemde,
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Several pockets of pricing pressure should remain around
Houston, New Englond New York and Canada due to specific
competitive situations.

Finally, OFIR has also assumed that countries like Canada
and Mexico will increase their cross-border cement exports
to the USA, partly replacing more expensive overseas flows
from China and the European Union (impact of CO2, tariffs
or an increase in dry bulk freight rates)

Regional differences within Europe?

Economic growth momentum in Europe is somewhat
fading as global trade tensions penalise exports, as political
uncertainties (Brexit, ltalian deficit, France and Belgium
political tensions] are delaying investment and impact
investors' confidence in a context where financial conditions
are also tightening.

The construction recovery anticipated in most countries
is losing momentum with leading indicators for housing
and non-residential weakening. However, clear regional
differences exist across the continent. Indeed, construction
permits in southern European countries like Spain, Portugal
and Greece are still positive and should translate into strong
cement demand growth in 2019. On the other hand permits
have turned negative in the Nordics [the cycle has peaked),
UK (Brexit) and France (less tax incentives on construction).
Cement demand growth in these markets is anticipated
to clearly slow and will rely mainly on the support of
infrastructure spending, which is still solid in most markets.
Growth in Germany is muted but resilient in OFIR's scenario
as Q4 permits are improving sequentially. Overall and as
in 2018, OFIR believes that Southern Europe will be better
oriented than Northern Europe in 2019. OFIR expects the
Western European volume to grow slightly by one per cent
in 2019.

Up by three per cent in OFIR's scenario, central-eastern
European markets should continue to grow supported (as in
Polond) by infrastructure spending and, to a lesser extent, by
decelerating housing trends. Russia and other CIS markets
could show different growth patterns. Russia could stabilise
as itis penalised by economic sanctions. Ukraine could turn
more negative given the renewed political tensions with
Russia, but central Asian markets could benefit from the
continuing support of Chinese investment linked to the One
Belt One Road (OBOR) initiative and could post double-digit
growth. Overall, OFIR anticipates an average two per cent
growth for CIS in 2013.

Despite softening demand, cement price increases could be
significant, especially across western and central Europe, in
a context where the industry is focussed on catching up on
high cost inflation experienced in 2018. It is, in OFIR's view,
an encouraging indicator to see most companies looking



onemli bir yere sahip olmaktadir. OFIR'in gorugune gore 2019
yiinda, 2008'den beri gérunen 10 yillik fiyat erozyonunun
ardindan, sirketlerin fiyat artiglari uygulamasini gormek,
cesaret verici bir gosterge olabilmektedir. Kapasite artiglar
ve bolgesel rekabeti dedistiren ihracat artis sebebiyle, BDT'de
daha sinirli fiyat artigi almustur.

Latin Amerika'da sessiz buyime?

Latin Amerika'da, karisik bir goranum mevcuttur. Dort yilik
ekonomik durgunlugun ardindan Brezilya'da, altyapi calismalar,
yatinmer guveni ve siyasi istikrarin yeniden saglanmaya
baslanmasli dolayisiyla cimento talebinde, yuzde 3-4 civarinda
bir artis potansiyeli beklenmektedir.

Arjantin'in cimento talebinin, kurda yasanan deger kayb,
hiperenflasyon, sikilasan mali kosullar ve 2018 yilinin ilk
yarising kadar talebi arttiran guglu ingast dongusunun sona
ermesi nedeniile zarar gormus olmasindan dolayy, bu yil talebin
yuzde -5ila -15 dusus gosterecedi tahmin edilmektedir.

Ek olarak OFIR talep artisinin, Meksika ve Kolombiya'ds,
surmekte olan devlet altyapi yatinmilarinin arttiriimasinin
da yardimiyla, clumlu ydnde ancak yine de sinirli olacagini
varsaymaktadir. Genel olarak, Latin Amerika'daki buyume
durmus durumda ve ¢imento hacimlerinin, 2019 yilinda yuzde
bir artacagi tahmin edilmektedir. Ancak, sirmekte olan yuksek
enflasyon ve yerel kur deger kaybi baglaminda endustrisinin,
pazarlarin cogunds, Gnemli fiyat artislar gergeklestirmesi
beklenmektedir.

Afrika-Ortadogu ayrihiyor mu?

Saon yillarda Ortadogu ulkelerinde, petrol fiyatlarinin dususu
nedeni ile, gimento talebinde azalma yasanmistir. Bu durum
ozellikle, Suudi Arabistan, Misir, Cezayir ve Iran gibi buyik
pazarlarigin gecerlidir. Yakin zamanlarda, enerjiihracatgilarina
yonelik blyume tahminleri, yukselen petrol fiyatlari nedeni
ile daha yukari yonlu olurken, bazi ithalatcilar igin dususe
gecmistir. Gergekten de, emtia fiyatlarinin yukselise gegmesi,
mal ihracatina buyuk dlgude bagl olan ekonomiler icin, daha
iyi bir ortam yaratmaktadir.

Petrol fiyatlarinda 2018'in 4.ceyredinde yasanan onemli
dususle birlikte, Korfez Ulkeleri ve bir takim Kuzey Afrika
ulkelerine yonelik daha zayif bir cimento talebi olmasi tehdidi
geri donmustar.

OFIR'In istikrar kazanmaya yonelik senaryosunds, petrol
fiyatlarinin yukselise gecmeyecedi riski bulunmaktadir. (or,
OPEC'in, Uretimi sikilastirmamasi durumunda).

Ancak, Irak, Suriye ve Yemen'deki savas sonrasi yeniden
yapllanma korfez Ulkelerindeki Ureticilerigin, Uretim fazlalarinin
bir kisminin bu Ulkelere ihrag edilmesi anlaminda, potansiyel
firsatlar sunmaktadir ABD'nin Iran'a uyguladigi yaptirimlar, bu
Ulkedeki gimento talebi ve ihracat rakamlarini etkilemektedir.

TUrkiye'nin i¢ ¢imento talebinin, 2019 yilinda, kur degderinin
azalmasl ve daha da sikilasan mali kosullarin yatirim ve
insaat Uzerinde agirlik kazanmasi nedeniile, bas asagi olmasi

to implement important price increases in 2019 following
10 years of price erosion since 2008. More limited price
increases in CIS are noted with further capacity addition
and growing regional export flows changing the competitive
landscape.

Muted growth in Latin America?

The outlook for Latin America is mixed. Following four years
of recession, Brazil is expected to see a recovery with cement
demand potentially increasing by 3-4 per cent as public
works, investor confidence and political stability return.

In Argentina cement demand is forecast to fall by -5 to -15
per cent as the country is penalised by currency devaluation,
hyperinflation, tightening financial conditions and the end of
a strong construction cycle that boosted demand until the
first semester of 2018.

In addition, OFIR assumes that demand growth will be
positive but still limited in Mexico and Colombig, partly helped
by the progressive ramp-up of government infrastructure
programmes. Overall, growth in Latin America is muted with
cement volumes expected to increase by one per cent in
2019. However, in a context of continuing high cost inflation
and local currency devaluation the industry is also expected
to post significant price increases in most markets

Africa-Middle East decoupling?

In recent years MENA countries have seen cement demand
decrease due to the impact of lower oil prices on domestic
economies. It has been particularly true for large markets
like Saudi Arabig, Egypt, Algeria and Iran. More recently, the
growth prospects of energy exporters have been lifted by
higher oil prices but softened for some importers. Indeed,
the rebound of commaodity prices was creating a better
environment for economies heavily dependent on exporting
commodities.

With the recent significant drop in oil prices in 4Q18, the
threat of weaker cement demand is back for the GCC and
some North African countries.

OFIR's scenario of stabilisation is potentially at risk if oil prices
do not rebound (ie, if OPEC does not tighten supply).

However, the post-war reconstruction of Iraq, Syria and
Yemen potentially offers opportunities to GCC producers to
export part of their surplus in these markets. US sanctions
on Iran are impacting cement demand and exports in this
country.

Turkey's domestic cement demand is likely to collapse in
2019 (assumption: -15 per cent), as currency devaluation
and tighter financial conditions are weighing on investment
and construction. This context should encourage the
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(varsaym: yuzde -15), muhtemeldir. Bu kapsamda, Turk cimento
sektoru daha fazla hacimde ihracat yapmali ve inracat FOB
fiyatlarini azaltmalidir. Genel olarak ve Turkiye'nin de etkisiile
OFIR, Ortadogu ¢imento talebinde yuzde iki dusus olacagi
tahmininde bulunmaktadir.

Sahraalti Afrika'da, Cin'in eski Ipek Yolu boyunca, OBOR
inisiyatife sagladigr yatirmin sureklilik arzetmesi, OFIR'IN
ortalama yuUzde altilk guclu buyume senaryosunu
desteklemektedir. Nijerya, GUney Afrika ve Kenya gibi
Ulkelerde, 2018 yilindaki baskanlik secimleri ile ilgili kamu
harcamasi gecikmelerinden etkilenmis olan talebin de artmasi
beklenmektedir.

Cin'de daha da azalma olacak ancak «hukumet kontrolunde
mi olacak?» ABD ile olan ticari gerilimler, Cin ekonomisini
etkileyebilecektir. Cin hukumeti tarafindan kararlastiriabilecek
bekleyen ekonomik tedbirler sebebiyle OFIR, yerel gcimento
dongusunun olgunlasmasiyla, 2019'da ¢imento talebinin
yuzde 5 oraninda daralacagini beklemektedir.

Pekin, bor¢lanmayr kontrol etmeye odaklanmakta ve altyapi
harcamalari ve emlak yatinimlarini azaltmaktadir. HUkumet
Uretim duraklamalarini empaze ederken ve konsolidasyonu
tesvik ederken gimento fiyatlarinin, 2019'da da muhtemelen
cift haneli olarak artmaya devam etmesi beklemektedir.

Okyanusya’'da buyime hizi azaliyor mu?

Avrupa ve ABD'de oldugu gibi Avustralya'daki buyume
senaryosy, arttinimis konut ve konut disiingaat faaliyetleri
yerine, altyapi yatinmlarina daha fazla dayanmaktadir.
Gergekten, insaat izinleri gibi, baslica konut gostergeleri,
son aylarda olumsuza donmus durumdadir. Bu nedenle OFIR;
daha iyi emtia fiyatlari olusmasina ve madencilik sermaye
masrafi dongusundeki toparlanmaya ragmen, Avustralya'ds,
bdyumenin hizlanmasini beklememektedir. Okyanusyaiigin,
hacimlerde yuzde iki artis olacagi tahmin ediimektedir.

Guclu altyapi, Gineydogu Asya ve Hindistan'i
destekliyor mu?

Hindistan'da, 2018 sonunda gorunen ivme artigl, 2019 igin
cesaret vermekte ve OFIR'In, guclu bir cimento talebi artigl
(yuzde 6-8) olmasi senaryosy, yine altyapi harcamalarinin
gorunumu ile desteklenmektedir. Ancak, baslica soru
isareti, kapasite fazlaliginin halen mevcut oldugu bir pazarda
enddstrinin, fiyat arttirma yolu ile maliyet enflasyonunu
atlatma potansiyeline yonelik devam etmektedir.

Afrika ve BDT'te oldugu gibi, Cin'in OBOR yatinminin
faydalarindan, GUneydogdu Asya ulkelerinin de yararlanacagdi
tahmininde bulunmaktadir.

Bolge; Cin ve ABD arasindaki ticari gerilimler ve daha zayif
kredi artisi nedeni ile daha dusuk bir byume yasayacak olsa
da, Endonezya ve Filipinler gibi hukumetler, dnemli altyapi
yatinmlarini devreye almaktadir. Malezya bdlgede, dusme
egiliminde olan hacimleri ile, bir istisna kanumundadir. Bu
nedenle, bolgedeki cimento talebinde, yuzde dortluk bir artis
olacag tahmin edilmektedir.
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Turkish industry to export more volumes and reduce export
FOB prices. Overall, and due to the impact of Turkey, OFIR
assumes a two per cent decline for MENA cement demand.

In sub-Saharaon Africa, the continuing flow of Chinese
investment into infrastructure along the former Silk Road
through the OBOR initiative supports OFIR's strong growth
scenario of an average six per cent. Demand in countries
like Nigeria, South Africa and Kenya impacted in 2018 by
public spending delays linked to presidential elections) should
improve.

Further decline in China, but “under government control”?
The trade tensions with the USA could impact the Chinese
economy. Pending stimulus measures that could be decided
by the Chinese government, OFIR expects cement demand to
continue to decline, by five per cent, in 2019 as the domestic
cement cycle is maturing.

Beijing is focussing on controlling debt and is reducing
domestic infrastructure spending and investment into real
estate. With the government imposing production stoppages
and encouraging consalidation, cement prices are expected
to continue to increase in 2019- possibly by double digits.

Oceania growth rate decelerating?

As with Europe and the USA, the scenario of growth for
Australia relies more on infrastructure spending than on
improved residential or non-residential construction trends.
Indeed, leading housing indicators such as building permits
have turned negative in recent months. Therefore, OFIR does
not expect growth to accelerate in Australia despite better
commodity prices and a recovery in the mining capex cycle.
For Oceanig, it forecasts a two per cent rise of volumes.

Southeast Asia and India supported by strong
infrastructure?

In India the growing momentum visible at the end of 2018
is encouraging for 2019 and OFIR's scenario of a continued
strong cement demand growth (6-8 per cent] is again
supported by the Outlook for infrastructure spending.
However, the key question mark remains the capacity of
the industry to pass on cost inflation through price increases
in a market where overcapacity still exists.

As with Africa and CIS, it expects the benefits of the OBOR
Chinese investment to be still visible in Southeast Asia.

Even if the region should experience less growth due to
the trade tensions between China and USA and weaker
credit growth, governments like Indonesia and the Philippines
are confirming important infrastructure plans. Malaysia is
the exception in the region with volumes trending down.
Therefore, a four per cent rise in regional cement demand
is forecast.



Cin'in, ihracattan ithalata gegisiile birlikte, fiyatlandirmadaki
gorunum de olumiu durumdadir. Cin ve Banglades, bolgedeki
Vietnam'in Klinker fazlaligini alirken, FOB ihracat fiyatlarinda
da, 6nemli 6lcude artis gorulmustur. Bu nedenle Avustralys,
Filipinler, Banglades ve Sri Lanka gibi ithalat pazarlarindaki
gimento fiyatlari, 20719 yilinda artis gosterebilir.

Bu ayrics, konsolidasyonun gergeklestigi Endonezya ve
ihracatartisinin kullanim oranlarina destek sagladigi Tayland
icin de gegerlidir ancak muhtemelen zayif talep ortaminds,

rekabetin halen yogun oldugu Malezya igin gegerli degildir.
Ozet ve sonug

Tahmin higbir zaman, tam anlamiyla bir bilim degildir ancak
Cin'deki yavaslayan buyume, Cin ile ABD arasindaki ticari
gerilimler; ingiltere’deki Brexit; Fransa ve Italya'daki siyasi
belirsizlikler; ABD'deki dongunun suresi hakkindaki sorular;
son zamandaki volatilite ve kur deger kaybinin etkisi ile,
emtia fiyatlarinin gittigi yone dair olusan sorular ve belli bazi
gelismekte olan pazarlardaki sikilastirilan kredi kasullari goz
onunde tutuldugunda, 2019'un belli bazi zorluklar getirdigi
ortadadir. IMF bu sorunlar, Ekim 20718 tahmininde yansitmistir
ancak halen 2019 icin, kuresel buyume beklentisiicerisindedir.

Cimento endUstrisi icin OFIR, kuresel talebin 2018 yilinda, Cin
dahil yuzde 2.8 azaldigini, ancak Cin harig tutuldugunda ise
yUzde 3.2 arttgini tahmin etmektedir. 2019 igin ise kuresel
talebin, Cin dahil yuzde 1.6 azalacagini, Cin haric tutuldugunda
ise, yuzde 2.3 artacagini tahmin etmektedir. OFIR'IN, gelismis
pazarlarda siniflibuyume, ancak gelismekte olan pazarlarda
surekli biyume olacagina dair tahminiyle, bolgesel farkliiklar

olusacag beklenmektedir.

Cin harig tutuldugunda, artmasi muhtemel olan hacimlerle
birlikte 2019'da, endustriigin baslica sorun, 2018 yilinda yaygin
bicimde yasanan maliyet fiyati enflasyonunu yakalayacak
sekilde fiyatlari arttirma niyeti ve kabiliyetini tagimasina
yoneliktir. OFIR inanmaktadir ki, CO2 mevzuatlari, Cin ve
Guneydogu Asya'nin yani sira Avrupa'da meydana gelen
ve dedismekte olan ihracat-ithalat akislari ve endustride
muhtemel olan daha fazla konsolidasyan, 2019 igin tahmin
edilen fiyat artiglarinin (ya da en azindan énemli bir yizdesinin)
yasanma sansinin yuksek oldugu anlamina gelmektedir.
Bu, gézlemcilerin 20718 igin takibini yapacagi ve endUstrinin
genel durumunu ve algisini belirleyecedi Kilit alan olacaktir.
2019'un, kiresel gimento endUstrisi igin, 6nemli bir kavsak

garevini Ustlenmesi mumkundur.

Kaynak: International Cement Review Ocak 2019 sayisi

The outlook for pricing is also positive with the switch by
China from exports to imports. China and Bangladesh
are absorbing the bulk of the Vietnamese clinker surplus
in the region and FOB export prices are up significantly.
Therefore, cement prices in import markets such as Australig,

Philippines, Bangladesh and Sri Lanka could improve in 2019.

This is also true in Indonesia, where consaolidation took place,
and in Thailand, where additional exports help utilisation
rates, but probably not in Malaysia where competition is still

intense in @ weak demand environment.
Summary and conclusion

Forecasting is never an exact science, but 2019 provides
particular challenges given slowing growth in Ching, trade
tensions between the USA and Ching, Brexit in the UK
political uncertainties in France and ltaly, questions over
the duration of the USA cycle, questions over the direction
of commadity prices given recent volatility and the impact
of currency devaluation and tightening credit conditions in
certain emerging markets. The IMF reflects these issues in its

October 20718 forecast but still expects global growth in 2019

For the cement industry, OFIR estimates that global demand
declined by 2.8 per cent in 2018 including Ching, but
increased by 3.2 per cent ex-China. For 2019 it forecasts
that global demand will decrease by 1.6 per cent including
China and increase by 2.3 per cent ex-China. Regional
differences will be marked, with OFIR's scenario anticipating
limited growth in developed markets but continued growth

in emerging markets.

With volumes likely to move ahead ex-Ching, the key issue
for the industry into 2019 is the level of intent and ability
of the industry to raise prices to catch up and make good
significant cost price inflation experienced widely in 2078.
OFIR believes that COZ2 regulations, changing export-
import flows occurring in China and Southeast Asig, as
well as in Europe in due course, and likely further industry
consolidation mean that recent significant posted price
increases for 2019 have a strong chance of sticking (or at
least a large percentage thereof] This will be the key area
that observers will monitor into 2019 and will determine the
overall health and perception of the industry. 2019 could
well be a very important crossroads for the global cement

industry.

Source: International Cement Review January 2019 issue
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Saglikh Beklentiler

Healthy Prospects

________________________________________

B Imran AKRAM, IA Cement, 2019'daki cimento pazarlarini inceledi.
By Imran AKRAM, IA Cement, looks chead to the cement markets in 20719.

Girig

IA Cement, 2019'da beklenen gelismeleri inceleyen ve
kapsamlibir galisma olan, Cimento 20719 arastirma raporunu
yayinlamistir. Rapor, dunyadaki tuketim tahminlerine detayli
bir sekilde goz atmakta ve baslica riskleri, rekabet Uzerindeki
baskilari ve ticaret akislarini ele almaktadir. Cin'de Uretimin
kisitlanmasi ve Avrupa'daki yuksek karbon fiyatlandirmasinin
etkisini ile ilgili bagliklari analiz ederek, dunyadaki onemli
gimento pazarlariniincelemektedir. Bu makale, cimento talep
beklentilerinin arttdi bolgelere gore, 2013 beklentilerine yonelik
hazirlanan raporun bir dzetini sunmaktadir. 2014 ve 2017 yillari
arasinda gegen dort zorlu senenin ardindan kuresel gcimento
tUketiminin, 2018 ve 2019 ylllarinda, Cin harig, %2.5 ila %3
arasl artis gasterecegi ongorulmektedir. Ortadogu harig tum
bolgelerde, buyUme gerceklesmesi beklenmektedir. Sanayideki
diger gelismeler cesaret vericidir: Ucret savasglarinin gogu
son bulmustur; satis fiyatlarinin, yukselen enerji maliyetlerini
Karsllamak Uzere, artmasi muhtemeldi, kurumsal B&S [Birlesme
ve Satin alma) faaliyeti belirgin ve ticaret pazarlar, yeniden
denge kazanmis durumdadir. 2018 yilinda, kUresel cimento
tUketimi ivme kazanmistir. Cin'deki talep, yazdan bu yana
artis gostermistir. Hindistan, Endonezya ve Nijerya da dahil
cesitli Ulkelerde, kayda deger bir secim dncesi harcamasi soz
konusu olmustur. Buyume, bazi Asya ve Afrika pazarlarinda
hizlanmistir. Ancak Avrupa'da talep, Bati Avrupa'da artan
siyasi ve ticari risklerle birlikte hayal kirikligina ugramistir.
Ortadogu ve Latin Amerika'daki pazarlar mucadele icindeyken
iki bolgedeki talep, daha da zayiflama gostermistir.

Deniz ticareti, yeniden dengelenmistir. Cin deki Uretim
kisitlamasi pazari, genis ¢apli ihracattan, net ithalatgl
pozisyonuna donusturmustur. Bu durumun, 2019'da artmasi
beklenmektedir. Sonuc olarak, Asya'da klinker eksigi vardir;
bu da Vietnam, Endonezya ve diger Ulkelerdekiihracateilarin,
fiyatlarini arttirmalaring izin vermektedir. Turkiye ve Kuzey
Afrika Ulkelerinden gelen ¢imentoyla birlikte, Avrupanin
ihracatinin dusmesiyle, karbon fiyatlarinin daha da yuksek
hale gelmesi mumkundur.

Bati Avrupa: karbon sorusu

2018'de, Avrupanin ekonomik buyumesinde, bariz bir ivme
kaybi sz konusu almustur. Siyasi belirsizlik ve ticari gerilimler,
basta Aimanya olmak Uzere, nemli 6lgUde artis gostermistir.
Avrupa Merkez Bankasi Aralik 2018'de, parasal gevseme
programini sona erdirmeye hazirlanmaktadir. 2019 igin 1A
Cement, genellikle konut sektorunun yonlendirdidi gimento
talebibuyumesinde, %2.5'ik mUtevazi bir artig clacagini tahmin
etmektedir. Tuketimin, Ingiltere haricinde, ana pazarlarin
hepsinde artmasi beklenmektedir.
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Introduction

IA Cement has published its Cement 2019 research report,
a comprehensive document looking at expected trends
in 2019. The report tokes a detailed look at consumption
prospects around the world, as well as reviewing key risks,
competitive pressures, and trading flows. It examines the
world's cement hotspots and leading producers, analysing
the key topics of Chinese production curbs and the impact
of higher European carbon pricing. This article presents a
summary from the report of 2019 demand prospects by
region Cement demand prospects have improved. After four
difficult years from 2074 to 2077, global cement consumption
excluding Chinais predicted to increase by 2.5% — 3% in both
2018 and 2019 With the exception of the Middle East, positive
growth is expected in all regions. Other industry trends are
encouraging: most price wars have come to an end, selling
prices are likely to increase to recoup higher energy costs,
corporate M&A activity is solid, and trading markets are back
in balance. In 2018, global cement consumption picked up
steamn. Chinese demand has increased since the summer.
There has been notable pre-election spending in several
countries, including India, Indonesia, and Nigeria. Growth
has accelerated in a number of Asian and African markets.
However, European demand has been disappointing, with
growing political and trade risks in western Europe. Markets
in the Middle East and Latin America have struggled, with
the two regions posting weaker demand.

Seaborne trading is back in balance. Chinese production
curbs have transformed that market from substantial exports
to a position of netimports. These are expected ta increase in
2019. As a result, there is a shortage of clinker in Asig, which
is allowing exporters from Vietnam, Indonesia, and other
countries to raise prices. Higher European carbon prices
are likely to result in fewer European exports, with volumes
from Turkey and North African countries taking their place.

Western Europe: the carbon question

In 2018, there was a clear loss of momentum in European
economic growth. Political uncertainty and trade tensions
escalated significantly, most notably in Germany. The
European Central Bank is poised to end its quantitative
easing programme in December 2018. In 2019, IA Cement
anticipates a modest pick-up in cement demand growth to
25%, mainly driven by the housing sector. Consumption is
predicted to increase in all of the main markets except for
the UK.



Avrupa karbon fiyatlari, bu yazi yazilirken, ES/t degerinden,
neredeyse E20/t dederine kadar yukselis gosterdi. Bu
durum, elektrik fiyatlarinda aninda artis meydana gelmesine
sebep olmus ve bu durum gimento endUstrisinin sinirlarini
daraltmistir. Sonug olarak, gimento Ureticileri, 2019 yilinda
maliyetlerini karsilamak igin, Avrupa'nin gogu bolgesinde,
yUksek oranda fiyat artiglan gergeklestireceklerini duyurdular.
Brexit belirsizligi surerken, 2019'da cimento talebinde hafif
azalma beklenen Ulke olarak Ingiltere, bolgedeki zayif noktalarin
bagini gekmektedir. Bu yazi yazilirken, dnerilen AB-ingiltere
anlasmasi, ingiltere Parlamentosu'nda tnemli zorluklarla
karsl karsiya kalmistir.

Almanya ekonomisi, artik hizl blyumemektedir. Otomotiv
sirketleri, yenikirlilik standartlarina uyum saglamaya ¢aligirken,
2018 yil bguncu geyreginde GSYH %0.2 dusUs gostermistir.
Buna ragmen, yarim kalmis insaat isleri saglikli bir sekilde
ilerlemekte ve %2 - %2.5 gibi, mUtevazi bir ¢cimento talep
artisi gorulmektedir. Butge ve bankacilik sektorlerindeki daha
genis gapli problemlere ragmen Italya cimento pazar, oldukca
dusuk bir duzeyden kurtularak, iyilesme sergilemektedir.
Dusuk duzeylerde seyreden fiyatlar, artis gostermektedir.

Dogu Avrupa: Rusya istikrar kazandi

20718 yilinda Dogu Avrupa cimento pazarinda, neredeyse
hic artis olmadi gunkU merkezdeki Ulkelerde gorulen etkili
buyume, genis Rusya pazarinda gorulen azalmanin etkisiile
dengelenmis oldu. IA Cement, 20718 yilinda gimento talebinde,
%2 - %2.5 buylme olacagini ngarmektedir. Isgucy Kithg
nedeniile yasanan maas artislarl sebebiyle, Polonya, Cekya ve
Macaristan'da konut talebiguglu kalmaya devam etmektedir.
Romanya'daki buyumenin; ekonominin fazla isinma ibareleri
gostermesinden dolayi yavaslamasi beklenmektedir, petrol
fiyatlarinda son donemde gorulen dusus ve son yaptirimlar
nedeni ile olusan olumsuz durumun konuttaki iyilesme ile
dengelenmesiyle birlikte, Rusya pazarinda azalmis alan gcimento
talebinin, %1 - %71.5 ile mUtevaz bir iyilesme yasayacad
tahmin edilmektedir.

ABD: dikkat cekici bir yavaslama

ABD'deki cimento tuketimi %2 - %3'1Uk dusUk buyume oranina
Kilitlenmis durumdadir. Faiz oranlarinin yukselmesi, dolarin
daha da guglu hale gelmesi ve ticari gerilimler, ekanomik bir
yavaslamaya yol agmistir.

Konut, cimento talep artisinin baslica yonlendiricisi durumunda
olsa da, isgucu kithgdy, daha da yukselen ipotek oranlari ve
0deme guclukleri de dahil, bir takim olumsuzluklar nedeniile,
net bir yavaslama sergilemistir.

1.4 trilyon dolarlik vergi kesintisi, yuksek ticari insaat
harcamasinin yolunu agamamistir isletmeler; kuresel tedarik
zincirlerine yonelik tehditler, borcun vergiden dusulebilirligi
Uzerindeki kisitlamalar, teknoloji sektorundeki potansiyel
duzenlemeler ve denizasiri tesislerininsasina yonelik suregelen
vergiistisnalari da dahil gesitli nedenlerle, yatinm yapmakta
tereddUt etmektedirler.

Latin Amerika: dort yillik dusisten ¢ikiyor

Latin Amerikan pazarinda satislar, dort yildir stregelen
dusUsun ardindan iyilesme yoluna girmis durumdadir ve

European carbon prices have shot up from E5/t to almaost
E20/t at the time of writing. This has caused an immediate
surge in electricity prices, squeezing cement industry
margins. As a result, cement producers have announced
substantial price increases across much of Europe for 2019
to recoup these costs. The UK is the principal weak spot
in the region, with demand predicted to decline slightly in
2019 as Brexit uncertainty lingers. At the time of writing, the
proposed UK-EU deal faces a considerable challenge to win
approval from UK parliament.

In Germany, the economy is no longer firing on all cylinders.
GDP fell 0.2% in 3Q18, as auto companies struggled to
adjust to new pollution standards. Despite this, construction
backlogs remain healthy and point towards a modest 2% —
25% cement dermand growth. The ltalian cement market is
recovering from a very low base despite wider problems with
the budget and banking sectors. Prices are rising sharply
from their lows.

Eastern Europe: Russia stabilises

In 2018 the Eastern European cement market barely
increased, as strong growth in the central countries was
offset by a further decline in the large Russian market. IA
Cement anticipates a growth of 2% — 2.5% in 2019 cement
demand. Housing demand remains strong in Poland, the
Czech Republic, and Hungary due to rising wages driven by
labour shortages. Romanian growth is expected to slow as
the economy shows signs of overheating. The key Russian
market is forecast to experience a modest recovery, with
cement demand increasing by 1% - 15% as an improvement
in housing is offset by headwinds from the recent drop in oil
prices and fresh sanctions.

US: a marked slowdown

Cement consumption in the US is locked in a low-growth
range of 2% - 3%. Higher interest rates, a stronger dollar,
and trade tensions have all led to an economic slowdown.

Housing is the main driver of cement demand growth, but
has recently slowed sharply in the face of a number of
headwinds, including labour shortages, higher mortgage
rates, and affordability constraints.

The USS14 trillion tax cut has failed to unlock higher
commercial construction spending. Businesses are reluctant
toinvest for a number of reasons, including threats to global
supply chains, restrictions on tax-deductibility of debt,
potential regulation of the technology sector, and ongoing
tax breaks that favour building plants overseas.

Latin America: recovering from a four year
decline

The Latin American market outlook is improving after a four-

year decline in volumes and IA Cement expects cement
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IA Cement, cimento talebinin 2019'da %1 - %1.5 artacagini
tahmin etmektedir. Arjantin’in, %60'IIk faiz oranlar ve IMF'nin
yonlendirdigi kemer sikma onlemlerinin, insaat talebinde dusus
olusturmasi nedeni ile zorlu bir yil gecirmesi muhtemeldir.
Brezilya'da uzun suredir beklenen toparlanmanin, konuttaki
belirginiyilesme isaretleriile birlikte gergeklesmesi umuluyor.
Sondonemde, gokuluslu sirketler tarafindan yapilan yatirmlar,
fiyatlandirmada gug kazanilmasina yardimci olacaktir.
Kolombiya'da tahminler, talepte hafif bir toparlanma olurken,
fiyatlandirmanin daha da iyilesmesi yonundedir. ABD ile
yapilan yeniticaret anlagmasl, Meksika'daki dnemli belirsizligi
ortadan kaldirmistir. Bunun karsiliginda, yeni gelen yonetim,
yarisi tamamlanmig olan Mexico City havaalaniniiptal ettive
banka masraflari ile ilgili farkl mesajlar vermektedir.

Ortadogu: zorlu bir micadele veriyor

Ortadogu ¢imento pazari 2019'da, bir bagka olumsuz yil
gecirecek ve bu da, satiglarda dususun gerceklestigi art
arda besinci yilini yasamasi anlamina gelmektedir. Petrol
fiyatlarinda son donemde yasanan dusus, daha fazla kemer
sikma onleminin alinmasini tetikleyebilmektedir. En buyuk
cimento pazarlari olan Iran, Suudi Arabistan ve Turkiye'de
onemli dusUslerin gerceklesmesi beklenmektedir. Bu Ug
Ulke, bolgesel talebin %64'UnU olusturmakta ve 2019'da,
%4 -%6 arasi bir dusus sergileyecekleri tahmin edilmektedir.
Iran, bir kez daha yaptinmlarla karsgi karsiya kalirken, Suudi
Arabistan, Kaslkel sorunu nedeniile sikinti yasarken, Turkiye,
ekonomik krizi atlatmaya galismaktadir.

Afrika: kanigik pazar trendleri

IA Cement 2019 ¢imento talebinde, %2.5 - %3 artis
gerceklesecedini tahmin etmektedir. Hizl buyume; Tanzanysa,
Etiyopya, Ruanda ve Gana gibi birgok kucuk ingaat pazarinda
tekrar yasanmaktadir. BUyuk pazarlarin gogunda ise belirsiz
bir gorunum yasanmaktadir. Misir ve Cezayir, yuksek kapasite
ve yavasilerleyen talebin, istah kapatici etkisiile kargi karsiya
kalmistir. Her ikisi de, ihracat rakamlarini arttirma baskisi
altindadir. Nijerya'daki talebin secimlerin ardindan, %3 - %4
duzeylerine gelecek sekilde yavaslamasi muhtemeldir. Pazar
lideri Dangote, Londra'da halka arz ediimeyi dusunmektedir.
GUney Afrika, ekonomideki gerilemeden kurtulmaya caligirken,
¢imento talebinde, etkisiz bir buyume sergilemesi muhtemeldir.

Cin: Uretimin frenlenmesi oyunu degistiriyor

Cinli otoriteler, cimento sektorunun dinamiklerini tamamen
degistirme kabiliyetlerini, bir kez daha ortaya koymaktadirlar.
Uretim kontrolleri, yerel gimento fiyatlarinda %30 artis
olmasina 6nculUk etmekte ve kuresel ticaret pazarlarini
yeniden dengelemektedir. Cinli Ureticiler, su anda dunyada
en fazla kar eden Ureticiler arasinda olup bilancolarini snemli
dlctde dizeltmis durumdadirlar. Ulke, basi ceken ihracate
konumunda iken, kiguk net ithalatg konumuna gegmis ve
Asya'da Klinker icin ¢ok daha dar kapsamli bir pazar yaratmistrr.
ithalat rakamlarinin 2019'un ilerleyen zamanlarinda artmasi
beklenmektedir. Cimento talebinde, altyapi harcamalarinin
artmasindan dolayl, 2018 yaz doneminden beri artis
yasanmaktadir. 20719 i¢in IA Cement, altyapr yatinmlarinin
daha yuksek olmasinin, yavaslayan emlak piyasasini
dengelemesinden dolayl, cimento tuketiminde %1 -%1.5
buyume olacagini dngormektedir.
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demand will increase by 1% - 1.5% in 2019. Argentina is likely
to endure a difficult year, as 60% interest rates and IMF-
driven austerity measures drive construction demand down.
A long-awaited recovery in Brazil is expected to materialise,
underpinned by clear signs of improvement in housing.
Recent acquisitions by multinationals will help pricing power.
In Colombig, predictions are for a slight recovery in demand,
with pricing improving further. The new trade agreement with
the US has removed a key area of uncertainty for Mexico.
This has been offset by the new incoming administration
cancelling the half-built Mexico City airport and sending
mixed messages over banking charges.

Middle East: struggling badly

The cement market in the Middle East is set to endure another
negative year in 2019, marking the fifth consecutive year of
falling volumes. The recent drop in oil prices may trigger
further austerity measures. Significant declines are expected
in the largest cement markets of Iran, Saudi Arabia, and
Turkey. These three countries account for 64% of regional
demand and are expected to decline by 4% - 6% in 2019.
Iran faces the full brunt of sanctions once again; Soudi Arabia
is reeling from the Khashoggi affair; and Turkey is struggling
to overcome an economic Crisis.

Africa: mixed market trends

IA Cement anticipates an increase of 25% - 3% in 2019
cement demand. Rapid growth has returned to many smaller
construction markets, such as Tanzania, Ethiopia, Rwanda,
and Ghana. Many larger markets face an uncertain outlook.
Egypt and Algeria face an unappetising mix of higher capacity
and sluggish demand. Both are under pressure to increase
their exports. Nigerian demand is likely to slow down to a
3% - 4% range after the elections. Market leader Dangote
is considering a London IPO. South Africa is struggling to
shake off its economic recession and tepid volume growth
is likely in cement demand.

China: production curbs change the game

The Chinese authorities have once again demonstrated their
ability to completely change the dynamics of the cement
sector. Production controls have led to a 30% surge in local
cement prices and have brought global trading markets back
into balance. Chinese producers are now among the most
profitable in the world and have significantly repaired their
balance sheets. The country has gone from being a major
exporter to a small net importer, creating a much tighter
market for clinker in Asia. Imports are expected to rise further
in 2019. Cement demand has improved since the summer of
2018 as infrastructure spending picks up. In 2019, 1A Cement
predicts a 1% — 1.5% growth in consumption, as higher public
works offset a slowing property market.



Talepteki orta duzey artiglar ve duragan durumdaki arzin
birlesimi, arz-talep dengesini daha da siki hale getirecektir.
Karsidan esen ruzgarlar, basta suregelen ticari gerilimlerden
ve yUksek kurumsal barctan kaynaklanacaktr.

Hindistan: secim 6ncesi 6nemli harcamalar

Hindistan gimento pazari, hukimetin 2019 segimlerine
yonelik altyapr harcamasini hizlandirmasindan dolay, gift
haneli bir blyumenin keyfini surmektedir. Bu etki gegtiginde,
talep artisinin 2019 yilinda %6 civarina gerileyecedi tahmin
edimektedir. Normal muson sezonunun gesitli etkileri ve Urun
destekleme bedellerinin de etkisi ile, kirsal talepte belirgin
bir artig s6z konusudur.

Baslica engeller, kentsel alanlardaki yuksek konut stok duzeyleri
ve kurumsal borglardaki fazlaliktan kaynaklanmaktadir.
Cimento Ureticilerinin de, maliyet artislarini dengelemek
Uzere fiyatlarini arttirmalari gerekmektedir.

Asya: saglikh goéronim

IA Cement 2019 yilinin, neredeyse %4'luk bir talep
artist ile, Asya gimento pazarlari igin bir bagka olumiu yil
olacagini tahmin etmektedir. Uzakdogu Ulkeleri, ABD ve
Cin arasindaki ticari gekisme sonucunda, kuresel tedarik
zincirlerinde olusan dedisimden fayda saglayacaklardir.
En guglu ¢cimento pazarlarinin, Vietnam ve Filipinler olmasi
beklenmektedir. Vietnamli Ureticiler, rekar duzeyde yabanci
yatinmin yonlendirdigi guclu yerel talep ve Cin'e yapilan
onemli duzeydeki yuksek fiyatl klinker ihracati ile, talih
kusu bulmus durumdadir. Filipinler'deki gcimento tuketiminin,
altyapi projelerinin artmasiyla %7 — %9 oraninda buyumesi
beklenmektedir. Endonezya'nin, segimler sonrasindaki
yavaslamayr yansitacak sekilde, %4 -%5 civarinda talep
artigl yasamasi muhtemeldir. Satig fiyatlari, kritik donemi
atlatmis durumdadir ve marjlarin artmasi beklenmektedir.
Malezya, yeni yonetim tarafindan 25 milyar ABDS degerindeki
Kusak ve Yol kamu girisimlerinin iptal ediimesinden dolay,
talepte daha da artan azalma ile endustrinin en agir aksak
ilerleyen Ulkesidir. Japonya'da, 2020 Olimpiyat Oyunlar’'nin
oncesinde, belirgin bir talep artigi olacag tahmin ediimektedir.

Sonug

Kuresel cimento endustrisi, etkili bir 2019 yili igin hazir
durumdadir. Ticari gerilimler nedeniile ekonomik yavaslama
isaretleri olmasina ragmen, endustri degiskenlerinin ¢cogy,
yukari yonlu bir gelismeyi isaret etmektedir.

Ortadogunun, art arda gelen besinci yilda da, cabalama
icinde olmasi beklenmektedir. Gelismekte olan pazarlarin
¢cogunda arz-talep dengesi iyilesirken, olgun pazarlar da
istikrarl blyume devam etmektedir. Tedarik tarafinda yapilan
reformlar — Cin'deki Uretim kisitlamalari ve Avrupa karbon
emisyon planindaki degisiklikler kapsaminda — dnemli bir etki
yaratmaktadir. Satis fiyatlari, piyasalarin gogunda artmakta
ve deniz ticareti de, dengesini yeniden kazanmis durumdadir.
Pazar'ds, birlesme-satin almalar ve halka arzlara yonelik
oldukga kuvvetli bir ortam mevcuttur.

Kaynak: World Cement Dergisi - Ocak 20713 sayis!

The combination of static supply and moderate increases in
demand will make the supply-demand balance tighter. The
main headwinds will come from ongoing trade tensions and
high corporate debt.

India: strong pre-election spending

The cement market in India is currently enjoying double-
digit growth, as the government presses forward with
infrastructure spending ahead of elections in 2Q79. Demand
growthis forecast to slow to around 6% in 2019 as this effect
fades. There is solid growth in rural demand, courtesy of
several normal monsoons and an increase in crop support
prices.

The main headwinds are high inventory levels of housing in
urban areas and excess corporate debt Cement producers
also need to increase prices to offset cost increases.

Asia: robust outlook

IA Cement anticipates anather strong year for Asian cement
markets, with demand growth of almost 4% in 2019. Far
Eastern countries will benefit from the shift in global supply
chains as a result of the trade conflict between the US
and China. The strongest cement markets are expected to
be in Vietham and the Philippines. Viethamese producers
are enjoying a bonanza, with strong local demand driven
by record foreign investment and significant high-priced
clinker exports to China. Cement consumption in the
Philippines is expected to increase to a 7% — 9% growth
range, as infrastructure projects ramp up. Indonesia is likely
to experience demand growth in the range of 4% - 5%,
reflecting a slowdown after the elections. Selling prices have
turned the corner and margins are expected to increase.
Malaysia is the main industry laggard, with a further decline
in demand as USS25 billion of belt and road initigtives have
been cancelled by the new administration. In Japan, solid
demand growth is anticipated chead of the 2020 Olympics.

Conclusion

The global cement industry is poised for a strong 2019. Most
industry variables are pointing in an upward direction, despite
signs of an economic slowdown due to trade tensions.

The Middle East is expected to struggle for the fifth year in
succession. Mature markets continue their steady growth,
while the supply-demand balonce is improving in most
emerging markets. Supply-side reforms - in the guise of
Chinese production curbs and changes to the European
carbon emission scheme - are having a profound impact.
Selling prices are increasing in most markets and seaborne
trading is back in balance. The market for M&A and IPOs
remains very healthy.

Source: World Cement Magazine - Jonuary 2019 issue
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OECD Turkiye Cevresel Performans Inceleme

Raporu Tanitim Toplantist Yapild:

Introductory Meeting for the OECD Turkey Environmental Performance
Inspection Report has been held

________________________________________________________________________________

19 Subat 2019'da Ciragan Saray1'nda diizenlenen Ekonomik Isbirligi
ve Kalkinma Teskilati (OECD) Cevresel Performans Inceleme
Raporu Tanitim Toplantist yapildi. Rapora OECD web sitesinden

s

erisim mumkandr.,

The Introductory Meeting for the Organisation for Economic Co-operation
and Development (OECD) Environmental Performance Inspection
Report was held on 19 February 2019 at the Ciragan Palace. It is possible
to access the report on OECD's website.

https://read.cecd-ilibrary.org/environment/oecd-environmental-performance-reviews-turkey-2019_9789264309753-en#page’

Raporun satirbagslari sunlardir:

- Turkiye, dusUk karbonlu bir ekonomiye gecis arayisinda

olmali

- Cevresel ve toplumsal risklerin ve maliyetlerin azaltiimasi

icin iklim degisikligi ile mucadele ve uyum ¢alismalarinin
guclendirimesi gerekmektedir

- Kentsel atiksu hizmetlerinin daha iyi planlanmasi ve yonetim

araclanyla desteklenmesi gerekmektedir

- Ince partikuler maddelerden kaynaklanan hava kirliligi igin

daha fazla adim atilmasi gerekmektedir

- Dangusel ekonomiye gegis kapsaminda kaynak verimliligi

ve geri donUsumun artirilmasi gereklidir

- DUzenleyici araclarin guclendiriimesi gerekmektedir

- Cevresel bilgiler daha erisilebilir almalidir

- Vergi tesviklerinin artinimasi ve zararl subvansiyonlarin

azaltimasi, daha temiz enerji retimini ve kullanimini tesvik
edecektir

- Inovasyona daha fazla destek veriimesi, gevresel mal ve

hizmet pazarini da buyutecektir
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The main headings of the Report are as follows:

- Turkey must be in search of transitioning to a low-carbon

economy

- The works on the fight against the climate change and

harmonization must be reinforced in order to reduce the
environmental and social risks and costs

- Urban wastewater services must be planned better and

supported with administrative instruments

- It is necessary to take more steps for the air pollution

arising from fine particles

- Resource efficiency and recycling must be enhanced

within the scope of the transition to circular economy

- Regulatory instruments must be empowered
- Environmental information must be more accessible

- Increase of tax incentives and reduction of the harmful

subventions will encourage the cleaner energy production
and utilization

- Provision of more supports to innovation will expand the

market of environmental goods and services



Fastest growth of GHG emissions n the
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GEED Enwirommardsi Parloimasce Revioen Turksy 114 Launes presaresson fom SESE Esvkanmam

Toplantida konusan Cevre ve Sehircilik Bakan Yardimeisi
Prof. Dr. Mehmet Emin Birpinar, OECD'nin cevresel alanda
yaptigi galismalarin yol gdsterici oldugunu belirterek, OECD ile
isbirliginin gerek cevre gerekse sehircilik anlaminda Turkiye'nin
surdurulebilir kalkinma hedeflerine yaklasiimasinda 6n agic

olacagini dusunduklerini soyledi.

Raporun, Turkiye'nin gevre gordnUmund bir kere daha gozden
gecirme agisindan firsat sundugunu anlatan Birpinar, sunlari
kaydetti: “Turkiye'nin gevre alaninda 2008 yilinda hazirlanan
son rapordan sonra kaydettigi gelisme bu rapor ile ortaya
konmaktadir. Cevre meselesi, siyaset Ustl bir meseledir.
Cevre meselesi, gocuklarimizin gelecedi agisindan Gnemli bir
meseledir. Dolayisiyla siyasi kavgalarin igerisinde olmamasi
gerekiyor. Raporda yer alan iyi 6rneklerin diger Ulkelerin
uygulamalarina da ornek teskil etmesi tarafimizca memnuniyet
yaratacaktr. Bu rapor, izledigimiz politikalardaki seffafligimizin

da 6nemli bir gostergesi olmustur”

OECD Cevre Direktoru Dr. Rodolfo Lacy ise Turkiye'nin
buyumesini ve ne kadar guglu bir ekonomik kalkinmaya
sahip oldugunu gosteren bu guzel sehirde bulunmaktan

memnuniyet duydugunu dile getirdi.

Turkiye'nin ekonomik buyume agisindan gok fazla ilerleme
gosterdigini dile getiren Lacy, ‘Cevresel baskilara ragmen
Turkiye'deki gayri safi milli hasilanin nasil buyudugunu
goruyorsunuz. OECD uUlkeleri igerisinde enerji talebinde
en yuksek artis gosteren ulke Turkiye. Tabii ki Turkiyenin
OECD ulkeleri ekonomik buyume agisindan da en 6nde gelen

ulkelerden biri oldugunun altini gizmek gerekir” dedi.

Kaynak / Source:

>> Befter alignment with ELl waste directives, but
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Giving a speech in the meeting, Prof. Dr. Mehmet Emin Birpinar,
Vice Minister of Environment and Urbanization, stated that
the works carried out by the OECD in the environmental
field are instructive and that in their opinion, a collaboration
with the OECD would be paving the way for Turkey toward
approaching to its sustainable development goals in terms
of both the environment and urbanization.

Birpinar stated that the report is presenting an opportunity
for Turkey to review its environmental outlook once again and
said: "The development of Turkey following the latest report
of 2008 in the field of environment is presented through this
report. The issue of the environment is a supra-political issue.
The issue of the environment is an issue that is important
for the future of our children. Hence, it must not be included
in political conflicts. We will be content if the good examples
setoutin the report become models for the implementations
of other countries. This report has also been a significant
indicator of our transparency in our policies that we follow.”

Dr. Rodolfo Lacy, OECD Environmental Director, expressed
that he was content with being in that beautiful city that
was indicating Turkey's growth and its powerful economical
development.

Specifying that Turkey has progressed a lot in terms of
economical growth, Lacy said, “You can see how the
gross national income has grown in Turkey despite the
environmental pressures. Among the OECD countries, the
country that has demonstrated the highest increase in
the energy demand is Turkey. Of course, it is necessary
to underline the fact that Turkey is one of the very first
countries in terms of economic growth among the OECD
countries.”

https://csb.govitr/oecd-cevresel-performans-incelemesi-turkiye-raporu-aciklandi-bakanlik-faaliyetleri-25454
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Merkezi Laboratuvar Belirleme Sistemi
(MELBES) 17 Subat 2019'da kullanima acild:

Central Laboratory Identification System (MELBES) was put into service on
February 17,2019

Cevre ve Sehircilik Bakanhigi tarafindan yetkilendirilen cevre
laboratuvarlarinin Cevre Mevzuati kapsaminda yapacag!
Olcum ve analizlerin dagrtimi, 17 Subat 2019 tarihi itibariyle
Merkezi Laboratuvar Belirleme Sistemine (MELBES) Uizerinden
yapllimaya bagland..

Emisyon ve hava kalitesi, atiksu, atik yag dlcUmleri, gurultu ve
titresim, gibi dlgumler bu kapsamda yer almaktadir. Cevresel
Etki Degerlendirmesi (CED) surecinde, CED Raporlarinda yer
alacak, cevre mevzuatl kapsamindaki olcum/analizler de
MELBES sistemi tarafindan yetkili laboratuvarlara dagrtilacakr.

MELBES sistemine giris ile ilgili olarak, yetkili l[aboratuvarlar
ve tesislerin uygulamasi gereken adimlar hakkinda hazirlanan
video kayd Bakanlik web sitesinde yayinlanmistir.

Bakanlik, MELBES sisteminin amacini asagidaki sekilde
acliklamaktadir:

- Cevre Mevzuati kapsaminda sanayi tesislerinin yapmakla
yukumlu oldugu analiz ve dlgumler konusunda, Yetkili
Cevre Laboratuvarlari’nin sanayi tesisleri ile dogrudan
temas kurarak ve karsilikli anlagsma yaparak yuruttugu
ticari iligkiyi ortadan kaldirmak,

- Sanayi tesislerine ait dlgum ve analiz islerinin, insan
mudahalesinden uzak, objektif ve adil bir yontemle yetkili
laboratuvarlara dagitiminin yapilacagi ve isletmelerin
ihtiyacina uygun laboratuvarin secilmesi

Bakanlik, MELBES sisteminden beklentilerini su sekilde
Ozetlemektedir:

- Daogru, guvenilir 8lgum ve analiz raporlarinin ortaya gikmas,
- Cevre kirliliginin dogru ve tam olarak tespit ediimesi,

- Hem tesis bazinda hem bolgesel konularda uygulamaya
yonelik cevresel kararlarin daha saglikli alinmasi,

- Baylelikle gevre veinsan sagliginin korunmasi calismalaring
katki saglanmasi,

- Cevre alaninda toplam ve parametre bazinda is hacmi ve
hangi laboratuvara ne kadar is atandidinin yazilim dzerinden
goruntulenmesi,

- Ulkemizde yatinm gerekliigi durumunun gozden gegirimesi,
ve

- Boylelikle arz, talep dengesi olusturularak yurtdisina gereksiz
doviz ¢gikisinin dnlenmesi.
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The distribution of the measurements and analyses to be
conducted within the scope of the environmental legisiation
by the environmental laboratories authorized by the Ministry
of Environment and Urbanization was started to be performed
on the Central Laboratory Identification System (MELBES) as
of February 17, 20719.

The measurements such as emissions and air quality,
wastewater, waste oil, as well as noise and vibration take
place in the scope of the implementation. The measurements/
analyses within the scope of the environmental legislation
that will be included in the EIA Report in the Environmental
Impact Assessment (EIA] process will be delivered by the
MELBES systern to the authorized laboratories.

In terms of accessing the MELBES system, the video
recording prepared in regards to the steps to be taken by
the authorized laboratories and facilities has been published
on the Ministry’s website.

The Ministry explains the objective of the MELBES system
as follows:

- In view of the analyses and measurements that the
industrial facilities are obliged to conduct within the scope
of the Environmental Legislation, the commercial relation
carried out by the Authorized Environmental Laboratories
by contacting with industrial facilities directly and entering
into mutual agreements will be eliminated

- The laboratory complying with the needs of enterprises
and where the measurement and analysis works of the
industrial facilities will be distributed to the authorized
laboratories through a method that is far from human
interference and that is abjective and fair will be chosen

The Ministry summarizes its expectations from the MELBES

system as follows:

- Output of accurate and reliable measurement and analysis
reports,

- Identification of the environmental pollution in an accurate
ond complete manner,

- Taking the environmental decisions regarding the
implementation both on the basis of facilities and in terms
of the regional issues, in a healthier manner,

- Accordingly, contribution to the works on safeguarding
the health of humans and the environment,

- Ability to view the working volume in total and on parameter
basis in the field of environment and the amount of works
assigned to the a respective laboratory, on the software

- Review of the issue of investment requirement in our
country, and

- By creating supply-demand balance accordingly,
prevention of the exit of unnecessary foreign currency
to abroad.



Uygulamah Cimento ve Yakit Analizi Egitimi (1. Grup)

TCMB olarak fabrikalarin kalite birimlerinde galisan personellerin
yetkinliklerinin artirnimasina yonelik duzenlenen bir diger
egitim olan Uygulamall Cimento ve Yakit Analizi EGitiminin
2019 yili 1. grup programi 14-15 Subat 2013 tarihlerinde
TCMB Ar-Ge Enstitusy, Bilkent Dilek Binasi yerleskesinde
gerceklestirildi.

Ar-Ge EnstitusU bunyesinde bulunan laboratuvarlar ve yapilan
analizlerin detaylary, fiziksel ve mekanik test laboratuvary,
atik ve yakit analiz laboratuvari ve kimyasal enstrumental
analizlaboratuvarlari yonetici ve uzmanlar tarafindan detayl
olarak anlatildi ve 6rnek deneyler katilimcilarla birlikte yapildi.

Basarili gecen egditim sonunda katiimeilara katiim belgeleri
verildi.

The 1t Group schedule of the Cement and Fuel Analysis
Training with Practice, another training organized by
TCMB for the enhancement of the competency of Quality
department’s personnel was held at Bilkent Dilek Building
of TCMB R&D Institute on February 14-15, 2019.

The details of the laboratories operating in the body of the
R&D Institute and of the analyses conducted were provided
in details by the experts and executives of the physical
and mechanical tests laboratory, waste and fuel analysis
laboratory, and chemical instrumental analysis laboratory
and sample experiments were conducted together with the
participants.

The participants were given their certificates of attendance
at the end of the training that was completed successfully.

TURKIYE CIMENTO MUSTAHSILLERI BIRLIGI —
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TSENISO/IEC 17025:2017 Standard: Temel Egitimi
TSENISO/IEC 17025:2017 Kapsaminda Ol¢iim Belirsizligi ve
Metod Validasyon Egitimi
Genel Metroloji ve Kalibrasyon
TSENISO/IEC 17025:2017 Basic-Fundamental Training
TS ENISO/IEC 17025:2017 Uncertainty and Method Validation Training
General Metrology and Calibration

TCMB AR-GE Enstitusuy tarafindan Azerbaycan Baku'de
hizmetveren NORM LLC fabrikasina 11-14.02.2019 tarinlerinde
‘Genel Metroloji ve Kalibrasyon”, "TS EN ISO/IEC 17025:2017
Standardi Temel Egitimi” ve “TS EN ISO/IEC 17025:2017
Kapsaminda Olgum Belirsizligi ve Metod Validasyon Egitimi”
Azerbaycan' da verildi. Teorik ve uygulamali editimler AR-GE
Enstitusu Kalibrasyon Laboratuvar Sorumlusu Mustafa
BOLAT ve Fiziksel ve Mekanik Testler Laboratuvar Sorumlusu
Selin YONCACI tarafindan katiimcilara aktarildi.

Genel Metroloji ve Kalibrasyon

Laboratuvarlarda kullanilmakta olan cihazlarin referans
kalibratarler ile karsilastirimasi ve eger mumkunse ayar
isleminin yapiimasini hedef alan kalibrasyon ve dogrulama
hizmetlerinin temel olarak tarihgesi, dlcum bilimleri, birim
sistemleri, etki alanlar, sertifikalandirma, sertifika okuma
gibi konular bir gun teorik olarak 22 katilimciya aktarild..

TS EN ISO/IEC 17025:2017 Standardi Temel
Egitimi

TS EN ISO/IEC 17025:2017 Standardi Temel Egitimi'nde
deney ve kalibrasyon laboratuvarlarinin yetkinligi icin
genel gereklilikleri hakkindaki konular teorik ve uygulamali
olarak 6 katilimciya 1 gun boyunca anlatildi. Egitimin ana
basliklari akreditasyon, kalite, dokimantasyon, yerlesim
kosullari, disardan tedarik edilen Urdn ve hizmetler, personel
yetkilendirme, yontem segimi, kalibrasyon plani, uygun almayan
isler, risk analizleri, yonetim sistemi, i¢ tetkik, yonetim gozden
gecirme olarak siralanabilir.

TS ENISO/IEC 17025:2017 Kapsaminda Olgiim
Belirsizligi ve Metod Validasyon Egitimi

Standart egitiminin ikinci gunU metot secimi, metot
dogrulamasi ve gegerli kiinmasy, dlgum belirsizligi tespit
etme ve dederlendirme, sonuglarin gegerliliginin guvence
altina alinmasi; egitimin ana bagliklanyd:. Olgim belirsizligi
ve metod validasyon egitimi kapsaminda 6 katilimciya teorik
egitim verildi, ayrica kullanilacak olan istatistiki yaklasimlar
ile ilgili uygulamalar yaptirildi.
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TCMA R&D Institute organized “General Metrology and
Calibration’, “TS EN ISO/IEC 17025:2017 Basic/Fundamental
Training” and ‘TS EN ISO/IEC 17025:2017 Uncertainty
and Method Validation Training” course in Azerbaijan on
11-14.02 2019 at NORM LLC factory which is serving in Baku
Azerbaijan. Theoretical and practical training courses were
given by Mustafa BOLAT, Head of Calibration Laboratory, and
Selin YONCACI, Head of Physical and Mechanical Testing
Laboratory at TCMA R&D Institute.

General Metrology and Calibration

Calibration and verification services aimed at comparing
laboratory equipment with reference calibrators and setting
the devices to reference values if it is possible. Basically
metrology history, metrology sciences, unit systems,
domains, certification, reading of certificates and so on were
lectured to 22 participants in one day.

TS EN ISO/IEC 17025:2017 Basic/Fundamental
Training

In TS EN ISO/IEC 17025:2017 Basic/Fundamental Training,
general requirements for the competence of testing and
calibration laboratories were lectured to 6 participant in
one day. The main headlines of this training is accreditation,
quality, documentation, facility and environmental conditions,
externally provided products and services, personnel,
method selection, calibration plan, nonconforming work,
risk assessment, management system, internal audits, and
management reviews.

TS EN ISO/IEC 17025:2017 Uncertainty and
Method Validation Training

Selection, verification and validation of methods,
determination and evaluation of measurement uncertainty,
and ensuring the validity of results were the main headlines
of the second day of courses. Theoretical training and also
practical applications about statistical approaches to be
used were given to the 6 participant within the scope of the
uncertainty and method validation training.



Genel Metroloji ve Kalibrasyon / Uygulamals

Kalibrasyon ve Dogrulama Egitimi
General Metrology and Calibration / Applied Calibration and Verification

e (> N
TCMB AR-GE Enstitusu tarafindan Gine Conakry'de hizmet
veren GI CIMENTS fabrikasinin talebi Uzerine 27-28.02.2019
tarinlerinde “Genel Metroloji ve Kalibrasyon” ve "Uygulamali
Kalibrasyon ve Dogrulama” egitimleri Gine'de verildi.

Laboratuvarlarda kullanilmakta olan cihazlarin referans
kalibratorler ile karsilastinimasi ve eger mumkunse ayar
isleminin yapiimasini hedef alan kalibrasyon ve dogrulama
hizmetlerinin temel olarak tarihgesi, dlgum bilimleri, birim
sistemleri, etki alanlar, sertifikalandirma, sertifika okuma
gibi konular bir gun teorik olarak katilimcilara aktarildi.

Cimento sektarunde kalite parametrelerini dogrudan etkileyen
Harg ve Kimya laboratuvari cihazlary, ilgili standartlarinda
istenilen dzellik ve dlgum degerlerini saglayip saglamadiklary,
hangi parametrelerin degisimlerinin sonuglar Uzerindeki etkileri
uygulamali olarak bir gun boyunca iki katiimeiya aktarildi. Bu
laboratuvar cihazlarindan bazilari agagidadir:

- Basma Test Makinesi

- Hassas ve Standart Teraziler
- EtUv ve KUl Finnlar

- Sarsma Cihazi

- Harc¢ Karigtirma Cihazi

- Harc¢ Kaliplari

- Le-Chatelier Kaliplar

- Vicat Cihaz

- Kur Dolabi

- Blaine Cihaz

Teorik ve uygulamali editim AR-GE Enstitusu Kalibrasyon

Laboratuvar Sorumlusu Mustafa Bolat tarafindan katilimcilara
aktarildi.

Egitim sonunda fabrikaigerisinde olusturulacak periyodlarda
uygun cihazlar yardimiyla dogrulama yapabilecek seviyede
personeller yetistirmenin yaninda, gergeklestirilecek olan
kalibrasyonlarin etkinliginin ve sertifikalarinin degerlendirimesi
konularinda katilimcilara bilgi aktarildi. Laboratuvar cihazlarinin
okuma dogrulugunun, tretimi yonlendirmedeki etkileri Uzerinde
tartisild.

Training Course

TCMA R&D Institute organized “General Metrology and
Calibration” and "Applied Calibration and Verification” training
course in Guinee on 27-28.02 2019 upon the request of Gl
CIMENTS factory which is serving in Conakry Guinee.

Calibration and verification services aimed at comparing
laboratory equipments with reference calibrators and setting
the devices to reference values if it is possible. Basically
metrology history, metrology sciences, unit systems,
domains, certification, reading of certificates and so on were
lectured to the participants in one day.

Mortar and Chemistry loboratory equipment, which directly
affect the quality parometers in the cement sector, provided
the desired properties and measurement values in the related
standards and the effects on the results of the changes of
the parameters were lectured practically to two participants
in one day. Some of these loboratory equipments are below:
- Compression testing machine

- Sensitive and standard balances

- Drying ovens and muffle furnaces

- Jolt device

- Mortar mixing device

- Mortar molds

- Le-Chatelier molds

- Vicat device

- Climatic cabinet

- Blaine device

Theoretical and practical training courses were lectured by

Mustafa Bolat, TCMA R&D Laboratory, Head of Calibration
Laboratory.

At the end of the training, staff who will be able to verify
with the appropriate equipmentwere trained. Evaluation
of the effectiveness of calibration and certification issues
were lectured to the participants. The effects of the reading
accuracy of loboratory devices on the production direction
were discussed.
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Evinizin koruyucu
melegi Termo

Ist yalitimi icin yanmaz, rahat nefes alan, hafif, kolay
islenen, hizli uygulanan ve ¢evre dostu bir ¢cozum
olan Termokip, size huzurlu yasam alanlari
saglamak icin hep yaninizda!



Nuh Cimento Sanayi A.S.

Nuh Cement Plant

52 Yillik Dev Sanayi Cinari

1966 yilinda kurulan ve 1969 yilinda uretime baglayan Nuh
Cimento, Turkiye'de ve Avrupa'da tek lokasyonda bulunan
en yuksek Uretim kapasitesindeki tesise sahiptir. Sirketimiz
kuruldugu gunden bugune, yuksek kalite standartlarinda
ve yuzde yuz musteri memnuniyeti hedefiyle surdurulebilir
bdyumesine devam ediyor.

1969 yilinda 400.000 ton/yll kapasiteli Klinker dretimine
baslanirken, bugun 3 paralel ayr hatta Uretilen 4.400.000
ton/yil Uretim kapasitesi. Her ikisi de 53 m uzunlugunda 4,2
m ¢apinda olan iki firin toplam 2:100.000 ton/yil kapasiteye
sahiptir. 5,5 m ¢apinda 66 m uzunluga sahip 1firnn 2.300.000
ton/yll kapasiteye sahiptir. Nuh Cimento Fabrikasi, Turkiye'deki
en buyuk Klinker Uretim kapasitesine sahip olan fabrikalardan
biridir.

Turkiye'nin en yuksek gimento tuketimin gerceklestigi
Istanbul'u da cevreleyen Marmara Bolgesinin dogusunda
Izmit Hereke'de faaliyet gosteren sirketimizde, genis ve gucli
muUsteri agimiz, istirakimiz Nuh Beton'un yaygin hazir beton
tesisleri ve ihracatta lojistik rekabet Ustunlugu saglayan
fabrikaya bitisik konumdaki limanimizla i¢ ve dis piyasalara
klinker ve cimento sunuyoruz.

Nuh Gimento olarak 2000 yilinda Barsa Istanbul’a kote olduk
ve bugun %15,92 halka aciklik oraniile faaliyetlerimize devam
ediyoruz. Uzmanligimiz, deneyimimiz ve teknolojiile desteklenen
Uretim gucumuzin yani sira, guglu kurumsal kulttrimiz
ve yetkin insan kaynagimiz ile sektorumuzdeki rekabetgi
konumumuzu pekistirmeye devam edigyoruz. Urinlerimiz
insaat sektorunde ve tum alt sektorlerinde dunyanin dort bir
yanindaki musterilerimiz tarafindan tercih ediliyor.

52-Years Industry Giant

Nuh Cement was founded in 1966 and started production in
1969. Cement plantin Turkey and in Europe has the highest
production capacity in one location. Since its establishment,
our company has been continuing its sustainable growth
with high quality standards and with the aim of 100 percent
customer satisfaction.

While clinker production was started in 1963 with a capacity
of 400.000 tpg, today production capacity is 4.400.000 tpg,
produced at 3 parallel separate lines. Two kilns which are
both 59 min length with 4,2 m diometer, have total 2100.000
tons/year capacity. 1kiln which is 66 m in length with 55 m
diameter has 2.300.000 tons/year capacity. Nuh Cimento
Plant is the one which has the largest clinker production
capacity in Turkey.

Our plant is operating in city of izmit, which is located in
eastern part of Marmara region, and surrounded by Turkey's
highest cement consumption cities including Istanbul. We are
trying to service our domestic and foreign customers with
our wide and spread customer network and we are also using
our very strategically located port operations effectively.

As Nuh Cimento, we were listed on Borsa Istanbul in 2000
and today we continue our activities with a 15.92% free float
rate. In addition to our expertise, experience and technology,
we continue to reinforce our competitive position in our
sector with our strong corporate culture and competent
human resources. Our products are preferred by our
customers all over the world in the construction industry
and all sub-sectors.
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Tirkiye'nin En Yiiksek Klinker Uretimi

Klinker Uretimine 1969 yilinda 400.000 ton kapasite ile
baslanmis olup, bugun birbirine paralel 3 ayr Uretim hattinda
4.500.000 ton Klinker tretim kapasitesine sahiptir. Nuh
Cimento Turkiye'nin en yuksek Klinker Uretim kapasitesine
sahip cimento fabrikalarindan biridir.

Dinya'nin En Biyik Cimento Degdirmeni

Nuh Cimento Sanayi A $. gimenta Uretiminde son teknolojiye
gore donatiimis 4 adet cimento degirmeniile 5700.000 ton/

yll cimento Uretme kapasitesine sahiptir.

4 adet gimento degirmenimizin 1 ve 2 no'lu Dedirmenleri 140
ton/saat portland, 3 no'lu Degirmen 100 ton/saat portland
cimento kapasitelidir. Dunya'nin en buyuk bilyall cimento
dedirmenlerinden biri olan 4 no'lu Cimento Degirmeni 300
ton/saat portland kapasitelidir. 2 adet roller pres ilavesi
yaplldiktan degirmen taplam tonaji 408 ton/saate ulasimistir.
(4000 blaine) . Bu kapasite artisi ile Cimento degirmeni 4
dunyanin en buyuk cimento degirmeni haline gelmistir.

2018 yil yatirimlari - 4 gozIu 28.000 tonluk silo ve Roller

Pres Yatirimi.
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Highest Clinker Production in Turkey

Clinker production was started in 1969 with a capacity of
400,000 tons and today it has a production capacity of
4,500,000 tons of clinker annually in 3 parallel production
lines. Nuh Cement is one of Turkey's highest clinker producing
cement factory in one location .

World's Largest Cement Ball Mill

Nuh Cimento Plant has 5.700.000 tones/year cement
production capacity. The plant has 4 cement mills equipped
with the latest technology.

Of 4 cement mills, mills no 1and 2 each have a production
capacity of 140 ton/hour Portland cement or of 180 ton/
hour enhanced cement (40% tras, 4000 blain) Mill no.3 has a
production capacity of 180 ton/hour enhanced cement (0%
part tras) Cement Mill no4 has a production capacity of 300
ton/hour for enhanced cement [40% tras, 4000 blain) After
adding two roller presses before the mill the capacity of the mill
increased up to 408 tph @ 4.000 Blaine. With this capacity,
Cement Mill No.4 has the "World's Largest Capacity Ball Mill" title.

Investments in 2018 — 4 chambers cement silo ( 28.000
tonnes] and Roller Press.



Uretilen Klinker, 2 adedi 25.000 ton'luk ve 2 adedi 100.000
ton'luk toplam 4 adet siloda, gcimentoise, 2 adedi 5.000 ton'luk,
4 adedi 2.500 ton'luk, Tadedi 10.000 ton'luk ve 2 adedi 28.000
tonluk (4 gozlt) olmak Uzere 9 adet siloda depolanmaktadir,
Sevkiyat ise ambalajl (torba, sling bag, big bag) ve dokme
¢imento dolum tesislerinden gergeklestirimektedir.

Nuh Cimento olarak sirketimizin yarattigi dolayl ekonomik
etkilerin en 6nemlisi vergi 6demeleridir. TUrkiye'de en gok vergi
0deyen kurumlar arasinda ilk 100 ve Kocaeli'nde ise yillardir
en yuksek vergi veren ilk u¢ mukellef arasinda yer aliyoruz.

ihracat ve Liman

Nuh Cimento, 3 metre gapinda ve 300 metre uzunlugundaki
yer alti tineli ve icinde yer alan kanveyor araciligiyla inrag
edilen ¢imento ve Klinkeri fabrika stok sahasindan gemi
ambarina otomatik olarak yuklenmesini saglayan boru bandina
sahiptir. 1996 yilinda kurulan bu tesis Turkiye' de kendi
alaninda bir ilk olma ozelligi tagimaktadir. Toplam 595 m 6n
cephe uzunlugu 57000 m2' lik liman tesisleri ile ithalat ve
ihracat gergeklestirmektedir.

Turkiye cimento sektoru toplam ihracatinin yaklasik %10'unu
Nuh Cimento gerceklestiriyor.

Kuzey Amerika, GUney Amerika, Afrika, Avrupa, Asya, Hint
Okyanusu, Karayipler ve Rusya dahil 50'den fazla Ulkeye
urunlerimizi ihrag ediyoruz. 2018 yilinda ihracatimiz 1,5 kat
artarak toplam 236,3 milyon TL olarak gergeklesti.

Urinlerimiz

Yapi malzemelerinin en 6nemlilerinden biri olan cimentonun
pek cok uygulama alani ve buna bagli olarak da pek gok tipi
bulunmaktadir. Nuh Cimento'da asadida verilen Klinker ve
Cimento gesitleri Uretiimektedir.

Klinker

- Portland Cimentosu Klinkeri

- Portland Cimentosu Klinkeri (Sulfata Dayanikl)
- Portland Cimentosu Klinkeri (Dusuk Alkali)

- Petrol Kuyusu Cimentosu Klinkeri

Gimento

- Portland Cimento CEM 1 42,5R

- Portland Cimento CEM 1 42,5 R (ASTM C150 TYPE I/II)
- Portland Cimento CEM 525N

- Portland Cimento CEM 1 52,5 N (NF-AFNOR)

- Sulfata Dayanikl Cimento CEM 142,5 R - SRS
- Portland Puzolanik Cimento CEM Il /A-P 42,5R
- Portland Curuflu Cimento CEM I/ A-S 42,5R

- Kompoze Cimento CEM V/A (S-P) 325N

- Petrol Kuyusu Cimentosu (API)

- 0gutulmus Yuksek Finn Curufu

All of the clinker produced can be stored in 4 clinker silos
with g total 250.000 tonnes. (2 X 25.000 tonnes, 2X100.000
tonnes) Packaging facilities are composed of 9 silos, 2 of
which are of 5.000 tons, 4 of which are of 2500 tons, 1
of which is 10.000 tons and two of which is 28.000 tons
respectively, and bulk cement packaging plants which have
been placed under those silos.

As Nuh Cimento, the mostimportant of the indirect economic
impacts of our company is tax payments. Turkey is the most
tax-paying institutions and among the top 100 in Kocaeli that
we are among the first three years the highest tax payers.

Nuh Port and Export Operations

Connecting the plant to the port by means of an underground
tunnel, 3 meters in diometer and 300 m in length, housing
a tube conveyor connected to an automatic ship loading
systern at the port that speeds up export of cement, clinker
and similar products. This facility which was installed in
1996, has a unique characteristic of being the firstin its field.
Nuh Cimento operates the port facilities, which has 595 m
frontage length and has 57000 m? open areq, for import
ond export works.

About 10% of Turkey's total cement exports have been
performed by Nuh Cement.

We export our products to more than 50 countries including
North America, South America, Africa, Europe, Asia, Indian
Ocean, Caribbean and Russia. In 2018, our exports increased
by 1.5 times to total TL 236.3 million.

Products

Clinker

- Portland Cement Clinker (Ordinary Clinker)

- Portland Cement Clinker (Sulphate Resistant)
- Portland Cement Clinker (Low Alkali)

- Oil Well Cement Clinker

Cement
- Portland Cement CEM | 425 R

- Portland Cement CEM | 425 R [ASTM C150 TYPE I/Il)
- Portland Cement CEM 1525 N

- Portland Cement CEM 1525 N (NF-AFNOR)

- Sulphate Resisting Cement CEM 1425 R - SR5

- Portland Pozzolona Cement CEM Il /A-P 425 R

- Portland Slag Cement CEM ll/ A-S 425 R

- Compozit Cement CEM V/A [S-P) 325 N

- Oil Well Cement (AP

- Granular Blast Furnace Slag
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Entegre Yonetim Sistemleri ve Urin
Sertifikasyonu

Nuh Cimento Fabrikasinda kurulan “Entegre Yonetim Sistemi”
her kademedeki ¢alisanlarin katiimi ve Ustydnetimin destedi
ile politikalarimiz cergevesinde, surekli gelistirme ve iyilestirme
anlayisi iginde devam ettirilmektedir. Fabrikamizda kurulu
yonetim sistemleri;

- 1SO 9001 Kalite Yonetim Sistemi

- 1SO 14001 Cevre Yonetim Sistemi

- OHSAS 18001 Is Saglgr ve Guvenligi Yonetim Sistemi
ISO 500071 Enerji Yonetim Sistemi

- IS0 27001 Bilgi Guvenligi Yonetim Sistemi

Entegre Yonetim Sistemlerimiz BSI tarafindan her yil ilgili
yonetmeliklere gore tetkik edilmektedir.

Nuh Cimento Fabrikasi TS EN 197-1ve TS EN ISO 10426-1
ile uyumlu degisik tipte gcimentolar Uretmektedir. Fabrikamiz
Urettigi cimentolar icin sahip aldugu Performans Dedismezligi
Belgeleriile CE isareti kullanma hakkina sahiptir. Nuh Cimento
yurtdisi satis hedeflerine uygun olarak Urettigi farkli tip
cimentolaricin Amerika, Franss, Israil, Rusya ve Danimarka'dan
Urun belgelerine sahiptir.

Petrol Kuyusu Cimentosu (OWC) Uront 2009 yiliiginde API
(American Petrolium Institue) tarafindan belge onayi almistir
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Tirkiye'de Onaylanan llk Petrol Kuyusu Cimentosu
1Haziran 2008 tarihinden itibaren API (American Petroleum Institute), Nuh
Cimento'ya G sinifi ve HSR Petral Sondaj Cimentosu igin API SPEC Q1 ve
API SPEC 10A Sartnamesi ve APl Monogram Programi kosullar altinda AP
monogrami kullanma lisansi verdi.

The first approved Petroleum Cement in Turkey

As of 7 June2008, API [(American Petroleum Institute) granted Nuh Cimento
the license to use APl monogram, under the API SPEC Q1 ve APl SPEC 10A
Specs and APl Monogram Progrom conditions, for Class G and Type HSR
Petroleumn Drill Cement.

Integrated Management Systems and
Certification

The “Integrated Management System” established in Nuh
Cimento Plant is sustained within the framework of our
Policies with the participation of employees at every stage
and with the support of senior management, in a continuous
development and improvement understanding. The following
are the certified management systems;

- 1SO 9001 Quality Management System

- 1SO 140017 Environment Management System

- OHSAS 18001 Occupational Health and Safety System
- 1SO 50007 Energy Management System

- IS0 270071 Information Security Management System

Our management systems are regularly inspected by BSIin
accordance with the concerned regulations.

Nuh Cimento Plant produces various types of cements
complies with TS EN 197-1and TS EN ISO 10426-1. Our plant
have CE marking licenses and also Certificate of Constancy
of Performance for Cements produced. In addition Nuh
Cement has product certificates from USA, France, Israel,
Russia and Denmark for different types of cements in
accordance with its export sales targets.

Oil well cement (OWC) product is certified by API [American
Petrolium Institue) in 2009,



Musteri Odaklilik ve inovasyon

TUrkiye ile birlikte dunyanin pek cok Ulkesine satis yapan Nuh
Cimentoigin musteri odaklilik ve inovasyon-yenilikgilik kurum
kulturunun nemlibir parcasidir. Nuh Cimento bircok konuda
oldugu gibi Urunler konusunda da ilklere imza atmistir. MUsteri
memnuniyetinin saglanmasiigin hem mevcut drdnlerin kalite
surekliliginin saglanmasi hem de musterilerimizin intiyaglarina
¢OzUm Ureten yeni Urunler gelistirimesi oncelikli hedeflerdir.

Istikrarh Urin kalitesinin saglanmasi igin en modern teknolajik
sistemler kullaniimaktadir. Bunlardan en dnemlisi hem farin
ve hem de ¢imento Uretim proseslerinde kullanilan on-line
analizorlerdir. On-line analizorler sayesinde kesinitisiz olarak
yapilan farin ve gimento analiz sonuglarn expert sistemler ile
dederlendirimekte ve gerekmesi durumunda Urun Kalitesi
ile ilgili anlik aksiyonlar alinmaktadir. Bu sayede kalitenin en
onemli unsurlarindan alan Urdn stabilitesini saglamak Uzere
en dUsuk standart sapma seviyelerine ulasilabilmektedir.

Ayrica Kalite Kontrol Laboratuvarl’ nda da 7 gun 24 saat
esasina gore gereken tum kimyasal ve fiziksel analizler ile
urun kalitesi yakindan takip ediimekte ve bu sayede Urun
kalitesinin surekliligi saglanmaktadir.

Nuh Cimento’ nun teknalojiye yatinm yaparak surekli gelistirdigi
prosesi, kalite kontrol alt yapisi ve deneyimli kadrosu sayesinde
artan Urun kalitesi ve farkliintiyaclara cozUmler getiren Uron
cesitliligi sonucunda musteri memnuniyetinin surekKlilidi
saglanmaktadir.

Grup Sirketlerimiz

Customer Oriented Approach and Innovation

For Nuh Cement, as a provider for domestic and international
customers, customer oriented approach and innovation
are the most important parts of the corporate culture. As a
pioneer in Turkish Cement Industry, Nuh Cement has been
the first in providing innovative products. In order to provide
customer satisfaction, both sustainability in the product
quality and developing innovative products according to
customer needs are the priorities for Nuh Cement.

The most Advanced Systems in the cementindustry are being
used in Nuh Cement in order to provide the sustainability of
the product quality. Online Analyzers, those are being usedin
production process of raw meal and cement, are one of those
advanced systems in Nuh Cement. Continous non-stop
results coming from Online Analyzers are being evaluated
by Expert Systemn simultaneously and instant actions are
token about product quality when there is a need. With
this opportunity, lowest level of standard deviations can be
reached for product stability.

Also, all the required chemical and physical analysis are made
and the product quality is being followed closely 24 hours a
day, 7 days a week for the continuity of the product quality.

With the continous investments in technology in order
to improve process capability, the strong quality control
background and the experienced personnel; Nuh Cement can
increase product quality constantly and provide a product
diversity which brings solutions for different needs. All the
opportunities and capabilities that Nuh Cement have, provide
the continous Customer Satisfaction for Nuh Cement.

Grup Sirketlerimiz Faaliyet Alani Hisse (%) | Ortaklik Tiri

Nuh Beton AS.

Nuh Yapi Urinleri AS.

Nuh Gayrimenkul insaat A S.

Navig Holding Trade BV.

Cim-Nak Tasimacilik Ltd. Sti.
Torgoviy Port Ltd.

Unye Cimento Sanayi ve Ticaret A'S.

Cimpas Cimento ve Ingaat Malzemeleri Paz. AS.  Cimento Pazarlama

Cementos Esfera SA.

Hazir Beton Uretimi ve Pazarlama 100,00  Bagl Ortaklik
Kirec, Gazbeton Uretimi ve Pazarlama 100,00  Bagh Ortaklik
Insaat Yapim ve Taahhit Isleri 100,00  Bagh Ortaklik
[thalat ve Ihracat 10000  Bagl Ortakliik
Istihrag, Yukleme, Nakliye, Gemi Acenteligi 9800  Bagh Ortakiik
Liman Isletmeciligi (Rusya) 50,00 Istirak
Cimento Uretimi 40,03 Istirak
12,07 Istirak
Cimento Uretimi (Ispanya) 10,00 Istirak
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Group Companies
Nuh Cimento has subsidiaries and affiliates which have operations in ready-mix concrete, lime, AAC, machine and service parts, power
generation, logistics, real estate and commerce.

Nuh Beton

Nuh Cimento istiraki olan ve Turkiye Hazir Beton Birligi'nin
kurucu Uyelerinden olan Nuh Beton, 1997'den beri Turkiyenin
en biyuk 500 kurulugu arasinda yer aliyor. Istanbul, Kocaeli,
Yalova, Bursa ve Sakarya'da 198 Mikser, 57 Maobil Pompa, 19
Sabit Pompa ile birbirlerine On-line Veri Hatlariyla Bagl 13
Tam Donanimli tesise sahip olup, Bilgisayar Kontrollu ve Tam
Otamasyonlu 17 Beton Santrali ile faaliyet gostermektedir.

Nuh Yapi

Nuh Gimento grubuna bagli olarak 1998 yilinda faaliyete gegen
sirketin bunyesinde Turkiye'nin en buyuk Kireg ve Gazbeton
fabrikalartile Aluminyum Pasta Fabrikas bulunmaktadir.

Cevreye Katki

Surmekte olan buyume surecinin her agsamasinda cevreye
ve topluma saygil olmaya 6zen gosteren Nuh Cimento,
cevre yatinmlarini faaliyetlerin ayriimaz bir pargasi olarak
gormus; ayrica yesili koruma ve gelistirme programlari ve diger
kurumlarla isbirligiicinde cevreye katkilarini surdurmektedir.
Cevresel surdurulebilirligi saglamak Nuh Cimento'da gunlik
fasliyetlerimizin ve kararlanimizin temel unsurudur. Onceligimiz
cevre mevzuatina uyum olmakla beraber enerji verimliligi ve
geri kazanimi, alternatif hammadde ve yakit kullanimina ek
olarak su, atik ve biyolojik gesitlilik yonetimi sirketimiz icin
stratejik oneme sahip konulardrr.

2018 yilinda aldigimiz Dusuk Karbon Kahramani Oduli ile
iklim Degisikligii ile MUcadele kapsamindaki galismalarimizi
bu yil da taglandirdik.
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Nuh Beton A.S.

Nuh Beton is Nuh Cement’'s subsidiary and one of the
founding members of Turkey Concrete Ready Mixed
Concrete Association since 1997 is among Turkey's largest
500 companies. It has 13 fully equipped plants connected to
each other via On-line Data Lines with 198 Mixers, 57 Mobile
Pumps and 19 Stationary Pumps in Istanbul, Kocaeli, Yalova,
Bursa and Sakaryo.

Nuh Yapi Uriinleri ve Makine Sanayi A.S.

Nuh Yapris an operation since 1998 with the largest lime and
aerated concrete factory Aluminum Pie Factory convenience
in Turkey.

Investing for a Sustainable Environment

Nuh Cement, who has taken care to be respectful to the
environment and the society at every stage of the ongoing
growth process, saw environmental investments as an
integral part of its activities; In addition, it continues to
contribute to the environment in cooperation with green
protection and development programs and other institutions.
Ensuring environmental sustainability is a key element of our
daily activities and decisions in Nuh Cement. Although our
priority is to be in compliance with environmental legislation,
energy efficiency and recovery, as well as alternative
row material and fuel use, water, waste and biodiversity
management are strategic issues for our company.

With the Low Carbon Hero Award we received in 2018, we
have crowned our efforts to combat climate change this
year.



Arntma Camuru Kurutma Tesisi

250 ton/gun kapasiteli olan tesiste, evsel ve endustriyel atik
su aritma tesislerinden ¢ikan aritma gamuru kurutularak,
alternatif yakit olarak kullanilabilir hale getirimektedir. Boylelikle
depo alanlarinda sera gazi ¢ikisina sebep olan gamurlar,
tesiste gimento fabrikasinin baca gazlarinin geri donusumuyle
ekstra kaynak kullanmadan kurutulmakta ve 2.500-3.500
kcal/kg degerinde alternatif yakit elde edilmektedir. Klinker
Prosesinde kullanilan taplam yakitin % 30 bu tesisten elde
edilen alternatif yakit ile karsilanmaktadir.

Hem ana yakit tuketiminin azaltiimasl, hem atik 1sinin geri
donusumunun yapllmasi, hem de depolamadan kaynaklanan
metan gazi gikisinin engellenmesi saglanarak, CO2 salinimi
azaltimakta, boylelikle sera gazlarinin kontrolu konusunda
6nemli bir adim atilmaktadir.

Alternatif Yakit Kullanimi

Atiktan Turetilmig Yakitlarin (RDF) doner fininlara atomatik
besleme sistemi (5 ton/saat) Eylul 2012 itibari lle devreye
alinmistir. Alternatif yakitlarin kullanimiyla, piyasada bulunan
tehlikeli atiklarin bertaraf ediimesi saglanarak, depolanmalarini
veya uygunsuz atilmalari onlerken bir yandan da atiklarin
kalorifik degerlerinden faydalanarak ana yakit olan komuar
kullamimi azaltimaktadir. Boylelikle gaz emisyon degerleri
dusurulmektedir.

Atik Isidan Enerji Uretimi

2012 yilinda 18 MW gucunde “Atik Isidan Elektrik Enerjisi
Uretim Santrali” yatinmina igletmeye alinmistir. Baylelikle
gimento Uretim tesisinin prosesinden kaynaklanan atik isi
enerjisinden, elektrik Uretilerek yaklasik %25 enerjitasarrufu
saglanmaktadrr.

Is Saghgi ve Givenligi

Nuh Cimento olarak, is kazalari risklerinin yuksek oldugu bir
sektorde faaliyet gosteriyoruz. Tum gimento ve klinker dretim
faaliyetlerimizde en 6nemli sorumlulugumuz ve onceligimiz
calisanlarimizin saghgini karumak ve onlarin gdvenligini
sadlamaktrr. Zira tesislerimizdeki 400 civarindaki mavi yakali
saha ekibinin yaklasik %60 kapali alanlarda, atesli islerde,
yUksekte ve kaziislerinde gorev yapiyor.

WY

A First Application in Turkish Cement Industry:
Treatment Sludge Drying Plant

The investment of the Treatment Sludge Drying Plant with
capacity of 250 tons/day enabled the use of sludge coming
out of domestic and industrial waste water fragment plants
as an alternative fuel after it is dried, instead of forwarding
it to the storage areas.

In this way, the treatment plant sludge which causes the
discharge of greenhouse gas in the storage area is received
by our plant and is dried using the recycled chimney gases
of our cement factory, without using any extra sources of
energy, to obtain on alternative fuel of 2500-3.500 kcal/
kg energy for use in our kilns. Almost 3 % of our calorific
consumption is substituted by this alternative fuel.

CO,emissions are reduced drastically, by not only reducing
fuel consumption, but also by recovery of waste heat and
preventing methane gas release of stored sludge, as well. Thus,
an important step is taken for control of greenhouse gases.

Refuse Derived Fuel

By using refused derived fuel hazardous wastes in the market
are disposed safely. By this way, storage of hazardous
material or inappropriate disposals are prevented. On the
other hand, by taking the advantage of calorific value of the
wastes, coal consumption is reduced and gas emissions are
reduced. The automatic feeding system (5 tons / hour] of the
waste-derived fuels (RDF) to rotary kilns was commissioned
as of September 20712

Waste Heat Recovery System

Investment of 18 MW "Waste Heat Recovery Power Plant”
commenced in 20T1. Thus, the waste heat energy released
from cement process will produce  approximately 25%
electrical energy requirement of cement plant. Facility is
planned to be in operation in 20712.

Occupational Health and Safety (OHS]
management

As Nuh Cimento, we operate in a sector where occupational
accidents are high. Our most important responsibility and
priority in all cement and clinker production activities is to
protect the health of our employees and to ensure their
safety. Because approximately 400 persons of our blue-
collar field team in our facilities, approximately 60% are
working in closed areas, hot work, high and excavation works.
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Is Saggi ve Guvenligi ISG) yonetiminde sirketimize rehberlik
eden politikamiz entegre yonetim sistemleri kapsaminda
hazirladigimiz ve Genel Mudurumuz tarafindan onaylanmig
olan ISG Palitikamizdir. OHSAS 180011 Sagligi ve Guvenligi
Yonetim Sistemiile amacimiz, dunyada kabul gormus alt yap,
belgelendirme ve uygulamalara yonelik galismalari yaparak
calisanlarimizin “isimin Guvenligi Benimle Baglar!” ilkesini
icsellestirmelerini saglamak ve ig ortamindaki emniyetsiz
durumlari ortadan kaldirarak sifir kaza hedefimize ulagmaktir.

Sendikalarla yaptigimiz anlagmalar kisisel koruyucu donanim
kullanimi ve risk durumunda galigmama gibi ISG konularini
dakapsiyor. Performansa yonelik degerlendirmelerimizi dig
denetimlerle ve CEIS ile yaptigimiz kiyaslama galigmalariyla
gerceklestiriyoruz.

Raporlama doneminde tesislerimizde olumle sonuclanan
herhangi bir kaza yasanmadi ve mesleki hastalik tespit
edilmedi. 2018 yilinda ¢alisanlarimiza sagladigimiz egitimler
%18 araninda artti ve 14.949 saat olarak gerceklesti. Temel
is saghgr guvenligi isbasi egitimi, acil durum planlari ve kigisel
koruyucu donanim kullanimi hakkinda bilgilendirme gibi SO
farkl bagliktaki egitimler ve CEIS'in katkilaryla hazirlanan
ISG tiyatro oyunu gibi diger farkindalik arttrici faaliyetler
sonucunda kaza siklik oranimiz da %18 azald.

Deniz suyu aritma tesisi

Tesisin proses suyu  ihtiyaci 600 m® / saatlik deniz suyu
tuzdan arindirma sisteminden karsilanmaktadir.

Calisan Gelisimi Yatinnmlarimiz

Nuh Cimenta'da ¢aliganlarimizin mesleki ve kisisel gelisimine,
islerini daha verimli yapmalarina destek olmak ve sirkete olan
badliliklarini artirmak amaciyla farkl egitimler duzenliyoruz.
2018 yilinda ¢alisanlarimiza sundugumuz toplam 22.5971
saat egitim kapsaminda mavi yaka personelimizin yaklagik
%45'i mesleki gelisim egitimlerinden faydalandilar. Egitim
suremiz %17 oraninda artarken, en buyuk artis 2,5 kat ile
kisisel gelisim editimlerinde gergeklesti.

CEIS Liderlik Geligim Pragramiile sahada gorev yapan mihendis
calisanimizi programlara dahil etmekteyiz.

Yiksek Lisans Destek Programi

Maltepe Universitesi ile yaptigimiz is birligi ile mesleki ve
calisanlanmizin gelisimi kapsaminda yuksek lisans yapmak
isteyen personelimize destek vermeye devam ediyoruz.
Nuh Cimento ¢alisanlart igin program bedeli yuksek oranda
sirket tarafindan karsilanmaktadir.

Amacimiz yetkin ve nitelikli personelin potansiyelini maksimize
etmek, calisan baglligini artirmak, analiz yetenedi yuksek,
pozitif ve yapici cozumler gelistiren, pro-aktif calisanlarimizin
sayisiniartirmaktir. Daha kuresel ve uzun vadeli bakis acistile
hedefimiz, sirket, sektor ve Ulkemize katma deger saglayacak
liderlik ve yoneticilik yetkinlikleri guglu, potansiyelleri ve
farkindaligr gelismis calisanlari gelecege hazirlamakir.
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Our policy guiding our company in Occupational Health
and Safety (OHS) management is our OHS Policy, which we
have prepared within the scope of integrated management
systems and approved by our General Manager. With our
OHSAS 18001 Occupational Health and Safety Management
System, our aimis to enable our employees to internalize the
principle of "My Safety Starts With Mel” and to reach our
zero accident target by eliminating unsafe situations in the
business environment.

Our agreements with trade unions include OSH issues
such as the use of personal protective equipment and not
working in risk situations. We conduct our evaluations for
performance through external audits and benchmarking
studies conducted with CEIS.

During the reporting period, no accident occurred and no
occupational disease was detected in our facilities. In 2018,
the trainings we provided to our employees increased by
18% and amounted to 14,949 hours. As a result of other
awareness-raising activities, such as the OHS theater game,
which was prepared with the contributions of 90 different
topics such as basic occupational health safety on-the-job
training, emergency plans and information on the use of
personal protective equipment and the contributions of CEIS,
our accident frequency rate decreased by 18%.

Sea water treatment plant

The process water requirement of the plant is met by the
600 m®/ h seawater desalination system.

Employee Development Investments

In Nuh Cement, we organize different trainings in order to
support the professional and personal development of our
employees, to help them to make their jobs more efficient
and to increase their loyalty to the company. In 2018,
approximately 45% of our blue-collar personnel benefited
from professional development trainings within the scope of
22,591 hours of training we provided to our employees. While
our training period increased by 17%, the biggest increase
was 2.5 times in personal development trainings.

With the CEIS Leadership Development Progrom, we include
engineers working in the field in these programs.

MSc Support Program

In cooperation with Maltepe University, we continue to
provide support to our staff who want to graduate in the
scope of professional and employee development. For Nuh
Cimento employees, the cost of the progrom is covered by
the company. Our aim is to maximize the potential of qualified
and qualified personnel, increase employee loyalty, increase
the number of pro-active employees who have high ability
to analyze, develop positive and constructive solutions. Our
goal with a more global and long-term perspective is to
prepare employees who are strong in their leadership and
managerial competencies, which will provide added value to
our company, sector and country, and who have advanced
potential and awareness.



Geng¢ Muhendis Yetistirme Programi

2017 yllinda Insan Kaynaklar Bolumu liderliginde, sirketimizdeki
kalifiye personel intiyacini karsilamak ve kurum ici liderler
yetistirmek amaciyla Geng MUhendis Yetistirme Programin
baslattik. Sektor dinamiklerine hakim, potansiyeli yuksek,
nitelikli ve yetkin genc yonetici adaylarini sirket icinde tum
birimlerin dahil oldugu oryantasyon surecine ve sirket disinda
sektdrel egitim programlarina dahil ederek yetistirmeuyi
planladik.

Bu program kapsaminda Universitelerinin Kimya ve Ingaat
Muhendisligi bolumlerinden yeni mezun olan bir erkek bir
de kadin mUhendisi sirketimizde istihndam ettik. Sekiz aylik
oryantasyon doneminin tamami is Uzerinde program koglar
liderliginde egitim niteliginde gecti. 2018 ylinda bu Kigiler, iretim
ve Kalite yonetici adayr muhendis olarak daimi kadrolarda
yerlerini aldilar.

Sosyal Sorumluluk

izmit Korfezi Baliklandirma Projesi

Faaliyet gasterdigimiz Hereke'de yasayan halk igin izmit
Korfezindekibalikelilik faaliyetleri ekonomik ve sosyal agilardan
onem arz ediyor. Bu kapsamda Nuh Cimento olarak, Kacaeli
Buyuksehir Belediyesive Gids, Tarim ve Hayvancilik Bakanligi
Trabzon Su Urtnleri Arastirma Enstitisy ortakliginda baglatilan
baliklandirma projesine destek veriyoruz. Arag, organizasyon
ve toren sponsorlugunun yani sira toplanti ve dederlendirme
calismalarina da destek veriyoruz. Bu proje ile izmit Kérfezindeki
biyolojik cesitliligin korunarak surdurulebilir kiinmasini ve yerli
balik tur ve sayisinin arttirimasini hedefliyoruz. Bu sayede
de bolgenin ekonomik gelismisligine ve halkin denizden daha
fazla faydalanmasina da katki saglamayi amagliyoruz.

Young Engineer Training Program

In 2017 under the leadership of the Human Resources
Department, we started the Young Engineer Training Program
to meet the need for qualified personnel in our company
and to train internal leaders. We planned to train the young
executive candidates, who have high potential, qualified and
competent in the sector dynamics, by including all units
within the company in the orientation process and in the
sectoral training programs outside the company.

Within the scope of this program, we have employed a male
and a female engineer in our company, who has recently
graduated from Chemical and Civil Engineering departments
of universities. The whole eight-month orientation period was
a training course under the leadership of progrom coaches.
In 2018, they took their place in permanent positions as
engineer for production and quality management

Social Responsibility

Izmit Bay Fisheries Project

The fishing activities in the Gulf of Izmit for the people living in
Hereke, where we operate, are important both economically
and socially. As Nuh Cimento, we support the fisheries
project initiated by Kocaeli Metropolitan Municipality and the
Ministry of Food, Agriculture and Livestock Trabzon Fisheries
Research Institute. In addition to vehicle, organization and
ceremonial sponsorship, we also support meeting and
evaluation activities. With this project, we aim to protect the
biological diversity in lzmit Gulf by making them sustainable
and to increase the number of domestic fish species. In this
way, we aim to contribute to the economic development of
the region and to make the public more benefit from the sea.

Cimento ve Beton Diinyas: / Sayr: 137 / Ocak-Subat 2019
Cement and Concrete World / No: 137 / January-February 2019

0
5
=
O
=
=
.
S

59



z
5
~
=
O
-
&
2
U.

60

Nuh Cimento Egitim ve Saghk Vakfi

Nuh Cimento, sosyal sorumluluk bilinciyle kurmus oldugu
Nuh Cimento Egitim ve Saglik Vakfi ile faaliyet gosterdigi
bolgenin gelisimine destek olacak, toplumun yasam Kalitesini
arttiracak ve Milli Egitim Bakanligi'na bagislanacak kalici
eserlere ve egitim kurumlarina imza atmaya devam ediyor.

Saglik alaninda ise buyuk kamu kuruluglarinin Agiz ve Dig
Saghgi Merkezi, Yanik Unitesi ve Hemodiyaliz Merkezi gibi
ihtiyaglart mumkun oldugunca vakfimiz tarafindan karsilaniyor

Nuh Cimento Egitim Kampisi

Nuh Cimento Egitim ve Saglik Vakfinin 2016 yilinda baslattgi
Izmit Nuh Cimento Editim Kampusu yatinmi 2018 yili aralik
ayinda yuzde yuz tamamland! ve 2019 yilinda faaliyete
gecti. Gelecek nesillere olan sorumlulugumuzun bilinciyle
ciktigimiz bu yolds, 24 derslikli kiz meslek lisesi, 40 derslikli
lise, uygulama anaokulu, kapali spor salonu ve atolyeden
olusan Izmit Nuh Cimento Egitim KampUsu ile girketimizin
egitime kazandirdigi okul sayisi 9'dan 12'ye ¢iktl.

2078 doneminde 10 milyon TL harcanan ve toplam yatinm
tutar 20 milyon TL'ye ulasan projenin yani sira vakfimiz,
bolgedeki dider okullarin ihtiyaglarinin karsilanmasina yonelik

Trabzon Fisheries Center Research Institute and Mediterranean Fisheries Research
Center produced three thousand perch and three thousand shields, including o total
of six thousand fish cubs, in Novermber 2017 was left in the bay of Degirmendere bay.
In the second stage of the ongoing project, six thousand cups, sea bass and turbot
cubs produced in the aquariums of Trabzon Fisheries Center were left to lzmit Bay at a
ceremony on the coast of Karamursel

Trabzon Su Urnleri Merkezi Arastirma Enstitisu
ve Akdeniz Su UrUnleri Arastirma Merkezinde
uretilen Ug bin levrek ve Ug bin kalkan olmak
Uzere toplam altr bin balik yavrusu, 2017 yilinin
kasim ayinda Degirmendere sahilinden karfeze
birakiimisti. Devam eden projenin ikinci etabinda
Trabzon Su Urnleri Merkezi Arastirma Enstitisu
akvaryumlarinda Uretilen alti bin cupra, levrek
ve kalkan baligi yavrusu Karamursel sahilinde
gerceklestirilen torenle izmit Korfezine birakild.

_______________________________________

Nuh Cement Education and Health Foundation

Nuh Cement, with its Nuh Cimento Education and Health
Foundation, established with its social responsibility
consciousness, continues to support the development of
the region in which it operates, increase the quality of life of
the society and to sign permanent works and educational
institutions to be donated to the Ministry of National Education.
In the field of health, the needs of lorge public institutions such
os Oral and Dental Health Center, Burn Unit and Hemodialysis
Center are met by our foundation as much as possible.

Nuh Cement Educational Campus

The Nuh Cement Education and Health Foundation's lzmit
Nuh Cement Training Campus, which was launched in 2076,
was completed in December 2018 and education started in
this in 2013. With the awareness of our responsibility for the
next generations, the number of schools that our company
provided to education increased from 9 to 12 schools with
the lzmit Nuh Cement Training Campus consisting of 24
classrooms, vocational high school for girls, high school
with 40 classrooms, practice kindergarten, indoor sports
hall and workshop. In addition to the project, which has a
total investment amount of TL 20 million in 2018 period,
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galismalar da yurdtuyor. Bu yatinmin toplumsal cinsiyet
esitligini guglendirme ve de sosyoekonamik gelisim Uzerinde
olumlu etkiler yaratacagina inaniyoruz.

Egitim Bursu

Nuh Cimento'da egitime verdidimiz dnemi, yilik karin belirli
bir miktarini vakfimiz Uzerinden egitime destek kapsaminda
dagitarak gosteriyoruz. Sirketimiz, Nuh Cimento Egitim ve
Saglik Vakfikuruldugu 1994 yiindan bu yana yuksekogrenim
garen ve oncelikle Nuh Grubu calisanlarinin gocuklari olmak
Uzere ihtiyag sahibi agrencilere karsiliksiz egitim bursu saghyor.
2010 yiindan bu yana 8 milyon TLnin Uzerinde burs veren
sirketimiz her yil 750'nin Uzerinde 6grencinin egitim almasin
kolaylastiriyor.

Spora ve Sporcuya Destegimiz 2018 Yilinda
da Devam Etti!

Saglikli gelecek nesillerin yetismesi ve toplumsal birlik ve
onem kapsaminda, Hereke Kurek Kulubu ve Kocaelispor
Futbol Kulibune 20718'de de destek vermeye devam ettik.
Bolgenin iki snemli kurumu olan ve temelleri 1966'da atilan
Nuh Gimento ve Kocaelispor Kulubu birlikteligi 2017-2018
sezonu ilk yarisi sonuna dek forma gogus sponsorlugu ile
de devam ettil Hereke Nuh Cimento Kurek Kulubl 2018
yil Gencler Turkiye Kupas! Yarislarinda birincilik kupasinin
sahibioldu. Ulusal ve uluslararasi alanda basari saglayan milli
sporcularimizi desteklemekten gurur duyuyoruz.

5 Haziran Dunya Cevre Gund Bisiklet Dagitim
Kampanyasi

Nuh Cimento olarak yeni nesillerimizi saglikl ve cevreci bir
yasama tzendirmek amaciyla S Haziran Dunya Cevre Gununde
bir organizasyon gerceklestirdik ve fabrikamizin bulundugu
Korfez ilgesindeki durumu iyi olmayan 6grencilerimiz arasinda
en basaril SO 6grenciye karne hediyesi olarak bisiklet verdik.
llce Kaumakami ve Belediye Bagkaninin ev sahipliginde yapilan
Dunya Cevre Gunu etkinliklerinde ayrica gevre bilincinin
vurgulandigi seminer ve tiyatro organizasyonunda da sponsor
olarak daha temiz bir gevre igin genglerimizde farkindaligin
olusturuldugu bu etkinlikle bulundugumuz bolgede sosyal
agidan katkilarimizi surdirmeye devam ettik.

our foundation has been carrying out activities to meet the
needs of other schools in the region. We believe that this
investment will have positive effects on gender equality and
socioeconomic development.

Education Scholarship

In Nuh Cement, we show the importance we attach to
education and distribute a certain amount of annual
profit through our foundation in support of education. Our
company, Nuh Cement Education and Health Foundation
since its establishment in 1994 and the first of the Nuh
Group employees who are children, including the need for
free education scholarships provide students. Our company,
which has been granting more than 8 million TL scholarships
since 2010, facilitates the training of more than 750 students
each year.

SPORTOTD 3

=

Our Support to Sports and Sports continued
in 2018!

We continued to support the Hereke Rowing Club and
Kocaelispor Football Club in 2018 as part of the importance
we attach to sports and sportsmen in order to raise healthy
future generations and strengthen social unity and solidarity.
The association of Nuh Cement and Kocaelispor Club, which
was founded in 1966 by two important institutions of the
region, continued with the sponsorship of the form until the
end of the first half of the 2017-2018 season! Hereke Nuh
Cement Rowing Club 2018 Young was the owner of the
first Cup race in Turkey Cup. We are proud to support our
national athletes who have achieved success in national and
international arena.

5t of June World Environment Day Bike
Distribution Campaign

As Nuh Cement, we organized an event on June 5, World
Environment Day to encourage our new generations to
live a healthy and green life. In the World Environment Day
events hosted by the District Governor and Mayor, we also
continued to contribute to the social and environmental
activities of the region where we are also aware of the
environmental consciousness and sponsored by our youth
for a cleaner environment.
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Arab Union for Cement & Building Materials
(AUCBM)

The Event Secretariat

www.aucbm.net
aucbm@scs-net.org




Akgansadan Canakkale'ye Giizel Sanatlar Lisesi

Akcansa'nin Canakkaleli genclere armagan ettigi Guzel
Sanatlar Lisesi'nin agiligl Vali Orhan Tavli, Sabanci Holding
CEO'su Mehmet Gogmen, HeidelbergCement CEQ'su Dr.
Bernd Scheifele, SabanciHolding Cimento Grubu ve Akgansa
Yanetim Kurulu Bagkani Dr. Tamer Saka, Akcansa Genel
MUdurd Umut Zenar'in katildigi térenle gergeklesti. Sabanci
Holding Cimento Grup Baskani ve Akgansa Yonetim Kurulu
Baskani Dr. Tamer Saka, Akgansa olarak, 1974 yilindan bu yana
Canakkale'nin sosyal ve ekonomik kalkinmasing, yasantisina
katki saglamaya devam ettiklerini ifade ederek, “Ulkemizin
aydinlik gelecediicin, genclerimize destek olmay), kararlilikla
¢alismayl son derece 6nemsiyoruz. Bu anlayisinin somut
ornedi olan Akgansa Guzel Sanatlar Lisemizi Canakkale'ye

kazandirmaktan buyuk bir gurur duyuyoruz” dedi.

Akgansa Guzel Sanatlar Lisesi'nin bahgesine kurulan etkinlik
alaninda duzenlenen programa ayrica, Belediye Bagkani
Ulgur Gokhan, Il Milli Egitim MUdurs Ferhat Yilmaz, Canakkale
Savaglari ve Gelibolu Tarihi Alan Baskani ismail Kagdemir,
Canakkale Onsekiz Mart Universitesi Rektaru Yucel Acer,
Vali Yardimcisi Tahir Sahin, AK Parti Belediye Baskan Adayl
Ayhan Gider, MHP Belediye Baskan Adayi Hakan Pinar, AK
Partill Bagkani Gultekin Yildiz, CHP Il Bagkani ismet Gineghan
ve kentin dnemli isimleri katildi. Saygl durusunun ardindan
Istiklal Marsi'min okunmast ile baslayan agilis téreni, lise
ogrencilerinin koro dinletisi ile devam etti. Programin agilis
konusmasini Akgansa Guzel Sanatlar Lisesi Ogrencisi Ida
Demir yapti. Demir konusmasinda Akgansa ailesine ve okul

binasinin arsasini veren Akif Terzioglu Vakfi'na tesekkur etti.

The inauguration of the Fine Arts High School gifted by
Akcansa to the youth of Canakkaleli took place in a ceremony
attended by Governor Orhan Tavi; Mehmet Gogmen, Sabanci
Holding CEO; Dr. Bernd Scheifele, HeidelbergCement CEO; Dr.
Tamer Saka, President of the Sabanci Holding Cement Group
and Chair of the Board of Directors of Akgansa; and Umut
Zenar, Akgansa General Manager. Dr. Tamer Saka, President
of the Sabanci Holding Cement Group and Chair of the Board
of Directors of Akgansa expressed that as Akcansa, they
have been contributing to Canakkale's social and economic
development and lifestyle since 1974 and said, ‘It is extremnely
important for us to support the youth and work determinedly
for the bright future of our country. We are proud greatly of
having provided our Akgansa Fine Arts High School, which
is a concrete example of that understanding, to Canakkale.”

In the program held in the organization area set up in the
garden of Akgansa Fine Arts High School, Mayor Ulgir
Gokhan; Ferhat Yilmaz, Provincial National Education Director;
Ismail Kagdemir, President of the Gallipoli Historical Area and
Canakkale Wars; Yucel Acer, Rector of Canakkale Onsekiz
Mart University; Vice Governor Tahir Sahin; Ayhan Gider, AK
Party Mayor Candidate; Hakan Pinar, MHP Mayor Candidate;
Gultekin Yildiz, AK Party City President; Ismet Guneshan,
CHP City President, as well as the notable figures of the
province also participated. The inauguration ceremony that
started with the Turkish National Anthemn following a minute
of silence continued with the chorus performance of the high
school students. The inauguration speech of the program
was given by lda Demir, a student of Akgansa Fine Arts High
School. Demir thanked in the speech to the Akgansa family
and the Akif Terzioglu Foundation that granted the land plot
of the school building.
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Programda konusan Il Milli Egitim MUdurd Ferhat Yilmaz, 6
bin metrekareye insa edilen akuligin Yonetim Kurulu Bagkani
Tamer Saka'ys, Bagkan Yardimcisi Hakan Gurdal'a ve diger
yonetim kurulu Uyelerine, Sabanci Holding Yonetim Kurulu

Bagkani Mehmet Gogmen'e tesekkurlerini sundu.

10. Betonik Fikirler Proje Yarigmasi

Akcansanin, genc fikirleri desteklemek amaciyla duzenledigi
“‘Betonik Fikirler Proje Yarismasi” bu yil “Yapida Dijital Dondsum”
temasiyla onuncu kez gerceklesiyor. Turkiye'deki Universitelerin
tum fakultelerinden lisans, yuksek lisans ogrencilerine ve
akademisyenlerin, "Yapida Dijital Donusum” temasi altinds,
mevcut bir deger zincirinin dijital teknolgjilerle yenilenmesi, Uran
gelistirme, basaril biris madelinin uygulanmasi, musteri beklenti
ve isteklerinininsan, is modeli ve nesneler arasi duzenleme ile

cozUlmesi gibi konularda inovatif fikirleri yangacak. Yarigmanin

0dul toreni Mayis ayinda gerceklestirilecek.

Limak Cimento Fabrikasi'nin Uretimi 2 Katma Cikacak

@ Limak

Limak Cimento Yonetim Kurulu Bagkani Ninat Ozdemir, Kirklareli
Valisi Osman Bilgin'i makaminda ziyaret etti. Gergeklesen
ziyaretten dolayl duydugu memnuniyeti dile getiren Vali
Bilgin, Ulkemiz ve Kirklareli ekonomisine buyik katki saglayan
Limak Cimento Yanetim Kurulu Bagkani Nihat Ozdemir'e
tesekkur etti. Limak Cimento Yonetim Kurulu Bagkani Nihat
Ozdemir de Cimento fabrikasinin Uretim kapasitesinin meveut
kapasitesinin 2 katina cikarilacagini ifade ederek, Kirklareli
Valisi Osman Bilgin'e ziyaretten duydugu memnuniyeti dile
getirdi.
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Giving a speech in the ceremony, Ferhat Yilmaz, Provincial
National Education Director, extended his thanks to Tamer
Saka, Chair of the Board of Directors; Hakan Gurdal, Vice
Chair; other Member of the Board of Directors; as well as
Mehmet Gégmen, Chair of the Board of Directors of the
Sabanci Holding, for the school established on six-thousand
square-meter area.

10t Concrete Ideas Contest

Orgonized by Akgansa to support the ideas of the youth,
the "10th Concrete Ideas Contest” is being held for the tenth
time this year under the theme of "Digital Transformation in
Buildings.” The innovative ideas of the students of graduate
and postgraduate degrees as well as the academics in the
universities in Turkey in terms of the topics like renovation
of a current value chain through digital technologies, product
development, implementation of a successful business
model, and solutions of the customer expectations and
demands through the arrangements among humans,
business models, and objects will be competing under the
theme of “Digital Transformation in Buildings.” The award
ceremony of the contest will toke place in May.

Nihat Ozdemir, Chair of the Board of Directors of Limak
Cement, has visited Kirklareli Governor Osman Bilgin in his
office. Expressing the contentedness for the visit, Governor
Bilgin thanked Nihat Ozdemir, Chair of the Board of Directors
of Limak Cement that provides substantial contributions to
the economy of our country and the province. Nihat Ozdemir,
Chair of the Board of Directors of Limaok Cement, stated
that the production capacity of the cement plant would be
doubled and that he was content with having visited Kirklareli
Governor Osman Bilgin.



Oyak Cimento'dan Sektore Ozel Yarigma

Sector-Specific Contest from Oyak Cement

OYAK ) CIMENTO

CIMENTO
TASARIM

YARISMASI
2019

“Beklenmedik
Donusumler*

OVAK

OYAK bunyesindeki gruplardan OYAK Cimento Beton Kagit
Grubu, profesyonel tasarimeilar ve 6grencilerin yeteneklerini
sergileyecekleri yeni bir yarigma duzenliyor. Cimento ve
betonun dogru kullanimini artirmak ve yayginlastirmak
amaciyla hayata gecirilen ve bu yil ilki duzenlenen Cimento
Tasarim Yarismasi ile katiimcilar, yaraticiliklarini, ana malzemesi
gimento olan eserleriyle sergileyecekler. Bu yilki temasi
‘Beklenmedik Donusumler’ olarak belirlenen yarismaya
bireysel ya da ekip halinde basvuru yapilabilecek. 15 Subat'tan
itibaren kayit alinan yarismanin ilk agamasi igin projeler 15
-Mart-5 Mayis arasinda kabul edilecek. Yarigmanin birinci
asamasinda katiimcilardan, gundelik hayatta kullanilacak bir
objeyi 'kendin yap' mantigiyla Uretmeleri ve Uretim sirasinda
intiyac duyulan malzeme ve yontemleri kullaniciya tarif eden
bir 'kendin yap seti’ tasarla-malan bekleniyor. Yarigmanin
ikinciasamasina katiimaya hak kazananlar, tasarladiklari obje
ve kendin yap setini OYAK Cimento Beton Kagit Grubuna
ait bir uretim merkezinde, donanimli bir atdlye ortaminin
imkanlarindan yararlanarak uygulama sansi bulacaklar.
Yarismada, prafesyonel kategorisinde birinciye 15.000
TL, ikinciye 12.000 TL, tguncuye de S.000 TL para 6dulu
verilecek. Ogrenci kategorisinde ise birincilik 6duli 12.000
TL, ikincilik 6dulu 9.000 TL, Ggunculuk 6dult 6.000 TL olarak
takdim edilecek.

| ciMENTO BETON
| KAGIT GRLEL

The OYAK Cement Concrete Paper Group, one of the group
companies of OYAK, is organizing a new contest where the
professional designers and students will exhibit their talents.
With the Cement Design Contests that was put into practice
for the first time this year in order to increase and promote
the accurace use of cement and concrete, the participants will
showcase their creativity with their works whose main material
is cement. It will be possible to submit applications in teams
or individually to the contest whose theme was determined
as 'Unexpected Transformations' this year. For the first stage
of the contests for which the registrations will be received
as of February 15, the projects will be accepted between
15 March and -5 May. On the first stage of the contest, the
contestants are expected to produce an object to be used in
the everyday life, through to logic of “do it yourself” and to
design a “do it yourself set” that explains the materials and
methods needed during the production to the user. Those
who become entitled to take part in the second stage of the
contest will have the opportunity to practice the “do it yourself
set"that they have designed, in a production center belonging
to the OYAK Cement Concrete Paper Group, by means of
using the means of a well equipped workshop. In the contest,
monetary award of 15.000 TL will be granted to the winner,
12000 TL to the runner-up, and S.000 TL to the third place
in the professional category. 12000 TL will be granted to the
winner, 9000 TL to the runner-up, and 6.000 TL to the third
place in the students category.
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Adogim ve Turk Kizilay' indan [sbirligi

ADOCIM- TURK KIZILAY!igbirligi ile Kok hiicre ve kan bagisinda
bulunuldu. Adocim Cimento Fabrikasi'nda duzenlenen bu
kampanyaya fabrika ¢alisanlarikadarilce halkinin dailgisi yogun
oldu. ‘Dokunuzda bir can var' sloganiyla ADOCIM, Tark Kizilay'
isbirligi ile kan ve kak hucre bagisi kampanyasi duzenlendi.
Kanser hastalarina umut olmak ve kan bagisi konusunda
farkindalik yaratmak isteyen ADOCIM, bu kampanyaya
tum gandllleri davet etti. Artova ilge Kaymakamiigi ve lige
Belediyesinin de destek verdigi bagis kampanyasina ADOCIM
calisanlari kadar ilge halkinin da ilgisi yogun oldu. ADOCIM
Fabrikasiidari binasinda bagis yapmak isteyenler igin zel alan
olusturuldu. Doktor gézetiminde kan vermekisteyenler gerekli
formu doldurduktan sonra bagislarini gerceklestirdi. Artova
Kaymakami Mustafa Karali, lige Jandarma Komutani Ciineyt
Okur, llce Emniyet Amiri Fatih Kaptan da katiim sagladi. ADOCIM
Fabrika Muduru Mesrur Buyukasik, duzenlenen kan ve kok
hucre bagisi kampanyastile iigil yaptigi aciklamads, “Turkiye'nin
lider sanayi kuruluslarindan biri olan ADOCIM énderliginde
‘Dokunuzda bir can var’ sloganiyla yola gikarak kan ve kok
hucre bagisi kempanyasi duzenledik. Butun calisanlarimizin
katilimini bekledigimiz bu kampanyanin ¢zellikle farkindalidi
arttrmak amaciyla yapilan bir kampanya oldugunu belirtmekle
fayda goruyoruz Bir kan 3 can demektir” ifadesini kulland..

Buyukasik, "Bu kampanyaya lice kaymakamimiz Sayin
Mustafa Karali de destekte bulundular. Zaman zaman
radyo ve televizyonlarda ‘Acil kan araniyor’ diye anonslarla
karsilasiyoruz. Burada dzellikle dikkat gcekmek istedigimiz konu
kan acil dedil, surekli bir intiyagtir. Onun icin kampanyamizin
yerini bulacaginiumut ediyoruz. Herkese tesekkur ediyoruz”
seklinde konustu.
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ADOCIM has donated blood and stem cells through the
cooperation with TURKISH RED CRESCENT. The people of
the district welcomed the campaign held at Adogim Cement
Plant, with as much interest as those of the employees of the
plant. The donation campaign of blood and stemn cells was
organized with the slogan of ‘There is a life in your tissue’ by
ADOCIM in collaboration with Turkish Red Crescent Wanting
to be a hope for cancer patients and raise awareness in
terms of blood donations, ADOCIM invited all the volunteers
to the campaign. In the donation campaign, which was also
supported by Artova District Governorate and the District
Municipality, the public interest was as much as those of
the employees of ADOCIM. A special area was set up at the
administrative building of ADOCIM Plant for those who wanted
to make donations. The people wanting to donate bloods
made their donations as controlled by physicians after filling
in the required form. Artova District Governor Mustafa Karal,
District Gendarmerie Commander Cuneyt Okur, and District
Security Head Fatih Kaptan also participated in the event.
In his statement regarding the blood and stem cell donation
campaign, Mesrur Blyukasik, ADOCIM Plant Manager, said,
“We have organized a blood and stem cell donation campaign
under the leadership of ADOCIM, one of Turkey's banner-
bearing industrial institutions, by setting off with the slogan
of ‘There is a life in your tissue. We consider it beneficial to
state that this campaign that we expect the participation of
all our employees is a campaign that is set particularly to
raise awareness. One sample of blood means three loves.”

Buyukasik added, “Our District Governor Mr. Mustafa Karali
also supported this campaign. We encounter “Blood is
needed urgently” announcement on TVs and radios from
time to time. The issue that we wish to attract attentions
specifically is that blood is not an urgent need but a constant
one. Therefore, we hope that our campaign will become
successful. We extend our thanks to everyone.”



(imsa Diinya Markalart ile Bir Araya Geldi

Cimsa, World of Concrete (WOC) 2019'da ingaat ve cimento
sektorunun dunya markalari ile bir araya geldi. Cimsa'dan
yapilan agiklamaya gore, sirket, Las Vegas'ta 58 bin ziyaretgi
ve bin 500 sirket katiimiile gerceklesen, WOC 2019'a katilarak,
Amerika pazarinda yogun ilgi goren ve fark yaratan beyaz
¢cimento ve Ozel UrUnleri sektorun onde gelen temsilcileri
ile bulusturdu.

Aciklamada goruslerine yer verilen Cimsa Genel MUdurd
Ulku Ozcan, Cimsa olarak 48 yili agkin suredir gimento
ve yapl malzemeleri sektoridnun global bir oyuncusu
olarak faaliyetlerini surdurdUklerini belirtti. “Genig Urun
yelpazemizle yon verdigimiz kuresel ¢capli faaliyetlerimiz,
yenilikgi ¢alismalarimiz ve surdurulebilirlik stratejimiz
cercevesinde sirketimizi ‘Gelecedin ¢imento sirketi’ olarak
konumlandiriyoruz. Ustun nitelikli ve yiksek katma degerli
UrUnlerimizi dunya ¢apinda is ortaklariyla hizli bir sekilde
bulusturma kapasitesine sahip bir sirketiz. Turkiye'de
Uretim yapip ihracat yapmanin otesinde yurt disindaki
yapillanmamizla toplam 7 terminalimizden de musterimize
istedigi zamanda istedigi Urund temin edebilmekteyiz Terminal
yapilanmamizin olmadigi pazarlarda ise en etkin lojistik
kanallarini kullanarak musterilerimize Urunlerimizi eksiksiz
ve zamaninda sunuyoruz” dedi.

Degisen Dunya kosullarinda is ortaklarinin farklilasan
ihtiyaglarina hizli cevap verebilmenin oncelikli hedeften
oldugunu aktaran Ozcan, yurt disinda beyaz gimento ve
Ozel Urunlerde etkin lgjistik agi ve guclu Ar-Ge yetkinligiyle
ABD'de is ortaklarina hizmet etmeye devam edeceklerini
vurgulad.

Cimsa came together with the worldwide brands of the
construction ond cement sectors at World of Concrete (WOC)
2019. According to the announcement made from Cimsa,
the company participated in WOC 2019 that took place in
Las Veegas with the participation of 58 thousand visitors and
one thousand 500 companies, bringing together its special
products and white cement that is welcomed with intense
interests in the US market and that creates difference with
the leading representatives of the sector.

Ulkd Ozean, Cimsa General Manager whose views were
included in the statement, specified that as Cimsa, their
operations were ongoing as a global player of the cement
and construction materials sector for more than 46 years.
He said, “Within the frame of our global-scale activities that
we steer through our vast range of products, our innovative
works, and our sustainability strategy, we are positioning
our company as the ‘Cement Company of the Future We
are a company with the capacity of introducing our superior
quality products with high added value to the worldwide
associates in a fast manner. Beyond producing and
exporting in Turkey, we are able to provide the products to
our custormers whenever they want from our seven terminals
inour abroad structuring. On the markets where we have no
terminal structuring, we are presenting our products to our
customers in a complete and timely manner by using the
most efficient logistics channels.”

Mentioning that the ability of responding to the needs of their
associates differing in the changing world conditions is one
of their prioritized targets, Ozcan pointed out that they would
continue to provide services to their associates in the US
through their effective logistics network and powerful R&D
competence in white cement and special products.
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Arkoz Agri Cimento'dan Proje Odult

/ARKOZ

Madoncilik &5

AGRI CIMENTO FABRIKASI

TCMB'nin yeni Uyesi olan Arkoz Madencilik Enerji Sanayi ve

Ticaret A.S Agn Cimento fabrikasinda; calisanlarin Ar-Ge ve
Ur-Ge galigmalarinda etkin gorev almasinin tegvik ediimesi
ve ¢aligan motivasyonunun artinimasina yonelik duzenlenen
0dul téreninde, yapmis oldugu proje ile fabrikanin, WHR
Enerji geri kazanim sisteminde olusan atik suyun, sistem
sogutma elemanlarina geri kazandirimasini saglayan Metin
Donder isimli ¢alisanina bir plaket ve bir maas karsiligi olan
cek, Arkoz Madencilik Enerji San ve Tic A.S Yonetim Kurulu
Uyesi Sn Prof. Dr. Mustafa Erdogan ve Fabrika MUduri Sn
Adnan Habes tarafindan takdim edildi. Fabrika, bu proje ile

yllda 47450 m? suyun desarj edilmesini onlemis oldu.

Torende kisa bir konusma yapan Yonetim Kurulu Uyesi Prof
Dr. Erdogan, “Fabrikamizda yapilacak olan her pozitif katkinin
ve her pozitif emedin mutlaka karsiliginin verileceginin herkesin
bilmesi agisindan ¢dul sistemi hayata gegirimistir. Mevcut
proje icin Metin Donder kardesimize tesekkurlerimizi ve
sukranlarimiziiletmek istiyorum ve bundan sonra bu sahneye
cok sayida galisma arkadasimizi bekledigimizi ifade etmek
isterim. Ar-Ge ve Ur-Ge ¢alismalarini yénetim olarak sonuna

kadar destekleyecegiz’ seklinde konustu.
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Arkoz Madencilik Enerji Sanayi ve Ticaret A.S, a new member
of TCMB, has awarded its employee named Metin Dénder,
with a plaque and a check that is equivalent of a month's
wage, in the award ceremony held at its Agri Cement plant.
The awards are organized for promoting the employees’
active participation in their assignments of R&D and P&D
and enhancing the motivation of employees. The award
granted to Metin Dénder was due to his project that ensured
the recovery of the wastewater, which takes place in the
plant's WHR energy recovery system, back to the system
cooling components. The award was presented by Prof. Dr.
Mr. Mustafa Erdogan, Member of the Board of Directors of
Arkoz Madencilik Enerji San ve Tic A.S, and Mr. Adnan Habes,
Plant Manager: The plant prevented the discharge of annually
47450 m? water thanks to the project.

Giving a brief speech in the ceremony, Prof. Dr. Mustafa
Erdogan, Member of the Board of Directors, said, “The award
system has been putinto service in order to ensure everyone
knows that all kinds of positive contribution and positive
labor to be exhibited in our plant is certainly recognized. For
the current project, | would like to present our thanks and
gratitudes to our brother Metin Dénder for the current project
and | would also like to state that we are expecting many
employees of us to be on this stage. We, as the management,
will support the works on R&D and P&D at all times.”
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‘Cement and Concrete World" is indexed by Chemical Abstracts and

databases.
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Yol Kaplamas: Performasindaki ve
Rehabilitasyon Maliyetindeki Degiskenlikler i¢in

Yagam Dongiisit Maliyet Analiz Hesabr

Life Cycle Cost Analysis Accounting for the
Uncertainties in Pavement Performance and Rehabilitation Costs’

B F MU' J. Mack?

TPNA Construction Technologies
2 Market Development, CEMEX Inc.

Ozet

Yol projelerinin yasam dongisu maliyet analiz (LCCA) girdilerinin
belirlenmesile ilgili bircak belirsizlik stz konusudur. Halihazirda,
birgok eyalet karayolu gjansi (SHA - State Highway Agency),
tum olasi senaryolardan yalnizca biri olan, tum yollar icin
standart, ilkeleri belli bir rehabilitasyon programi uygular.
Buna ek alarak, fiyat projeksiyonu, farkl malzemelerin farkli
oranlarda arttigi gercedini goz ardi ederek genel enflasyona
dayanmaktadir. Bu yazida, hesap gizelgesi tabanli yeni bir
LCCA proseduru tanitimakta ve yol kaplamasi performansinin
belirsizligini hesaba katan olasiliksal bir rehabilitasyon programi
kullaniimaktadir. Ayni zamanda, farkli malzemeler arasindaki
enflasyon oranlarinin dediskenligini goz 6nunde bulundurarak
Massachusetts Institute of Technology'de gelistirilen,
olasiliksal Gergek Fiyat Projeksiyon Modelini (RPPM] de
icermektedir. Bu yeni LCCA prosedurundn kullanimini ve veri
belirsizliginin LCCA sonuglari Uzerindeki etkisini gostermek
icin vaka galismalari ve tartismalar sunulmustur.

Anahtar Kelimeler: Yasam Dongusu Maliyet Analizi / Olasilksal
Rehabilitasyon Programi / Gercek Fiyat Projeksiyonu / Yol
Kaplamasi Tipi Secimi

1. Girig

Kaliteli bir yuzey altyapisini korumaya yonelik yoksek talep, kisith
bir ulagtirma butgesi olan ABD'deki hemen hemen her Eyalet
Karayolu Ajansinin (SHA] karsisina gergek bir zorlu gorev olarak
¢ikmaktadir. Bu nedenle, SHAlar, yatinmlarindan en yuksek
oranda geridonus sadlayacak en iyiyol kaplamasini segmek
amaciyla yal tasarim surecinde yasam dongusu maliyet analizi
(LCCA) gergeklestirmek icin motive edilmelidir (Rangaraju ve
digerleri, 2008). Federal Karayolu Idaresi (Federal Highway
Administration), ayrica, eyaletleri tm buyuk yatinm kararlarini
analiz etmek icin LCCA 'yl kullanmaya tesvik etmektedir
(Walls ve Smith, 1998). LCCA, uzun vadeli bir projenin 6mri
boyunca ortaya ¢gikacak maliyetlerini analiz eden ekonomik

* Berlin'de duzenlenen 13. Beton Yollar Sempozyumunda sunulmustur.

Abstract

There are many uncertainties associated with determining
inputs for the life cycle cost analysis (LCCA) for pavement
projects. Currently, most state highway agencies (SHA)
apply a standard, policy-set, rehabilitation schedule to
all pavements, which is only one of the many possible
scenarios. In addition, the price projection is also based
on a general inflation, neglecting the fact that different
materials inflate at different rates. This paper introduces a
new LCCA procedure thatis spreadsheet based and employs
o probabilistic rehabilitation schedule that accounts for the
uncertainty of pavement performance. It also incorporates
the probabilistic Real Price Projection Model (RPPM)
developed at the Massachusetts Institute of Technology
to consider the variability of inflation rates among different
materials. Case studies and discussions are provided to
demonstrate the use of this new LCCA procedure and the
impact of the input uncertainties on the results of LCCA.

Key Words: Life Cycle Cost Analysis/ Probabilistic
Rehabilitation Schedule/ Real Price Projection/ Pavernent
Type Selection

1. Introduction

The high demand for maintaining a quality surface
infrastructure imposes a real challenge to nearly every
State Highway Agency (SHA) in the U.S. who also must
cope with the issue of a constrained transportation budget.
Therefore, SHAs should be motivated to conduct life cycle
cost analysis (LCCA) during their pavement design process
to select the best pavernent that yields the most return of
their investment (Rangargju et al, 2008) Federal Highway
Administration also encourages the states to employ LCCA
in analyzing all major investment decisions (Walls and Smith,
1998). LCCA is an economic procedure that analyzes the
costs of a long-term project over its lifetime. For use in

* Presented at the 13" International Symposium on Concrete Roads in Berlin
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bir prosedurdur. Yol kaplamasi secimi kullaniminda LCCANIN
ayri rakip segenekler arasinda muhendislik performansinin
esitligini incelemedigini belirtmekte yarar vardir. Bu rakip
segenekler ayr ayri dederlendirimelidir Esas olarak, ajanslarin
projelerinin maliyet kompozisyonu hakkinda bilgi edinmelerinde
ve genelde ihmal edilen uzun dénemde olusacak maliyetlerin
etkisinivurgulamak icin kullaniimaktadir. LCCA, ayrica, gjanslarin
yol kaplama tasarimlarini optimize etmelerini ve gelecekteki
uygulamalar icin gelistirmelerini saglar.

Bununla birlikte, gercekte ABD'deki cogu SHA, LCCA'ya, yal
kaplamasi segimi surecindeki baslangic maliyeti ve yol kosullari
gibi kriterlerden daha az nem vermektedir (Pantelias, 2005).
Bu durum, verilerin belirlenmesindeki zorluktan ve verilerin
gostermis oldugu belirgin degdisiklikler nedeniyle sonuclarin
guvenilirligi konusundaki kaygilardan kaynaklanmaktadir.

LCCAnIn kendisi, basit bir ekonomik praosedur olup; bunun
amaci, bir yol kaplamasinin yasam dongusundeki tum
maliyetleri basit bir sekilde belirlemek ve bunlari, referans
alinan zamandaki dederlere, genel olarak net bugunku degere
(NPV - Net Present Value) donisturmektir. Bir projenin yasam
dongusu maliyetinin NPV'si, Denklem (1) ‘de gosterildigi
sekilde matematiksel olarak tanimlanabilir.

t=n

LCCNPV =1IC + Z(Mct + RCt + UCLL) .

t=0

Formulde yer alan LCC,,,, bir projenin yasam dongusu
maliyetinin net bugunku dederini; IC, ik yapim maliyetini;
MC, RC ve UC, harcamalarin oldugu uildaki (t) bakim,
rehabilitasyon ve / veya kullanici maliyetini (bu Gg faaliyetin
eszamanli olarak gergeklesmesi gerekmez); i, iskonto oranini;
ve S, analiz periyodu (n) sonundaki hurda degerini temsil
etmektedir.

Tipik bir LCCA"1maliyet-akis semasi, Sekil 1'de gosteriimistir.
Maliyet tahmini sureci birgok nedenden dolayl buyuk
belirsizlikler icerebilir. Ik olarak, onlarca yillik bir stre icinde
gercek yol kaplamasi performans, ilk kaplama tasarimi / insaati
ve kaplama mudahalesi (koruma / bakim / rehabilitasyon)
faaliyetleri gibi bircok faktorun bir fonksiyonudur. Bu da,
gelecekte ihtiyag duyulacak yol kaplama mudahalelerini etkiler.
Maliyet tahmini agisindan, gergek yol kaplamasi performansinin
tahmin edilmesindeki zorluk, mudahale maliyetlerinin ne zaman
ve ne kadar olacagini tahmin etme zorluguna donusmektedir.
Ikincisi, yol kaplamasi performansini dogru olarak tahmin
etmenin zorlugu zamanla artar. Ugincusy, dzellikle dengesiz
malzeme fiyatlandirmasi olanlar icin gelecekteki faaliyetlerin
maliyetini yansitmak; ve gelecekteki maliyetleri net bugunkd
degerlere donusturmek igin uygun iskonto haddini segmek
zordur. Son olarak, genel maliyetin dnemli bir orani olabilecek
kullanicr maliyeti, sjanslarin gerceklestirdigi LCCAlarda dikkate
alinmaz. Bunun nedeni, kullanici maliyetlerini modellemenin
zor almasidir. Sekil 2'de belirtildigi gibi, insaat nedeniyle
meydana gelen trafik gecikmesi ve yuzey duzgunsuzligunden
kaynaklanan fazla yakit tUketimi agisindan kullanici maliyeti, yol
kaplamasi performansinin yani sira kaplama mudahalelerinin
sikhginin bir fonksiyonudur. Bu nedenle, yol kaplama
performansi ve ilgili rehabilitasyon gizelgesinin guvenilir bir
tahmini igin kullanici maliyetinin gUvenilir bir sekilde tahmin
edilmesi gerekir.
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pavement selection, it should be noted that LCCA does not
evaluate the equity of engineering performance between the
competing options, which should be conducted separately.
Its usage is mainly to help the agencies gain insights on
the cost composition of their projects, and to highlight the
impact of the typically ignored long-term costs. The analysis
also offers the opportunity for the agencies to optimize their
pavement design and improve future practices.

However, the reality is that most SHAs in the U.S. weigh
the LCCA results much less than the other criteria such as
pavement conditions and initial cost during their pavement
selection process (Pantelias, 2005). This is mainly due to the
difficulty of determining the inputs and the concerns on the
reliability of the outputs under the significant uncertainties
of the inputs.

LCCA itself is a straightforward economic procedure, the
goal of which is to simply determine all the costs over a
pavement’s life and convert them to values at a reference
time, typically net present value (NPV) The NPV of the life
cycle cost of a project can be defined mathemnatically as in
Equation (1)

1

! ()
A+t S aron

Where LCC, ,,, is the net present value of the life cycle cost
of a project; IC is the initial cost; MC, RC and UC are the
maintenance, rehabilitation, and/or user cost at the year of
expenditure, t (note that the three types of activities do not
have to occur simultaneously); iis the discount rate, and S is
the salvage value at the end of the analysis period, n.

The cost-flow chart of a typical LCCA is illustrated in Figure 1.
The cost-estimating process may involve great uncertainties
for many reasons. First, the real pavement performance
over a period of decades is a function of many factors, such
as the initial pavement design/construction as well as the
following pavement intervention (preservation/maintenance/
rehabilitation] activities, which in return affects the need for
future pavement interventions. In terms of cost estimating,
the difficulty in predicting the real pavement performance
translates into the challenge of estimating when and how
much the intervention costs will occur. Second, the difficulty
of accurately predicting pavement performance increases
with time. Third, itis as challenging to project the cost of future
activities, especially for those with volatile material pricing,
and to choose the appropriate discount rate to convert the
future costs to net present values. Finally, user cost that may
be a significant proportion of the overall cost is typically not
considered in agencies' LCCA, which is mainly due to the
difficulty of modeling user costs. As indicated in Figure 2,
user cost in terms of the traffic delay due to construction
and the excess fuel consumption due to pavement
roughness is a function of the pavement performance as
well as the frequency of pavement interventions. Therefore,
a reliable prediction of the pavement performance and the
corresponding rehabilitation schedule is the prerequisite of
having a reliable prediction of the user cost
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Figure 2. Uncertainties of pavemnent performance and its relationship with user cost

Ozetle, yasam déngusu maliyetlerini belirlemedeki zorluklar
¢cogunlukla Uc acidan ele alinmaktadir: 1. Gelecekteki
yol kaplamasi mudahalesi faaliyetlerinin zamanlamasi
ve kapsaminin belirlenmesi, 2. Gelecekteki fiyatlarin
projeksiyonu ve NBD'ye indirimesi ve 3. Kullanict maliyetlerinin
hesaplanmasi. UgcUnct madde, ilk ikisinin gtivenilir bir sekilde
uygulanmasina baghdir. Uygulamaya gelindiginde, kullanici
maliyetini modellemedeki buyuk zorluklar nedeniyle ¢ogu
LCCA praosedurunde LCCA'a sadece kurum maliyetleri
dikkate alinmaktadir. Ayrica, bakim maliyeti, rehabilitasyon
maliyetine kiyasla tnemsiz oldugundan cogu kurum, LCCA
¢abalarini sadece koruma ve rehabilitasyon maliyetlerini
tahmin etmeye odaklamaktadir (Denklem (1)'deki RC). Bu
calismada, tartisma ve vaka analizleri de ayni kapsamda
(uzun vadeli maliyetlere sadece rehabilitasyon maliyetlerinin
dahil edilmesi) gerceklestiriimistir. Bu makaledeki yenilik,
gelecek fiyat projeksiyonundaki belirsizliklerin olasiliksal olarak
ele alinmasiyla birlikte gelecekte yapilacak yol kaplamasi
rehabilitasyon faaliyetlerindeki belirsizliklerin olasiliksal olarak
dikkate alinmasidir.

2. Gelecekteki Belirsizliklerin Olasiliksal
Degerlendirilmesi

2.1. Gergek fiyat projeksiyon modeli

LCCAnin ekonomik yonu, iskonto oranina ve gelecekteki
malzeme /iscilik fiyatlarinin belirlenmesine iligkindir. 1998'den
bu yana FHWA, iskonto oranina iliskin tavsiyelerini guncelledi.
Boylece, Office of Management and Budget'in (OMB - Yonetim
Ofisive Butce) Circular A-34 yayinin 30 yillik gercek iskonto
oraniile tutarli bir hal aldi (FHWA, 2012). Gergek bir iskonto

In summary, the challenges in determining the life cycle
costs mainly lie in three aspects: 1. determining the timing
and extent of future pavement intervention activities, 2.
projecting future prices and discounting future costs to NPV,
and 3. calculating user costs, among which the last aspect is
dependent on the reliable execution of the first two aspects.
The state of practice is that due to the great difficulty in
modeling user cost most LCCA procedures only consider the
agency costs in LCCA. Furthermore, since maintenance cost
is insignificant relative to rehabilitation cost, most agencies
focus their LCCA effort only on estimating the preservation
and rehabilitation costs (RC in Equation (1)) In this study,
the discussion and case studies were also conducted
within the same scope, i.e. only including the rehabilitation
costs as the long-term costs. The novelty of this paper
lies in the probabilistic consideration of the uncertainties
in future pavement rehabilitation activities in junction with
the probabilistic consideration of the uncertainties in future
price projection.

2. Probabilistic Consideration of Future
Uncertainties

2.1. Real price projection model

The economic aspect of LCCA concerns the determination
of discount rate as well as future material/labor prices. Since
1998 FHWA has updated their recommendation on discount
rates so that they are consistent with Office of Management
and Budget (OMB] Circular A-94 30-year real discount rate
(FHWA, 2012). The implicit assumption in using a real discount
rate is that inflation for all materials matches the general
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oraninin kullanimasindaki 6rtulu varsayim, tum malzemelerin
enflasyonunun genel enflasyon oraniyla ortusmesidir.
Bir malzemenin enflasyon orani genel enflasyon oranina
uymuyorsa, tum maliyetleri ayni “sabit dolar” kumesine almak
icin "eskalasyon” olarak bilinen bir sureg kullaniimalidir. Gergekte,
enflasyon genellikle belirli bir malzemenin fiyati igin zayif bir
gostergedir. Ornegin, Sekil 3'te, beton Urinler, asfalt kaplama
karigimlari ve bloklar igin Uretici Fiyat Endekslerinin (UFE)
ve Tuketici Fiyat Endeksi (TUFE) degerlerinin dedisimlerinin
19771den 2017'ye gore nasll farklilastgini gosterimektedir
(US BLS, 2017). Veriler, UFE'nin asfalt Grunindeki artma
aranini gosterirken, beton Urinlerinin UFE'si, genel enflasyon
oraniniyakindan izlemektedir (TUFE tarafindan ifade edildigi
gibi). Asfaltin gergek fiyat degisiminin yilik yuzdesi, yuzde
19.7'lik bir dalgalanma ile yillik ortalama yuzde 6.0 artarken,
beton ise yuzde 4.5'lik bir dalgalanma ile ortalama yuzde
47 artmaktadir.

rate of inflation. If the inflation rate of a material does not
match the general rate of inflation, a process known as
“escalation” needs to be used to get all costs into the same
set of ‘constant dollars”. In reality, inflation is often a poor
predictor of the price of a specific material. For example, in
Figure 3 it shows how the Producer Price Indices (PPIs) for
concrete products, asphalt paving mixtures and blocks, and
the Consumer Price Index (CPI) values changed differently
from 1971 to 2017 (US BLS, 2077) The data demonstrates
the increased rate of change in the asphalt products PP,
while the concrete products PPI tracks closely with the
general inflation rate (as expressed by the CPI). The annual
percentage of real price change for asphalt increased an
average of 6.0 percent per year with a volatility of 19.7
percent while concrete increased an average of 4.1 percent
with a volatility of 4.5 percent.
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Sekil 3. Asfalt ve beton icin UFE ve TUFE
Figure 3. PPl values for concrete, asphalt and CPI

Bu calismads, fiyat artisini agiklamak igin Massachusetts
Institute of Technology arastirmacilarinin gelistirdigi
gergek fiyat projeksiyon modeli (RPPM) (Swei ve dig., 2013)
kullanilmistir. Model, 2010 ve 20715 yillart arasindaki dogrulama
verileriyle birlikte Sekil 4'te gosterilmistir. Beton veya asfalt
kaplamalariicin sinirlrekanomik verinin oldugu fark edildikten
sonra model, Kilit bilesenlerin tarihi fiyatlandirmasina dayali
olarak beton ve asfalt malzeme fiyatlarini tahmin etmektedir.
Sekil4'te, beton ve asfaltigin fiyat projeksiyonlari, duz gizgilerin
araligin 5. ve 95. yuzdesini gosterdigi olasi bir fiyat aralidi olarak
tanimlanmistir Modeli olasilik alarak kullanmak igin Monte Carlo
simUlasyonu gerceklestirili. Mante Carlo simulasyonunda
belli bir yilin beton / asfalt fiyaty, bir dnceki yil fiyatinin ve
bir dnceki yila ait fiyat dedisiminin olasiliksal dagiiminin
fonksiyonu olarak ¢izili. RPPM, bilesen projeksiyonlarini
olusturmak igin 60 yillik gegmis veriler kullanildiginda mevcut
olan diger modellerden daha iyi performans gostermistir
(Swei ve dig, 2013).
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In this study, the real price projection model (RPPM) developed
by the researchers at Massachusetts Institute of Technology
(Swei et al, 2013] was employed to account for the price
escalation. The model is illustrated in Figure 4 together with
the validation data between 2070 and 2015. After realizing
that there is limited economic data for concrete or asphalt
pavements themselves, the model predicts the concrete
and asphalt material prices based on the historical pricing of
their key constituents. In Figure 4, the price projections for
concrete and asphalt are described as a possible price range,
where the dotted lines show the 5th and 95th percentile of
the range. To employ the model probabilistically, a Monte
Carlo simulation is conducted where the concrete/asphalt
price of a given year is drawn as a function of the price of
the previous year as well as a probabilistic distribution of
the price variation from the previous year. The RPPM was
demonstrated to outperform other existing models when 60
years of historical data was used to make the constituent
projections (Swei et al, 2013)
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Sekil 4. Asfalt ve betonun fiyat indeksinin MIT gergek fiyat projeksiyon modeli (RPPM)
Figure 4. MIT real price projection model (RPPM] for the price index of asphalt and concrete

2.2.Olasiliksal Yol Kaplama Rehabilitasyon Aktiviteleri
Rehabilitasyan faaliyetlerinin kapsami ve zamanlamasi,
yol kaplamalarinin bozulma orani, fon temin edilebilirligi ve
SHA'larinin projelendirme oncelikleri gibi birgok faktore bagli
olarak degismektedir.

Halihazirda cogu SHA, tum yol kaplamalara standart, ilkeleri
belirlenmis bir rehabilitasyon programi uygulamaktadir ki bu
program tum olasi senaryalardan sadece biridir(Mack ve ark,,
2015). Mack ve digerleri, rehabilitasyon programlarinin olasi
varyasyonlarinin hesaba katildigi karar agaglari (karar semalar)
kullaniimasini Gnermigtir. Karar agaci, gelecekte atilacak
admlarin arasindaki siraliiligkileri gosteren akis semas| benzeri
bir yapidir. Karar agacinin koku, 6n yol tasanmini; kollarrise,
sonraki rehabilitasyon faaliyetlerini temsil etmektedir. Agacin
dallari, analiz doneminin sonuna ulasana kadar buyur. Agacin
her bir dugumunde (iki dalin birlesimi), iki parga bilgi, drnegin
(1) rehabilitasyon aktivitesi ve maliyeti ve (2) bu seviyedeki
tum olasidugumler arasinda meydana gelme alasilig, yer alir.

Standart, ilkeleri belli rehabilitasyon programi ile
karsilastinldiginda, karar agacinin kullanimi daha fazla olasi
rehabilitasyon programina uyum saglayabilir. Bununla birlikte
agag yapisl, ayni yavru duogumu paylasan birden cok uUst
dugum tarafindan kisitlanmasiyla olasi yol sayisini sinirlar.
Daha da dnemilisi, olasiliklari, 0zellikle de agacin tepesindeki
dugumlere manuel olarak atamak zor ve zaman alici olabilir.
Bu calismada, dallar Uzerinde gegise izin veren, Grnedin tum
Ust dugumleri olasl yavru dugumlerle eslestiren, modifiye
edilmis karar agacini otomatik olarak gelistiren olasiliksal bir
yaklasim ortaya konulmustur. Aslinds, bu yaklasim, Sekil S'te
gosterildidi gibi, standart, iikeleri belli rehabilitasyon programinin
her rehabilitasyonu birgok alternatife genisletecek sekilde
bir adaptasyonu olarak da gorulebilir. Her segenek 1ila n
sayida iyilestirme ile olusturulabilir. Ornedin, elmas taslama
ve kismi / tam derinlik onarimlari bir rehabilitasyon secenedi
olusturmak igin seri olarak kullanilabilir. Bu yontem, her bir
iyilestirme miktarinin gelisen tehlike derecesine bagl olarak
dedisebilecedini de kabul eder. Kullanicilar, her bir iyilestirme
karsilik gelen olaslliklart ile birden fazla miktar atayabilir.

2.2 Probabilistic pavement rehabilitation activities
The extent and timing of rehabilitation activities vary
depending on many factors, such as the deterioration rate
of the pavements, funding availability and project priority
assignments of the SHAs.

Currently, most SHAs apply a standard, policy-set,
rehabilitation schedule to all pavements, which is only one
of the many possible scenarios (Mack et al, 2015). Mack et
al also suggested to employ decision trees in accounting
for the possible variation of the rehabilitation schedules.
Decision tree is a flowchart-like structure that shows the
sequential relationships between courses of action stepping
into the future. The root of the decision tree represents
the initial pavement design and the branches represent
the subsequent rehabilitation activities. The tree grows its
bronches until the end of the analysis period is reached. Each
node (joint of two branches) of the tree requires two pieces
of information, i.e. 1. the rehabilitation activity and its cost
and 2. its probability of occurrence among all the possible
nodes at its level.

Compared with the standard, policy-set, rehabilitation
schedule, the use of decision tree can accommodate more
possible rehabilitation schedules. However, the tree structure
still limits the number of possible paths by restricting multiple
parent nodes sharing the same daughter node. More
importantly, it can be challenging and time consuming to
manually assign the probabilities to the nodes especially
towards the crown of the tree. In this study, a probabilistic
approach is proposed instead, which autornatically generates
a modified decision tree that allows for the crossing of
branches, i.e. mapping all the parent nodes to all the feasible
daughter nodes. Essentially, the approach can be also viewed
as an adaption from the standard, policy-set, rehabilitation
schedule, in terms of expanding each rehabilitation to a few
alternative options, as shown in Figure 5. The m rehab options
share a total probability of one. Each option can be formed
by 7 to n treatments. For example, dicmond grinding and
partial/full depth repairs can be used in series to form one
rehab option. The approach also recognizes that the quantity
of each treatment may vary depending on the degree of
distress developed. The users can assign multiple quantities
with their corresponding probabilities to each treatment.
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iyilegtirme m.n / Treatment # m.n

Sekil 5. Belirsizlikleri yakalamak icin her rehabilitasyonun birden fazla segenegde genisletimesi
Figure 5. Expand each rehabilitation to multiple options to capture the uncertainties

Rehabilitasyon segeneklerini genisletmek amaciyla tipik yal
kaplamasi rehabilitasyon iyilestirmeleri igin Tablo Tincelenebilir.
Iyilestirmelerin etkili periyotlarinin yazarlarin deneyimlerinden
ampirik olarak elde edildigine dikkat edilmelidir; bu tahminler
mutlak dogru olarak kabul edimemelidir. Tablo 1'deki malzeme
tipi, rehabilitasyon sirasinda malzeme fiyatini tahmin etmek
icin MIT RPPM tarafindan kullanilacaktir. Diger malzeme
ozellikleri, yani yuzey kaplamasi dncesi ve yuzey kaplamasi
sonrasl tipler, her bir islemden 6nce ve sonra yuzeylerin tipini
ifade eder. ki iyilestirmeyi / rehabilitasyonu birlestirirken,
onceki iyilestirmenin yuzey kaplamasi sonrasina karsilik
sonrakiiyilestirmenin yuzey kaplamasi dncesi karsilastirilir.
Bir uyumsuzluk varsa, baglanti uyumsuz kabul edilir.

3. Onerilen Olasiliksal LCCA Yaklasimi Kullanilan
Vaka Analizi

Onerilen yaklasim, genisletilmis rehabilitasyon programlar
sirasiyla Sekil 6 ve Sekil 7'de gosterilen beton ve asfalt
kaplama tasarimlarinin yasam dongusu maliyetlerini belirlemek
icin kullanilmistir. Olasiliksal LCCA, rehabilitasyon igin sadece
bir secenedin secildigi Monte Carlo simulasyonu temel alinarak
gergeklestirilmistir. Ornegin, program, Sekil 6 'da 25. yilda
catlak dolgusu, kismi / tam derinlikli onarim ve bagl beton
kaplama arasindan belirtilen olasiliklara gare (bu durumda
yaklasik olarak esit sansa sahip) secim yapacaktir. Tum
kombinasyonlarin gecerli olmadigi dikkate alinmalidir; by,
kaplama 6ncesi ve sonrasi yuzey kosullarini karsilastirarak
incelenebilir. Sekil 6 ve Sekil 7'de, kesiKli cizgilerle 6zetlenen Ug
standart rehabilitasyon programi vardir. Bu Ug program, olasi
kaplama performansinin alt sinir, orta ve Ust sinirina karsilik
gelir ve en dusuk, ortalama ve olasi en yuksek rehabilitasyon
maliyetlerini yansitir. Bir rehabilitasyon programinin rastgele
cizilmesi, sekillerdeki dusUk ve yuksek maliyetli senaryolar
arasindaki rehabilitasyon maliyetleri ile sonuglanacaktir.

Her olasi rehabilitasyon programi ile ilgili olasilik, Denklem
(2)'de gosterildigi gibi hesaplanir.

N

Table 1 can be consulted for the typical pavement
rehabilitation treatments to expand the rehabilitation options.
It should be noted that the effective period of the treatments
was concluded empirically from the authors’ experience,
which should not be considered as accurate predictions.
The material type in Table 1 will be used by the MIT RPPM
to estimate the material price at the time of rehabilitation.
The other material properties, ie. the pre-surfacing (pre-
surf) and post-surfacing (postsurf) types, reflect the type
of surfaces before and after each treatment. In connecting
two treatments/rehabilitations, the pre-surf. of the following
treatment is checked against the post-surt. of the previous
treatment. The connection is deemed infeasible if there is
a mismatch.

3. Case Study Using the Proposed Probabilistic
LCCA Approach

The proposed approach was employed to determine the life
cycle costs of a concrete and an asphalt pavement design,
for which the expanded rehabilitation schedules are shown
in Figure 6 and Figure 7, respectively. The probabilistic LCCA
was conducted based on a Monte Carlo simulation, where
only one option is selected for rehabilitation. For example,
the program would choose among crack sealing, partial/
full depth repairs and bonded concrete overlay at Year 25
in Figure 6 according to the assigned probabilities among
themn (of approximately equal chance in this casel. It should
be noted that not all the combinations are valid, which could
be examined by comparing the pre- and post-surfs. In
Figure 6 and Figure 7, there are three standard rehabilitation
schedules, outlined by the dashed-line boxes. These three
schedules correspond to the lower bound, medium and upper
bound of the possible pavement performance, and reflect
the lowest, average, and highest possible rehabilitation costs.
A random draw of the rehabilitation schedule will result in
rehabilitation costs between the low and high scenarios in
the figures.

The probability associated with each possible rehabilitation
schedule is calculated as shown in Equation (2)

n
Prob = 1_[ Probope; - (H Probereat,) ©)

i=1
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Tablo 1. Tipik yol kaplamasi rehabilitasyon iyilestirmeleri
Table 1. Typical pavement rehabilitation treatments

Kategori Kaplama Oncesi iyilestirme Teknigi Malzeme | Kaplama Sonrasi | Etkili Periyodu (Yil)
Category Pre-surf. Treatment Techniques Matl. Post-surf. Effective period, yrs

Onleyici bakim Portland cimentolu  Catlak / derz doldurma 5-10
Preventive maint beton (PCC) Crack/joint sealing
Onarici bakim Kismi / tdm derinlik tamiri
Corrective maint FLL Partial / full-depth repair FLL FLL s-1s
Onarici bakim Asfalt kullanarak betona yama
Corrective maint FLL Concrete patch using asphalt HE FLL =
Onarict bakim Derz LTE restorasyonu
Corrective maint HEY Joint LTE restoration ) RLC 518
Onarici bakim PCC Elmas taslama / oluk agma B PCC 1045
Corrective maint Diamond grinding grooving
Kucuk Rehabilitasyon Acik kademeli surtinme tabakasi y
Minor Rehab RLY Open grad. friction course - e 510
Kuguk Rehabilitasyon Ince asfalt kaplama (2-4") :
Minor Rehab PLY Thin asphalt overlay (2-4") - - >0
Kuguk Rehabilitasyon Yapisik PCC kaplama (2-4") )
Minor Rehab PLY Bonded PCC overlay (P-4") FLY FLY =2l
Kuguk Rehabilitasyon Ince PCC kaplama (4-8") )
Minor Rehab PLY Thin PCC overlay (4-8') PLY PLY 1020
Kuguk Rehabilitasyon SSB kaplama (4-8") ~
Minor Rehab PLY RCC overlay (4-8") =52 =58 =2
Buyuk Rehabilitasyon Asfalt kaplama (4-8") .
Major Rehab LS Asphalt overlay (4-8") AL e 520
Buyuk Rehabilitasyon Asfalt kaplama (>8") )
Major Rehab - Asphalt overlay (>8') A A 0=z
Buyuk Rehabilitasyon Beton kaplama (8-12") )
Major Rehab PES Concrete overlay (8-12") i — 2ussy
Buyuk Rehabilitasyon SSB kaplama (>8") -~
Major Rehab — RCC overlay (>8’) i i 525
Yeniden inga etme Yeni asfalt
Reconstruction RLY New asphalt AL AL =2l
Yeniden inga etme Yeni beton
Reconstruction REG New concrete LS PEC 25 S8 E
Yeniden inga etme PCC Silindirle sikistinimis beton (SSB) ssB ssB 15-30+
Reconstruction Roller compacted concrete
Onleyici bakim Yalum (talag, sis, gamur, mikro-) Y
Preventive maint Asfalt beton (AC) Seals (chip/fog/slurry/micro-) e AL = @)
Onleyici bakim Asfalt yenileme —~
Preventive maint e Asphalt rejuvenation i - = §
Onarici bakim Asfalt yama / gukur duzeltme _ 0
Corrective maint HE Asphalt patching/Pothole fix - - =5 0%
Kiguk Rehabilitasyon Yerinde asfalt donusturme _
Minor Rehab A Asphalt in-place recycling A - 50 ay
KucUk Rehabilitasyon AC Aclk kademeli sUrtinme tabakasl AC AC 510 S
Minor Rehab Open grad. friction course %
Kuguk Rehabilitasyon Tum derinlik boyunca iyilestirme B o
Minor Rehab - Full depth reclomation FLL AC 020 w
Kuguk Rehabilitasyon AC Mil / asfalt kaplama (2-4") AC AC 515 §
Minor Rehab Mill / asphalt overlay (2-4")
KugUk Rehabilitasyon Ince asfalt kaplama (2-4") :
Minor Rehab - Thin asphalt overlay (2-4") - Ae 51
Kuguk Rehabilitasyon Cok ince PCC kaplama (2-4") :
Minor Rehab AC Ultrathin PCC overlay (2-4") RLC RLC 519
Kuguk Rehabilitasyon Ince beton kaplama (4-8") )
Minor Rehab A Thin concrete overlay (4-8") — RLC o=
Kuguk Rehabilitasyon SSB kaplama (4-8") )
Minor Rehab A RCC overlay (4-8') =52 =52 -2
BUyuk Rehabilitasyon Asfalt kaplama (4-8") .
Major Rehab A Asphalt overlay (4-8") e e 520
Buyuk Rehabilitasyon Asfalt kaplama (>8") .
Major Rehab A Asphalt overlay (>8') A A 02U
Buyuk Rehabilitasyon Beton kaplama (8-12") .
Major Rehab A Concrete overlay (8-12") PLY RLY Sl
Buyuk Rehabilitasyon SSB kaplama (>8") )
Major Rehab A RCC overlay (>8") =58 — 1525
Yeniden insa etme Yeni asfalt
Reconstruction AL New asphalt HC HC 1020
Eenlden inga etme AC Yeni beton PCC PCC 20-35+
econstruction New concrete
Yeniden inga etme AC Silindirle sikistirilmig beton (SSB) ssB ssB 15-30+
Reconstruction Roller compacted concrete
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Formulde yer alan N, rehabilitasyon sayisini; Prob,  Rehabi'de
tercih edilen segenedin olasiligini; n, secenektekiiyilestirme
sayisini; ve Prob, . miktarin fonksiyonu olarak degisen
tercih edilen secenek igin j iyilestirmesinin olasiigini temsil

etmektedir.

Denklem (2) nin bu hesaplamas), asagidakiiki rnek kullanilarak
gosterilmistir.

1. Sekil 6'daki tum rehabilitasyonlar igin U¢ segenek mevcut
ise, 25.yilda % 30'luk ¢atlak / derz dolgusu, 35.yllda % 2'lik
kismi / tam derinlik boyunca onarim artr % 100'luk elmas
taglama ve 45.yilda 4 ing asfalt kaplamasini saglamanin
olasihgi (% 33 % 10) - (% 33 % 25) - (% 34 % 40) seklindedir.

2.Sekil6'daki sadece "dusUk" maliyetli rehabilitasyon programi
ddsunuluyorsa, 25.yilda %25'lik gatlak / derz dolgusu, 35.yilda
% S0'lik catlak / derz dolgusu, 45.yilda %100'Uk ¢atlak / derz
dolgusu saglamanin olasiligi (% 33 % 10) - (% 33 % 20) - (%
34 % 20) seklindedir

Where N is the number of rehabilitations; Prob,,, is the
probability of the selected option at Rehab i; n is the number
of treatments within an option, and Prob, ., is the probability
of the jth treatment for the selected option which varies as

a function of the quantity.

This calculation of Equation (2] is demonstrated using the
following two examples.

1. If all three options are enabled for all the rehabs in Figure
6, the probability of conducting 30% crack/joint sealing @
Year 25, 2% partial/full-depth repairs plus 100% dicmond
grinding @ Year 35, and 4 inches of asphalt overlay @ Year
45 is (33%10%)- (33%-25%])- (34%-40%)

2. If only the "low" rehabilitation schedule is considered
in Figure 6, the probability of conducting 30% crack/joint
sealing @ Year 25, 50% crack/joint sealing @ Year 35, 100%
crack/joint sealing @ Year 45 is (33%10%)- (33%-20%)-
(34%-20%)

1. Kisim/tam derinlik onarimi
1. Partial/full-depth repairs
12,3% 50, 25,25 $ 112,640
2. Elmas taglama/oluk agma
2. Diamond grinding/grooving
100 % 100 S 845

1. Catlak/derz dolgusu
1. Crak/Joint sealing

60, 20, 20 S 446

1. Yapisik beton kaplama
1. Bonded concrete overlay

$ 242,440

30, 50, 100 % 4,5,6in 40,30, 30

Dusik Maliyet / Low Cost Orta / Medium Yiksek / High
Rehab #1 25 yil/years - : ' : '
Olasilik / Probability 33% ¥ 33% ' 34% E
25 Nicelik Olasilik Birim Fiyat E E Nicelik Olasilik Birim Fiyat E E Nicelik Olasilik Birim Fiyat E
Quantity Probability Unit Cost " Quantity Probability Unit Cost " Quantity Probability Unit Cost !
5 1. Catlak/derz dolgusu E E 1. Kisim/tam derinlik onarimi E E 1. Yapigik beton kaplama E
— 1. Crak/Joint sealing " 1. Partial/full-depth repairs " 1. Bonded concrete overlay !
b}, 30, 50,100 % 10,20, 70 S 446 " 12 3% 25,50, 25 S 112,640 " 2,3, 4in 20, 40,40 $173393 ,
=L I I |
] " 2. ElImas taglama/oluk agma " '
S| " 2. Diamond grinding/grooving " :
O il 100% 100 sgas |1 ;
g . | N | . :
;‘ Rehab #2 35 yil/years E E E E E
U Olasilik / Probability 33% " 33% " 34% i
Nicelik Olasllik Birim Fiyat | 1! Nicelik Olasilik Birim Figyat | 1! Nicelik Olasilik Birim Figat | !
Quantity Probability Unit Cost " Quantity Probability Unit Cost " Quantity Probability Unit Cost ,
1. Gatlak/derz dolgusu E E 1. Kisim/tam derinlik onarimi E E 1. Kismi/tam derinlik onarimi E
1. Crak/Joint sealing " 1. Partial/full-depth repairs " 1. Partial/full-depth repairs !
30,50,100% 60,20, 20 S 446 : ' 12 3% 50, 25, 25 $ 112640 : ' 12 3% 50, 25,25 S 112640 :
" 2. Elmas taglama/oluk agma " i
" 2. Diamond grinding/grooving " :
" 100 % 100 S 845 " 1
Rehab #1 45 yil/years E E E E E
Olasilik / Probability 33% " 33% " 34% |
Nicelik Olasllik Birim Figyat | |} Nicelik Olasilik Birim Figat | |} Nicelik Olasilik Birim Fiyat | |
Quantity Probability Unit Cost " Quantity Probability Unit Cost " Quantity Probability Unit Cost '

Sekil 6. Vaka analizi: beton kaplama tasarimi igin genigletiimis rehabilitasyon programlari
Figure 6. Case study: expanded rehabilitation schedules for concrete pavement design
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Olasiliklar, tim rehabilitasyon programlart igin hesaplanir. Daha
sonra, toplam olasiigin bir oimasi amaciyla birbiriyle uyusmayan
yuzey kaplamasi dncesi ve sonrasi arasindaki elverissiz
baglantilar icin gerekliayarlamalar yapilir. Bu olasilik dagilim,
Monte Carlo simulasyonu sirasinda rastgele rehabilitasyon
programinin ¢iziimesinde temel olarak kullaniimak Uzere
kaydedilir.

Sekil 8'de gosterildigi gibi, rehabilitasyon programlarinin
olusturulmasini kolaylastirmak igin bir grafiksel kullanici
ara yuzu (GUI) gelistirilmistir. Arayuz, 4 rehabilitasyon, her
rehabilitasyonicin 4 segenek, her secenekigin 4 iyilestirme ve
her tedavi icin 3 nicelik barindirabilir. iyilestirmeler, Tablo 1baz
alinarak olusturulan havuzdan segilir. Boylece, kaplama oncesi
ve sonrasi bilgileriile malzeme dzelliklerine dair bilgiler otomatik
olarak elde edilir. Gerekli girdiler, her bir iyilestirmenin olasiligi
ve birim maliyetinin yani sira secenekler ve rehabilitasyonlar
arasindaki olasiliktr. GUI'nin bir diger ozelligi, olusturulan
rehabilitasyon programlarinin gelecekte yapilacak dedisiklikler
/ adaptasyonlar icin kullanilabilecek olusudur.

The probabilities are calculated for all the rehabilitation
schedules, which are then adjusted for infeasible connections
between mismatching pre- and post-surfs in order to yield a
total probability of one. This probability distribution will then
be saved as the basis for drawing the random rehabilitation
schedule during the Monte Carlo simulation.

A graphical user interface (GUI) was developed to facilitate the
generation of the rehabilitation schedules, as shown in Figure
8 The interface can accommodate up to 4 rehabilitations,
4 options for each rehab, 4 treatments for each option and
3 quantities for each treatment. The treatments can be
picked from the pool that is based on Table 1, which will
autornatically import the pre-surf, post-surf as well as the
matl. properties. The needed inputs are only the probability
and unit cost for each treatment, as well as the probability
between the options and the rehabs. One nice feature of
the GUI is that the generated rehabilitation schedules can
be saved for future modification/adaption.

Dusik Maliyet / Low Cost Orta / Medium Yiksek / High
Rehab #1 15 yil/years
Olasilik / Probasility 33% 33% 34%
Nicelik Olasilik Birim Fiyat Nicelik Olasilik Birim Fiyat Nicelik Olasilik Birim Fiyat
Quantity Probability Unit Cost Quantity Probability Unit Cost Quantity Probability Unit Cost

1. Yalitim (talas, sis, gamur mikro-)
1. Seals (chip/fog/slurry/micro-)

1. Asfalt yama / gukur diizeltme
1. Asphalt patching / pothole filling

1. ince asfalt kaplama
1. Thin asphalt overlay

5 100 % 100 $ 800 il 2510% 30,40,30 $1264 | ii| 234in 50, 25,25 $153120
1 " 2. Agik kademeli siirtinme tabakasi "

i N 2. Open gradation friction course "

' " 0.5,1in 50,50 5183744 | I

E Rehab #2 25 yil/years E E E E

: Olasilik / Probasility 33% i 33% " 34%

! Nicelik Olasilik Birim Fiyat " Nicelik Olasilik Birim Fiyat " Nicelik Olasllik Birim Fiyat
1 Quantity Probability Unit Cost " Quantity Probability Unit Cost " Quantity Probability Unit Cost
! 1. Asfalt yama / gukur diizeltme E ! 1.ince asfalt kaplama E ! 1. Asfalt mil / dolgu

! 1. Asphalt patching / pothole filling " 1. Thin asphalt overlay " 1. Asphalt mill / fill

1| 2510% 304030 $11264 | 11| 234in 50,2525  $153120 || 3450 30,3555  $153120
 Rehab #1 35 yil/years ' "

! Olasilik / Probasility 33% " 33% " 34%

E Nicelik Olasilik Birim Fiyat E E Nicelik Olasilik Birim Fiyat E E Nicelik Olasilik Birim Fiyat
! Quantity Probability Unit Cost " Quantity Probability Unit Cost " Quantity Probability Unit Cost
; 1. Kademeli siirtiinme tabakasi h 1. Asfalt yama / gukur diizeltme EE 1. Asfalt mil / dolgu

' 1. Open gradation friction course " 1. Asphalt patching / pothole filling " 1. Asphalt mill / fill

, 05 1in 50,50 $ 183,744 0 2,510 % 30,40, 30 S 11264 " 3,4,5in 30, 35,55 $ 1537120
E Rehab #1 45 yil/years " "

5 Olasilik / Proboasility 33% h 33% 55 34%

i Nicelik Olasilik Birim Figat | 1+ Nicelik Olasilik Birim Figat | i+ Nicelik Olasilik Birim Fiyat
E Quantity Probability UnitCost | i1 | Quantity Probability Unit Cost | i Quantity Probability Unit Cost
1 1. Asfalt yama / gukur diizeltme " 1.ince asfalt kaplama " 1. Asfalt mil / dolgu

1 1. Asphalt patching / pothole filling :: 1. Thin asphalt overlay " 1. Asphalt mill / fill

, 2,510 % 30,40, 30 $ 11264 " 2,3, 4in 50, 25,25 $153120 " 3,4,5in 30, 35,55 $1537120

Sekil 7. Asfalt kaplama tasarimiigin genisletilmis rehabilitasyon programlari
Figure 7. Case study: expanded rehabilitation schedules for asphalt pavement design
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Sekil 8. Olasiliksal rehabilitasyon programi olusturan grafiksel arayiz
Figure 8. Graphical interface for generating the probabilistic rehabilitation schedules

Vaka ¢alismasi en basit vakalarla, yani her rehabilitasyon
icin sadece bir segcenede sahip standart programlarla
basladi. Bununla birlikte, her bir secenek, birden fazla nicelik
ile atanir; bu da yol kaplamasi perfarmansinin belirsizligini
hesaba katan baska bir yontemdir. Gergekei olmak icin,
zaman gegtikge, kaplamanin yapisal bozulmasini yansitacak
sekilde daha buyuk bir nicelik igin daha yuksek bir olasilik
belirlendi. Sadece MIT RPPM'yi dikkate alan tahminler, orta
buyukluktekiiyilestirmelere dayandirildi.

Sekil 6 ve Sekil 7 'deki "DusUk maliyet” gizelgesinin sonuglary,
Sekil S ‘'da sunulmustur. “PCC_Fiyat Prajeksiyon (PCC_Price
Projection) (PP)" ve "AC_Fiyat Projeksiyon (AC_Price Projection)
(PP)" egrileri, yalnizca orta buyuklukteki PPyi dikkate alan
tahminleri temsil eder. Orta buyukluk, her rehabilitasyonigin
%100 olasllikla birlikte kullanildi. Rehabilitasyon maliyetlerindeki
degisim [egrinin NPV araligj) goz ardi edilebilir gibi gorinmektedir
CUnku, dusuk maliyetli senaryo, sadece minimal rehabilitasyon
faaliyetlerini ingormektedir. Benzer sekilde, sadece PR goz
onunde bulunduruldugunda rehabilitasyon maliyetlerinin
degjisimi, "PCC_Probabilistic Rehab (PR)" ve "AC_Prababilistic
Rehab (PR)" egrileriyle yansitildigg gibi minimaldir. Hem PP hemn
de PR g6z gnune alindiginds, “PCC_PP & PR" ve "AC_PP &
PR" tarafindan yansitilan sanug tahminlerinde de minimal
degisiklikler gozlenmektedir.

100% ,[

Kiimiilatif Olasilik / Cumulative Probability

200 250 300

Net Bugiinkii Deger / Net Present Value

The cases study started with the simplest cases, i.e. standard
schedules that only have one option for each rehabilitation.
Nevertheless, each option is assigned with multiple quantities
which is another means to account for the uncertainty of
pavement performance. To be realistic, a higher probability
was specified for a larger quantity as time goes into the
future to reflect the structural deterioration of the pavement
structure. The predictions only considering the MIT RPPM
were based on the medium quantity of the treatments.

The results for the “Low cost” schedule of Figure 6 and
Figure 7 are presented in Figure S. The "PCC_Price Projection
(PP]" and "AC_Price Projection (PP)’ curves represent the
predictions only considering PP, for which the medium
quantity was used with 100% probability for each rehab.
The variation of the rehabilitation costs (the NPV range of
the curve) seems negligible, because the lowcost scenario
only prescribes minimal rehabilitation activities. Similarly, the
variation of the rehabilitation costs when only considering PR
is also minimal, as reflected by the curves "PCC_Probabilistic
Rehab (PR)" and "AC_Probabilistic Rehab (PR)” When both PP
and PR are considered, the resulted predictions, as reflected
by "PCC_PP & PR" and "AC_PP & PR’, also show minimal
variations.

PCC_Price Projection (PP)
e AC_Price Projecuce (PP)
- = = PCC_Prebatiane Rehad (PR)
e AC_Prebatilissic Rehab (PR)
-~ -PCC_PPAPR
e AC_PP & PR

450 500
Milyon / Milions

3so0 4%

Sekil 9. LCCA Vaka Analizi - Dusuk Maliyetli Rehabilitasyon Programinin Olasiliksal NPV'si
Figure 9. Probabilistic NPV for the LCCA case study- Low cost rehabilitation schedule
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"Orta" maliyetli programin sonuglar Sekil 10'da gosterimistir.
Sadece PP'yi dikkate alan tahminler, "Dustk maliyet”
programina gore daha buyuk bir sspma gostermeye baslar.
Bunun nedeni, “Orta” maliyetli programda daha fazla malzeme
kullanimasidir. Buna ek olarak, asfalt tasariminin rehabilitasyon
maliyeti, biyuk oranda artmaktadir; ki bu ortalama (%50'lik
olasilikta) NPV'nin ~2.2 milyon dolardan ~2.9 milyon dolara
¢ikan buyuk dedisimini gostermektedir. Bu dedisiklik, beton
tasanmindaki degisimden daha buyuktur. Beton tasanimndaki
degisim ~2.6 milyon dolardan ~2.9 milyon dolara ¢ikmaktadir.
Sadece PR goz 6nune alindidinda rehabilitasyon maliyetlerinin
hem ortalamasi hem de varyasyonu, beton ve asfalt tasarimlar
arasindaki miktara benzer sekilde artmaktadir. Hem PP hem
de PR tahminlere dahil edildiginde rehabilitasyon maliyetinin
ortalamasi sadece PP'yi dikkate alan tahminlerle uyumludur.
Bununla birlikte, maliyetin varyasyonu, PR'yi dikkate alanlar
daha yakindan takip etmektedir. Bagka bir deyigle, PP
modeli, tahminlerin yerini (degisimini) daha fazla etkilerken;
PR madelinin tahminlerin varyasyonunu (seklini) daha fazla
etkiledigi gortimektedir.

100% / /'/ -~
(22 / "" f/ ":
e / 4

Kiimiilatif Olasilik / Cumulative Probability
S

1% / / "‘,”//::
wl LD
250

200 300

Net Bugiinkii Deger / Net Present Value

Results for the "Medium” schedule are shown in Figure 10.
The predictions only considering PP start to show greater
variation compared to the “Low cost” schedule, mainly
due to the more materials used in the “Medium” schedule.
In addition, the rehabilitation cost for the asphalt design
increases greatly, which is indicated by the large shift of
average (@ 50% probability) NPV, from ~2.2 million dollars
to ~2.9 million dollars. This change is much greater than that
for the concrete design, ie. from ~2.6 million dollars to ~2.8
million dollars. When only PR is considered, both the average
and the variation of the rehabilitation costs increase with a
similar amount between the concrete and asphalt designs.
When incorporating both PP and PR into the predictions, the
average of the rehabilitation cost agrees with the predictions
considering only PP. However, the variation of the cost more
closely follows those considering PR. In other words, the
PP model seems to more affect the location (shift) of the
predictions, while the PR model seems to more affect the
variation (shape) of the predictions.

PCC_Price Projecton (PP)
AC_Price Projection (PP)
= = = PCC_Probatilistic Rehab (PR)
e AC_Probatenstic Rebab (PR)
-~ ~PCC_PPAPR
AC_PP & PR

350 400 450 500

Milyon / Milions

Sekil 10. LCCA Vaka Analizi - Orta Maliyetli Rehabilitasyon Programinin Olasiliksal NPV'si
Figure 10. Probabilistic NPV for the LCCA case study- Medium cost rehabilitation schedule

"YUksek” maliyetli programin sonuglari Sekil 11'de
gosteriimektedir. Sadece PP'yi dikkate alan tahminler, maliyet
degisimlerini daha da arttirmaktadir. Sadece PR goz 6nunde
bulunduruldugunds, ortalama ve ayni zamanda, maliyetlerin
degisimi “Orta" maliyetli programdan gok farkli dedildir. Hem
PP hem de PRyi dikkate alan tahminler, sadece PP'yi dikkate
alan tahminlerden daha cok PR’ dikkate alan tahminlerle
uyusmaktadir. Bu, MIT RPPM'nin rehabilitasyon programi
agisindan gok hassas oldugunu ve guvenilir sekilde kullanimiigin
gergekeibir rehabilitasyon programinin belirlenmesi gerektigini
gostermektedir. Alternatif olarak, bu ¢alismada sunulan PR
modeli gibi bir rehabilitasyon programinin olasiliksal temelli
secimi kullanilabilir. Bu da, sadece, kaplama performansindaki
belirsizlikleri hesaba katmaz; ayni zamands, uygunsuz bir
sekilde secilmis sabit programdan dolayi olmasi gerekenden
fazla ya da az olan tahminleri engelleyen PP tahminlerini de
stabilize eder.

Programlar karistinldiginda olasiliksal NPV tahminleri Sekil
12'de gosterilmistir. Hem PP hem de PR'yi dikkate alan
tahminlerin, sadece PP'yi dikkate alindigindakine benzer
bir artalama maliyet gosterdigi; ancak, sadece PR’ dikkate
alanlarla benzer bir sekil ortaya koydugu gorulebilir.

Results for the "High” schedule are shown in Figure T1.
The predictions only considering PP show an even greater
increase of the variation of costs. When only considering
PR, the average as well as the variation of the costs are not
much different from the “Medium"” schedule. The predictions
considering both PP and PR agree more with those only
considering PR than those only considering PP. This implies
that the MIT RPPM is very sensitive to the rehabilitation
schedule, for the reliable use of which a realistic rehabilitation
schedule must be determined. Alternatively, a probability-
based selection of the rehabilitation schedule such as the PR
model presented in this paper can be used, which not only
accounts for the uncertainties in pavement performance
but also stabilizes the PP predictions preventing significant
over/underpredictions due to an inappropriately selected
fixed schedule.

When the schedules are mixed, the probabilistic NPVs are
predicted as shown in Figure 12 It can be seen that the
predictions considering both PP and PR show an average
cost similar to those only considering PP, but they present
a shape similar to those only considering PR.
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Sekil 11. LCCA Vaka Analizi —

— AC_P¥ melM(ﬂ;
-rec "A'R
—AC_P/'IPR
/
/
J/
3150 a» 450

Milyon / Milions

DUsuk Maliyetli Rehabilitasyon Programi'nin Olasiliksal NPV'si

Figure 11. Probabilistic NPV for the LCCA case study- High cost rehabilitation schedule

;3

i

Kiimiilatif Olasilik / Cumulative Probability
¥ ¥ F 55

200 250 300

Net Bugiinkii Deger / Net Present Value

Sekil 12. LCCA Vaka Analizi -

PCC_Price Projection (PP)
e AC_Price Progececn (PP)
= = = PCC_Probatsiisnc Rehab (PR)
e AC_Probatilissic Rehab (PR)
- «PCC_PPAPR
~———AC_PP&PR

350 400 450 500

Milyon / Milions

Karisik (Dusuk, Orta ve Yuksek) Maliyetli Rehabilitasyon Programinin Olasiliksal NPV's|

Figure 12. Probabilistic NPV for the LCCA case study- Mixed (low, medium & high) schedules

4. Ozet

Bu yazida, yol kaplamalarinin LCCA'sI icin olasiliksal fiyat
projeksiyonu ve rehabilitasyon programi segimiigeren yeni
bir hesap ¢gizelgesi tabanli arag tanitildi. Malzeme spesifik
enflasyonunu hesaba katan fiyat projeksiyonu icin MIT
RPPM modeli kullanilmistir. Bu modelin secilen rehabilitasyon
programina ¢ok duyarl oldugu tespit edilmistir. Baska bir
deyisle RPPM, standart, ilkeleri belli program olarak adapte
edilmis rehabilitasyon programina bagl olarak rakip yol
kaplama tasarimlari arasinda cnemli dlcude farkl yasam
dongusu maliyetleri 6ngormustur. Bu duyarlilik, guvenilir bir
rehabilitasyon programi dngorusune sahip olmanin gerekliligini
vurgular. Bu caligsmada 6ne suruldugu gibi rehabilitasyon
programinin otomatik ve olasiliksal olarak olusturulmasi
bir ¢ozUm olabilir. Bu, dncelikle baslangigtaki yol kaplama
tasariminin mumkun olan en iyi ve en katd performansini
tahmin ederek ve buna gore, gerekli rehabilitasyon programlarini
tanimlayarak basariimistir. Daha sonra, bir Monte Carlo analizi
gerceklestirimistir; burada iyilestirme etkinlikleri ve bunlarin
iligkili miktarlari / maliyetleri, kullanici tarafindan belirlenen
olasiliklara gore rehabilitasyon cizelgelerinin 6nceden
tanimlanmig araliklarindan alinmistr.
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4. Conclusions

This paper introduced a new spreadsheet-based tool that
incorporates probabilistic price projection and rehabilitation
schedule selection for the LCCA of pavements. The MIT
RPPM maodel was used for the price projection that
considered material specific inflation, which was found to be
very sensitive to the selected rehabilitation schedule. In other
words, the RPPM predicted significantly different life cycle
costs between competing pavement designs depending on
which rehabilitation schedule was adopted as the standard,
policy-set schedule. Such sensitivity highlights the necessity
of having a reliable prediction of the rehabilitation schedule.
One solution is to employ an automated and probabilistic
generation of the rehabilitation schedule, as introduced in
this study. This was achieved by first estimating the best and
worst possible performance of the initial pavement design,
and accordingly defining the rehabilitation schedules needed.
A Monte Carlo analysis was then conducted, in which the
treatment activities as well their associated quantities/costs
were drown from the predefined range of rehabilitation
schedules according to the user-specified probabilities.



Hem fiat prajeksiyonu (PP)nu hem de olasiliksal rehabilitasyon
(PRInu dikkate alan kompozit model Karsilastiriirken, kompozit
modelin tahminlerinin PR modelinin sekli ve PP modelinin
buyuklugu ile benzer ozellikler gosterdigi bulunmustur. Bagka
bir deyisle, PP modeli kompozit model tahminlerinin seklini
belirlerken, PR madeli kompozit model tahminlerinin degisimini
belirlemektedir.

Yeni PR modeli, tahmin edilen LCCA NPV'nin duzgun bir
egrisini olusturmak igin rehabilitasyon cizelgelerinin sinirlari
arasinda bazl ara seceneklere ihtiyag duymaktadir. Her
rehabilitasyon igin en az Uc alternatifi icinde bulunduran
en az bir ara secenegin kullaniimasi tavsiye edilir. Olasiliksal
rehabilitasyon programlarinin otomatik olarak olusturulmasini
kolaylastiran bir grafiksel kullanici arayuzd de ileri surdlmustar.
Arayuz, maksimum 4 rehabilitasyon, her rehabilitasyon igin
4 secgenek, her secenek icin 4 iyilestirme ve her tedavi icin
3 nicelik saglar.

Onerilen yaklasimin kisitlamalarindan biri, rehabilitasyon
zamanlamasinin rehabilitasyon faaliyetlerine bagimli olmasidir.
Baska bir deyisle, ayni rehabilitasyonun alternatifleri ayni
zamanlamay! paylasmalidir. Gelecekte gosterilecek gelisimle
rehabilitasyon zamanlamasi, seceneklerin bir dzelligi haline
getirilecektir. Boylece, olusturulan rehabilitasyon yollar,
olasi rehabilitasyon programlarinin tum alanini daha esnek
bir sekilde kapsayabilecektir. Bu araci kullanmanin bir
baska zorlugu, alternatif segenekler / miktarlar arasindaki
olasiliklari belirflemektir. Onerilen strateji, olasi rehabilitasyon
programlarinin sinirlarini belirlemek icin oncelikli olarak yol
kaplamasi performansi veritabanina veya uzman goruslerine
basvurmaktir. Rehabilitasyon programinin iki sinir arasinda
dagihmi konusunda bir istatistik yoksa, sinirlar arasinda
normal veya duzenli bir dagihm varliginin kabul edimesi dnerilir.

Referanslar / References

When comparing the composite model that considered both
price projection (PP) and probabilistic rehabilitation (PR),
it was found that the predictions of the composite model
followed the shape of the PR model and the magnitude of the
PP maodel In other words, the PP model determines the shape
of the composite-model predictions while the PR model
determines the shift of the composite-model predictions.

The new PR model requires some intermediate options
between the bounds of rehabilitation schedules to generate
a smooth curve of predicted LCCA NPV. It is recommended
that at least one intermediate option be employed, which
tronslates to at least three alternatives for each rehabilitation.
A graphical user interface was also presented, which
facilitates the automated generation of the probabilistic
rehabilitation schedules. The interface allows for a maximum
of 4 rehabilitations, 4 options for each rehabilitation,
4 treatments for each option, and 3 quantities for each
treatment.

One limitation of the proposed approach is that the
rehabilitation timing is not independent from the
rehabilitation activities. In other words, the alternatives for
the same rehabilitation must share the same timing. In future
development, the rehabilitation timing will be made a property
of the options so that the generated rehabilitation paths can
more flexibly cover the whole space of possible rehabilitation
schedules. Another challenge of using this tool is to determine
the probabilities between the alternative options/quantities.
A recommended strategy is to first consult pavement
performance database or expert opinions to determine the
bounds of possible rehabilitation schedules. If no statistics is
available regarding the distribution of rehabilitation schedule
between the two bounds, it is recommended that a normal
or uniform distribution between the bounds be assumed.
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Toz Emisyonlarini Kontrol Etmek igin

Benzersiz Bir Strate]l

________________________________________

B Martin Engineering tarafindan hazirlanmistr.
Designed by Martin Engineering.

______________

Ozet

Konveyor teknolajisinde kuresel bir lider, yenilikgi bir transfer
noktasi ¢ozUmU uygulayarak bir gimento dretim tesisinin
yeralt kiregtasl madenindeki toz emisyonlarini azaltmaya
yardimei oldu. Ana konveyore aktarma sirasinda kargo akisinin
her iki tarafina bir yuzey aktif madde puskurtmek igin ozel
olarak tasarlanmis bir toz kontrol Unitesini (Dust Control Unit
- DCU) kullanan Martin Engineering, Dunya ¢apinda Uretim
saglayan lider gimento Ureticisi firmaya, yeralti bant yolu
boyunca ve acik depolama sahasinda desarj sirasindaki kagak
tozlari tutmaya yardimci oldu. Sonucta toz emisyonlarinda
onemlibir dUsus sadlandi, daha guvenli bir is yeri olugturuldu
ve yatinmda olculebilir bir geri donus elde edildi.

Girig

Cimento sirketi 1903'ten beri sektorde. Yuz yili agkin bir
suredir sirket operasyonlarini gelistirerek ve artirarak gimento
Uretim kapasitesini bugun yaklasik yilda 171 milyon ton klinker
kapasitesine ulastird!.

106 m'lik yeralti madeni su anda sirketin Tip I/l ve Tip Il
Portland gimentosundaki toz karisimini Uretmek icin gerekii
olan hammaddenin %75'ini olusturan birincil kiregtast kaynagini
olusturuyor. Yillik yaklasik 1,4 milyon ton kireg tagi saglayan
cikarilan malzeme, kamyon ve yuksek hizli konveyorlerle
tasinarak yuzeye cikarilir ve 91.000 ton kapasiteli acik
depolama yigininda tutulur. Bundan sonra dort asamali 6n
Isitici/6n kalsinatore sahip firina aktariimaktadir.

Elli tonluk kamyonlar saatte cikarilan 545 — 590 metrik
ton kireg tasini bir darbeli kiriciy besleyen yeralti silosuna
dokuyor. Kiricida bu kayalar 101 mm'den daha kuguk pargalara
ayriliyor. Agrega daha sonra 122 m'lik yol icin yaklasik 3,5
m/s hizla hareket eden 1524 mm geniglikte bandi olan O nolu
konveyore yukleniyor. Kaya, Konveyor 1Uzerine bir transfer
kanali araciligiyla tahliye ediliyor ve 400 m uzunlugundaki
egimli bant Uzerinde yuzeye dogru hareket ederek 6 m
yUkseklikten agik depolama yigininin Uzerine dusuyor.

Cevre Muduru “Kabul edilemez toz emisyonlarn Urettigini
belirledigimiz iki ana alan yeralti kirici silosu ve malzemenin
stok olarak yigildigr acik sahadaydi” diye agikliyor.
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Abstract

A global leader in conveyor technology has helped mitigate
dust emissions at the underground limestone mine of a
cement production plant by implementing an innovative
transfer point solution. Using a specially-designed dust
control unit (DCU) to spray a surfactant onto both sides of
the cargo stream during transfer onto the main conveyor,
Martin Engineering was able to help Cement Company,
suppress fugitive dust both along the underground belt path
and during discharge at the outdoor storage yard. The result
was a significant reduction in dust emissions, creating a safer
workplace and offering a measurable return on investment.

Introduction

Cement plant has been in operation since 1903. Over more
than a century, the company has continued to improve and
increase operations to reach a current cement production
capacity of 1.2 million short tons (=11 mil. tonnes) of clinker
annually.

A 350 foot (106 m) underground mine now provides the
primary source of limestone, which makes up 75% of the
row material required to produce the meal in the company’s
Type /I, and Type Il Portland cement. Yielding 16 million
short tons (=14 million tonnes) of limestone annually, the
extracted material is transported via truck and high-speed
conveyors in order to move it to the surface, where it is held
in @ 100,000 ton (97000 tonne] outdoor storage pile, then
processed through a four-stage preheater/precalciner dry
process cement kiln.

Fifty-ton trucks dump 600-650 t/h (544-589 mt/h] of
extracted limestone into an underground hopper that feeds
an impact crusher, which reduces the rocks to 4-in. (101
mm) minus. The aggregate is then loaded onto Conveyor G,
a 60-inch (1524 mm) wide belt traveling approximately 700
fpm (3.5 m/s) for 400 feet (122 m). The rock is discharged
through a transfer chute onto Conveyor 7, travelling up the
1300 foot (400 m) inclined belt to the surface and dropping
20 feet (6 m) onto the outdoor storage pile.

As determined by the Environmental Manager the two
main areas which were identified as having unacceptable
dust emissions were at the underground crusher hopper
and outdoors where the material was discharged onto the
stockpile.



Coézimler

Qrijinal toz kantrol ekipmani kargo yuzeyini 1slatma amagli
geleneksel bir yaklasimla yapilmisti. Ancak operatorler
kirectas! tozunun tek basina suyla yeterince kontrol
edimedigini 6grendi. Martin Engineering temsilcileri, Unitenin
yeteneklerinin tam clarak sergilenmesine olanak taniyan
tamamen islevsel bir Martin® Toz Kontrol Unitesi (Dust
Control Unit - DCU) taglyan ve bir romorkla sahayr ziyaret
etti. Kargo akisinin uctan uca ilerlemesiniizleyen teknisyenler,
en iyi nlem seklini belirlediler.

Martin Engineering olarak incelemeden sonra, her iki yerde de
toz kontrolUnu optimize eden bir plan gelistirdik ve mumkin
oldugunca standart ekipman kullandik.

Solutions

The original dust control equipment followed ¢ traditional
approach, with a goal of wetting the surface of the cargo.
However, operators learned that limestone dust was not
being adequately controlled by the water alone. Martin
Engineering representatives visited the site with a trailer
containing a fully functional Martin® Dust Control Unit
(DCU), allowing a full demonstration of the unit's capabilities.
Conducting an end-to-end walkthrough of the cargo flow,
technicians were able to determine the best course of action.

After inspection, a plan that optimized the dust control at
both locations, while using as much common equipment as
possible was devised

Resim 1. Toz yonetim sistemi malzemeyi tahliye sirasinda Ustten ve alttan sartlandirnyor.
Figure 1. The dust management system treats the material from the top and bottom during discharge.

Konveyor 1tahliyesinde servis verebimeyi saglamak amaciyla
6 nozully, kizakl bir sistem kuruldu ve bosaltma cebindeki
sorunlara ¢ozum olarak bir manifold sistemi yerlestirildi.
Uygulamanin yalnizca ihtiyag duyuldugunda calismasini
saglamak igin her iki konumda da malzeme izleme sensorleri
kullanildr.

DCU'daki pompalar, her bir pompa igin su ve kimyasallarin
akisinin bagimsiz olarak kontrolund saglayan dedisken frekansli
tahrik (variable frequency drive - VFD) ile galisiyor. Tescilli
Martin MEL-101 kimyasal baglayici katki maddesi, calisma
kosullarina uyacak sekilde uygun oranda dozlaniyor. Tum
sistem tesisin kontrol sistemi ile entegre ve boylece uzaktan
izlenebiliyor.

Yaklasik 300:1 oraninda su:katki oranina sahip olan MEL-1071
suyu ekonomik konsantrasyonlarda kullanarak toz tutmadaki
rolunu destekliyor. VFD tahrikli pompa, maliyetleri kontrol
altinda tutmakicin kimyasallari sadece konveyorlerde malzeme
tespit edildiginde kimyasal salacak sekilde duzenliyor.

Silo agizlarina nozullar yerlestirildi. Boylece toz kontrol
Unitesi, sartlandiriimis nemi ige, darbe bolgesine dogru
puskurtebiliyor. Yeni toz kontrol sistemi pargaciklari malzeme
akisi icinde tutarak, saglik ve guvenlik sorunlarini en aza
indirmeye, ekipmandaki asinmayl ve yipranmayi azaltmaya
ve daha iyi bir calisma ortami olusturmaya yardimei oluyor.

A 6-nozzle cradle-mount system was installed to provide
serviceability at the Conveyor 1 discharge, and a manifold
system was placed to address the issues at the dump
pocket. Material monitoring sensors were employed at both
locations to ensure application only when needed.

The pumps in the DCU are powered by variable frequency
drive (VFD). allowing independent control aver the flow of
water and chemicals for each pump. The proprietary Martin
MEL-107 chemical binder additive is dosed at the proper
ratio to suit the operating conditions. The entire system is
integrated with the plant’s control system, so that it can be
monitored remotely.

With an approximate 300:1 water-to-additive ratio, the MEL-
1017 supports the water's role in providing dust suppression
using economically concentrated volumes. To control costs,
the VFD-driven pump regulates chemical flow by releasing
chemical only when material is detected on the conveyors.

Nozzles were placed at the hopper mouth, so the DCU could
spray treated moisture inward toward the impact zone. By
keeping the particles within the material flow, the new dust
control system helps minimize health and safety issues,
reduce wear and tear on equipment and create a better
work environment.
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Resim 2. Sistemi tesisin PLC'sine entegre etmek operatorlerin
kimyasal gikisiniizlemesine ve ayarlamasina yardimci oluyor.
Figure 2. Integrating the system with the plant's PLC helps
operators to monitor and adjust chemical outputs.

Sonuglar

En uygun kimyasal madde/su oranini elde etmek icin ince
ayar yapildiktan ve kargo akisinin en iyi sekilde kapsanmasi
i¢in uygun puskurtucu yerlestirimesinden sonra sistem toz
emisyonlarinin gorsel belirtilerini ortadan kaldirdi, madenin
icerideki ve disindaki hava kalitesini Gnemli lctde artirdi.

Sistemin neredeyse bir lamba anahtari gibi calistigi gortluyor.
Toz kantrol Unitesini agar agmaz, artik emisyon noktalarindan
herhangi birinde toz kalmiyor. Kapattiginizda birkag dakika
icinde toz geri donuyor.

o T - P
Resim 3. Monitorler, valfler ve takviyeler erisilebilir kabinlerdedrr,
bu nedenle sistemin muayenesi ve bakimi kolaydir.

Figure 3. Monitors, valves and boosters are in accessible

cabinets, so the system is easy to inspect and maintain.

Results

After some fine-tuning to obtain the optimal chemical-to-
water ratio, as well as proper sprayer placement for best
coverage of the cargo flow, the system has eliminated most
visual signs of dust emissions and has drastically improved
air quality in and out of the mine.

As explained by the Product Engineer at Martin Engineering
the system almost works like a light switch. When the DCU
is turned on the dust is no longer present at either of the
emission points. When itis turned off, within a few minutes,
the dust returns back.

Figure 4. O nolu konveyor calisir durumda iken, ortam havasi temiz ve ¢alisma alani ise sakindir.
Figure 4. With Conveyor O running in the background, the air is clear and the work area is compliant.

Madende 22 ¢alisan var. Cimento endustrisi tozunun topluma
ve iscilere maliyeti EPA (Cevre Koruma Kurumu) tarafindan
toz yonetmeliklerine dayanak almasi amaciyla derinlemesine
incelenmistir! Kurulumun maliyeti yaklasik 5S0.000 Amerikan
Dolari, yilik bakim ve kimyasal madde maliyetleri yilda yaklasik
35.000 Amerikan Dolari civarinda. Maliyetlerin 5 yillik Net
Guncel Degeri (Net Present Value — NPV) arti yatinm, toplamda
yaklagik 200000 Amerikan Dolart. EPA (Cevre Koruma Kurumu)
raporundakiverilere gore gimento sirketinin madende proaktif
olmasinin topluma sagladigi fayda yaklasik 375.000 Amerikan
Dolari. Dolayisiyla, iscileri ve gevredeki yerlesimleri korumada
proaktif olma yonundeki sezgisel karar akillica bir tercinti.
Sirketin dogrudan avantajlari, daha az saglik ve gUvenlik sorunu
ve artan ekipman 6mrU de dahil olmak Uzere birgok agidan
goze garpiyor. Bazen sadece dogru olani yapmak bile yeter.
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There are 22 employees in the mine. The cost of cement
industry dust to society and workers has been studied in
depth by the EPA to justify dust regulations [1] The cost
of the installation was about $50,000 and the annual
maintenance and chemical costs are about $35,000 per
year. The 5-year Net Present Value (NPV) of the costs plus
the investment is about S200,000. Using the data from the
EPA report, the benefit to society created by the Cement
Plant from being proactive in the mine is about $375,000.
So, the intuitive decision to be proactive in protecting the
workers and surrounding neighborhoods was a wise choice.
There are many ways to look at the direct benefit to the
company, including reduced health and safety issues as
well as increased equipment life. Sometimes it pays just to
do the right thing.
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Cimento ve Beton DUnyasi Dergisinin bu sayisinda taranarak, 6zetleri cevrilen dergiler agagida verilmistir.

e Cement and Concrete Composites
¢ Construction and Building Materials
¢ Journal of Building Engineering

e Journal of Cleaner Production

e Energy Procedia

1. CIMENTO
1.1. Cimento Kimyasi

1.1.1. Nano-silikanin Kalsiyum Aliminat Cimentosundaki Hidratasyon ve Dénigime
Etkisi

H.M. Son, S.M. Park, J.G. Jang, H.K. Lee, Construction and Building Materials, 20718.

Bu galismada, nano-silikanin kalsiyum aluminat gimentosunun (CAC) donisimi ve
hidratasyonu Uzerindeki etkisi arastinimistir. Baslangic kurleme sicakligindan sonra
(20°C), malzeme, CAC'In hidratasyon dontsumand hizlandirmak igin 60°C'ye maruz
birakilmistir. Kurlemenin hemen baslarinda, CAC's eklenen nano-silika C,AH, ve AH,
formlariniazaltmistir. 60°C'ye maruz kaldiktan 1gun sonra, tum numunelerde basing

dayaniminin azaldidi gozlenmis ve bunun CAH,'un donisimiyle yakindan iligkili

§
s
Z

oldugu bulunmustur. 28 gun sonunda tum malzemelerde bu donusum gdzlenmis
ve dayanimlarin dustugu gorulmuastur. Fakat, nano-silika eklenmesi, yari kararli
fazlarin (CAH,, ve C,AH, ] kararli fazlara (C_,AH, ve AH,) donisUmUny azaltmistir.
Sonug olarak, basing dayanimindaki kayip, %4 nano-silika ilave edilerek olusturulan
stratlingite [CZASHS] ile azaltlmistir. CAC igerisine nano-silika ilave edilmesi, yari kararli
hidratlarin donUsumunU azaltmasinin yani sira stratlingite olusturarak CAC'In uzun

vadeli dayanimini koruyarak yapisal butunluk konusunda etkili olmustur.

Anahtar Sézcikler: kalsiyum aliminat cimentosu, nano-silika, ddnudsum, hidratasyon,
yari-kararli faz
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1.1.2. Hekzavalent Krom Varliginda Kalsiyum Aliminat

Cimentosu (CAC) Davranigi
R.C. vanov, C. Angulski da Luz, H.E. Zorel Jr, J.I. Pereira Filho

Krom sayisiz proseste bulunabilmektedir. Kromun, dzellikle
hekzavalent krom formu, sularda ve toprakta tehlikeli
yayihimi gevre Kirliligi riskini artirmaktadir. Bu calismada
potasyum dikromat (K,Cr,0,) olarak, Cr+évarliginda kalsiyum
aluminat ¢imentosu (CAC) davranisi incelenmektedir.
Cr+®nin immobilizasyonunda CAC'In etkinligi leaching testi
ile incelenmistir. Cr+® varliginda CAC'In hidratasyon Isisi,
hidratasyon Urunleri ve basing dayanimi da incelenmistir.
Sonuclar, Cr+ varliginin, susuz faz tuketiminin (kalsiyum
aluminat) inhibisyonu ile ilgili reaksiyon oranini kuvvetle
azalttigini gostermistir. Bununla birlikte, leaching testleri, Cr+6
immobiizasyonunda (>% 90) CAC'n Portland cimentosuna gore
daha iyi oldugunu gostermistir. CAC, ayrica hem hekzavalent

krom tutma kapasitesini hem de indirgenmesinde rol almigtir.

Anahtar Sézcikler: kalsiyum aluminat ¢cimentosu, krom,

leaching

1.2. Katkilar

1.2.1. Ciruf Katkili Portland Cimentosunun Kimyasal

Aktivasyonu

Ali Allahverdi, Afsaneh Malekia, Mostafa Mahinroostaag,
Journal of Building Engineering, 20718.

Kimyasal aktivasyon, ctruflarin hidrolik ozelliklerini gelistirmek
icin kullanilan en populer metotlardan bir tanesi olarak
dusunulmektedir. Bu galisma yuksek finn curuf katkil Portland
¢imentalarinin kimyasal aktivasyonunu sunmaktadir. Bu
amagla, Triizopropanolamin (TIPA) ve Trietonalamin (TEA)
dahil olmak Uzere birkag farkl kimyasal aktivator ve iki farkl
kalite gelistirici kullanilmistir. Baslangicta, ik karisimlar farki
oranlarda Portland gimentosu, ¢ozUnmeyen sulfat bazli
kimyasal aktivatorler kullanilarak hazirlanmistir. Optimum
karisim 28-60 gunlUk basing dayanimlari sonuglarina gore
secilmistir. Bu sonuglara gore, optimum karisim; %48 portland
gimentosuy, %43 curuf ve %9 ¢ozinmeyen kimyasal aktivator
icermektedir. Sanraki asamalarda, TIPA ve TEANIN farkii
dozgjlar dayanimiartirmasi igin optimum karisima eklenmistir.
Elde edilen sonuglara gore, % 0,040k TEANIN eklenmesi
neticesinde hem 28 hem de 60 gunluk basing dayanimlarinda

%8 artis saglanmistir. Basing dayanimini daha artirmakiicin,

klorda ¢ozunen kimyasal aktivator karisima eklenmistir.
Sonuglar, klor aktivatarlerinin tek basina kullanimlari veya
TEA ile birlikte kullanimlarinda kalite gelistirici olarak basing
dayanimlarinda daha fazla artis olmadigini gostermektedir.
Buna ragmen, elde edilen sonuglar klor cozunur kimyasal
aktivatorlerinin bir dizi hizlandirici davraniglar oldugunu
gostermistir. Taramall elektron mikroskobu ve XRD ile yapilan
calismalarda aktive edilmis karisimlarin 60 gunluk kurlenmis
sertlesmis pastalarinda mikroyapinin Portlandit kristaline
gomulmus amorf matriksten olustugunu gostermistir. Fourier
donUsumlu infrared spektraskopi uygulamasl, malzemenin
ana bagdlayici bileseni olan kalsiyum silikat hidratlarin varhigini

kanitlamistir.

Anahtar Sézcikler: katkill cimento, yuksek firin curufy,

kimyasal aktivasyon, kalite gelistirici

1.3. Proses

1.3.1. Alternatif Bir Yakit Olarak Aktif Karbon. Karbon Kilinin

Cimento Klinkerlesmesine Etkisi

Nuria Husillos Rodriguez, Sagrario Martinez-Ramirez, Maria

Teresa Blanco-Varela, Journal of Cleaner Production, 2076.

Harcanan aktif karbon, igme suyu tesislerinin bir yan drinudur.
Bu galismada, portland Klinker firinlarinda alternatif yakit olarak
atiklarin, petrol koku ile ikamesinin fizibilitesi arastirilmistr.
Bu c¢alisma alternatif yakitin bilesimini, kalorifik degerini,
kuluna ve agir metal igeriginin belirlenmesini igermektedir.
Harcanan aktif Karbon atesglemesinin Urettigi kul, klinker
Uzerinde, Klinkerlesme veya elde edilen klinkerin ¢zellikleri
Uzerindeki olasi etkisi de tespit edilmistir. Harcanan aktif
karbon, petrol kaktan (geleneksel cimento firin yakitlarindan
biri) % 18 daha disuk kalorifik dedere sahip olmasina ragmen,
0ngorulen amaca uygun bulunmustur. Aktif karbonun icerigi
(agirlikga %10) kok igerisindeki kulden yuksektir. Aktif karbon
kulu, snemli oranda anhidrit ve Kuvars, hematit ve gjiticerir,
fakat esas olarak amarf yapidan olusur (agirlikga %59). Bu
kulun Klinker fazlar Uzerindeki etkisi, kil yerine kullanilan
farin klinkerlestirilerek incelenmistir. Bu farin mineralojisi ve
kompozisyonu anlaminda benzerlik gosterdigi endustriyel
Urunlere kiyasla daha yuksek pisme gdstermistir. Kuldeki
sulfatvarligiklinkerdeki alit kristalinin buyumesini tetiklemistir.

Klinkerlesme suresince eser elementlerin kaybi da galisiimistr.
Anahtar Sozcikler: harcanmis aktif karbon, atik yonetimi,

cimento, Klinker, SEM/EDX
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1.3.2. LEILAC: Cimento ve Kire¢ Endistrisi igin Disik
Maliyetli CO2 Yakalama

Thomas PHillsa, Mark Sceats, Daniel Rennie, Paul Fennellg,

Energy, Procedia, 2017

LEILAC projesi, ¢cimento ve kireg endustrilerine devrim
niteliginde bir karbon yakalama teknolojisi uygulamasidir.
Bu praje, kiregtasinin kalsinasyonundan, enerji maliyeti ve
ekstra sermaye maliyetiolmaksizin (sikistirma disinda) CO,nin
yakalanmasini saglamayl amaglar. 271 milyon Euro fonlu
Ufuk2020 Programinda yer alan LEILAC 5 yil boyunca bir
konsorsiyum tarafindan gelistirilecektir. 240 t/g kapasiteli
pilot tesis Belgika, Lixhe'de ingaa edilecektir. Fabrikanin CO,
emisyonlarinin %35'i yakalanabilecek olup (fabrikanin direkt
toplam CO, emisyonu %60 civarinda), devam eden Ar-Ge

aktiviteleri belirsizlik ve riskleri azaltacaktir.

Anahtar Sézcikler: karbon yakalama, cimento, kireg, direkt

ayirma, endustriyel yakalama

2. BETON
2:1. Mekanik Ozellikler

211 Harglarda Alkali Silika Reaksiyonunu Azaltmak igin

Kalsiyum Siilfoaliminat Cimentosu Kullaniimasi

J.Kleib, G. Aouad, G. Louis, M. Zakhour, M. Boulos, A. Rousselet,
D. Bulteel, Construction and Building Materials, 2018

Betonda alkali silika reaksiyonunun azaltimasi dusuk alkalili
¢imento veya gimento benzeri malzeme kullanilarak yapilan
birgok ¢calismanin ilgi odagi olmustur. Bu galismada, kalsiyum
sulfoaluminat gimentosu dusuk alkali igerigi ve dusUk pH'da

karakterize edilerek bu amaca ulagmak igin kullanilmistir.

Calismanin temel amaci sulfoaluminat cimento pastasinin
bilesiminin, Portland ¢imentosu ile karsilastirildiginda alkali
silika reaksiyonunu azaltip azaltamayacagini dogrulamaktir.
Fransa'nin kuzeyinden gelen reaktif flintagregs, iki tip cimento
ile alkali silika reaksiyonunu baslatmak icin kullanilmistir:
Portland gimentosu CEM | 52.5 N-HOLCIM ve Kalsiyum
sUlfoaluminat gimentosu Alpenat-Vicat. Alkaliler NaOH ve
NaCl olarak harg karigim ¢ozeltisine eklenerek alti adet
harc elde edilmistir. Iki referans- portland ve stlfoaliminat
cimento-fazla miktarda alkali eklemeden, diger dort harg

NaOH ve NaCl ile hazirlanmistir.
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Sonuglara bakildiginda, referans harglari icin 140 gunluk
test sUresince genlesme/degisiklik olmadigi tespit edilmistir.
Portland gimentosu harctrigin, iki farkl kaynaktan gelen ayni
alkaliigerigine sahip (NaOH ve NaCl), neredeyse ayni genlesme
tespit edimistir. Genlesme dlgumleri, kalsiyum sulfoaluminat
¢imentosu, harclarda alkali silika reaksiyonunu portland
¢cimento harcina gore 7 kat azaltabilecegini gostermistir.
Bu sonug, alkali silika reaksiyonu nedeniyle, sulfoaliminat
esasli harglarda portland esasli harclardaki degisikliklerden

¢ok daha az oldugu mikroyapi gézlemleriyle dogrulanmistir.

Anahtar Sézcikler: kalsiyum sulfoaluminat cimentosu, alkali

silika reaksiyonu, dayaniklilik, beton

2.2. Katkilar

2.2.1. Atik Yapi Malzemelerinden Uretilen Polimer Betonun

Ozellikleri

Dr. Awham M. Hameed, Mohammad T. Hamza, Energy,
Procedia, 2019

Dogal kaynaklarin tukenmesinin dunyanin gelecedi agisindan
risk teskil etmesi sebebiyle, kullanigl malzemeler dretmek
icin malzemelerin geri donusumuU bilimsel arastirmalar
gunumuzde oldukga onemli bir konudur. Arastirmanin amaci,
yUksek mekanik ve fiziksel ozellige sahip Polimerik beton
(PC) Uretmektir PC, yikim ve uapim malzemelerinden olugan
agrega atiklan kullanilarak hazirlanmistir. Bu malzeme gimento
betonuile kiyaslandiginda daha dusuk maliyete sahiptir. Bu
tip ingaat ve yikim atiklari dogal ve nehir kumlarinin agrega
yerine ikamesi (cimento/beton molozu, seramik ve bina atiklar
vs) olarak kullanilmistir. Ayrica doymamis polyester regine
¢imentoikamesinde kullanimistir. Recinelerin agirikga yuzdesi
polimerik betonun Uretilmesi igin %20, 25 ve 30 araliginda
dedistirimistir. Yogunluk gibi fiziksel test ve basing dayanim,
egilme dayanimi, gerilme mukavemeti ve Schmidt gekici gibi
mekanik testler gerceklestirimistir. Sonuglar, hazirlanan tum
harclarin mekanik ozelliklerinin, ilave edilen polimerin agirlk
yUzdesinin arttinimasi ile arttigini ve yogunlugu azalttigini
gostermistir. Bu tip bir polimer harcinin prekast gibi farkl

uygulamalarda kullaniimasinin tesvik edildigi belirtimistir.

Anahtar Sozcukler: polimerik beton, polyester, geri dondsum,

atik, ykim, insaat



TCMB Yayinlari, Birlik Adresinden Temin Edilebilir. Tc MB

Ankara Teknoloji Gelistirme Bolgesi Cyberpark 1605.Cad. Dilek Binasi 06800-Bilkent/ANKARA Tel: (0312) 444 50 57 (Pbx) [ e

Cimento ve Beton Diinyasi / Say1: 137 / Ocak-Subat 2019
Cement and Concrete World / No: 137 / January-February 2019

99
Z
Q
=
<
=
=
)
¥

91



Beton Yol Kap
€O, Azal tilrm

-

:
2
z

Tc M B TCMB Yayinlari, Birlik Adresinden Temin Edilebilir.

92 (imento ve Beton Diinyast / Say1: 137 / Ocak-Subat 2019
Cement and Concrete World / No: 137/]arthczi‘)’»l"bbrz,tary 2019

AL

lamalar Ui:-lr!.lr!:tda
aqina Katka Saglar

Ankara Teknoloji Gelistirme Bolgesi Cyberpark 1605.Cad. Dilek Binasi 06800-Bilkent/ANKARA Tel: (0312) 444 50 57 (Pbx)




CMENTO DRETIM PR (IMENTO URETIM PROS CIMENTO DENER Figy
BILYALI DEGIRMEN, sepg,s::-lrﬁ:ii Dik DEGIHMENLEME::MDE SISTEMLERINDE N
ROLLER PRES ET(DLER] icin ENERIIVERIMLILIG] v ETODLER ENERJI ETOD()
R IcIN PRATIK BiLGiLgg KiLAvuzy

PRATIK BiLGiLg

. CIMENTO FABRIKALARIND A CIMENTO FABRIKALARINDR

P b e
NAEILIR PR LCUM M

REFERANS DEGERLER] BLCUM ER] h?l-s::{ ETODLARI

99
Z
Q
=
<
=
=
)
A

TCMB Yayinlari, Birlik Adresinden Temin Edilebilir. Tc MB

Ankara Teknoloji Gelistirme Bolgesi Cyberpark 1605.Cad. Dilek Binasi 06800-Bilkent/ANKARA Tel: (0312) 444 50 57 (Pbx) [Eriasmoumsmmne

Cimento ve Beton Diinyasi / Say1: 137 / Ocak-Subat 2019 93
Cement and Concrete World / No: 137 / January-February 2019



CURUFLAR ve
CURUFLU
CIMENTOLAR

:
2
z

Tc M B TCMB Yayinlari, Birlik Adresinden Temin Edilebilir.

Ankara Teknoloji Gelistirme Bolgesi Cyberpark 1605.Cad. Dilek Binasi 06800-Bilkent/ANKARA Tel: (0312) 444 50 57 (Pbx)

94 (imento ve Beton Diinyast / Say1: 137 / Ocak-Subat 2019
Cement and Concrete World / No: 137 / January-February 2019



JLUSAL BETON YOLLAR
KONGRESI

ALTERNATIF YARIT,
ALTERNATIF HAMMADDE VE
ATITAN TORETILMIS YAKITLARA Q. :
|
ILISKIN TAVSIYE KILAVUZU Uluslararasi |
Beton

Ser Yollar !
NpozZyumu

"

i

. V1cMB

CIMENTO
MUHENDISLIGH
ELKITABI

HAZIR BETON SEKTE;{;
RISKkitavuzu

58 R . 2
i s }" D0¢ 0t Gmer Kool

] ——
L

LFE

* Ucretlidir.

PUBLICATIONS

TCMB Yayinlan, Birlik Adresinden Temin Edilebilir.

Ankara Teknoloji Gelistirme Bolgesi Cyberpark 1605.Cad. Dilek Binasi 06800-Bilkent/ANKARA Tel: (0312) 444 50 57 (Pbx)

Cimento ve Beton Diinyasi / Say1: 137 / Ocak-Subat 2019

Cement and Concrete World / No: 137 / Imzzlal:\'»l*blmuzry 2019



rda
{onarnme Binalar e
E:rmal Kiitle Kullarmi e il

Genel Prensipler

Betonla Yangindan
Kapsamil Korunma Ve

Giivenlik

Enerji Agisindan yverimli
Binatar icin Beton Kullammi-
Termal kiitlenin yararian

-

ARUPA BETON pLaTrORMY

gETON VE GETONARME YAPIARDA
K A L l c | L‘ K CEMENT and CONCRETE
(DURABILITE

MINERAL ADMIXTURES

MUSTAFA TOKYAY

Tiirkiye Hazir Beton Birligi tarafindan yayinlanmistir Daha fazla bilgi ve siparis i¢in: (Promosyon Kodu AQP80)
Toyota Plaza Kat 3 Kavacik 34805, Istanbul For more information and to order online (Promo Code AQP80)

T:216 32296 70 F: 216 413 61 80 info@thbb.org WWWw.crcpress.com

YAYINLAR

TCMB Yayinlan, Birlik Adresinden Temin Edilebilir.

Ankara Teknoloji Gelistirme Bolgesi Cyberpark 1605.Cad. Dilek Binasi 06800-Bilkent/ANKARA Tel: (0312) 444 50 57 (Pbx)

(imento ve Beton Diinyast / Say1: 137 / Ocak-Subat 2019
Cement and Concrete World / No: 137 / January-February 2019



Cimento sektordnde 29 yillik tecribemize, Ustin kaliteli rtnlerimize
ALMAN MUHENDISLIGINi EKLEDIK !

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

® Degirmen astar ve diyaframlarinizi en uzun omurlu
malzemelerle ve en Ustlun dizaynda projelendirerek
verimli Gretmenize yardimci olur.

Bu yiizden ¢6ziim ortaginiz KORFEZ DOKUM’diir

k6rrez DokiM EEKORFEZ:

www.korfezdokum.com www.Kkorfez-eng.de
teklif@korfezdokum.com info®&korfez-eng.de
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Martin, Walk the Belt™ konveyor yiiriime

programi konveyor bantlarinizin tahrik
tamburundan kuyruk tamburuna kadar giivenli,
verimli ve mevzuata uygun caligmasini
saglayacak yollari tespit etmek icin kapsamli
bir incelemeyi licretsiz saglhyor.

Egitimli uzmanlarimiz, konveyo6r

bantlarinizi, malzeme tasima

sisteminizi, kayitli verilerinizi

inceleyerek sisteminizin genel Walk The Belt™ rapor bagliklari:  Avantajlar:
durumunu 6zetleyen ayrintili bir

rapor sunuyor.

Problem Solved™
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