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applied technologies

Cimentoyu

Avantaja Cevirin

OPTEVA™HE

Yuksek erken dayanim igin kalite gelistiricileri.

OPTEVA™ HE

Daha ylUksek erken (HE) dayanim saglamak igin yeni, patent bekleyen ¢imento
katki maddeleri. Agagidakilere benzer zorlu uygulamalarda etkilidir:

» Betonda sari renk degisikligi egilimi

* Klorar limiti

* Yuksek klinker SCM yer degisimleri

« Alternatif yakitlarin yaygin kullanimi

* Hizli betonlama (precast ve dislk sicakliklar)

gcpat.com



http://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.



http://www.gcpat.com/

L "SINTEK

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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TOM DEGIRMEN TIPLERI
SADECE BIR KAYNAKTAN

LM 41.4D LM 56.6 LM 56.3+3 CS
Silitke, Turkiye Silifke, Turkiye Silifke, Tarkiye

Aditya, Hindistan ¢ Alathiyur, Hindistan ¢« Amilia, Hindistan ¢ Antea, Arnavutluk ¢ Arcos, Brezilya ¢ Ariyalur,
Hindistan « Batalurpadu, Hindistan ¢ Baturaja, Endonezya ¢ Citeureup, Endonezya ¢ Dalmiapuram, Hindistan
» Dingui, Kongo « Gumushane, Tiurkiye « Hon Chong, Vietnam e« Ibese, Nijerya ¢ Itsoseng, Glney Afrika
» Jayanthipuram, Hindistan ¢ Karikalli, Hindistan ¢ Kiralyegyhaza, Macaristan ¢ Kotputli, Hindistan « Maihar,
Hindistan « Maros, Endonezya ¢« Mtwara, Tansania ¢ Nallalingayapalli, Hindistan « Ndola, Zambiya ¢ Nordeste,
Brezilya » Obajana, Nijerya ¢ Piura, Peru * Pout, Senegal * Ragland, Amerika Birlesik Devletleri * Rajgangpur,
Hindistan « Ras Al-Kaimah, Birlesik Arap Emirlikleri ¢ Silifke, Turkiye « Sdke, Turkiye « Song Thao, Vietham
e Sul, Brezilya ¢ Tadipatri, Hindistan ¢ Tan Truong, Vietham ¢ Thung Song, Tayland ¢ Thumdi, Hindistan
* Tonasa, Endonezya ¢ Vassiliko, Kibris ¢ Xin Zhou, Cin

LOESCHE ' ‘ EUrORE

INNOVATIVE ENGINEERING www.loesche.com


http://www.loesche.com/
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ACS 2000 Orta gerilim
AC surucitler.
Enerji tasarrufu saglar,

o W o .

verimlihginizi artinr.

ABB ACS 2000 orta gerilim hiz kontrol cihazlarim 250kwW’dan itibaren, 6,0-6,9kV
seviyesindeki genel endustriyel uygulamalarinizda kullanabilirsiniz. ACS 2000,
girisinde izolasyon trafolu ya da trafosuz segenediile kullanicilarina blytk
kolayhk ve maliyet avantaji sunuyor. ModuUler yapisi, aktif girig kat1 ve distk
harmonik seviyesiile ABB’nin patentli DTC teknolojisi sayesinde bu Ustin OG hiz
kontrol cihazi, profesyonel yerel servis ve destek ekipleriyle prosesinizde enerji
tasarrufu ve verimlilik artis1 saghyor. Miisteri iletisim Merkezi: 0 850 3331222
www.abb.com.tr
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ABB Retrofit Servisi
Surucunuzun teknoloisini
guncel tutun.

ABB Retrofit Servisi, eski strlcUlerinizi modernize etmenin en hizh ve etkili yoludur.
Eski strdculeriniz, mevcut pano korunarak kolayca yeni nesil ABB surdculer ile
modernize edilebilir. GUncel ABB teknolojisi, stirlicinizin performansini ve
gavenilirligini arttinir. ABB Retrofit Servisi, minimum veya sifir zaman kayb1ile
Uretiminizi durdurmamza gerek kalmadan uygulanabilir. ABB, sUrdurudlebilir kalite
anlayisi ile retrofit uygulamalannda yUksek katma deger saglayan ¢6zUm ortagimzadir.
Musteri iletisim Merkezi: 0 850 333 1222 www.abb.com/drives



ABB Uzaktan Durum
Izleme

SUrucunUzun gercek
potansiyelini ortaya ¢ikarin.

Uzaktan Durum izleme, strGcinizin kullamlabilir, gvenilir ve sirdirilebilir

olmasim saglamak icin surlcu etkinlikleri hakkinda dogru, gercek zamanh bilgi

saglayan bir servistir. ABB, surucllerden toplanan verileri strekli olarak kayit altina

alip analiz eder. Uzaktan Durum izleme Servisi, muhtemel arizalan, operasyonel

sorunlarn ve bakim ihtiyaclarint d&nceden belirlemenize yardimci olur. ABB uzmanlan

verilere dayanarak bakim tavsiyesinde bulunur. E-posta ile istege badh otomatik

bildirimler saglanir. ABB kaliteli hizmet anlayisiile her zaman ytksek katma degerli

c6zUm ortagimz olmaya devam edecek. Miisteri iletisim Merkezi: 0 850 3331222 ‘l ll ll

www.abb.com/drives " .. l.



RENK Transmisyon Sanayi A.S. TI‘,n%leyfs

Gic aktariminda yenilik¢i ¢cé6ziimler...
Renk Urtnleri isletmenize sureklilik, verimlilik ve mikemmellik katar.

KPBYV 190 serisi 3 kademeli planet
digli dik degirmen rediktori
Gig: 7100 kW

Cimento ve madencilik sektorlerine yonelik trlnlerimiz
* Dik degirmen reduktérleri
* Yatay degirmen rediktérleri

Yatay ¢imento degirmeniicin PBLZ 225 tipi rediiktor
* Roller press rediktorleri Giig: 6300 kW

» Kaymali yatak
» Kaplin

ELCO serisi kaplin | tipi Kaymali Yatak Disli Kaplin

RENK Transmisyon Sanayi A.S. _
Yesilkoy Mah. Atatiirk Cad. No: 12/1, EGS Business Park B-1 Blok, Kat 14, No. 445, 34149 Bakirkdy/ Istanbul
Tel: +90 212 465 70 94 - 95 « Fax: +90 212 465 60 93
info@renktr.com ¢ www.renktransmisyon.com.tr




LAYHER ALLROUND® ISKELE

Daha Kolay

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

Daha Giivenli

Maontaj asamasinda bile taviz vermeden
givenlik saglar. Saglam yapisi ve dayanikli
parcalari ile calisma esnasinda ve sonrasinda
maksimum gtivenlik. Bagimsiz kuruluslar
tarafindan verilmis EN12810-EN12811
Sertifikalari.

Daha Hizh

Tiim parcalarin birbiriyle dahiyane uyumu.
Baglanti teknigi ve hafifligi ile montaj ve
demontaj sirasinda maksimum hiz.

Daha Ekonomik

Basit kurulum ve pargalarin dahiyane
uyumu ile kazanilan sire isgilik
maliyetlerinizi onemli olctide distirmekte.
Uzun dmiirlG ve yillar sonra bile kullanilabilir
olmasi dogru yatirimin géstergesi.

www.layher.com.tr
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Layher iskele Sistemleri San. ve Tic. Ltd. Sti. \Q
Merkez Ofis / Dagitim Merkezi Izmir Ofis / Dagitim Merkezi Ankara Ofis a e F y/
Istanbul Mermerciler Kiigiik Sanayi Sitesi 10006 Cad. Mustafa Kemal Atatiirk  Eskisehir Yolu Soguitozii 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 - izmir (Cankaya - Ankara i ; ;
Tel: 90 (262) 655 06 06 Tel: +90(232) 3250066 (pb)  Tel: +90(312) 985 07 60 Daha Fazla Olanak. Iskele Sistemi.
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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




FOSROC

Yap! Kimyasallarinda
Global C6ziim Ortaginiz...

Cir‘r‘.en[{} Kimyasallan, Beton Katkilan, Fosroc idea Yapi Kimyasallan San. ve Tic. A.S.
YEDI$’E!I'TCI|E! Grout mi []ﬂ.il'lhli Aydinevier Mah.Sanayi Cad. Mo; 13 [ 7-8, 34854,

Maltepe / stanbul - TURKIYE
Endlstriyel Zemin Kaplamalan, Su Yaltimi, T: +00 216 463 69 63 » F: 490 216 463 67 76

Mastikler, Koruyucu Kaplamalar, Tamir Harclan www.fosroc.com - enquinyurkey@fosroc. com
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+CEVHER ZENGINLESTIRME TESISLERI  +KOMUR OGUTME TESISLERI *KOMPLE GGUTME TESISLERI

*DIK VALSLI DEGIRMENLER *BILYALI DEGIRMENLER -DiK VALSLI DEGIRMEN REDUKTORLERI
*REDUKTORLER *GEVRE DISLI VE PINYON DISLILER
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1. Cadde No:24/2 41420 Cayirova/ KOCAELI-TORKIYE F: 490 [262) 658 05 27
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Prof. Dr. Ismail Ozgiir YAMAN

e-mail: ioyaman@gmail.com

Degerli okurlar,

Su ve buhar gicu kullanimiile galisan mekanik sistemlerin kullanimi
ile baslayan endUstriyel devrim sureci, elektrik enerjisinin kullanimi
ile ikinci safhaya, ardindan elektronik ve bilisim teknolojilerinin
entegre edilmesiyle UgUncU ve gunumuzde siber fiziksel sistemlerin
kullanimaya baslamasiyla dordincu evreye gegmistir. 20711 yilinda
Hannover Fuarinda Alman hukumetinin endUstrinin siber uzay ve fleri
teknolojiyle yapilandirma prajesini aciklamasiyla basladigi kabul edilen
EnduUstri 4.0 artik gimento sektorunde de konusulmaya baslandi. Bu
amagla kapakta da vurguladigimiz “Cimento Sektorinde EndUstri 4.0
ve Dijitalizasyon Semineri” TCMB tarafindan Ankara'da duzenlendi.
Toplantida TUrk gcimento sektorundn temsilcileri, dijital donUsum ve
is sUreglerinin gelisimi konularini degerlendirip verimlilige yonelik
hangi yatinimlara agirlik verebileceklerine dair fikirler edinmistir.

Bu sayimizda yine, TCMB birimlerinin etkinliklerine iliskin haberleri
verdidimiz bolumlerimize de yer veriyoruz. Bunlardan, gevreden
haberler balumunde Hukimetlerarasi Iklim Degisikligi Panelinin
kuresel 1sinmaya iliskin hazirladigl 6zel raporunun bir 6zetini
bulabilirsiniz. Sektéran ekonomik dederlendirmesini yaptigimiz
bolumde ise uzmanlarimizin 6zetledidi Avrupa Cimento Birlidi CEO'su
Koen Coppenhole ile yapilan bir ropaortaj ile editor Paul Maxwell-
Cook'un Turkiye ve Orta Asya gimento ve beton sektdrine iligkin
dederlendirmesinin bir 6zetini igeren iki yazi bulacaksiniz.

Ote yandan, gegtigimiz iki ayda TCMBnin egjitim mudurigu tarafindan
organize edilen egitim programlari butdn hiziyla devam etti ve bu
bagdlamda beton yollar yine gundemimizde idi. Bu amagla, Mugla’da
ve Giresun'da seminerler duzenlendi ve 3. Uluslararasi Karayollari
Kopruler ve Tuneller Ihtisas Fuarinda beton yol teknolgjisinin dogru
uygulamalarina yonelik stand ile bu fuara katilim sagland!.

Bunlarin yanisira bu saymizda yer verdidimiz TCMB tarafindan
duzenlenen egitim programlari arasinda gimento ve beton sektoru
calisanlarina yonelik hazirlanan “Bakim’, “Cevre Yonetim Sistemi
Standard!’,"Entegre Yonetim Sistemi” editimleriile "Firin Sistemlerinde
Problem Cézme ve Kok Analizi - Istatistiksel Proses Kontrol
Uygulamalar” editimi gosterilebilir. Bunlarin yanisira uygulamalari
olarak Ar-Ge Enstitumuz bunyesinde gerceklestirilen "Genel Metroloji
ve Kalibrasyon / Uygulamali Kalibrasyon ve Dogrulama Egitimi” ile
"Uygulamali Gimento ve Yakit Analizleri EGitimi" ise 6zellikle mavi yakall
personelin egitimiigin nemli editim programlari olarak goze garpti.

Ar-Ge'den haberler bolumumuizde ise katildigimiz Avrupa Cimento
Arastirma Akademisi (ECRA) tarafindan duzenlenen “Avrupa Cimento
Endustrisinde Alternatif Yakit ve Hammadde Kullanimi” seminerine
iligkin detayl bir bilgilendirmeyi bulabilirsiniz.

Elbette Uye fabrikalarimizin tanitimina devam ediyoruz ve bu sayida
tanittugimiz fabrikamiz, Cimko Cimento Beton A.$.'ye ait olan Narli
Cimento Fabrikas.

Son olarak bir dnceki sayida bahsettidim sekilde bu sayimizdaki
Aragtirma-Gelistirme Bolumumuzde, ABD'deki MIT Universitesindeki
Beton Surdurulebilirlik Merkezi tarafindan yapilan ¢alismalardan biri
olan ve 13. Uluslararasi Beton Yollar Sempozyumunda sunulan “MIT
Beton Surdurlebilirlik Merkezinde Yapilan Yol Ustyapisi Ekonomisi
Calismalarinin Incelenmesi” baslikli bildiriyi bulacaksiniz.

Bir sonraki sayimizda gorusmek Uzere, hosgakalin...

Dear readers,

The industrial revolution process, which started with the mechanical
systems working with the use of water and steam power, has moved
to the second phase with the use of electrical energy, followed by
the integration of electronics and information technologies, and to
the fourth phase with the introduction of cyber physical systems.
20T is accepted to be the start of Industry 4.0, in which the German
government declared its restructring project of the industry through
the use od cyber space and advanced technology. Nowadays, this
revolution process is started to be considered within the cement sector.
For this purpose, ‘Industry 4.0 and Digitalization Seminar in Cerment
Sector’, which we emphasized on our cover page, was organized
by TCMB in Ankara. At the meeting, representatives of the Turkish
cement sector have realized the issues of digital transformation and
the development of business processes, and obtained ideas about their
future investments focusing on increased efficiency.

In this issue, we also include the sections where we provide news
about the activities of TCMA units. You can find a summary of the
special report of the Intergovernmental Panel on Climate Change on
the global warming in our environmental news section. Moreover,
in our economic assessment section, you can find two different
articles summarized by our experts; the first one is an interview with
Koen Coppenhole the CEO of CEMBUREAU, and the second one
is editor Paul Maxwell-Cook's assessment of Turkey and Central
Asia's cement and concrete sector.

On the other hand, the training programs organized by the TCMB's
education directorate continued at full speed in the past two
months, and concrete roads were again in our agenda. For this
purpose, seminars were organized in Mugla and Giresun. Moreover,
we also attended the 3" International Highways Bridges and
Tunnels Specialization Fair by taking a stand to show the correct
applications of concrete pavement technology.

Besides those other training programs were also organized for the
people working in the cement and concrete industry on subjects
such as, “Maintenance’, "Environmental Management System
Standard’, “Integrated Management System’, and "Problem Solving
and Root Analysis in Furnace Systems - Statistical Process Control
Applications”. In addition, applied trainings were also organized
at our R&D Institute especially for the blue-collar workers of the
industry; “General Metrology and Calibration / Applied Calibration
and Verification Training Course” and  "Applied Cement and Fuel
Analyses Training"

In our R & D news section, you can find detailed information about
a seminar entitled "Alternative Fuel and Row Material Use in the
European Cement Industry” which was organized by the European
Cement Research Academy (ECRA).

As usual, we continue to promote our member plants and in this
issue we introduce Narli Cement Plant of Cimko Cimento Beton A.S.

Finally, as | mentioned in the previous issue, at our Research and
Development Section, we will present an article that was presented
at the 13" International Concrete Roads Symposium. That article is
one of those studies conducted by the MIT's Concrete Sustainability
Center and summarizes the findings of the economical studies
conducted on pavements.

Hope to meet you in our nextissue...


mailto:ioyaman@gmail.com
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Turkiye Cimento Mistahsilleri Birligi
3. Uluslararasi Karayollart Kopriiler ve Tineller

[htisas Fuarinda
Turkish Cement Manufacturers’ Association is at the
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Cement and Concrete
Related Literature Survey
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CIMENTO VE BETON DUNYASI DERGISi REKLAM FiYATLARI VE SOZLESMESI 2018
Advertisement Contract of Cement and Concrete World Magazine (2018)

ILAN TARIFESI ADVERTISEMENT PRICE LIST

Arka Dis Kapak 3245 Back Cover 835 €
On ¢ Kapak 2785t Front Internal Cover 690 €
Arka I¢c Kapak 2785t Back Internal Cover 690 €
ic Tam Sayfa 2075 Y Inside Full Page 530 €
ic Yarnim Sayfa 1475 Inside Half Page 380 €

ic ceyrek Sayfa 1040 © Inside Quarter Page 265 €
iNDIRiM ORANLARI DISCOUNT RATES

2 Sayilik veya ayni sayida 2 sayfalik yayin % 5 2 insertions % 5
3 Sayilik veya ayni sayida 3 sayfalik yayin % 10 3insertions % 10
6 Sayilik yayin veya ayni sayida 6 sayfalik yayin % 20 6 insertions % 20
Fiyatlara % 18 KDV dahildir. 18% VAT included

Derginin bitmis net boyutu 21cmx30cm, Reklam calismalari dort kenarindan 3'er mm kesim pay’li (21,6cmx30,6) PDF Formatinda olacaktir.
Resim formatinda (Tiff, Jpg, PSD) ilanlarin ise 300 dpi ¢ozindrlikte olmasi gerekmektedir.

Completed net size of magazine 21cmx30cm, size to be worked with cuts from 4 sides 21,6cmx30,6 (3mm cut share) in PDF format. Advertisements in
image format (Tiff, Jog, PSD) should be in 300 dpi resolution

TURKIYE CIMENTO MUSTAHSILLERI BIRLIGI

Tepe Prime A Blok Kat:18-19 Eskisehir Devlet Yolu (Dumlupinar Bulvari) 9.km No: 266 06800 ANKARA
Tel: 444 50 57 - Fax: 0.312 265 09 06

E-mail: sabitu@tcma.org.tr, zeynepa@tcma.org.tr, gozdet@tcma.org.tr

Reklami Veren Kurulus / Name of the Company
Yetkili Adi / Name of the Authorised Person
Gorevi / Title

Adres - Vergi D. Bilgileri / Address

Tel / Fax

E-mail

Reklamin yayinlanacag yer (The Place of the Advertisement):
|:| Arka Dis Kapak Back External Cover (Dolu/ Full) |:| Arka Ic Kapak Back Internal Cover (Dolu/ Full)

[] Onic Kapak Front Internal Cover (Dolu/ Full) L[] icTam Sayfa Full Internal Page

Reklamin yayinlanacadi sayi (Issue of the Magazine):

|:| Ocak-Subat 2018 |:| Mart-Nisan 2018 |:| Mayis-Haziran 2018
(Jan-Feb 2018) (March-April 2018) (May-June 2018)
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TCMB ACE2018'in Giimiis Sponsoru Oldu

TCMB'nin Giimis sponsor oldugu Ege Universitesi tarafindan diizenlenen

yil 135t Izmir Cesme'de diizenlendi.

13" of the “International Congress On Advances in Civil Engineering” event, in

which TCMB acts as the Silver Sponsor, organized by Aegean University has

been held in Lzmirs district of Cesme.

“International Congress On Advances in Civil Engineering” etkinliginin bu |

12-14 Eylul 2018 tarihlerindeki organizasyonda ODTU Ingaat
MUhendisligi Bolum Bagkani ve TCMB Teknik Danigmani . Ozgur
Yaman, Beton Yollar hakkinda sunumunu gergeklestirirken

TCMB CEOQ'su da etkinlige katiim saglad!.

Sponsoru aldugumuz ACE2018 etkinliginin son gununde
TCMB CEQ'su Ismail Bulut'a Sempozyum Duzenleme Kurulu
Bagkani ve Ege Universitesi Insaat Mihendisligi Balumu
ogretim Uyelerinden Prof. Dr. Kambiz RAMYAR tarafindan
tesekkur plaketi takdim edildi.

________________________________

I Ozgir Yaman, Head of the METU Civil Engineering
Department and TCMB Technical Consultant, made a
presentation regarding Concrete Pavernents and TCMB CEO
[smail Bulut participated in the organization that took place

on between 12 and 14 September 2078.

On the last day of the ACE2018 event we have sponsored,
Prof. Dr. Kambiz RAMYAR, Chair of the Symposium
Organization Board and one of the lecturers at the Civil
Engineering Department of Aegean University, presented a
thank you plaque to TCMB CEO Ismail Bulut,
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Turkiye Cimento Mistahsilleri Birligi
3. Uluslararasi Karayoﬂan Kopriiler ve
Tuneller Thtisas Fuari'nda

3. Uluslararasi Karayollari Kapriler ve Tuneller Ihtisas
Fuar’nin agilisi 3 Ekim Carsamba gunu gerceklestirildi. Acilisini
Karayollari Genel MUudurd  Abdulkadir Uraloglu'nun yaptig
fuarda ‘Beton Yol standi alani ile yer alan Turkiye Cimento
Mustahsilleri Birligi, katiimcilara uygun maliyetli ve yerli
Uretim beton yollarin ve beton bariyerlerin kullanimihakkinda
bilgilendirme yapt..

Bu yil GgUincUsu istanbul'da dizenlenen Uluslararasi Karayollar
Kopruler ve Tuneller ihtisas Fuari'nda, Turkiye Cimento
Mustahsilleri Birligi ‘Beton Yol standiile katilimcilarin dikkatini
¢ekiyor. Fuari, gergeklestirdigi sponsorlukla da destekleyen
TCMB'nin, yerli ve yabanci katilimcilara beton yol teknalojileri
hakkinda bilgilendirdidi standi buyuk ilgi gérdu.

3 Uluslararasi Karayollari Kapruler ve Tuneller Ihtisas Fuarinda
degerlendirmede bulunan Turkiye Cimento Mustahsilleri
Birligi CEQ'su Ismail Bulut, betan yollarin uygulama ve bakim
maliyetleri agisindan yuzde 40 oraninda tasarruf sagladigina
dikkat gekti.
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The inauguration of the 3° International Roads, Bridges and
Tunnels Fair was held on October 3, Wednesday. Turkish
Cement Manufacturers’ Association that took part in the
Fairinaugurated by Abdulkadir Uraloglu, Highways Director
General, with its ‘Concrete Pavernent’ booth, informed the
participants about the utilization of the domestically produced
and cost-efficient concrete pavements and barriers.

At the 37 International Bridges and Tunnels Fair held
for the third time this year in Istanbul, Turkish Cement
Manufacturers’ Association attracted attentions of the
participants with its ‘Concrete Pavement’ booth. The booth
of TCMB that is supporting the Fair also with its sponsorship,
where the domestic and foreign visitors were informed about
the concrete pavement technologies, was welcomed with
substantial interest.

In his assessment at the 3 International Bridges and Tunnels
Fair, Ismail Bulut, CEO of Turkish Cement Manufacturers’
Assaciation, invited attentions to the fact that concrete
pavements provide 40-percent savings in terms of the
application and maintenance costs.



“Tidnel ici yollarda beton yollarin tercih edilmesi yangin
givenligi konusunda ciddi avantaj getirecek”

TCMB CEQ'su Bulut, “Biz beton yollarin sagladigi kalici ekonomik
uzun 6mMUrlu ¢ozUmler ve kamu yarari ile maliyet avantajl
saglamasi nedeniyle Ulkemizde yayginlagsmasiniistiyoruz” dedi.

Bu cergevede beton yollar ve beton bariyerlerin faydalariyla
ilgili bilinclendirme ¢alismalarimiza devam ediyaruz. 2018
yiinda Karayollari Genel Mudurluagu tarafindan yapiimasi
planlanan 971 tunel projesi bulunuyar. Tunel igi yollarda beton
yollarin tercih edilmesi yangin guvenligi konusunda ciddi
avantaj getirecek.

Bulut sozlerine “DUnyada en fazla bitum Uretimine sahip
olan ABD beton yol kullanim orani agir tasitlarin oldugu
otoyollarda %50, bitum kaynagi sinirli olan Avrupa’da %40
seviyelerinde. Sadece otoyollarda dedil Belgika drneginde
gordugumuz gibi kirsal kesim diye tanimladigimiz koy-kasaba
ve sehirigi yollarda %60 seviyelerinde Beton Yollarin yaygin
olarak kullanimasina ragmen ulkemizde tercih ediimemesinin
ana nedenlerinin yeterli bilgi, tecrube eksikligi ve bazi dogru
bilinen yanlislar olarak degerlendiriyorum” seklinde devam etti.

Ayrica Ulkemizde her gun trafik kazalarinda 22 vatandasimiz
hayatini kaybediyor, 842 vatandasimiz yaralaniyor ve 66
vatandasimiz da engelli kaliyor. Standarda uygun beton
bariyerlerin Ulkemizde de kullaniimasi bu aci verici tablonun
ortadan kalkmasi ve azalmasi igin Snemli bir etki saglayacaktrr.
Trafik kazalarinda olum oranini yaklasik yuzde 20 azaltan

beton bariyerler Avrupa’da yaygin olarak kullaniliyor” dedi.

“Preference of concrete pavements in the in-tunnel roads
will bring along substantial advantages in terms of fire
safety”

TCMB CEO Bulut said, "We want concrete pavements
to become widespread in our country because of the
cost advantage they provide through permanent and
economically long-living solutions as well as public benefits.
In this framework, we are continuing our works on raising
awareness about the benefits of concrete pavements and
barriers. There are 91 tunnel projects planned to be built by
the Highways Directorate General in 2018. Preference of
concrete pavements in the in-tunnel roads will bring along
substantial advantages in terms of fire safety.”

Bulut continued his words as follows: “The ratio of utilization
of concrete pavements is 50% in the US that has the most
bitumen production capacity in the world on the roads where
heavy vehicles are present and about the level of 40% in
Europe that has a limited bitumen capacity. Despite the
widespread use of concrete pavernents not only on highways
but also on villages-districts referred to as rural areas and
urban roads up to 60% as we see in the Belgium example,
I consider the main reasons of avoiding the preference of
them are the lack of knowledge and experience and some
wrongs that are known to be rights.”

He added, "22 citizens of us are losing their lives, 842
become subject to injuries, and 66 become disabled in car
accidents every day in our country. Use of the concrete
barriers complying with the standard will provide significant
contribution to the decrease and elimination of this sorrowful
picture. Concrete barriers that reduce the fatality rates in
troffic accidents by approximately 20 percent are used in
Europe prevalently.”

Cimento ve Beton Diinyasi / Sayr: 135 / Eylal-Ekim 2018
Cement and Concrete World / No: 13S / Scptcmbcr»OctoberZOZ 8

19



20

Cimento Sektorinde Endustri 4.0 ve
Dijitalizasyon Semineri
TCMB Tarafindan Ankarada Diizenlendi

The Industry 4.0 and Digitalization in Cement Sector Seminar
Held by TCMB in Ankara

TUrkiye Cimento Mustahsilleri Birligi tarafindan “Cimento
Sektorunde Endustri4.0 ve Dijitalizasyon Semineri” Ankara'da
duzenlendi. Cimento sektorunun temsilcileri, dijital donusum
ve is sureclerinin gelisimi konularini degerlendirmek Uzere

topland:. Cimento sektorinde EndUstri 4.0 kavrami konusuldu.

Endustri 4.0 ve Dijitalizasyon Seminerinin agilisi SIEEMENS
Turkige Is Birimi Yoneticisi Ersoy Bulutlar ve Turkiye Cimento
Mustahsilleri Birligi CEO'su Ismail Bulut tarafindan yapildi.
TUm gun suren seminerde gimento sektorunde endustri 4.0,
cimento 4.0, mindsphere ¢ozUmleri ve servis 4.0 konulari
gundeme alind!.

Gunumuzde kaliteli ve hizl Gretimin her isletme icin ulasiimasi
gereken bir hedef aldugu vurgulayan Turkiye Cimento
Mustahsilleri Birligi CEQ'su Ismail Bulut, “Turk gimento
sektdrunun onimuzdeki donemdeki asil hedefi, verimlilige
yonelik yatinmilara agirlik vererek, altyapisini daha guclu hale
getirmek olacaktrr. " dedi ve ekledi:
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An “The Industry 4.0 and Digitalization in Cement Sector
Seminar” has been held by Turkish Cement Manufacturers’
Association in Ankara. The representatives of the cement
sector have come together to evaluate issues of digital
transformation and development of business processes.
In the meeting, the Industry 4.0 concept in cement sector
was discussed.

The inauguration of the Industry 4.0 and Digitalization
Seminar was conducted by Ersoy Bulutlar, SIEMENS Turkey
Business Unit Executive, and Ismail Bulut, CEO of Turkish
Cement Manufacturers’ Association. In the seminar that
lasted the entire day, the agenda was constituted by the
topics of Industry 4.0 in the Cement Sector, Cement 4.0,
Mindsphere Solutions, and Service 4.0.

Underlining that fast production with quality is a target
that must be achieved for every enterprise today, Ismail
Bulut, CEO of Turkish Cement Manufacturers’ Association,
said, "Actual objective of the Turkish cement sector in the
forthcoming period will be to reinforce its infrastructure by
focusing more on the investments oriented to efficiency.”



"Bu sebeple, Turk cimento sektorinde gunumuzde dordUncu
endustriyel devrim olarak da nitelendirilen gimento 4.0
donusumu, cok sayida fiziksel ve dijital teknolgjinin bir araya
gelmesi ile gerceklesecektir. Tetikleyici teknolojik araglar ne
olursa olsun endUstriyel donusumler, kaynak etkinligini ve
verimliligini artirarak firmalar arasi rekabet gucunu daha Ust
seviyeye tasiyacaktir.

Seminer, Ifourzera CEO'su Ali Tuzmen'in sunumuyla devam
etti Ardindan SIEMENS ten Omer Oydasik Cimento 4.0, Tolga
Simsek Mindsphere ve Edge CozUmleri ve Taner Caglar'in
Servis 4.0 sunumuyla tamamland.

He added the following: “Hence, the cement 4.0
transformation that is also considered as the fourth industrial
revolution in the Turkish cement sector will take place through
bringing together multiple physical and digital technologies.
Whatever their triggering technological tools are, industrial
transformations will bring the competitive power among
firms to higher levels by increasing resource efficiency and
productivity. "

The Seminar continued with the presentation of Ifourzero
CEO Ali Tuzmen. It was ended with the subsequent
presentations of Omer Oydasik from SIEMENS on Cement
4.0, Tolga Simsek on Mindsphere and Edge Solutions, and
Taner Caglar on Service 4.0.
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TCMBden Dinya Temizlik Giiniine
Goniilla Destek

10 yildan bu yana devam eden Diinya Temizlik Giindi, bu yil Tirkiye'de binlerce goniilliiniin
katihmiyla diizenlendi. TCMB de bu hareketin bir pargasi olmak igin kollari stvadive 15 Eylal 2018
Diinya Temizlik giint etkinlikleri gercevesinde goniilliilik esasina dayal bir etkinlik diizenledi.

World Cleanup Day that has been ongoing for 10 years has been held in Turkey with the participation of
thousands of volunteers. TCMB also girded its loins to be a part of the movement and organized an event on
the basis of volunteerism within the framework of the 15 September 2018 World Cleanup Day.

Etkinlige bu yil150 ulkeden milyonlarca gondllt katildi. Herkes
bir gunligune gonullt olarak gevresini temizledi. Surdurulebilir
dogal yasama vurgu yapan etkinlige bu yil TCMB de kurumsal
sosyal sorumluluk projeleri kapsaminda destek verdi. GonUllu
galisanlaryla, 15 Eyldl Cumartesi gund erken saatlerde Ankara
Eymir Golu'nde bulusan TCMB, Kirli alanlari tespit ederek,
temizledi. Gonullu TCMB c¢alisanlar, hafta sonu igin Eymir
Golu'ne gelen ziyaretcilerden yogun ilgi gordu. Belirlenen
bolgenin temizlenmesinin ardindan etkinlik sona erdi.

Toplanan ¢opler arasinda dogada 400 yilda kaybolan plastik
siseler, 600 yilda yok olan misinalar dikkat cekti. 2017 yilinda
yaklasik 750 bin ton endUstriyel bazl atigi alternatif yakit
olarak enerjiye ¢eviren Turk Cimento Sektord, topladig
coplerle de dogal hayati korumaya devam ediyor.
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Millions of volunteers from 150 countries took part in the
event this year. Everyone cleaned his/her whereabouts
voluntarily. In view of its corporate social responsibility
projects, TCMB provided its support to the event where a
sustainable natural life was highlighted this year. TCMB that
reached Ankara's lake of Eymir with its volunteer employees
on Saturday, September 15" identified and cleaned the dirty
areas. Volunteering TCMB employees were welcomed with
interests intensely by the visitors who came to the lake
of Eymir at weekend. The event was ended following the
cleanup of the area determined.

Among the wastes collected, plastic bottles that disappear
in 400 years and fishing lines that disappear in 600 years in
nature attracted attention. The Turkish Cement Sector that
converted approximately 750 thousand-ton industry based
wastes into energy as alternative fuel in 2077 continues to
protect natural life also with the wastes that it picks up.



TCMB Muglada Beton Yollar: Anlatt:

Turkiye Cimento Mustahsilleri Birligi 'nin beton yollar konusunda

bilgilendirme ve degerlendirme seminerleri devam ediyor. Son
olarak TCMB ve Mugla Buyuksehir Belediyesi tarafindan
Mugla Srtki Kogman Universitesinde gerceklestirilen “Beton
Yol ve Uygulamalari Semineri’nde beton yol yasam dongusu

ve gecirimli beton uygulamalarinin faydalari gundeme alindi.

"Beton Yol ve Uygulamalari Semineri” agilisi TCMB CEQ'su

Ismail Bulut tarafindan yapildi.

Seminerde Beton Yol Yasam Dongusu Maliyet Analizi, SSB
ve BSK Yollar Teknik ve Ekonomik Analizi, Gecirimli Beton
Uygulamalari sunumlari yapildi. Ikinci bolumde de Denizli
BuyUksehir Belediyesi ve Samsun Buyuksehir Belediyesi

Beton Yol Uygulamalar,, Sorunlar ve Coézum Onerileri tartigild.

Acilis kanugmasini yapan TCMB CEOQ'su ismail Bulut, “Dinyada
en fazla bitum Uretimine sahip olan ABD beton yol kullanim orani
agir tasitlarin oldugu otoyollarda yuzde 50, bitum kaynagdi sinirli
olan Avrupa'da yuzde 40 seviyelerinde. Sadece otoyollarda
degil Avrupa 6rneginde gordugumuz gibi kirsal kesim diye
tanimladigimiz kay-kasaba ve sehir ici yollarda yuzde 60
seviyelerinde Beton Yollarin yaygin olarak kullanilmasina
ragmen Ulkemizde tercih edilmemesinin ana nedenlerinin
yeterli bilgi birikiminin olusmamasi, tecrube eksikligi ve bazi

dogdru bilinen yanlslar olarak degerlendiriyorum” dedi.

Seminer boyunca yapilan sunumlarda Beton Yollarin maliyet
analizlerinin yani sira Geleneksel ve Silindirle Sikistirnimis Beton
Yollarin kullanim alanlari, avantajlari ve mevcut uygulamalar
anlatildi. Ayrica Cevre ve Sehircilik Bakanligr ile Denizli'deki

gecirimli beton uygulamalari katiimcilar ile paylasildi.

The informatory and evaluation seminars of Turkish Cement
Manufacturers’ Association on concrete pavements are
ongoing. At the “Concrete Pavements and their Applications
Seminar” held lastly by TCMB and Mugla Metropolitan
Municipality at Mugla Sitki Kogman University, the issues
of the lifecycle of concrete pavements and benefits of the
permeable concrete applications were put on the agenda.

The inauguration of the “Concrete Pavements and their
Applications Seminar” was conducted by TCMB CEO Ismail
Bulut

Presentations of Cost Analysis for the Lifecycle of Concrete
Pavements, Technical and Economical Analysis for RCC and
BHM Roads, and Permeable Concrete Applications were
made in the Seminar. In the second section, the issues of
Concrete Pavement Applications of the Denizli Metropalitan
Municipality and Samsun Metropolitan Municipality,
Problems, and Suggestions for Solutions were discussed.

In his keynote speech, TCMB CEO Ismail Bulut said, “The ratio
of utilization of concrete pavements is 50% in the US that
has the most bitumen production capacity in the world on
the roads where heavy vehicles are present and about the
level of 40% in Europe that has a limited biturmen capacity.
Despite the widespread use of concrete pavements not
only on highways but also on villages-districts referred to
as rural areas and urban roads up to 60% as we see in the
European example, | consider the main reasons of avoiding
the preference of them are the lack of knowledge and
experience and some wrongs that are known to be rights.”

In the presentations made throughout the Seminar, areas of
utilization of Conventional and Roller Compacted Concrete
Pavements, their advantages, and current practices were
aadvised along with the cost analyses of Concrete Pavermnents.
In addition, the permeable concrete applications conducted
in Denizli together with the Ministry of Environment and
Urban Development were shared with the participants.
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TCMB Giresun'da Beton Yol ve Uygulamalarini
Gundeme Tasidi

Turkiye Cimento MUstahsilleri Birligi tarafindan duzenlenen
Silindirle Skistirimig Beton Yol (SSB) Uygulamalar Semineri 30
Ekim 2018 Sal gund Giresun Universitesinde gerceklestirildi
Seminerde beton yol uygulamalarinin faydalari gundeme alind..

"Silindirle Sikistirimis Betan Yol (SSB) Uygulamalar Serminerinin
acilisi Giresun Universitesi Mihendislik Fakultesi Dekani Prof
Dr. Mustafa Turkmen ve Bulancak Belediye Baskani Recep
Yakar tarafindan yapildi. Seminerde Dogu Karadeniz Beton
Yol Uygulamalari ve Samsun Buyuksehir Belediyesi Beton
Yol Uygulamasi konulari gundeme alindi. Ayni zamanda Borlu
Belit Cimento ve Beton Yol Uygulamalari dederlendirildi.

Seminere Giresun Il Ozel Idare Genel Sekreteri Huseyin
Taskin ve Bulancak Belediye Bagkani Recep Yakar, bolge
belediyelerinden ilgililer ve Giresun Universitesi MUhendislik
Fakultesi Dekani Prof. Dr. Mustafa Turkmen ile insaat
muhendislik 6grencileri katiim sagladi.

Seminerde, Karadeniz Teknik Universitesiinsaat MUhendisligi
Bolumu'nden Prof. Dr. Muhammet Vefa Akpinar, Samsun
Buyuksehir Belediyesi eski Genel Sekreter Yardmcisi Mustafa
Yurt ve Giresun Universitesi Insaat Muhendisligi Bolum
Baskani Dog. Dr. Atilla Gurhan Celik, Beton Yol uygulamalari
sunumlarini gerceklestirdi. Seminer, Bulancak Belediye Baskan
Recep Yakar'in Silindirle Sikistirimis Beton Yol konusundaki
katkilarindan dolay TCMB'ye plaket vermesi ile son buldu.
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The "Seminar of Roller Compacted Concrete (RCC) Pavement
Applications” organized by Turkish Cement Manufacturers’
Association was held at Giresun University on Tuesday,
October 30™, 2018. In the Seminar, benefits of concrete
pavement applications were put on the agenda.

The inauguration of the “Seminar of Roller Compacted
Concrete (RCC) Pavernent Applications” was conducted by
Prof. Dr. Mustafa Turkmen, Dean of the Faculty of Engineering
of Giresun University; and Recep Yakar, Bulancak Mayor.
In the Seminar, Eastern Black Sea Concrete Pavement
Applications and Samsun Metropolitan Municipality's
Concrete Pavement Application constituted the agenda.
At the same time, Borlu Belit Cement and its Concrete
Pavement Applications were evaluated.

Huaseyin Taskin, Secretary of Giresun Special Administration;
Recep Yokar, Bulancak Mayor; respective persons from the
municipalities of the region; Prof. Dr. Mustafa Turkmen, Dean
of the Faculty of Engineering of Giresun University; and civil
engineering students participated in the Seminar.

In the Seminar, presentations on the Concrete Pavement
Applications were made by Prof. Dr. Muhammet Viefa Akpinar
from Black Sea Technical University Civil Engineering
Department; Mustafa Yurt, former Vice Secretary General of
Samsun Metropolitan Municipality; and Assoc. Prof. Dr. Atilla
Gurhan Celik, Head of the Civil Engineering Department of
Giresun University. The seminar ended with the presentation
of a plaque by Bulancak Mayor Recep Yokar to TCMB due
to its contributions regarding Roller Compacted Concrete
Pavements.



TCMB Cemtech Europe
Konferans ve Sergisi ne Katilds

“CITtech
\chﬂ

Birligimizin sponsor oldugu 14-17 Ekim 20118 tarihleriarasinda
Istanbul'da International Cement Review tarafindan 4.kez
duzenlenen Cemtech Europe Konferansi'nda sunum ve
stantile yer alindi. Agilig kanusmasini International Cement
Review'un Yonetici EditdrU Thomas Armstrong'un yaptigi
konferansta yer alan tum katiimcilara ve TCMB'ye sponsor
olmasindan dolayr tesekkur edildi.

Acilis konusmalarinda sirasiyla, TCMB Ekonomik
Degerlendirmeler Muduru Kerem Ersen Turk Cimento
Sektoru panoramasi Uzerine, Dalmia Cement Bagkani ve
Eski Hint Cimento ve Yapi Malzemeleri Konseyi Bagkan
Ashwani Pahuja Strdurebilir Cimento Uretimi hakkinda
ve Jean-Christophe Lefévre-Mouleng, CM CICS (Fransa)
Avrupa'da gimento sektorinde ETS sebebiyle yasanan
sikintilar, sektordeki yeni global cimento Ureticileri ve gimento
uretiminde yer alan son ulke dengeleri hakkinda sunumlarini
gerceklestirdi.

Konferansta, kuresel Ulke profilleri, cimento ihracat ve
pazarlar, ¢cimento Uretimi igin yeni teknolajiler, alternatif
yakit sistemleri, surec optimizasyonu, emisyon kontrold,
gimento fabrikasl operasyonlar ve yonetimi, enerji verimliligi
calismalari vs. gibi konular ele alinmistir. Etkinlikte, dunyanin
onde gelen bircok firmasi tarafindan gimento sektorundeki yeni
ekipmanlar, inavasyonlar ve sektore yonelik hizmetlerdeki son
gelismeler sergilenmis ve katilimcilara tanitimistir. TCMB olarak
standimizda Turk Cimento SektorU beklentileriile ilgili sorulara
cevap veriimis, AR-GE EnstitisU ve KCK faaliyetlerinden
bahsedilmis ve 2019 yilinda gerceklesecek TCMB 15.Teknik
Semineri 6N tanitimi yapilmistir.

Yerlive yabanci yaklasik 30 stantta 200'den fazla katiimeinin
yer aldigi 2 gun suren konferansin sonunda Nuh Cimento
fabrikasina teknik bir gezi duzenlenmistir.

Bir sonraki Cemtech Konferansi, Middle East & Africa
Conference, Dubai'de 17-20 Subat 2019 tarihlerinde
yapllacakiir.

Timew A WK TR

TCMB has took place at Cemtech Europe Conference
organized by International Cement Review for the 4™ time
in Istanbul between 14-17 October 20718, supported by our
Association. The opening speech was given by Thomas
Armstrong, the Executive Editor of International Cement
Review, he thanked all participants and TCMB for being a
sponsor of this conference which has been organized at the
30" anniversary of International Cement Review.

In the opening speeches, respectively, Mr. Kerem Ersen,
Director of Economic Evaluations Dept. of TCMB, mentioned
“The Outlook of Turkish Cement Sector’, President of
Dalmia Cement and Former President of Indion Cement
and Building Materials Council, Mr. Ashwani Pchuja made
a speech on “Sustainable Cement Production’, and Jean-
Christophe Lefévre-Mouleng, CM CICS (France) have also
made presentation about the problems experienced in the
European cement sector due to ETS, the new global cement
producers in the sector and the finally country balances in
cement production.

At the conference, following topics were discussed:
country profiles, market reports and forecasts, export trade
and distribution, plant expansion and upgrade projects,
new technologies for cement manufacture, alternative
fuel systems and project implementation case studies,
raw material and clinker grinding, process optimization,
emissions control and monitoring, cement plant operations
and management. In the event, the latest developments
on new equipment, innovations and services for cement
were exhibited and introduced to the participants by mony
leading companies in the world. During the conference, TCMB
answered questions about the expectations of the Turkish
Cement Sector, and also introduced TCMB R&D Institute and
Quality & Environment Council's activities. Moreover, we have
mentioned TCMB's 15" Technical Seminar will be held in 2019
and also informed participants on TCMB's publication called
‘Cement and Concrete World magazine”

Organized with the support of the Turkish Cement
Manufacturers’ Association, the event have seen by over
200 cement professionals with 30 booths gather for a two-
day meeting to explore the markets and technical advances
of the cement industry in Europe.

The next Cemtech Middle East & Africa Conference will take
place on 17-20 February 2019 at Dubai.
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Cimento Sektortinde Bakim Egitimi

Maintenance in Cement Sector Train ing

2018 il Egitim ve Etkinlik takvimikapsaminda her iki senede
bir duzenlenen Cimento Sektdrunde Bakim Egitimi 17-28
Eylul 2018 tarihleri arasinda tamamland.

Birinci hafta 12 kisi, ikinci hafta 10 kisi olarak gerceklestirilen
egitimde sektorun ve konusunun uzman isimlerinden alugan
30 egitmenile gergeklestirilen egitimdeki basliklarhammadde
hazirlama, yakithazirlama, cimento 6gutme stoklama, bakim
yonetim sistemleri, makine performans, gimento dedirmenleri,
acik disliyaglar, kestirimcibakim, titresim analizi ve dlgumler,
rulman bakim teknikleri, gimento sektorinde yaglama,
endUstriyel yadlar, doner firinlarda olusabilecek hatalarin
isletmeye etkileri, motorlar, motor hiz kantrol sistemleri ve
bakimlar, tartim sistemleri, elektrik tesislerinde topraklama,
guc kaynaklari, enerji kalitesi, cimento sektorunde otomasyon
uygulamalary, fanlar, filtreler, gaz ve toz analiz cihazlari ile
enerji etudu olarak ele almak mumkundur.

llgili konulari sunum ve 6rnek uygulamalariile ele alind. EGitim
bitiminde tUm katiimcilara katiim sertifikasi verildi.
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Maintenance in Cement Sector Training organized every two
years was completed between 17 and 28 September 2018
within the scope of the 2018 Training and Events calendar.

In the program attended totally by 22 persons and taken
place with 30 trainers consisting of the experts in their
respective sectors, the subjects of raw material preparation,
fuel preparation, cement grinding and stocking, maintenance
maonagement systems, machine performance, cement mills,
open gear oils, predictive maintenance, vibration analysis
and measurements, ball-bearing maintenance techniques,
lubrication in the cement sector, industrial oils, impacts of the
errors that might take place in rotary furnaces on enterprises,
engines, engine speed control systems and maintenances,
weighing systems, grounding in power facilities, power
sources, energy quality, automation applications in the
cement sector, ventilators, filters, gas and dust analysis
devices, and energy survey were lectured in details.

All the attendees were granted their certificates at the end
of the training.




Cimento Sektorinde Cevre Boyutlari ve Cevre

Yonetim Sistemi Standard: Temel Egitimi

Basic Tmz’izmg on Environmental Dimensions in the Cement Sector and

Environmental Management System S tandard

Azerbaycan'da bulunan Narm Cimento fabrikasi talebi Uzerine
fabrika 16 calisaniigin Cimento Sektdrunde Cevre Boyutlar
ve Cevre Yonetim Sistemi Standardi Temel EGitimi dUzenlendi.

25-26 Eylul 2018 tarihleri arasinda Canan Derindz Gencel,
TCMB Cevre MudurU tarafindan verilen Cimento Sektorunde
Cevre Boyutlar egitiminin ardindan 27-28 Eyldl 2018
tarihleri arasinda da lIhan Kavsat, Kalite ve Cevre Kurulu Bag
Denetcisi Cevre Yonetim Sistemi Standardi Temel Egitimi'ni
gerceklestirdi.

Basarili sekilde tamamlandigi belirlenen egitim sonunda
katilimcilar katiimci belgelerini aldilar.

A Basic Training on Environmental Dimensions in the Cement
Sector and Environmental Management System Standard
has been held by TCMB for the employees of Azerbaijan's
Norm Cement plant.

In the training that took place on September 25-28,
2018, Canan Derindz Gencel, TCMB Environment Director,
provided information about the Environmental Dimensions
in the Cement Sector and llhan Kavsat, Head Auditor of the
Quality and Environment Board, advised the Environmental
Management System Standard along with its practices.

16 attendees were granted their certificates at the end of
the training completed successfully.
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Cimento Sektoriinde Cevre Meslektaslar Toplantisi

Birligimiz egitim ve etkinlik programlart kapsaminda fabrikalarin
cevre bolumunde galisan yetkililerini bir araya getirme
amaclyla duzenlenen Cevre Meslektaslar Toplantisi TCMB
Tepe Prime Binasl Konferans Salonu'nda 12 Ekim 2018
tarihinde duzenlendi.

Katiimsi sayisinin 48 kisi oldugu toplantida oncelikle TCMB
tarafindan toplanan gevresel istatistikler ve sonuglar
katilimcilarla paylasildi.

Toplantiya katiim saglayan Hulya Cakir, Cevre ve Sehircilik
Bakanligl, Sifir Atk Subesi Muduru ise katiimeilara sifir atik
uygulamalari ve ¢imento sektord konusunda bilgi verirken
Mete Emre Ergicli, BASTAS Cimento, Cevre ve ISG MUdUry
Atiktan Turetimis Yakit Uretim ve Besleme Sistemlerinde ISG
Uygulamalari kanusunda bir sunum gergeklestirdi. Ogleden
sonra oturumunda ise gegirimli beton uygulamalari Uzerine

The Colloquium on the Environment organized for bringing
together the authorized representatives working at the
environmental departments of plants within the scope of
the training and events programs of our Association was
held at the Conference Hall of TUMB Tepe Prime Building
on October 12th, 2018.

The meeting where 48 colleagues came together started
with sharing the environmental statistics collected by TCMB
as well as their results.

Taking part as a speaker in the meeting on behalf of the
Ministry of Environment and Urban Development, Branch
Manager Hulya Cakir provided information regarding the
Zero Waste Practices and Mete Emre Ergucly, Bastas
Cement Environment and WHS Director, made a presentation
about the WHS Implementations in the Waste Derived
Fuel Production and Feeding Systems. In the afternoon
session, presentations were made by TCMB Consultant
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TCMB Danismani Ahmet Gungor, Cimento Fabrikalarinda
Operasyonel Mukemmellidin Emisyon Salinimina Etkisi
konusunda Fatih Aktas, Cimko Cimento, Teknik Direktor ve
CEMBUREAU Cevresel Gelismeler Uzerine ise Canan Derindz
Gencel, TCMB, Cevre Muduru birer sunum gerceklestirdiler.

Toplanti serbest oturum bolumunde ise atik kullaniminda
yasanan sarunlar ve maden atiklari yonetmelidi kapsaminda
atik yonetim plani hazirlanan pasalarin yonetimi konulari
tartisildi, konu Uzerine bilgi paylasimi gergeklestirildi.

Ahmet Gungor on Permeable Concrete Applications; by Fatih
Aktas, Cimko Cement Technical Director, on the Impact of
Operational Excellence on Emissions at Cement Plants; and
by Canan Derinéz Gencel, TCMB Environment Director, on
CEMBUREAU's Environmental Developments.

In the free session of the convention, the discussions were
held and knowledge was shared on the issues of problems
encountered in waste utilization and the management of the
wastes whose management plan has been drawn up within
the scope of the mine-based wastes regulations.

SO 9001,1SO 14001 ve OHSAS 18001 (ISO 45001)

Entegre Yonetim Sistemi Temel Egitimi

Yonetim standartlari editimlerinin bir yenisi Kavgim Cimento,
Samsun igin ISO 9001, ISO 14001 VE OHSAS 18001 (ISO
45001 Entegre Yonetim Sistemi Temel Egitimi olarak 31
Ekim-1 Kasim 2018 tarihleri arasinda duzenlendi.

Editmenligini Edibe Aydogan'in yaptigr egitimde revize
standartlarin temel kavramlari, kuramlari ve bir onceki
versiyonuile olan farklari uygulamali drnekler igeren sunumlarla
anlatildi.

Katlimeilar egitim sonunda katilimc sertifikalarini aldilar.

Another one of the trainings on management was organized
for Kavgim Cement Samsun as ISO 9007, ISO 14007, and
OHSAS 18001 (1SO 45007) Integrated Management System
Basics Training between October 31st - November st 20718.

In the training lectured by Edibe Aydogan, basic concepts and
theories of revised standards as well as their differences from
its previous version were explained with the presentations
containing practical examples.

The attendees received their certificates at the end of the
training.
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Firmn Sistemlerinde Problem Cozme ve Kok

Analizi - Istatistiksel Proses Kontrol Uygulamalar

TCMB 2018 yil egitim programlari kapsaminda dUzenlenen
Firin Sistemlerinde Problemn Cozme ve Kok Analizi - Istatistiksel
Proses Kontrol Uygulamalar Egitimi 17-18 Ekim 2018 tarinhleri

arasinda Vedat Kanmaz editmenliginde tamamlandi.

14 kisinin katiim sagladigi editimde problem ¢gozme, yonetimde
takim ¢calismasinin geredi, fabrika gesitli sahalarindan alinan
sonuglarn irdelenmesi, refrakter problemleri, firn ve firn
girisi problemleri ve ¢ozum onerileri gibi konular uygulamali

ornekler ile interaktif olarak katiimcilara aktarildi.

Basarili bir sekilde tamamlanan egitimin sonunda katiimcilara

belgeleri verildi.
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Organized within the scope of the TCMB 2018 trainings
programs, the Problem Solving and Root Analysis in Furnace
Systemns- Statistical Process Control Applications Training
was completed on October 17-18, 2018, as lectured by Vedat
Kanmaz.

In the training attended by 14 trainees, the issues such
as problem solving, need for a teamwork in management,
analysis of the results received from various sites of the plant,
refractory problems, kiln and kiln entrance problems, and
suggestions for solutions were advised to the participants
interactively through examples with practices.

The attendees were granted their certificates at the end of
the training that appeared to have been completed highly
successfully.




Réportaj - Koen Coppenholle

CEQ, Cembureau (Avrupa Cimento Birlii)
Q&A form Mr. Koen Coppenholle — CEMBUREAU

________________________________________

B Kerem ERSEN, Aysem URAZ
TCMB, Ankara

______________

CEMBUREAU CEQO'su Koen Coppenhalle CemWeek Dergisiile
yaptigi 6zel réportajinds, CEMBUREAUNuN roly, Avrupanin
karsilastigi ekonomik zorluklar ve ozellikle Avrupa gimento
endUstrisinin, alternatif yakit kullanimina yonelik dunyadaki
OncuU konumu gibi konularda dusuncelerini paylast.

“Avrupa hukuku ve uluslararasi siyasete duydugum tutku,
kariyerimi sekillendirdi ve ‘Katholieke Universiteit Leuven'de,
AB kurumlar kanununa ciddi oranda odaklanmis bir sekilde
arastirma ve egitim gdérevlisi olarak ¢alismaya basladim.”

Iste Koen Coppenholle, kendisini Ust Yonetici olarak gorev
yaptigi CEMBUREAU'ya getirecek yolculugun baslangicini bu
sekilde agiklamaktadir. "Harvard Hukuk Fakultesinde Hukuk
YUksek Lisans derecesi almak Uzere gecirdidim bir yil, Avrupa
Birligi'nin daha da kalkinmasina bir kilavuz olabilecek olan ABD
federalizmi Uzerinde galismalar yspmama imkan tanidi. Avrupa
Adalet Mahkemesinde, Yargig P.J.G. Kapteyn'in kabinesinde
yerine getirdigim ¢ yillk gorev, AB hukuku konusundaki
her alanda birgok ornek olayl ele almami sagladi ve odak
noktasinin yine AB rekabet hukuku ve devlet yardimlari
oldugu Linklaters De Bandt'taki avukatlik Kariyerim igin
mukemmel bir hazirlik oldu. 2000 yilindan itibaren, once
General Electric ve ardindan ArcelorMittal'la galigarak, AB
kanunlarinin olusturulmasi konusunda deneyim kazandigim
hukumet iligkileri alanina girdim.

Enerjinin yodun oldugu bir alan olarak, celik endustrisindeki
zorluklar ve firsatlar, cimento endUstrisinde olanlara benziyor.

Bu nedenle, CEMBUREAUNuUn bir sonraki adim alacagd belliydi
ve hukuk ve siyaset alanindaki uzmanligima idarecilik becerileri
eklememe imkan tanid”

Koen Coppenholle CemWeek'in yaptigi keyifli roportajda,
CEMBUREAUNIN rolt, Avrupanin karsisindaki ekonomik
zorluklar ve @zellikle Avrupa gimento endUstrisinin alternatif
yakit kullanimina yonelik dunyadaki 6ncu konumu gibi
konulardaki dusUncelerini paylast.

Avrupa Cimento Birligi (CEMBUREAU), endistride
onemli bir rol oynuyor. CEMBUREAU'nun bugiine kadar
olan rolini nasil degerlendiriyorsunuz?
CEMBUREAU'nun ralu, AB politika oncelikleriyle gimento
sirketlerinin ilgilendigi konular arasinda baglanti saglamakair.
Bu, baslica Ug faaliyet alanini icermektedir ve CEMBUREAU,
yillar igerisinde bu Ugunun her birine yonelik performansini
iyilestirerek onemli asamalar kaydetmistir.

In an exclusive interview to CemWeek Magazine, Koen
Coppenholle, Chief Executive of CEMBUREAU, shares his
insights on issues such as the role of CEMBUREAU, Europe’s
economic challenges, and, in particular, the European cement
industry's worldwide leading position regarding alternative
fuel usage

‘A passion for European law and international politics
has driven my career, starting with a strong focus on EU
institutional law as a research and teaching assistant at
the ‘Katholieke Universiteit Leuven”

That's how Koen Coppenholle starts to describe the journey
that would take him to CEMBUREAU, where he currently
serves as Chief Executive. "My year abroad for a Master
of Laws at Harvard Law School allowed me to study US
federalism as a possible blueprint for the further development
of the European Union. The three year stint at the European
Court of Justice in the cabinet of Judge P.J.G. Kapteyn
allowed me to deal with a wide array of cases in all areas of
EU law, a perfect preparation for my career as an attorney
with Linklaters De Bandt where the focus was also on EU
competition law and state aid. As from 2000, | entered the
area of government relations where | gained experience on
‘EU law in the making, first with General Electric and then
for ArcelorMittal.

As an energy intensive industry, the steel industry's
challenges and opportunities are similar to those of the
cement industry.

So, CEMBUREAU was an obvious next step, which allowed me
to add management skills to my legal and policy expertise.”

CemWeek had the pleasure to interview Koen Coppenholle,
and now shares his insights on o wide range of pressing
topics, from the role of CEMBUREAU to Europe’s economic
challenges, and in particular, the European cement industry’s
worldwide leading position when it comes to alternative fuel
usage.

The European Cement Association plays a significant
role in the industry. How do you characterize the
evolution of CEMBUREAU to date?

The role of CEMBUREAU is to link EU policy initiatives to the
bottom-line relevance of cement companies. This involves
three major areas of activity ond CEMBUREAU has made
significant strides to improve its performance in each of
these over the years:
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Onceden uyar yapma rolt: CEMBUREAU, Uyelerini en son
politika dncelikleri konusunda bilgilendirmenin yani sira, yasal
dosyalarin, prosedurlerdeki sonraki adimlarin ve genel olarak
kurumlarinisleyisleri hakkinda bilgi alabildikleri, benzersiz bir
erken uyari sistemi olugturmustur. Bu islev, Uyelerimizin
her zaman gelismelerden haberdar olmalarini ve bilgileri
zamaninda temin etmelerini saglamaktadir.

Cimento sektorundeki etki politikasinin analiz edilmesi:
CEMBUREAU, politika yapicilarla olan iligkilerinde guvenilir
bir artak olma konumuna yonelik alarak surekli calismaktadir
ve bu nedenle de, daha sonra belli palitika onceliklerine
yonelik sektor goruslerine donusturtlecek olan girdileri,
verileri ve 0geleri temin etmek Uzere, gimento sektorunu
harekete gegirmektedir.

Gectigimiz yillarda CEMBUREAU, palitika yapicilar karsisindaki
argumanlanmizi destekleyen ve gimentao ve betonun guglu
yanlarini destekleyen dis ¢alismalara, buyuk olcude yatinm
yapmistir.

iletisim: cimento sektérinin sesinin duyurulmasi gerekiyor
ve bu noktada da, iletisim yaklasimimiz devreye girmektedir.
Boylece gectigimiz yillarda CEMBUREAU, sadece endustrive
¢alisanlarimizin calismalarinianlatmakta degil ayni zamanda
gimentayu, politika yapicilarin savundugu bir Urdn haline
getirmede kayda deger gabalar sergilemistin. CEMBUREAU
ayrica, mesgjlarimizi AB gundemi ile ayni cizgiye getirmek ve
AB kurumlarive vatandaslaring, genis bir kapsamda ulasarak
modern bir toplumda endustrinin sunabilecedi cézumleri
paylasmak Uzere, daha uzun vadeli iletisim calismalari ve
halkla iliskiler kampanyalarina da girigmistir. Bu ¢aba, rnegin,
daha surdurulebilir bir ingaat ortami olmasina yonelik essiz bir
katki saglayan” Beton Yaklasimi” gibi bagka yaklasimlarimizia
birlikte daha da artmistir.

CEMBUREAU'nIn Avrupa gimento pazarinda daha iyi
ve etkili bir sekilde hareket etmek icin uygulamaya
koydugu stratejiler nelerdir?

Oncelikle, CEMBUREAUNuN pazarda bir “aktor” olmadigini
vurgulamakistiyorum. Bir dernek olarak, duzenlemeye yonelik
bakis acisiyla, sektorle ilgili sorunlarda Avrupa ve Ulusal politika
yapicilar nezdinde, endustriyi temsil ediyoruz. Ancak bu rol
kapsaminda, sanayjiile ayni duygulari hissetmek ve sagladigimiz
hizmetlerin ve temin ettigimiz bilgilerin, gcimento sirketlerive
ulusal cimento birlikleri tarafindan da desteklenmesine olanak
saglayan ve guven duyulan eylemler gelistirdik. Bu nedenle,
ilgili politika oncelikleri Uzerinde fikir aligverisi yapilmasina
yonelik bir platform olusturma amaciyla, Genel Kurul'umuz
kapsaminda bir CEO toplantisi organize ederek, sektordeki
insanlarla olan erigimimizi guclendirdik.

Ayrica CEMBUREAU Yonetim Kurulu, grup CEO'lariile sektore
yonelik baslica dneelikler konusunda kendilerinden dogrudan
bilgi almak amact ile bir araya geldi. Ayrica, Avrupa ticaret
birlikleriile birlikte hareket ederek, kapilarimizi dinyaya agtik
ve ileride kendileri ile daha gugclu bir isbirligi yurutecegimizi
ongoruyoruz.
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Early warning role: CEMBUREAU has built an unparalleled
early warning system whereby our Members are not only
alerted about the most recent policy initiatives but can also
getinformation on the status of legislative files, next steps in
the procedure and the workings of the institutions in general.
This function allows our Members to always be on top of any
developments and provide timely input

Analysis of the impact of policy on the cement sector:
CEMBUREAU is continuously working on its position as a
trusted partner in its relationships with policymakers and
for that it mobilizes the cement sector to provide input, data
and facts that are then translated into sector positions on
specific policy initiatives.

CEMBUREAU has over the past years, invested considerably
in external studies that underpin the arguments we make vis-
0-vis policymakers or reinforce the strengths we set out for
cement and concrete.

Communication: the voice of the cement sector needs
to be heard and that is where our communication comes
in. Here as well, CEMBUREAU has made considerable
efforts over the past years to not only tell the stories of
our industry and workers, but also to position cement as a
product championed by policymakers. CEMBUREAU has
also engaged in a longer-term communications and public
affairs campaign to align our messages with those on the
EU agenda and reach out to EU institutions and citizens at
large and share the solutions that the industry can offer
in a modemn society. This effort is coupled with our other
initiatives, for instance, The Concrete Initiative, which aims
to promote the unique contribution of concrete to a more
sustainable built environment

For better and more effective action on the European
cement market, what strategies has CEMBUREAU
adopted?

First of all, | would like to emphasize that CEMBUREAU is not
a 'player” on the market As an association, we represent the
industry towards European and national policymakers on
issues that are, from a regulatory point of view, relevant for
the sector. In that role, however, we have developed actions
that ensure that we feel the heartbeat of the industry and
are confident that the positions we present and the facts we
provide are supported by what lives in the cement companies
and the national cement associations. Therefore, we have
reinforced our outreach to people in the field through the
organization of a CEO meeting in the margin of our General
Assembly, which aims to create a platform for exchange on
relevant policy priorities.

In addition, the CEMBUREAU Board has met with group
CEO's in order to get their direct input on top priorities for
the business. We have further opened our window on the
world by engaging with the European trade unions and we
envision a stronger cooperation with them going forward.



Palitik zorluklar ve firsatlarin cogu kuresel nitelikli oldugundan,
dunyanin baska yerlerindeki meslektaslarimiza da ulasiyoruz
ve birlikte, artan uluslararasi isbirligini yansitacak sekilde
hareket ediyoruz. Bu galismalar, argimanlarimiza gug katan
etkili arastirma ve analizler ve ulusal dernek ve sirketlerimizle
seffaf biriletisim ve kararl bir koordinasyonla birlikte, politika
olusturma konusunda olumlu ve yapici bir ortak olarak
endUstrimizdeki saglam konuma katkida bulunmaktadir.

Suanda, Avrupa gimento endistrisiigin en fazla baski
yaratan zorluklar nelerdir?

Ekonomik agidan Avrupa gimento endustrisi, 2007- 2013
yillarinda pazarda yasanan ciddi dususun ardindan, halen
iyilesme yolunda hareket etmektedir. Faaliyet Raporumuz,
gimento Uretiminde, ingaat piyasalarinda yukselmenin yeniden
baslamasi sanucunda, temkinli bir iyilesmenin olacagina dair
iyimser isaretlerin bulundugunu ortaya kaymaktadir.

Politika perspektifinden baktigimizda, aynizamanda gimento
endustrisi igin bir firsat da olan temel zorluk, akilli sehirlere
ve onlarin sakinlerine, yapmakta oldugu hayati katkilarin
kanrtlanmasidir. Avrupa pazarinds, tagocagindan son Urine
kadar, cimenta endustrisinin tedarik zinciri, istihdam, buyume
ve inovasyona katkida bulunmaktadir ancak yerel topluluklari
gelistirmeye ¢ok fazla odaklanmig durumdadrr.

CEMBUREAU icin, LeBipe tarafindan gergeklestirilen bir
arastirma, gimento ve beton endUstrisinde olusturulan her
1 Euro'luk katma degerin, genel ekanomiiginde 2,8 Euro'ya
donUstugunu gostermistir ki bu diger endustrilerden daha
yUksek bir rakamdir ve bunun sebebi kesinlikle endUstrimizin
yerel kalkinma ve istindam Uzerindeki olumlu etkisidir.

Endustrimizin, dongusel ekonomideki Kilit konumunu daha
da guglendirmemiz gerekiyor: Avrupa'da bugun ¢imento
endUstrisi, temel yakitlarinin ortalama %43'0nu alternatif
yakitlarla ikame etmektedir. Bu da Avrupa'yl, dunyada ilk
siraya yerlestirmektedir ¢unku kuresel ortalama sadece
%14'tur. Alternatif yakitlar, cok genis bir gesitlilik tasiyan
atik kanallarindan elde edilmektedir ve bu nedenle ¢imento
sektory, Avrupa duzeyinde ve ulusal duzeydeki atik
yonetimi politikalarinin ayrilmaz bir pargasidir. Ecofys'in
CEMBUREAU igin hazirladigi son ¢alisma, alternatif yakitlarin
kullaniminiartiracak herhangi bir teknik bir engel olmadigini
gastermektedir. Geri donusturulebilen ve geri kazanilabilir
atik ve izinler igin etkin depolama alanlarinin eksiklikleri ve
ulusal duzeyde kamu kabulU ve atik ydnetimi sorunlari gibi
engeller, dogada duzenleyici niteliktedir.

Enerji Birligi girisimleri; gcimento endUstrisinin, sadece imalat
surecini en fazla enerji verimliligine sahip sUreglerden birisi
haline getirmeye yonelik yaptd yatinmiari vurgulamasi
bakimindan degil, termal kitlesi sayesinde, betonun sahip
oldugu enerji verimliligi 6zelliklerini sergilemek acisindan da
benzersiz bir firsat olusturmaktadir. 3 Danismanlik firmasi
tarafindan gergeklestirilen bir ¢caligsmads, binalarin termal
kutlesinin, yenilenebilir enerji kullaniminin en Ust duzeye

As many of the policy challenges and opportunities are global
in nature, we also reach out to our colleagues in other parts
of the world and have engaged in a reflection on increased
international cooperation. These actions, together with a
stronger focus on studies and analyses that strengthen
our arguments, @ transparent communication and a driven
coordination with our national assaciations and companies,
all contribute to firmly positioning our industry as a positive
and constructive partner in the policy debate.

Currently, what are the most pressing challenges for the
European cement industry?

From an economic perspective, the European cement
industry is still on a path to recovery following the severe
downturn in the market during 2007- 2013. Our Activity
Report shows optimistic signs of cautious recovery in
cement production as a result of construction markets
picking up again.

From a policy perspective, the main challenge, but also
opportunity, for the cement industry is to demonstrate its
essential contribution to smart cities and well-being of its
citizens. The cement industry’s supply chain, from quarry to
end product, contributes to jobs, growth and innovation in
the European market but with a strong focus on developing
local communities.

A study carried out by LeBipe for CEMBUREAU has
demonstrated that every Eur of added value generated in
the cement and concrete industry translates into Eur 28
for the overall economy, a figure that is higher than in other
industries precisely because of the positive impact of our
industry on local growth and jobs.

We need to further position our industry as key to the circular
economy: today's cement industry in Europe substitutes an
average of 43% of its primary fuels with alternative fuels,
making Europe the frontrunner worldwide as the global
average is just 14%. Alternative fuels are taken from a large
variety of waste streams and the cement sector is therefore
part and parcel of waste management policies at European
and national level. A recent study carried out by Ecofys
for CEMBUREAU demonstrates that there is no technical
barrier to substantially increase the use of alternative fuels.
The barriers are regulatory in nature, including the lack of an
efficient londfill ban for recyclable and recoverable waste
and permitting, public acceptance and waste management
issues at national level.

The Energy Union initigtives create a unique opportunity for
CEMBUREAU to not only highlight the investments done by
the cement industry to turn its manufacturing process into
one of the most energy-efficient ones but also to showcase
the energy efficiency characteristics of concrete thanks to
its thermal mass. A study by 3E Consultants demonstrated
the huge potential of buildings' thermal mass to maximize the
use of renewable energy. This can result in up to a 25% CO.
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¢ikariimasinda sahip oldugu buyuk potansiyeli kanitlamig
durumdadir. Bu da yillik bazda, konut bagina %25'e kadar CO,
azaltumi, pik elektrik temin kapasitesinde %50'ye kadar dusus
ve hane basina 300 Euro'ya kadar tasarruf elde edilmesiile
sonuglanabilmektedir.

Cimento sanayisinin 0ykusy, elbette CO,-yogun imalat
surecinin de 0ykusudur ve gergeklerimasaya yatirirken net
olmamiz gerekmektedir.

Cimento endUstrisi, emisyonlarin %60'nin prosesle ilgili oldugu
bir endustridir. Son 24 yilda, AB28 ¢imento endUstrisi, her bir
ton gimento basina %271 C0, azaltmi saglamayi basardl Dahas,
Yol Haritamiza, 2050'ye kadar sektor emisyonlarimiziazaltma
konusunda hedeflerimiz de dahil edildi. Ayrica diger faaliyetlerin
yani sira, klinker-gimento oraninin azaltilmasi, yeni cimento
turleri ve karbon yakalama, depolama/kullanma konularinda
arastirma yapilmasi gibi, elimizdeki inovasyon projelerine
yonelik de taniuim faaliyetleri gergeklestiriyoruz. Bu noktads,
érnek fabrikalarda (italya ve Avusturya) gerceklestirilen
uygulama projesi tamamlanmig durumdadir.

Alternatif yakit kullanimini, gimento sirketleri icin
daha cazip hale getirmek Gzere neler yapilabilir?
Biz, alternatif yakit kullaniminin ¢imento sirketleri igin bir
caziplik konusu oldugunu dusunmuyoruz. Daha once de
belirtildigi gibi Avrupa Birligi'nde, ortalama %43 alternatif
yakit kullanim oranina sahibiz ve bazi tesislerde, bu oran
%100e ulasmis durumda.

Bu orani daha da gelistirmenin 6ndnde yatan baslica
engel ise, Avrupa'da farkli hizlarda gelisen atik yonetimi
organizasyonudur.

Yukarida bahsedilen, CEMBUREAU icin gergeklestiriimis olan
Ecofys calismasl, sektort “birlikte isleme” icin tesvik eden
dort ana etkeni belirledi:

Uye Ulkeler'in daha ileri dUzey aritma yontemlerini tegvik
ettigi bir atik yonetimi politikasi

Hem atik kullanimini, hem de 6nceden islenmis atigin ithal
ediimesini kolaylastiran, azaltilmis burokratik islemler

- Modern bir ¢imento endustrisi
- Konvansiyonel fosil yakitlarin fiyatlari ve fiyat dediskenligi

GCimento endustrisinde “birlikte isleme” nin dnundeki engeller,
asagidaki sekilde tespit edilmistir:
- Yuksek kaliteli atigin yeteri kadar ulasilabilir aclmamasi
- Asiri burokrasi
- Toplumdaki dusuk kabul etme duzeyi
- Atk isleme endUstrisinin gelismemis olmasi
- Ulasilabilir atiga yonelik yuksek rekabet

- DusUk vahsi depolama vergileri
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reduction per dwelling, up to 50% reduction in the need for
peak electricity supply capacity and savings of up to €300
per household per year.

The story of the cement industry is of course also the story
of a CO: intensive manufacturing process and we should be
clear about putting the facts on the table.

The cement industry is a process industry whereby 60% of
the emissions are process-related. Over the past 24 years,
the EUZ28 cement industry has achieved a 21% reduction in
CO, emissions per ton cementitious. Furthermore, a vision of
how we see our sector reducing its emissions by 2050 has
also been developed in our Roadmap. We also communicate
on the innovation projects we have in the pipeline focused on,
inter alig, a reduction of the clinker-to-cement ratio, research
into the development of novel cements and research on
carbon capture and storage/use, which has now culminated
in a demonstration project that has identified two plants (one
in ltaly, one in Austria) for demonstration.

What can be done to make alternative fuel usage more
attractive to cement companies?

We do not think it is a question of attractiveness of alternative
fuels to cement companies. As stated before, we are at a
43% average alternative fuel rate in the European Union,
with some plants achieving up to 100%.

It is the waste management organization that occurs at
different speeds across Europe that is the main barrier to
a further uptake.

The above-mentioned Ecofys study, carried out on behalf of
CEMBUREAU, identifies four main drivers which encourage
co processing in the sector:

Waste management policy, whereby Member States
incentivize more advanced treatment methods

Low levels of bureaucracy, facilitating the permitting for
both using waste and importing pre-processed waste

- A modernized cement industry
- Price and price volatility of conventional fossil fuels.

In terms of the barriers at national level that can hinder
co-processing in the cement industry, these have been
identified as:

- an insufficient availability of high quality waste
- excessive bureaucracy

- low public acceptance

- an under-developed waste processing industry
- high competition for available waste

- low landfill taxes.



Gimentoda katki kullanilmasi ve klinker-gcimento oraninin
azaltilmasi, daha disiik emisyonlar ve daha dusiik enerji
kullanimi anlamina gelmektedir. Bu hedefe ulagmak
icin sirketler tarafindan neler yapiliyor?

Oncelikle vurgulamak isteriz ki, emisyonlari asadi cekme ve
enerji verimliligimizi arttirmaya yonelik inovasyon gundemimiz,
klinker-gimento oraninin azaltiimasi ile sinirl degildir. 2050
DUsuk Karbon Yol Haritamiz, emisyonlarin azaltimasina
yonelik; alternatif yakit kullaniminin arttinimasl, yeni gimento
turlerine yonelik arastirmalar, firinlarimizin enerji verimliliginin
arttiriimasi ve CCS/CCU teknolgjisinin basaril bir sekilde
uygulamaya alinmasiniigeren farkli rotalar belirlemistir. Daha
once de belirtildigi gibi, gimento endUstrisinin karbon ayak
izinin belirlenmesine yonelik, tam bir tedarik zinciri yaklasimi
olmasi ¢agrisinda bulunuyoruz. Bu, genel karbon ayak izimizin
degderlendirimesinde betonu, dUsUk karbonlu ve guglu ener]i
verimliligi 6zellikleri olan bir Urun olarak tanitacaktir.

Buna gore ¢imento endustrisi, klinker alternatiflerini
kullanarak Klinker-cimento oranlarini azaltma galismalaring
devam etmektedir. Bu ¢abalar dahilinde, bilesen olarak
kullanilabilecek olan alternatif malzemelerin elde ediimesinde,
onemli degiskenler oldugunun inkar ediimesi mumkaon dedildir.

Ornegin, tanelestirimis yuksek finn curufunun meveudiyeti,
curuf taneleme tesisati ile donatilmig, pik demiri Uretimine
yonelik yuksek finnlarin yeri ve verimine bagliyken ugucu kul
kullanimi, yeteri kadar yakinda olan ve komurle galisan elektrik
santrallerinden elde edilen tedarige bagl durumdadir. Puzzolan
mevcudiyeti yerel duruma gore dedisir ve bu malzemeye,
¢imento Uretimi amacli olarak, sadece birkag bolgede erisim
imkani bulunmaktadir.

Arastirma ve inovasyon g¢abalarimiz dahilinde alternatif
malzemelerin, sektordn, drunun dayanikll ve surdurdlebilir
binalara yonelik tercih sebebi malzeme haline getiren dayanim
ve mukavemeti surdurmelerine, imkan tanimasini saglamamiz
gerekiyor.

Sizce, cimento endistrisindeki duraklama ne zaman
sona erecek? Bunun gergeklesmesini saglamak Gzere
atilmasi gereken baslica adimlar neler?

Daha 6nce de belirtildigi gibi, umut verici gostergeler var.
En son verilere gore, piyasanin tekrar yukselise gectigine
dair isaretler var:

- AB28 balgesindeki Uretim (gimento Gretimi arti klinker
ihracatini kapsayan), 183,6 MT olarak, tiketim ise, 154,2
MT olarak kaydedilmis; her ikisinde de hafif bir artis var.

- EUROCONSTRUCT, gimento tuketiminin 2017'de %24,
2018 ise %3,5 artmasini beklemektedir.

Endustrimizdeki olumlu ivmeyi surdirmek ve buyumeyi
tetiklemek icin, rekabetgiligin dogru bir sekilde degerlendirimesi
son derece 6nem tasimaktadir. Tam olarak bu baglam dahilinde
politika yapicilara, sektorumuzun, hedefleri kapsaminds,
kuresel olarak rekabet etmesine ve daha fazla buyume,
istihdam yaratma ve inovasyona izin veren yatirim getirileri
elde etmesine imkan taniyan yasal bir gercevenin saglanmasi
amacl ile yaklasiyoruz.

Kaynak: Cemweek Mayis-Haziran2018 sayisi

The use of other constituents in cement and the
reduction of the clinker-to cement ratio means lower
emissions and lower energy use. What is being done
by companies to achieve this goal?

We wish to emphasize first that our innovation agenda
aimed at driving down emissions and improving our energy
efficiency is not limited to decreasing the clinker-to-cement
ratio. Our 2050 Low Carbon Roadmap sets out different
routes to emissions reduction, amongst which an increased
use of alternative fuels, research into novel cements,
improved energy efficiency of our kilns and a successful
deployment of CCS/CCU technology. As stated before, we
are calling for a full supply chain approach in determining
the footprint of the cement industry, which would introduce
concrete as a low-carbon product and with strong energy-
efficiency characteristics, in the assessment of our overall
carbon footprint.

This being said, the cement industry keeps on working on
reducing the clinker-to-cement ratio through the use of
clinker substitutes. In these endeavors, one cannot ignore
that the availability of alternative materials that can be used
as other constituents varies considerably.

For example, granulated blast furnace slag availability
depends on the location and output of blast furnaces for
pigiron production equipped with slag gronulation facilities,
whilst fly ash use is dependent on supply from sufficiently
close by coal-fired power plants. The availability of pozzolans
depends on the local situation and only a limited number of
regions have access to this material for cement production.

In our research and innovation efforts, we also need to
ensure that the introduction of constituents allows the sector
to maintain the durability and strength that make our product
a material of choice for durable and sustainable construction.

When do you think the cement industry’s stagnation
will end? What are the key steps that must be taken
to make this happen?

As stated before, there are signs of hope. According to the
latest data available, there are signs that the market is picking
up once again:

- Production for EU28 (covering cement production
plus clinker exports) was registered at 183.6 MT, while
consumption at 154.2Mt, both recording a slight increase.

- EUROCONSTRUCT expects cement consumption to have
risen by 24% in 2017 and to rise by 3.5% in 2018.

In order to sustain the positive momentum for our industry
and spur growth, it is essential that its competitiveness is
properly addressed. It is precisely within that context that we
address policymakers to ensure that a legislative framework
is created that, in its ambition, allows our sector to compete
globally and to achieve returns on investment that allow for
further growth, job creation and innovation.

Source: Cemweek May-June2018 issue
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Krizler, Zorluklar ve Hirslar

Crises, Challenges And Ambitions

bakarak, Orta Asya'y1inceledi.

Editor Paul Maxwell-Cook, looks initially at Turkey, and then, further to the east,

at Central Asia.

Girig

Turkiye'de, 24 Haziran 2018 tarihinde yapilan segimler
Cumhurbagkani Tayyip Erdogan’in temsilcisi oldugu AK Parti
veittifaki olan MHP'nin, Meclis'te tam gogunluk elde etmesi
ile sonuglandi. 64 yasindaki Cumhurbaskani, elde ettigi
yeni guclerle, 1923 yilinda Ataturk ve g¢alisma arkadaslari
tarafindan kurulmus olan Cumhuriyet’in 100. yildonumuanun
kutlanacagl 2023 yilina kadar Ulkesinin basinda kalmaya
devam edecektir.

Bu senenin bagindan beri Turk ekanomisi, belirgin hale gelen
dengesizlik isaretleri sergileyerek ve alarm vermeye baslayarak
hizli bir sekilde ivme kaybetti. ABD ile olan iligkiler, uzun
yillar sonra en dusuk seviyeye geldi. Ayni zamanda, Orta
Asya'yialusturan ve “Stans’ denen Ulkelerde de (Kazakistan,
Afganistan, Kirgizistan, Pakistan, Tajikistan, Turkmenistan,
Ozbekistan) istikrarl bir buyime gerceklesti. Bu bélge,
ekonomik bir savas alani haline gelmektedir.

Ekonomik gérinim

Gectigimiz yildan beri Turk lirasi, ABD dolari karsisinda
%45 deger kaybetmistir. ABD'nin gelik ve alumingyum
ithalatlarinda vergiyi iki katina ¢ikaracagini agiklamasinin
ardindan, Turk lirasinin Uzerindeki baski daha da artmistir. Bu
metin yazilirken, enflasyon orani %18'e ulasmistir. Segimden
once Cumhurbaskani Erdogan, para politikasi Uzerinde daha
fazla kontrol uygulamak istedigini belirtmis ve borglanma
maliyetlerinin daha dusuk olmasi igin tekrar tekrar ¢cagrida
bulunmustur.

Reuters bu sene icin Turkiye'de % 41lik bir buyume
Ongormusty ve diger ekonomistler de, 20718 yilinda, bu oranin
% 3,6 olarak gergeklesmesini beklemektedirler. Elbette
beklentilerin hepsi, Cumhurbaskani ya da Bankalarin, piyasalari
sakinlestirmesine bagldrr.

Mega projeler ivme kazandi

Dogal olarak uluslararasi basin, is dunyasi ve analistler, Ulkenin
ekonomisi hakkinda tamamen iflas etme tahminlerine ve
dunya finans piyasalari icin getireceqi sonuglara odaklanmisg
durumdadir. Bununla birlikte, yeniatanan Ulastirma ve Altyapi
Bakani Cahit Turanin, Cumhurbagkani'nin altyapi programinin
yerine getirimesiigin, 200 milyon ABD dolarlik mega projeleri
iceren bir gundem ile ilerlemekte oldugu gorinmektedir.
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Editor Paul Maxwell-Cook, dncelikle Tarkiye, ardindan da daha doguya

Introduction

The result of the 24 June 2018 election in Turkey saw
President Tayyip Erdogan’s AK party, together with its junior
partner, the MHP, win an absolute mgjority in parlioment. The
64 year old president remain head of his country until at
least 2023 with the new powers, the year that will celebrate
the founding of the republic by Ataturk and his colleagues
in 1923.

Since the beginning of this year, the Turkish economy has
lost momentumn rapidly, with signs of economic imbalances
becoming alarmingly apparent. Relations with the US are
at their lowest for many years. Simultaneously, there has
been steady growth in the so-called ‘Stans’, the countries
that constitute Central Asia. This region is developing into an
economic battleground.

Economic outlook

The Turkish lira has fallen against the US dollar by 45%
over the past year. There was further pressure on the lira in
August, following the announcement by the US that it was
doubling the tariffs on imports of steel and aluminium. At the
time of writing, the rate of inflation had reached 18%. Before
this year's election, President Erdogan said he wanted to
exercise greater control over monetary policy and repeatedly
called for cheaper borrowing costs.

Reuters had forecasted growth this year at 4.1%, while other
economists predicted a growth of 3.6% in 2019. Of course,
much depends on whether the president and the banks will
succeed in calming the markets.

Mega-projects gain momentum

Quite naturally, the international press, businesses, and
analysts have focused on the country's economy, predictions
of acomplete meltdown, and the consequences for the world's
financial markets. That said, Cahit Turan, newly appointed
Minister of Transportation and Infrastructure seems to be
pressing ahead with an agenda involving USS200 billion
worth of mega-projects to meet the president’s ambitious
infrastructure programme.



Listenin basinda, dunyanin en buyuk altyap! projelerinden
birisi olacagr stylenen 6 adet pist ile 114 ugagdr ayni anda
agirlayacak kapasiteye sahip 3. istanbul Havalimani projesi
gelmektedir. 2023 yilinda, ingaatin dort asamasinin timu
tamamlandiginda, havaalaninin 150 milyon yolcuya hizmet
vermesi beklenmektedir. ilk fazin Ekim 2018 sonunda
tamamlanmas! programlanmistir. insaatin yuklenicileri, Ulkenin
en buyuk ingaat sirketleri alan Cengiz-Mapa-Limak-Kolin-
Kalyon sirketlerinin olusturdugu bir konsorsiyumdur. Santiyede
bulunan Meka beton harmanlama tesislerinin toplam beton
Uretimi, 1400 m3/saat’e - bu da cok fazla gimento kullanimasi
anlamindadir — ulasabilmektedir.

20T yiinda Cumhurbagkani, Karadeniz ile Marmara Denizi'ni
ve Istanbul'un Avrupa yakasini birlestirecek olan, 45 km
uzunlugundaki Kanal Istanbul Prajesini agiklamistir. Bu “riya”
projenin temel atma islemlerinin bu sene baslatimasi planlandi
ve ihale sureci de tamamlanmak Uzeredir.

Tahmini maliyeti 12 milyar Euro olan bu devasa proje, 1,5
milyar m3 toprak hafriyatini igermekte ve elde edilen bu
toprak, yapay adalar insa etmek Uzere kullanilacaktir. Bu
da, Istanbul'un, sekiz milyon insana ev sahiplidi yapan bati
yakasinin bir ada clmasi ile sonuglanacaktir. Cesitli sahil
koyleri kurulacak ve Kanal, Bogazici'ne bir alternatif rota
olarak, gunde 160 deniz tasItinin gegmesine imkan verecektir.

Karadeniz'e siniri olan alti Ulke ve Akdeniz nakliye rotalari
arasindaki tek deniz baglantisi olan Bogaz'dan, gegtigimiz
yil 43,000 deniz tasitl gegis yapmis ve Bogaz dunyanin en
islek suyoallarindan biri haline gelmistir. Son 20-30 ylda artan
gemi trafigi, bogazdaki yolculugu daha da zorlastirmistir.
Elestirmenler 6nerilen rotanin, sulak alanlari, sehrin azalan
su kaynaklarini ve buyuk arkeolojik alanlar mahvedecegin,
bu nedenle de ciddi ekolojik hasara sebep olacagini dile
getirmektedirler. Buna ¢ift haneli enflasyon rakamlari da
eklendiginde, bir soru sorulmasi gerekmektedir: Turkiye, bir
baska pahall prajeyi daha kaldirabilecek midir? Kanalin acilisinin,
2023 yilindaki, Cumhuriyet’in 100. kurulus yildénumunde
yaplimasi planlanlanmaktadir.

2019 yilinda tam olarak faaliyete gececek olan bir baska
buyuk ¢apli proje ise, Kuzey Marmara Otoyolu. Bu yol,
Bogaz'in Avrupa yakasindaki Kinali'dan baslayarak, Asya
yakasindaki Akyazi'ya kadar uzanacaktir UcincU Bogaz
Koprisi'nu (Yavuz Sultan Selim Képrist) kullanarak Yeni
Istanbul Havalimanina baglanacak ve trafigi cok kalabalik
olan Istanbul igin alternatif bir rota olugturacaktir. Burads,
(Heidelberg Group'un bir pargasi olan) Akgansanin da, 2016
yilinda agilan kopru igin 6zel gimento ve beton temin etmis
oldugunu not etmemiz gerekiyor.

Kopruigin toplamda 290.000 m3 ve Kuzey Marmara Otoyolu
icin ise 430.000 m3 hazir beton kullanimistr.

2022 - 2023 ylllarinda tamamlanacak olan diger projeler
ise; bir metro tuneli ile karayolu tunelini birlestiren, Ug katl
BUyuk Istanbul Tuneli, Gebze, Sabiha Gokgen Havaalan,
Yavuz Sultan Selim Koprusuy, 3. Havalimani ve Halkall Yeni
Tren Yolu'nu birlestirecek olan 230 km uzunlugundaki Halkali-
Kapikule yuksek hizli tren yolu.

Heading up the list is Istanbul's third airport, reported to be
one of the biggest infrastructure projects in the world. It will
have six runways and has capacity to accommodate T14
docked planes. When all four stages of construction are
fully completed, in 2023, the airport is expected serve 150
million passengers. The first stage is scheduled to open at
the end of this month. Construction was undertaken by a
consortium of the country’s biggest contractors, Cengiz-
Mapa-Limak-Kolin-Kalyon. The total concrete production of
the Meka concrete batching plants onsite can achieve up to
1400 m3/hour - and that requires a lot of cement!

In 2071, the president announced the Kanal Istanbul Project,
a 45 km long canal that will connect the Black Sea to the
Marmara Sea, and Istanbul’s north European side. Foundation
work for his ‘dream’ project is set to kick off this year, the
tender process having been finalised.

The estimated cost is about E12 billion. This huge undertaking
will involve the excavation of about 1.5 billion m3 of soll,
which will be used to build artificial islands. This will result
in the western half of Istanbul, home to eight million people,
becoming an island. Several shoreline villages will be built.
The canal will be able to accommodate 160 vessel crossings
a day to provide an alternative route to the Bosphorus Strait.

As the only maritime link between the six countries bordering
the Black Sea and Mediterranean shipping routes to the
south, more than 43 000 vessels traversed the strait last
year, making it one of the busiest waterways in the world.
Increasing levels of ship traffic in recent decades have seen
it becomne difficult to navigate. Critics of the huge undertaking
claim that the proposed route will wreak havoc on wetlands,
the city's depleted water supplies, and prime archaeological
sites, thus causing serious ecological domage. Add to this
the double figure inflation and the question is bound to
be asked: can Turkey handle another expensive project?
Opening of the canal is planned on the 100th anniversary
of the founding of the Turkish Republic, in 2023.

A major project, due to be fully operational in 2019, is the
Northern Marmara Highway. This will run from Kinali on the
European side of the Bosphorus, to Akyazi on the Asian
side. It will utilise the third Bosphorus bridge (Yavuz Sultan
Selim Bridge). integrate with the new Istanbul airport, and
provide a welcome bypass for the heavily traffic-congested
city of Istanbul. It is worth noting, that Akcansa (part of the
Heidelberg Group) provided special cement and concrete for
the third bridge, which opened in 2076.

In total 290 000 m3 of ready-mixed concrete was employed
for the bridge and 430 000 m3 for the Northern Marmara
Highway.

Other projects due for completion by 2022 - 2023 are the
three storey Grand Istanbul Tunnel, which combines a metro
tunnel and a road tunnel, and the 230 km Halkali-Kapikule
high-speed train route, which will connect Gebze, Sabiha
Gokcen Airport, the Yovuz Sultan Selim Bridge, the third
airport, and the Halkall New Railway.
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Temmuz 2018 ayinda Bakan Cahit Turhan, Halkal, istanbul
ve (Turkiye'nin Bulgaristan siniri olan Edirne’deki) Kapikule
arasinda yeni yuksek hizl trenyolu insa ediimesine yonelik
planlari aciklad!.

Railwaypro.com, yeni hattin fonlarinin, AB tarafindan
temin edilecedini yazdi. Eylul ayinda ilk ihalenin yapiimasi
bekleniyordu. Turk makamlarina gore 230 km'lik hat, 2022
yiinda hazir olacak ve boylece Turk demiryollarinin Avrupa
agi ile baglantisi kolaylasacak.

Tirkiye, Orta Asya'ya Isiniyor

Bu yil Mayis ayinda, Sinem Cengiz'in ‘Turkiye, Orta Asya'da
farkll bir role burinuyor” adiyla (Arab News'te) yayinlanan
makalesi, "Cumhurbagkani Erdogan’in, Orta Asyanin en
kalabalik ve kaynak bakimindan zengin Ulkesi olarak gorulen
Ozbekistan'a yaptgi tarihsel ziyaret” Uzerineydi. Anlagildigine
gore, iki Ulke arasinds, 3 milyar ABD dolari degerindeki bir
pakete imza atimisti. Ziyaret, iki Ulke arasindaki, onlarca yildir
devam eden gerilimlerin azalmasi olarak degerlendirilmistir. Bu
rahatlama Turkiyenin, 1991 ulinda, Ozbekistan'n, Sovyetler
Birliginden bagmsiziginiilan etmesini taniyanilk Ulke olmasinin
ardindan baglamist.

Cengiz, Ozbekistan'in jeopolitik bir dGneme sahip oldugunu
vurgulayarak makalesinde soyle devam ediyor; “Kazakistan,
Kirgizistan, Tacikistan, Afganistan ve Turkmenistan ile sinir
komsusu ve bu durum, Rusya ve Dogu Asya'ya olan yakinhg
ile birlikte, stratejik bir Ulke haline gelmesini saglamaktadir”
Ozbekistan'la olan iliskilerin agiimast ile Turkiye, Orta Asya
politikasini guglendirmeye yonelik daha fazla firsata sahip
olacaktir. Bununla beraber, Rusya halen bolgedeki en guglu
aktor konumundadir. TUrkiye, su anda, Kremlin'le olan
iyi iligkilerin tadini gikarirken, Bati dunyasi ile gerginlikler
yasamaktadir. "Kremlin ile olan iliskilerine zarar vermeksizin,
Orta Asya Ulkeleri ile iligkileri iyilestirmek icin ince bir gizgi
Uzerinde hareket etmesi gerekmektedir”

Diyalog, (Akademik ve Arastirma topluluklarindan bagimsiz
haber ve fikir kaynaklari) Orta Asya'yl, ABD, Cin ve Rusua
arasindaki yeni bir ekonomik savas alani alarak gormektedir.
Bolge, bu Ulkelere yonelik, degerli dogal kaynaklara erisim
ve kontrol, uygun ticari kosullar ve verimli ticaret yollari da
dahil, bir dizi ekonomik firsat sunmaktadir. Diyalog'a gore,
Cin ve Rusya tarafindan olusturulacak bolgesel ekonomik
entegrasyona yonelik iki yeni firsat, ana hatlariyla ortaya
konmustur. Bunlardan ilki, Rusya'nin, Rusys, Beyaz Rusys,
Kazakistan, Kirgizistan ve Ermenistan’dan olugan ve AB
modeli Uzerine kurulu olan Avrasya Ekonomik Birligi (AEB) dir.
Mallarin serbest dolasimi, sermaye, iscilik ve hizmetlerin yani
sira, artak ekonomik ve endUstriyel politikalar desteklemektir.

Ikincisi ise, Cin'in, kara ve deniz yoluyla, ipek Yolu gibi, eski
ticaret yollar Uzerinden Asya'y), Avrupa ve Afrika'ya baglayan
bir ticaret ve altyapi agi olusturma amacinda olan Kusak Yol
Inisiyatifi'dir. (KYI).

Pek ¢cok Orta ve GUney Asya Ulkesi Cin'le, enerjive ulastirma
altyapisi yatirimlari igin igbirligi anlagsmalariimzalamigtir. AEB
ve KYI, serbest piyasa disuncesine yonelik ABD modeli ile
celismektedir. Diyalog ABD'nin, 6nemli ekonomik ve finansal
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In July, Cahit Turhan announced plans to build the new
high-speed rail link between Halkali, Istanbul, and Kapikule
(Erdirne-Turkey's border with Bulgaria)

Railwaypro.com reported the new line will be funded by the
EU. It was expected that the first tender would be organised
last month. The 230 km line will be ready in 2022, according
to the Turkish authorities. It will facilitate the connection of
the Turkish railway with the European network.

Turkey warms to Central Asia

In May of this year, Sinem Cengiz's article, Turkey carves
out a new role in Central Asia’ (Arab News) reported, on ‘o
historic visit by President Erdogan to Uzbekistan, regarded as
Central Asia's most populous and resource-rich country” Itis
understood that a package between the two countries worth
USS3 billion was signed. The visit was seen as a relaxation of
tensions between the two countries, which had existed for
decades. Initial easing of these began when Turkey became
the first country to recognise Uzbekistan, after it declared
independence from the Soviet Union in 1991.

Cengiz goes on to point out that Uzbekistan has geopolitical
significance. It borders Kazakhstan, Kyrgyzstan, Tajikistan,
Afghanistan, and Turkmenistan which, "clong with its
proximity to Russia and East Asia, makes it a strategically
placed country” Through the opening of relations with
Uzbekistan, Turkey will have more opportunities to strengthen
its Central Asian policy. That said, Russia is still the most
powerful player in the region. Turkey currently enjoys a
good relationship with the Kremlin, but o tense one with the
Western world. It will need to ‘walk a fine line in improving
relations with Central Asian countries without harming its
relationship with the Kremlin”

The Conversation (on independent source of news and views
from the academic and research community) considers
Central Asia to be the new economic battleground for the US,
China, and Russia. The region offers an array of economic
opportunities for major powers, including access and control
of valuable natural resources, favaurable terms of trade, and
efficient trade routes. The independent source outlines two
new initiatives for regional economic integration by China
ond Russia. First, Russia’s Eurasian Economic Union (EEU),
modelled on the EU, consists of Russia, Belarus, Kazakhstan,
Krgyzstan, and Armenia. It promotes free movement of goods,
capital, labour, and services, as well as common economic
and industrial policies.

Secondly, China’s Belt and Road Initiative (BRI) aims to create
a trade and infrastructure network that connects Asia with
Europe and Africa along the old trade routes, i.e. the land and
maritime Silk Road.

Many Central and South Asian countries have signed
cooperation agreements with China to invest in energy and
transport infrastructure. The EEU and BRI contrast with the
US consensus model of free market economic thinking.
The Conversation suggests that the US is likely to be more
successful than Russia and Ching, due to its considerable
economic and financial resources, which makes cooperation



kaynaklari nedeniyle, Rusya ve Cin'‘e nazaran, Orta Asya Ulkeleri
ile isbirligi konusunda daha basarili olacagini belirtmektedir.
ABD ayrica, Uluslararasi Para Fonu ve DUnya Bankasi gibi,
genis kapsamli ekonomik yapilara dayall hareket ederek
rakiplerinin planlarini bulaniklastirabilecek ve ayrica celigki
ve krizlerini yonetebilecek politik ve askeri guce de sahiptir.

Gunun sonunds, gelecekte kuresel kapitalizmin dogasini
sekillendirecek olan Orta Asya'da basari kazanacak gugtur.
Ornegin, 2007 - 2008 kuresel finans felaketi, Amerikan
kapitalizminin ne denli tahrip edici ve hasar verici olabilecegini
gostermistir — bunun butun yan etkileri, halen hissedimektedir.
O zamandan beri, Rusya ve Cin tarafindan iki alternatif
ekonomik duzenleme seklinin ortaya giktigi dile getirimektedir
ki bu, tarihin tekerrur etmesini engelleyebilir. Diyalog'daki
yazarlar; "“Buyuk rakip gucler kapitalizmin damgasini bolgeye
vurmanin yollarini ararken, Orta Asya bilmeden, kendisini
olaylarin ortasinda kalmis bir vaziyette buldu,” seklinde bir
sonuca varmislardir.

Turkiye-Cin iligkisi

Turkiye, Orta Asya ile olan iligkilerini buyUturken, Cin'in
Turkiye'ye olan ilgisinin arttig da bildiriimektedir Istanbul'da,
son doénemde yapilan bir toplantida, Turk ve Cinliyatinmcilar,
madencilik, tarim, saglik ve balikgilik sektorlerindeki yatinm
firsatlarini degerlendirmek Uzere bir araya gelmislerdir.

2017 yiinds, iki Ulke arasindaki ticaret, 28 milyar ABD dolari
olarak kaydedilirken, Turkiye'nin Cin'den ithalati toplamda
neredeyse, 26 milyar ABD dolari olarak gergeklesmistir

Gegen sene Baku-Tiflis-Kars ray hattinin tamamlanmasiile
birlikte Turkiye, ulusal demiryollarini, Cin-Turkiye-Avrupa transit
koridorunun énemli bir kismi olan Trans-Hazar Uluslararasi
Ulastirma Rotasile birlestirmis oldu. Ortadogu Enstitusi'nden
Xiaoli Guo ve Giray Fiden tarafindan yayinlanan makalede;
"KYI ve Orta Koridor'un (Anadolu'dan, Orta Asya ve Cin'e
uzanan ticari rotanin) lanse edilmesi, Cin igin daha genis bir
kapsam ve daha buyuk bir potansiyel sagladi. Bu durum,
daha yogun ikili ticaret ve yatinm badlari gelistirecek ve ilgili
bolgesel ve kuresel etkilerini daha da arttiracaktir”

BUtUn bunlar, Suriye'de olan savas, Turkiye'nin Rusya olan
badlarinin giglenmesive burada bahsetmek igin fazla karmasik
olan diger pek ¢cok durum nedeniile ABD ve NATO muttefiki
TUrkiye arasindaki diplomatik gerilimler ortaya gikmistir.

Cimento gincellemesi: Turkiye

Bu yilin baslarinda, cemenTurk te yapilan bir roportajda, Limak
Cimento Grubunun CEOQ'su Gultekin Aksuyek, Grup'un, kuresel
cimento sektorundeki yatinmlarini arttirma planlarindan
bahsetti. Grup'un yeni 0,7 milyon ton/yil kapasiteli gimento
fabrikasi, Mozambik Matala'da agild!.

Limak Cimento ve Fildisi Sahilindeki bagl kurulusu Limak
Africa S.A., Abidjan yakinlarinda, 1 milyon ton/yil kapasiteli
ve bir yil igerisinde devreye alinmasi beklenen bir fabrika
daha insa etmektedir.

Teknaolaji, enerji ve altyapi alanlarinin yani sira finans
sektarundeki sirketlere hizmet veren Orrick, ingaat grubunun

beneficial for the Central Asian elites. The US also has political
and military power to blunt its rivals’ plans, and manage its
contradictions and crises by drawing on wider economic
governing structures, including the International Monetary
Fund (IMF) and the World Bank.

At the end of the day, it is the power that succeeds in
Central Asia that will shape the nature of global capitalism
inthe future. The 2007 - 2008 global financial disaster, for
example, showed how destructive and damaging American
capitalism can be - the full ramifications of which are still
being felt. Ithas been said that, since then, two alternative
forms of economic arrangements have been built by Russia
and China, which could prevent history repeating itself. The
authors, mentioned earlier in The Conversation, conclude,
‘Inadvertently, Central Asia finds itself at the centre, as
rival great powers seek to stamp their form of capitalism
on the region.”

Turkish-Chinese relationship

While Turkey broadens its relations with Central Asia, China's
interest in Turkey is reported to be increasing. At a recent
meeting in Istanbul, Turkish and Chinese investors came
together to evaluate investment opportunities in mining,
agriculture, health, and fishing sectors.

In 2017 bilateral trade between the two countries recorded
Uss28 billion, while Turkey's imports from China totalled
almost USS26 billion.

With the completion of the Baku-Tbilisi-Kars railway link last
year, Turkey has connected its national railways to the Trans-
Caspian International Transport Route — an important part
of the China-Turkey-Europe transit corridor. “The launching
of the BRI and the Middle Corridor (ie. the transport route
from Anatolia to Central Asia and China) has provided wider
scope and greater potential for Ching,” said Xiooli Guo and
Giray Fiden in their recent essay published by the Middle East
Institute. “This will develop more extensive bilateral trade and
investment ties, and further advance their respective regional
and global aspirations.”

All this comes as diplomatic tensions between the US
and its NATO ally, Turkey, deepen over issues involving the
complexities of the war in Syrig, Turkey's strengthening ties
with Russia, and many other issues too complex to cover
here.

Cement update: Turkey

Earlier this year, in an interview with cemenTurk, Gultekin
Aksuyek, CEO of the Limak Cement Group, spoke of the
group’s plans to increase its investments in the global cement
sector. The group's new 0.7 million tpy cement plant was
inaugurated in Matola in Mozambique.

Limak Cement and its Cote d'Ivoire subsidiary, Limak Africa
S.A, is building a 1 million tpy plant near Abidjan, which is
expected to be commissioned within a year.

Orrick, which focuses on serving companies in the
technology, energy and infrastructure, and financial sectors,
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proje finansmaniicin 60 milyon Euro dnermistir. Limak, ayni
zamanda, GUney Amerika'da da galismalar yurutmektedir.

Turkiye'de Limak Grubunun, Suriye sinirina yakin bir alanda
kurulu olan, 2,3 milyon ton/yil kapasiteli Killis fabrikasinin da,
2019 yiinin 2. geyreginde faaliyette gecmesi beklenmektedir.
Yine 6numuzdeki yil tamamlanacak olan bir baska proje de,
Balikesir fabrikasinin ikinci finnidir. Trakya fabrikasindaki, 1.4
milyon ton/yll kapasiteli finnin kurulumuna yonelik calismalar
devam etmektedir.

Pinarhisar ve 1.6 milyon ton/yil kapasiteli Mugla fabrikasindaki
ingaatlar baslamis durumdadir. Sirket, bu sene, 10 milyon
ton gimento Ureterek satislarini %5 arttirmak istemektedir.

World Cement dergisinin DUnya Incelemesi kisminda
bahsedildigi sekilde:

Temmuz 20718'deki habere gore KHD Humboldt Wedag
firmasi, uzun suredir Ulkedeki cimento tesislerine hizmet
gelenedine sahiptir. Bu sene, Manisa'daki SOMA Cimento'ya
yonelik yeni 4000 ton/gun kapasiteli retim hatti devreye
alinacaktr. Alman ekipman tedarikgisi ayrica, Marmara
Bolgesi'nde YD Madencilik icin, yeni bir 5000 tan/gunluk
firnn hattiinga etmektedir. Bu tesisin devreye alinmasl, 2019
yllina programlanmistir.

Gectigimiz yil, Tayvan basinindan alinan bilgiler, Taiwan
Cement’in (TC), Cin'in altinci en buyUk cimento Ureticisi
oldugunu teyit etti. Bu sene Haziran ayinda, Taiwan News,
TC'nin, olasi bir stratejik ortaklik icin, Sanko Holding S.A ile
gorusmekte oldugunu duyurdu.

Basarili olursa bu durum TC'ye, Avrupa pazari igin bir
sigrama tahtasi olusturmak bakimindan, ideal bir firsat
kazandirabilecektir.

Sanko, Turkiye'de U¢ ¢imento fabrikasina sahip ve bu da
kendisini, Ulkedeki orta olgekKli bir tedarikgi haline getirmektedir.

Turkiye Cimento Mustahsilleri Birligine (TCMB) gare, gectigimiz
yll, Turkiye gimento inracatl, 798 milyon ton olarak gergeklesti.
Israil, Gana ve Sierra Leane, Suriye ve ABD'nin ardindan, en gok
cimento alan S0+ Ulke arasindan ilk siralarda yer aldilar. Klinker
ihracati 4.93 milyon ton olarak gergeklesirken, Turkiye'ye
yapilan klinker ithalati, Yunanistan ve Bulgaristan'dan olmak
Uzere, toplam 53.250 ton degerine ulast.

Cimento gincelleme: Orta Asya

Temmuz ayinda AzerNews, Ozbekistan'in, Snimuzdeki 5 yll
icerisinde gimento Uretimini, 8,5 milyon ton/yil'dan 17 milyon
ton/yll'a gikarmayi planladigini yazdi. Ulkede, 3.1 milyon ton
kapasiteli Qizilgjumsement JSC ve 1.7 milyon t kapasiteli
Akhangarancement JSC tesisleri de dahil, bes adet buyuk
fabrika vardir.

Agdustos aynda, yaz doneminde yapllan denemelerin ardindan,
yeni bir 1,5 milyon ton/yil kapasiteli fabrikanin, Surkhandarya
Bolgesindaki Sherabad'da hizmete girmesi planlanmistir. Ayni
yazida gazeteci Kamila Aliyeva, Cinli yatinmcilar tarafindan
iki fabrikanin daha kurulacagindan bahsetmistir. Bunlardan
biri (1 milyon ton/yil) Akhangaran Bolgesinde yer alacak ve
digeri de (1 milyon ton/yil, Akhangaranshifer tarafindan insa
edilecektir. Ge¢tigimiz Kasim ayinda, Rus sirketi Eurocement
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has aadvised the construction group on the financing of the
€60 million project. At the same time, Limak is conducting
studies in South America.

In Turkey, the group’s 2.3 million tpy Killis plant, located close
to the Syrian border, is expected to become operational in
2Q19. Also due to be completed next year is the second kiln
at the Balikesir plant. Work continues on the installation of a
1.4 million tpy kiln in Thrace plant,

Pinarhisar, and construction has started on a 1.6 million tpy
Mdgla plant. The company wants to increase sales by 5%
this year, to produce 10 million t of cement.

As mentioned in World Cement’'s World Review

Uuly 2018). KHD Humboldt Wedag has a long tradition of
supplying cement plants in the country. This year, the new
4000 tpd production line for SOMA Cimento in Manisa is
due to be commissioned. The German equipment supplier
is also currently building a new 5000 tpd kiln line for YD
Madencilik in the Marmara region. Commissioning of this
plant is scheduled for 20719.

Last year, press reports from Taiwan confirmed that Taiwan
Cement (TC) had become China’s sixth largest cement
producer. In June of this year, Taiwan News announced
that TC was in talks with Sanko Holding S.A. for a possible
strategic partnership.

If successful, this would give TC an ideal opportunity to
create a springboard into the European market

Sanko owns three cement plants in Turkey, making it a
medium-sized supplier in the country.

Last year, Turkish cement exports were 798 million t,
according to the Turkish Cement Manufacturers Association
(TCMA). Syria and the US, followed by Israel. Ghana, and
Sierra Leone, topped the S0+ countries receiving cement.
Clinker exports were 4.93 million t; clinker imports into Turkey
totalled 53 250 t from Greece and Bulgaria.

Cement update: Central Asia

In July, AzerNews reported that, over the next 5 years,
Uzbekistan plans to increase cement production from 85
million tpy to 17 million tpy. There are five large plants in the
country, including the 3.1 million t Qizigumsement JSC and
the 1.7 million t Akhangarancement JSC plants.

In August, a new 1.5 million tpy facility in the Sherabad district
of the Surkhandarya region was scheduled to come on
streamn, following trials during the surmmer. In the same article,
Journalist Komila Aliyeva mentioned that two more plants will
be built by Chinese investors. One of these (1 million tpy) will
be located in the Akhangaran region, and the other (1 million
tpy) on behalf of Akhangaranshifer. Last November, Russia's
Eurocement Group announced that it would build a 3 million
tpy dry process plant in Tashkent province.

Beijing Triumph International Engineering Co. (part of CNBM)J
was awarded the contract for the design, construction,



Group, Tagkent sehrinde 3 milyon ton/yil kapasiteli bir kuru
proses tesis kuracagini duyurmustur.

(CNBM bunyesinde bulunan) Beijing Triumph International
Engineering Co, tasarim, insaat, malzeme tedariki,imalat ve
ekipman kurulumu ihalesini kazanmistir Ulkedeki toplam ingaat
malzemeleri Uretimi icerisinde, cimento %76'lik paya sahiptir.

Yerel medya, yerel talebin karsilanmasinin yani sira,
Ozbekistan'in, Afganistan, Kazakistan, Kirgizistan, Tacikistan
ve Turkmenistana cimento inracati gergeklestirdigini yazmistir.

Kazakh TV'ye gore, Kazakistan'daki yabanci yatirim da ivme
kazanmis gibi gorunuyor. Almaata civarinda, 1,2 milyon tan/
yil kapasiteli bir gimento fabrikas! kurulmak Uzeredir. Bolgenin
yani sira, komsu bolgelerdeki talebi de karsilayacak olan
Kazak-Singapur projesinin devreye alinmasi, 2019 yilina
programlanmistir. Bu yil Aralik ayinda, Ulkenin bir bagka
yerinde, Kyzylorda Bolgesi'ndeki Shieli'de, Cin'li Gezhouba
Group Cement Co. Ltd., 1 milyon ton/yil Kapasiteli fabrikayi
devreye almayi planlamaktadir. Bolgenin yoneticisi Krymbek
Kusherbaeyv, Cin'li sirkete ayrics, Zhanakorgan Eyaletinde,
0.75 milyon ton/yil kapasiteliikinci bir cimento fabrikasi kurma
imkanlarini arastirma Gnerisinde bulunmustur.

Gectigimiz yil, Tacikistan'in, 3,1 milyon ton gimento Urettigi
belirtildi ve bunun 1 milyon tonu, Afganistan, Ozbekistan
ve Kirgizistana inrag edilirken, ihracatin cogu Afganistan’a
yapildi. Ulkenin 13 ¢imento Uretim tesisinin kapasitesi 4
milyon ton/yil'n Uzerindedir. Gegtigimiz sekiz yilin sonrasindsa,
¢gimento endustrisine yapilan Cin yatinmlar, Ulkedeki Uretimin
artmasina imkan tanimistir,

Temmuz ayinda, Orient Media Turkmen yayin organi,
Iran’in; Turkmenistanin sahip oldugu yuk araclarini, Gzellikle
Ozbekistan olmak Uzere, Orta Asya'ya cimento nakletmek
igin kullanmay planladigindan bahsetmistir Onerilen program,
Turkmenistan'dan Irana kUkUrt tasiyan araclarin Iran’in
kuzeydogusunda Uretilen gimentoyu Ozbekistan'a sevk
etmesini icerecekir.

Sonug

2023 yilinda Turkiye, Cumhuriyet'in kurulusunun yuzuncu
yihinikutlayacaktr. Cumhurbaskani Erdogan’in, basaril gegen
secimlerden sonra kazandigi yeni iktidar, 0 zamana kadar
kendisinin Ulkeyi yonetmesini saglayacaktir. Ulke, ekonominin
butunuyle iflas etmesine dogru ilerlerken, ozellikle siyasi
alanda olmak Uzere, birgok dider zorlukla da yuz yuze kalmig
durumdadir. Ozellikle ABD olmak Uzere, bati ile olan iligkiler
giderek daha da zarlasirken, Rusys, Cin ve Orta Asyaiile olan
iliskiler, ticari pazarliklar ve yatinm Uzerine inga ediimektedir.
Ayni zamanda Orta Asya, gozlemciler tarafindan, super
gucler arasindaki savas meydani olarak dederlendirimektedir.
Yani bir kez daha, "gelecekteki gelismeler igin bu balge
gozlemlenecektir!”

Kaynaklar

Sirket haberleri, basin haberleri, haber gjanslari, Reuters, Focus
Economics, Daily Sabah, Business Orient Media Turkmen,
Tashkent Times, AzerNews.

Kaynak: World Cement - Ekim 2018

material supply, manufacture and installation of equipment.
Of the total construction materials production in the country,
cement accounts for 76%.

Local media reports that, in addition to meeting domestic
demand, Uzbekistan exports cement to Afghanistan,
Kazakhstan, Kyrgyzstan, Tajikistan, and Turkmenistan.

Foreign investment in Kazakhstan appears to be gaining
momentum, according to Kazakh TV. Construction of a
1.2 million tpy cement plant is underway in the Almaty
region. The Kazakh-Singapore project is scheduled to be
commissioned in 2019 and will be able to meet demand in the
region, as well as that of neighbouring regions. Elsewhere in
the country, China’s Gezhouba Group Cement Co. Ltd plans
to commission a 1 million tpy plont at Shieliin the Kyzylorda
Region in December of this year. The region’s head, Krymbek
Kusherbaev, also suggested that the Chinese company
should explore the prospects for a second cement plant,
capacity of 0.75 million tpy, in the Zhanakorgan District.

Last year, Tgjikistan was reported to have produced 3.1million
tof cement, of which Tmillion t was exported to Afghanistan,
Uzbekistan, and Kyrgyzstan, with the main shipments going
into Afghanistan. The capacity of the country’s 13 cement
production facilities exceeds 4 million tpy. Over the past
eight years, Chinese investment in the cement industry has
enabled the country to increase production.

In July, an item published by Orient Media Turkmen
mentioned that Iran was planning to use freight cars owned
by Turkmenistan to transport cement into Central Asia -
ond in particular to Uzbekistan. The proposed scheme would
involve cars carrying sulfur from Turkmenistan to/via Iran,
returning with cement produced in the northeast of Iran and
delivered to Uzbekistan.

Conclusion

In 2023, Turkey will celebrate the centenary of the founding
of the republic. President Erdogon’s new powers after his
successful election will see him run the country until then.
As the country edges towards a complete meltdown in the
economy, the government faces many other challenges,
especially on the political front. As relations with the west
become more and more difficult, particularly with the US,
those with Russia, China, and Central Asia are building
through trade deals and investment. At the same time, Central
Asia is seen by observers as an economic battleground
between the super powers. So once again, ‘watch this space
for future developments'!

Sources

Company news, press reports, news agencies, Reuters,
Focus Economics, Daily Sabah, Business Orient Media
Turkmen, Tashkent Times, AzerNews.

Source: World Cement - October 2018
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[PCChnin, 1.5 °C degerindeki Kiiresel Isnma
Ozel Raporu Onayland:

[PCCs Special Report on Global Warming of 1.5 °C approved

ipcc

NTERGOWERNMENTAL PAKEL O Climate chanee

Global Warming of 1.5°C

15°C Degerindeki Kuresel Isinmaya Yonelik IPPC Ozel Rapory,
IPCC tarafindan, 8 Ekim 20718 tarihinde, Kore Cumhuriyetinin
Incheon kentinde onayland:. Aralik ayinds, Polonya Katawice'de
duzenlenecek olan, hukumetlerin, iklim degdisikligi ile mucadele
konusunda, Paris Sozlegsmesini gozden gegirecegi Iklim
Degisikligi Konferansiicin baslica bilimsel girdiyi olusturacak.

IPCC raporunu, Birlesmis Milletler iklim Degigikligi Cerceve
Sazlesmesi (UNFCCC) tarafindan, 2015 yilinda, Paris
Sozlesmesini uygulamaya koydugunda yaptigi davete yanit
olarak, 40 ulkeden, doksan bir yazar ve editor hazirladt.

Raporun tam adi “1.5°C degerindeki Kuresel Isinma, iklim
degisikligi tehdidine karsi kuresel tepkinin guclendiriimesi,
surdurulebilir kalkinma ve yoksullugun ortadan kaldiriimasi
¢abalari baglaminda, sanayi oncesi duzeylerin 1.5°C yukarisinda
olan kuresel isinmanin ve iligkili kiresel sera gazi emisyon
yollarinin etkisi Uzerine IPCC 6zel raporu.”

IPCC, bilimsel anlamdaki iklim dedisikligi, onun etkileri ve
gelecekteki potansiyel riskleri ve olasi mudahale seceneklerini
dederlendirmeye yonelik, 6nde gelen kurulus. Rapor, Ug IPCC
calisma grubunun bilimsel liderliginde hazirlandi. Calisma
Grubu | iklim degisikliginin fiziksel ve bilimsel dayanagini
degerlendirmekte; Caligma Grubu Il etkileri, adaptasyon ve
incinebilirlik konularini el almakta ve Calisma Grubu Il ise,
iklim degisikliginin engellenmesine yonelik ¢calismaktadir.

Aralik 2015 tarihinde, 21. Taraflar Konferansinds, UNFCCC
Uyesi 195 Ulke tarafindan uygulamaya konan Paris Anlasmas,
"KuUresel ortalama sicaklik artiginin, sanayi dncesi duzeylerin
Uzerindeki 2°C duzeyinin oldukga altinda tutarak ve sanayi
Oncesi duzeylerin Uzerindeki sicaklik artisinin 1.5°C ile
sinirflanmasina yonelik gaba sarf ederek,” iklim dedisikligi
karsisindaki kuresel tepkinin guclendiriimesini de igeriyordu.”
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Bu yazi, Kiiresel Isinmaya yonelik IPPC Ozel Raporunun
bir incelemesidir. Yazida kullanilan referanslar, raporun resmi

sayfasindan elde edilebilir: http://wwwipcc.ch/report/sr1S/.

This articleis areview of the IPPC Special Report on Global Warming
References used for the article are available in the official web site of the
report: hitp://wwwipcc.ch/report/sr1S/.

________________________________________

________________________________

The Special Report on Global Warming of 15°C was approved
by the IPCC on 8" October 2018, in Incheon, Republic of
Korea. It will be a key scientific input into the Katowice
Climate Change Conference in Poland in December, when
governments review the Paris Agreement to tackle climate
change.

Ninety-one authors and review editors from 40 countries
prepared the IPCC report in response to an invitation from the
United Nations Framework Convention on Climate Change
(UNFCCC) when it adopted the Paris Agreement in 2015.

The report’s full name is "Global Warming of 1.5°C, an IPCC
special report on the impacts of global warming of 15°C
above pre-industrial levels and related global greenhouse
gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty”.

The IPCC is the leading world body for assessing the
science related to climate change, its impacts and potential
future risks, and possible response options. The report was
prepared under the scientific leadership of all three IPCC
working groups. Working Group | assesses the physical
science basis of climate change; Working Group Il addresses
impacts, adaptation and vulnerability; and Working Group Il
deals with the mitigation of climate change.

The Paris Agreement adopted by 195 nations at the 217st
Conference of the Parties to the UNFCCC in December 2015
included the aim of strengthening the global response to the
threat of climate change by “holding the increase in the global
average temperature to well below 2°C above preindustrial
levels and pursuing efforts to limit the temperature increase
to 1.5°C above pre-industrial levels.”


http://www.ipcc.ch/report/sr15/
http://www.ipcc.ch/report/sr15/

Paris Anlasmasini uygulamaya koyma kararinin bir pargasl
olarak, IPCC, 2018 yilinds, sanayi 6ncesi duzeylerin 1.5°C
Uzerindekikuresel isinmanin ve iligkili kuresel sera gazi emisyon
yollarinin etkisi Uzerine bir rapor hazirlamaya davet edildi.
Davetikabul eden IPCC, Ozel Rapor'un, stz konusu sorunlart,
iklim degisikligi tehdidine karsi kuresel tepkinin guglendiriimesi,
surdurulebilir kalkinma ve yoksullugun ortadan kaldiriimasi
cabalari baglaminda ele alacagini ekledi.

Sanayi 6ncesi dizeylerin 1.0°C Gzerindeki
kiresel 1Isinma, simdiden olusmus durumda

Rapor, insan faaliyetlerinin, sanayi oncesi duzeylerin yaklasik
1.0°C Uzerindeki bir kuresel isinmaya neden oldugunu belirtiyor.
Kuresel isinmanin, su andaki hizinda artmaya devam etmesi
durumunda, 2030 ve 2052 ylllari arasinda, 1.5°C'ye ulasmasi
muhtemel (bkz. Sekil 7).

Ghabal warming relative bo LTRS0-1%00 [*C)

Chserved monthly global
mean suiface lemperature

Sanayi oncesi dénemden itibaren, insan kokenli emisyonlar,
binlerce yil surmus ve iklim sisteminde, iligkili etkileri ile
birlikte, deniz seviyesinin yukselmesi gibi, baska uzun vadeli
degisikliklere neden olmaya devam edecek. Sanayi 6ncesi
doneme yakin bir donem olan 1850-1900 tarihleri, referans
periyot olarak gosterildi.

2°C'yle kargilagtinldiginda, 1.5°C'nin etkileri

Rapor; 2°C ya da daha fazlasina nazaran, kuresel Isinmay,
1.5°Cile sinirlama ile kaginilabilecek bir takim iklim degisikligi
etkilerinin altini gizigor. Ornegin:

- 27100 yilinda, 1.5°C oldugunds, kuresel deniz seviyesi
yukselmesi, 2°C'ye oranla 10 cm daha az olacak.

- Muhtemelen, yaz ayinds, deniz buzu olmayan bir Kuzey
Kutbu denizinin, 1.5°C dederindeki kuresel 1Isinma ile,
her yuzyilda bir ve 2°C durumunda ise, her on yilda bir
ortaya glkacak almasi.

- Mercan resifleri, 1.5°C kuresel 1sinma ile, yuzde 70-S0
azalirken, 2°C oldugunda, tamamen (> yuzde 99)
kaybolacak.

As part of the decision to adopt the Paris Agreement, the
IPCC was invited to produce, in 2018, a Special Report on
global warming of 1.5°C above pre-industrial levels and
related global greenhouse gas emission pathways. The IPCC
accepted the invitation, adding that the Special Report would
look at these issues in the context of strengthening the
global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty.

1.0°C of global warming above pre-industrial
levels already occurred

The report tells that human activities are estimated to have
caused agpproximately 10°C of global warming above pre-
industrial levels. Global warming is likely to reach 1.5°C
between 2030 and 2052 if it continues to increase at the
current rate (see FigureT)

o — =

f,_x. I ——

S |
2030 2052

Warming from anthropogenic emissions from the pre-
industrial period to the present will persist for centuries
to millennia and will continue to cause further long term
changes in the climate system, such as sea level rise, with
associatedimpacts. The reference period 1850-1900 is used
to approximate pre-industrial period.

Impacts of 1.5°C compared to 2°C

The report highlights a number of climate change impacts
that could be avoided by limiting global warming to 1.5°C
compared to 2°C, or more. For instance;

- By 2100, global sea level rise would be 10 crm lower with
global warming of 1.5°C compared with 2°C.

- The likelihood of an Arctic Ocean free of sea ice in
summer would be once per century with global warming
of 15°C, compared with at least once per decade with
2°C.

- Coral reefs would decline by 70-90 percent with global
warming of 15°C, whereas virtually all (> 99 percent]
would be lost with 2°C.
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- Karads, turlerin tukenmesi de dahil, biyogesitlilik ve
ekosistemler Uzerine olan etkilerin 1.5°C'lik kuresel
Isinmada, 2°C'den daha az olacagi tahmin ediliyor.

- Kiresel isinmanin, 1.5°C ile sinirlandiriimasinin, 2°C
karsisinda, okyanus sicakligindaki artiglarla birlikte,
okyanus asitlik duzeyindekiartislar ve okyanus aksijen
duzeylerindeki dusmeleri azaltacadi tahmin ediliyor.

1.5°C kuresel 1sinmada, adaptasyon
ihtiyaclarinin gcogu, 2°C'ye gére daha az olacak.
iklim degisikligi risklerini azaltabilecek, genis
kapsamli adaptasyon secenekleri var

Adaptasyonun, 2°C’lik kuresel 1sinmada, 1.5°C'ye gore,
ekosistemler ve gida ve saglik sistemlerinde daha zorlu
olmasi bekleniyor. Adaptasyon segenekleri:

- Risklerin, dogal ve yonetilen ekosistemlere indirgenmesi
(or, ekosisteme dayal adaptasyan, ekosistem
restorasyonu ve degredasyon ve ormansizlastirmadan
kacinma, biyocesitlilik yonetimi, surddrulebilir su dranleri
yetistiriciligi ve yerel ve yoresel bilgi)

- Deniz seviyesi yukselmesi risklerinin azaltiimasi (or,
kiyisal savunma ve guglendirme)

- Ozellikle kirsal alanlarda, saglik, yagamlar, gida, su ve
ekonomik buyume Uzerindeki risklerin azaltimasi (6r, etkil
sulama, sosyal guvenlik aglar, felaket riski yonetimi, risk
duyurma ve paylasma, topluluklara dayuali adaptasyon)

- Kentsel alanlardaki risklerin azaltimasi (or, yesil altyap,
sUrdurulebilir arazi kullanimi ve planlama ve surdurUlebilir
su yonetimi.

Kiresel isinmanin 1.5°C ile sinirlandiriimasi,
arazi kullanimi, enerji, endistri, ingaat, ulastirma
ve kentler agisindan, “hizl ve genig kapsamli”
dénusumler olmasini gerektirecektir.

Insanlarin sebep oldugu Kuresel net karbondioksit (CO,)
emisyon degerlerinin, 2030 yiinda, 2010'daki de@erlerinden,
yuzde 45 indirgenmesi ve 2050 yilinda, ‘net sifir’ rakamina
ulasiimis almasi gerekecektir. Bunun anlami, kalan herhangi
bir emisyonun, havadan CO2 gikariimasi ile dengelenmesi
demektir.

Enerji Sistemleri Yontemleri:

- Enerjisistemlerinde, kiresel isinmayy, 1.5°Cile sinirlayan,
modellenmis kuresel yontemler, daha dusuk enerji kullanimi
ile, enerji hizmeti talebini, genellikle kargilamaktadir.

- 15°C yontemlerinde, dusuk emisyonlu enerji kaynaklarinin,
ozellikle 2050 6ncesinde, 2°C yontemlerine oranla,
daha yuksek bir paya sahip olacagi tahmin edilmektedir.

- 1.5°C yontemlerinde, yenilenebilir enerjilerin, elektrik
enerjisinin %70-85'ini, 2050 itibari ile karsilayacagi
tahmin edilmektedir.
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- On land, impacts on biodiversity and ecosystems,
including species loss and extinction, are projected to
be lower at 1.5°C of global warming compared to 2°C.

- Limiting global warming to 1.5°C compared to 2°C is
projected to reduce increases in ocean temperature
as well as associated increases in ocean acidity and
decreases in ocean oxygen levels.

Most adaptation needs will be lower for global
warming of 1.5°C compared to 2°C. There are
a wide range of adaptation options that can
reduce the risks of climate change

Adaptation is expected to be more challenging for
ecosystemns, food and health systems at 2°C of global
warming than for 1.5°C. Adaptation options are:

- Reducing risks to natural and managed ecosystems
(e.g., ecosystem-based adaptation, ecosystem
restoration and avoided degradation and deforestation,
biodiversity management, sustainable aquaculture, and
local knowledge and indigenous knowledge)

- Reducing the risks of sea level rise [e.g, coastal defence
and hardening)

- Reducing the risks to health, livelihoods, food, water,
and economic growth, especially in rural landscapes
leg. efficient irrigation, social safety nets, disaster risk
management, risk spreading and sharing, community-
based adaptation)

- Reducing the risks to urban areas (e.g, green
infrastructure, sustainable land use and planning, and
sustainable water management)

Limiting global warming to 1.5°C would require
“rapid and far-reaching” transitions in land,
energy, industry, buildings, transport, and
cities.

Global net human-caused emissions of carbon dioxide (CO,)
would need to fall by about 45 percent from 2070 levels by
2030, reaching ‘net zero' around 2050. This means that any
remaining emissions would need to be balanced by removing
CO2 from the air.

Energy Systems Pathways:

- In energy systems, modelled global pathways limiting
global warming to 1.5°C generally meet energy service
demand with lower energy use.

- In 1.5°C pathways, low-emission energy sources are
projected to have a higher share, compared with 2°C
pathways, particularly before 2050.

- In 1.5°C pathways, renewables are projected to supply
70-85% of electricity in 2050



- Elektrik Uretiminde, karbondioksit yakalama ve depolama
(CCS) ozelligi olan nukleer ve fosil yakitlarin, 1.5°C
yontemlerinin cogunda artmasi planlanmistir

- Planlanan 1.5°C yontemlerinde, 2050'de, CCS kullanim,
gazin elektrik Uretimindeki payinin, dunyadaki elektrigin
yaklasik %8'i olmasina imkan tanirken, komur kullanimi,
tum yontemlerde, ciddi bir dusus sergileyecek ve elektrigin
%0'na (%0-2) yaklasacak

Endistrideki Yontemler

- Kureselisinmayi 1.5°Cile sinirlayan yontemlerde, endUstri
CO, emisyonlarinin 2050°de, 2010'a gore, %75-90
civarinda daha dusuk olacagr ongoriulmektedir. Bu oran,
2°C kuresel 1sinma oldugunda, %50-80 olacaktir.

- BudusuUsler; elektrifikasyon, hidrojen, surdurulebilir biyo-
bazli kaynaklar, Urunlerin ikamesi ve karbon yakalama,
kullanma ve depolama (CCUS) da dahil, mevcut ve yeni
teknolojilerin ve uygulamalarin kombinasyonlariyla
saglanabilir.

- Bu segenekler, gesitli dlgeklerde, teknik olarak
kanrtlanmistir ancak piyasada buyuk dlcude yer bulmalari,
genis ¢apl endustriyel tesislerin, 0zel kontekstleri ve
ozelliklerindeki kurumsal kisitlamalar ve ekonomik, finansal
ve insani kapasite ile sinirli olabilir.

- EndUstride, enerji ve proses verimliligiile emisyon azaltm,
isinmanin, 1.5°C ile sinirlandirimasi bakimindan, tek basina
yeterli degildir.

Rapor ayrica, kentsel sistemler ve altyapi sistemleri ve arazi
kullanimina yonelik yontemler de tanimlamaktadir.

Yatirimlar

Isinmayi 1.5°C ile sinirlayan yontemlerde, 2015 ve 2050 yillar
arasindaki enerji ile iligkili toplam yillik ortalama yatirimlar,
asagida belirtildigi sekilde tahmin edilmistir:

- Enerjiile ilgili hafifletme yatinmlari: SO0 milyar ABD
dalar 2015/yll

- Enerji tedariki yatinmlari: 1600 ila 3800 milyar ABD
dalari 2015yl

- Enerji talebi yatinmlari: 700 ila 71000 milyar ABD dolar
20715/yll

Dusuk karbonlu enerji teknolajilerine ve enerji verimliligine
olan ortalama yillik yatinm, 20715'e gore, 2050 yilinda, bes
kat artirilmis olacaktir.

Mevcut Ulusal Azaltim Hedefleri, 1.5 hedefini
strdirmek icin yeterli degil

Paris Sozlesmesi kapsaminda bildirilen, mevcut ulusal
azaltim hedeflerinden elde edilebilecek sonuclara yonelik
tahminler, kuresel sera gazi emisyonlarninin 2030 yilinda 52-58
GtCO2eq/y olacagini gostermektedir. Bu hedeflere yonelik
izlenen yontemler, 2030 yill sonrasinda emisyon azaltma
kapsam ve hedeflerinde oldukga ciddi artiglar s6z konusu
olacaksa da, kuresel isinmay, 1.5°C ile sinirlamayacaktir.

- In electricity generation, shares of nuclear and fossil
fuels with carbon dioxide capture and storage (CCS) are
modelled to increase in most 1.5°C pathways

- In modelled 1.5°C pathways, the use of CCS would allow
the electricity generation share of gas to be approximately
8% of global electricity in 2050, while the use of coal
shows a steep reduction in all pathways and would be
reduced to close to 0% (0-2%) of electricity

Industry Pathways

- CO, emissions from industry in pathways limiting global
warming to 1.5°C are projected to be about 75-90%
lower in 2050 relative to 20710, as compared to 50-80%
for global warming of 2°C.

- Such reductions can be achieved through combinations
of new and existing technologies and practices,
including electrification, hydrogen, sustainable bio-
based feedstocks, product substitution, and carbon
capture, utilization and storage (CCUS)

- These options are technically proven at various
scales but their large-scale deployment may be
limited by economic, financial, human capacity ond
institutional constraints in specific contexts, and specific
characteristics of large-scale industrial installations.

- Inindustry, emissions reductions by energy and process
efficiency by themselves are insufficient for limiting
warming to 1.5°C.

The report also defines pathways for urban and infrastructure
systems, and land use.

Investment

Total annual average energy-related investments for 2015
to 2050 in pathways limiting warming to 1.5°C are estimated
as follows:

- Energy related mitigation investments: 900 billion
Uusb2015/year

- Energy supply investments: 1600 to 3800 billion
usb2015 /year

- Energy demand investments: 700 to 1000 billion
usb20o15 /year

Average annual investment in low-carbon energy
technologies and energy efficiency are upscaled by roughly
a factor of five by 2050 compared to 2015.

Current National Mitigation Ambitions are
not enough to keep 1.5 target

Estimates of the global emissions outcome of current
nationally stated mitigation ambitions as submitted under
the Paris Agreement would lead to global greenhouse
gas emissions in 2030 of 52-58 GtCO2eq/yr. Pathways
reflecting these ambitions would not limit global warming to
15°C, even if supplemented by very challenging increases in
the scale and ambition of emissions reductions after 2030.
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Kuresel isinma; 2°C yerine, 1.5°C ile sinirli olursa ve dengeleme
islemleri en aza indirgenirken, adaptasyon sinerjileri en Ust
duzeye gikarilirsa, kaginlan, strdurdlebilir kalkinma, yoksullugun
ortadan kaldiriimasi ve esitsizliklerin azaltimasi Uzerindeki
iklim dedisikligi etkileri, daha az olacaktir.

1.5°C ydéntemleri ile uyumlu hafifletme
secenekleri, Surdurulebilir Kalkinma Hedefleri
(SKH'ler) dahilindeki birgok sinerji ve édiinler
ile iligkilidir.

- 1.5°C yontemleri, SKH'ler 3 (saglik), 7 (temiz enerji)11
(kentler ve topluluklar), 12 (sorumlu tuketim ve Uretim)
ve 14 (denizler) icin, (oldukga yuksek guvenlik dizeyi
alan) guclu sinerjilerdir.

- Bazi1.5°C yontemleri, dikkatli bir sekilde yonetimedigi
takdirde, SKH'ler 1(yoksulluk), 2 (aglik), 6 (su) ve 7 enerjiye
erigim) bakimindan, 6dunlerin s6z konusu olacagini ortaya
koymaktadir.

Sinerjiler:

DUsUK enerji talebini, dusuk malzeme tuketimini ve dUsUk
GHG-yogun gida tuketiminiigeren 1.5°C yontemleri, en fazla
dile getirilen ve surdurulebilir kalkinma ve Surdurulebilir
Kalkinma Hedefleri (SKH'ler) bakimindan en az 6dunu olan
sinerjilerdir. Bu yontemler, karbondioksit giderme ¢alismalarina
olan bagimliigr azaltacaktr.

Odunler:

Suandaenfazla mevcutve en potansiyel tasiyan karbondioksit
giderme onlemleri, genis dlgude uygulanirsa, kara, su, enerji
ve gida maddeleri Uzerinde, 6nemli etkilere sahip olabilir.
Adaglandirma ve biyoenerji, diger arazi kullanimlari ile rekabet
halinde olabilir ve tarimsal ve gida sistemleri, biyogesitlilik ve
diger ekosistem islev ve hizmetlerinde, yine dnemli etkiler
yaratabilir. Bu tip 6dunlerin sinirlandiriimasi ve karasal, jeclajik
ve deniz rezervuarlarindaki karbon giderme isleminin surek|i
olmasini saglamak icin, etkili bir yonetisim gereklidir.

1.5°C ve 2°C seklinde belirlenen yontemler, genel olarak, zayif
bir sekilde yonetildiginde, gida Uretimiile rekabet edebilecek
ve gida guvenligi kaygilarini arttirabilecek biyoenerji tedariki
ve agaglandirma gibi, arazi ile ilgili 6nlemlerin, genis ¢apli bir
sekilde uygulanmasina dayalidir. SKH Uzerindeki, karbondioksit
giderme (CDR) secenekKlerinin etkisi, seceneklerin turune ve
ne derece yaygin uygulandigina baghdir.

1.5°C yontemlerine iligkin azaltim ¢aligmalari, gelir ve istihdam
olusturma bakimindan fosil yakitlara bagimli olan bolgelerde,
surdurulebilir kalkinma riskleri olusturacaktir. Ekonominin ve
enerji sektorunun gesitlilik kazanmasina yonelik politikalar,
ilgili zorluklarin ele alinmasinda faydali olabilir.

Raporun tam metni ve politika gelistirenlere yonelik bir dzetine,
raporla ilgili internet sitesinden ulasilabilir:
http://www.ipcc.ch/report/sris/
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The avoided climate change impacts on sustainable
development, eradication of poverty and reducing inequalities
would be greater if global warming were limited to 15°C
rather than 2°C, if mitigation and adaptation synergies are
maximized while trade-offs are minimized.

Mitigation options consistent with 1.5°C
pathways are associated with multiple
synergies and trade-offs across the Sustainable
Development Goals (SDGs).

- 15°C pathways have robust synergies particularly
for the SDGs 3 (health), 7 (clean energy)11 (cities
and communities), 12 (responsible consumption and
production), and 14 (oceans] (veryhigh confidence)

- Some 1.5°C pathways show potential trade-offs with
mitigation for SDGs Tlpoverty), 2 (hunger), 6 water), and
7 lenergy access), if not carefully managed.

Synergies:

15°C pathways that include low energy demand, low material
consumption, and low GHG-intensive food consumption have
the most pronounced synergies and the lowest number of
trade-offs with respect to sustainable development and
the Sustainable development goals (SDGs) Such pathways
would reduce dependence on carbon dioxide removal.

Trade offs:

Mast current and potential carbon dioxide remaoval measures
could have significant impacts on land, energy, water, or
nutrients if deployed at large scale. Afforestation and
bioenergy may compete with other land uses and may
have significant impacts on agricultural and food systems,
biodiversity and other ecosystemn functions and services.
Effective governance is needed to limit such trade-offs
and ensure permanence of carbon removal in terrestrial,
geological and ocean reservoirs.

1.5°C and 2°C modelled pathways often rely on the
deployment of large-scale land-related measures like
afforestation and bioenergy supply, which, if poorly managed,
can compete with food production and hence raise food
security concerns. The impacts of carbon dioxide removal
(CDRJ options on SDGs depend on the type of options and
the scale of deployment

Mitigation consistent with 1.5°C pathways creates risks for
sustainable development in regions with high dependency on
fossil fuels for revenue and employment generation. Policies
that promote diversification of the economy and the energy
sector can address the associated challenges

Full text of the report and summary for policy maokers are
available on the website relate to the report:
http://www.ipcc.ch/report/sri15/


http://www.ipcc.ch/report/sr15/
http://www.ipcc.ch/report/sr15/

Genel Metroloji ve Kalibrasyon / Uygulamals

Kalibrasyon ve Dogrulama Egitimi

General Metrology and Calibration / Applied Calibration and
Vcrg[z'cation Tmim’ng Course

TCMB Ar-Ge Enstitusu tarafindan 10-11.09.20718 tarihlerinde
“Genel Metroloji ve Kalibrasyon” ve "Uygulamali Kalibrasyon
ve Dogrulama” editimleri TCMB Tepe Prime ve TCMB Ar-Ge
Enstitusu yerleskelerinde verilmistir.

Laboratuvarlarda kullaniimakta olan cihazlarin referans
kalibratorler ile karsilastiriimasi ve efer mumkunse ayar
isleminin yapilimasini hedef alan kalibrasyon ve dogrulama
hizmetlerinin temel olarak tarihcesi, dlcum bilimleri, birim
sistemleri, etki alanlar, izlenebillirlik, dlcum belirsizligive tolerans
iliskisi, sertifikalandirma, sertifika degerlendirme gibi konular
bir gun teorik olarak katiimcilara aktarimistir.

Cimento sektarunde kalite parametrelerini dogrudan etkileyen
Harg ve Kimya laboratuvari cihazlary, ilgili standartlarinda
istenilen ozellik ve dlgum degerlerini saglayip sadlamadiklar,
hangi parametrelerin degisimlerinin sonuclar Uzerindeki
etkileriuygulamali olarak bir gun boyunca on dort katiimeiya
aktariimistir. Bu laboratuvar cihazlarindan bazilari asagidadir:

- Basma Test Makinesi

- Hassas ve Standart Teraziler

- EtUv ve KUl Firinlar

- Kur Dolabl

- Sarsma Cihazi

- Harg Karistirma Cihaz

- Harg Kaliplar

- Le-Chatelier Kaliplari

- Vicat Cihazi (igne, Sonda, Halka)

- Blaine Cihaz

- Yayicl ve Mastar Seti

- Kalip Basligi Hunisi
Tearik ve uygulamali editim Ar-Ge Enstitusu Kalibrasyon
Laboratuvari Sorumlusu Mustafa BOLAT tarafindan
katiimcilara aktarilmistir.

Egitim sonunda fabrika igerisinde olusturulacak periyodlarda
uygun cihazlar yardimiyla dogrulama yapabilecek seviyede
persaneller yetistirmenin yaninda gerceklestirilecek olan
kalibrasyonlarin etkinliginin ve sertifikalarinin degerlendirimesi
konularinda katiimcilara bilgi aktariimistir. Laboratuvar
cihazlarinin okuma dogrulugunun Uretimi yonlendirmedeki
etkileri Uzerinde tartisimistr.

TCMA R&D Institute organized “General Metrology and
Calibration” and "Applied Calibration and Verification” training
course on 10-11.09.2018 in TCMA Tepe Prime and TCMA
R&D Institute.

Calibration and verification services aimed at comparing
loboratory equipments with reference calibrators and
adjusting devices to reference values if it is possible. Basically
metrology history, metrology sciences, unit systems,
domains, traceability, relation between uncertainty and
tolerance, certification, evaluaton of certificates etc. were
lectured to the participants in one day.

Mortar and chemistry laboratory equipments, which directly
affects to the quality parameters in cement sector, provided
the desired properties and measurement values in the related
standards and the effects on the results of changes of the
parameters, were lectured practically to nine participants in
one day. Some of these laboratory equipments are listed
below:

- Compression testing machine

- Sensitive and standard balances
- Drying ovens and muffule furnaces
- Climatic cabinet

- Jolting Apparatus for Mortar

- Mortar mixing device

- Mortar molds

- Le-Chatelier molds

- Vicat device

- Blaine device

- Spreaders and straightedge

- Hopper

Theoretical and practical training courses were lectured by
Mustafa BOLAT, TCMA R&D Institute, Head of Calibration
Laboratory.

At the end of the training, staff who will be able to verify
with the appropriate equipment ,were trained. Evaluation
of the effectiveness of calibration and certification issues
were lectured to the participants. The effects of the reading
accuracy of laboratory devices on the process of production
were discussed.
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Uygulamali Cimento ve Yakit Analizleri Egitimi

Birligimizin Ar-Ge Enstitusu tarafindan Uygulamali Cimento

ve Yakit Analizleri EGitimi'nin bu yil dorduncusu duzenlendi.
Egitim fabrikalarimizin beyaz ve mavi yaka calisanlarinin

katiimiile 20-21Eylul 2018 tarihleri arasinda gergeklestirildi.

Verilen egitimde gimentoda kimyasal, fiziksel ve mekanik
testlerile kdmurde yakitanalizleri, ilgililaboratuvar sorumiulart

gozetiminde uygulamali olarak gosterildi.

Egitim sonunda katilimcilara katiim sertifikalar verildi.

_________________________________________

Applied Cement and Fuel Analysis Training, the fourth of this
year, was organized by the R & D Institute of our Assaciation.
Training took place between 20-21 September 2018 with
the participation of white and blue collar employees of our
factories.

Chemical, physical and mechanical tests in the cement and
fuel analysis in coal were given under the supervision of
related laboratories” heads.

At the end of the training the participants were given
attendance certificates.

TCMB Ar-Ge Enstitiisti Akreditasyonu Hakkinda:

TCMB Ar-Ge Enstitusy;

- 18.05.2018 tarihinde Deney (TS EN ISO/IEC 17025) ve
- 07082018 tarinde Yeterlilik Deneyleri (TS EN ISO/IEC17043)

| . 08052078 tarinde Kalibrasyon (TS EN ISO/IEC 17025),

| icin birer gUnluk TURKAK Gozetim Denetimleri gergeklestiriimis
1ove gerceklestirilen bu denetimler basarili bir sekilde
' tamamlanmistir.

________________
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TCMB R&D Institute;
- Calibration on 08.05.2018 (TS EN ISO / IEC 17025)
- Testing on 18.05.2078 (TS EN ISO / IEC 17025) and

- Proficiency tests on 0709.2018 (TS EN ISO / IEC
17043)

1 day TURKAK Surveillance Audit were carried out and
every audit were completed successfully.



Avrupa Cimento Endiistrisinde
Alternatif Yakit ve Hammadde Kullanimi

Seminar on Use of Alternative Fuels and Raw Materials in the

EL,ti"opcan Cement Ind ustry

________________________________________

B H. Elif PELVAN

______________

O ecra

Atk ve Yakit Analiz Laboratuvar Sorumlusu / Head of Waste and Fuel Analysis Laboratory

TCMB

european cement research

Avrupa Gimenta Endustrisinde Alternatif Yakit ve Hammadde
Kullanimi Semineri 12-13 Haziran 20718 tarihlerinde Avrupa
Cimento Arastirma Akademisi (ECRA) tarafindan Portekiz
Setubal sehrinde duzenlenmigtir. Seminere TCMB Ar-Ge
Enstitust'nden H. Elif PELVAN katiim saglamistir.

Birgok farkl Avrupa Ulkesinden gelen katiimcilar yer aldig
seminerde, Avrupa Cimento Sanayisi‘nde kullanilan alternatif
hammaddeler ve alternatif yakitlarla ilgili bilgilendirmeler
yapilmis, guncel bilgiler paylasimistir. Organizasyon ve seminer
planininisleyisi Aimanya Cimento Ureticileri Birliginden (VDZ)
Dr. Volker Hoenig tarafindan koordine edilmistir.

Yapilan sunumlarda genel olarak alternatif yakit ve hammadde
kullaniminda meydana gelen yeni gelismelerden bunlarin
avantajlarindan ve dezavantajlarindan bahsedilmistir.
Sunumlara genel olarak bakacak olursak;

Cimento, toplumun altyapisini inga etmek ve boylece
mevcut ve gelecekteki ekonomik buyume icin bir itici gug
olusturmak igin gerekli olan kilit bir malzemedir. Cimento
Uretimi, dunyanin CO, emisyonlarinin %6-7'sinden sorumludur.
Cimento talebini azaltmak ve / veya baska malzemelerle
degistirmek gercekei segenekler dedildir. Bu dusunceyle,
Avrupa ¢imento endustrisi, cevresel ayak izini azaltmak
ve gimento uretiminin surdurdlebilirligini artirmak igin son
ylllarda yogun bir sekilde galismaktadir.

Alternatif yakitlarin kullanimi gimento endustrisi igin
onemli bir CO, emisyon azaltma kolu olarak tanimlanmistir.
Orta ikame oranlarina finn girisinde yanmis yaygin olarak
bulunan hacimli maddelerin kullaniimasiyla ulasilabilir. Yuksek
dedistirme oranlarl, proses kosullari ve Klinker kalitesiile ilgili
olasi sorunlardan kaginmak igin sabit nem igerigi, pargacik
boyutlari ve isitma dederlerini garanti eden yuksek kaliteli
veya hatta istede uyarlanmis alternatif yakitlar gerektirir.
Buna paralel olarak, geleneksel hammaddelerin alternatif
hammaddelerle degistiriimesi, atik maddelerin deder yaratma
zincirine yeniden girmesine ve dolayisiyla dogal kaynaklarin
korunmasina katkida bulunmustur.

[Enaceerotsumsic snia ]

Seminar on Use of Alternative Fuels and Row Materials in the
European Cement Industry by European Cement Research
Academy [ECRA] in Setubal/ Portugal on 12-13 June 2018, H.
Elif Pelvan from TCMA R&D Institute attended to the seminar.

Attendants from many different European countries
participated in the seminar. Usage of alternative fuels/raw
material in European Cement Industry and their outcomes
were discussed in the seminar. Organization and seminar
plan was coordinated by Dr. Volker Hoenig from German
Cement Producers Association (VDZ)

In the presentations, the advantages ond disadvantages of
alternative fuels and raw materials are discussed. Looking
at the presentations in general;

Cement is a key material needed to build society’s
infrastructures and thus a driving force for present and
future economic growth. Cement production is responsible
for 6-7 % of the World's CO,emissions. Reducing the demand
for cement and/or replacing it by other materials are not
realistic options. With this in mind, the European cement
industry has been working intensely over the past decades
to reduce its environmental footprint and increase cement
production sustainability.

The use of alternative fuels has been identified as a key CO,
emission reduction lever for the cement industry. Moderate
substitution rates may be reached by the use of widely
availoble bulky materials combusted in the kiln inlet. High
substitution rates require high-quality or even tailor-made
alternative fuels guaranteeing constant moisture contents,
particle sizes and heating values to avoid possible issues
regarding process conditions and clinker quality. In parallel,
the replacement of traditional by alternative raw materials
has contributed to the reintroduction of waste materials
into the value creation chain and thus to the conservation
of natural resources.
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Alternatif yakitlarin ve hammaddelerin (atik malzemeler)
kullaniimasinin ekolojik ve ekonomik degderi Avrupa'da
kanitlanmistir ve son yillarda dunya ¢apinda ¢gimento
Uretiminde kullanimlari 6nemli élgtde artmistir. Urin
kalitesini ve tesisin ekonomik rekabet gucunu olumsuz
yonde etkilemeden sorunsuz ve gevre dostu bir ¢calismay
saglamak, cimento Ureticileri icin altin kuraldir. Alternatif
malzemelerin kullaniimasi, Uretim suUrecine ve ayrica ek
maliyetlere bazi operasyonel uyarlamalar gerektirir. Bunlar
iyi firin hatti stabilitesine ve kullanilabilirligine izin verir.
Ayrica, Urun kalitesi ve cevre Uzerindeki olumsuz etkiler
harig tutulurken, aynizamanda yerel duzenlemelere de uyulur.
Yakit kulleri ve alternatif hammaddelerin kimyasal bilesimi
dikkate alinmak zorunda kalinca, genellikle ¢ig 6§un kimyasal
bilesiminin ayarlanmasi gerekir. Ek saglik ve guvenlik anlemleri
de yerinde uygulanmalidir. Ayrica, bu tUr malzemelerin tesis
icinde uygun sekilde tasinmast igin uygun ekipmanin satin
alinmasi gereklidir (Grnegin, bosaltma, tagima ve depolama
sistemleri, tartma / dozaj sistemleri, brilorler, vb). Ozet olarak,
alternatif yakitlarin ve / veya hammaddelerin kullanimindan
tam olarak yararlanmak igin kapsamii bilgi ve siki stre¢ kontrolu
zorunludur. "Yaparak 6grenme” ve egitim yoluyla kazanilabilir.
Cimento Ureticileri arasinda operasyonel deneyimlerin ve
en iyi uygulamalarin paylagimi esastir. Ote yandan, sireg
kontrolu ve surekli optimizasyon, buyuk miktarda bilginin
toplanmasini ve dederlendiriimesini gerektirir. Bu, iyi egitilmis
teknik personel, uygun ve guvenilir ekipman ve iyi uygulanan
bir kalite kontrol yonetim sistemi sayesinde sadece zaman
agisindan etkili bir sekilde gerceklestirilebilir. Kalite kontral,
genellikle uygun atik malzemelerin islenmesini saglamak icin
temel olarak gorulur.

The ecological and economic value of using alternative
fuels and raw materials (waste materials) has been provedin
Europe, andin recent years their use in cement manufacturing
has increased significantly worldwide. Enabling trouble-free
and environmentally- friendly operation without negatively
influencing product quality and the plant's economic
competitiveness is the golden rule for cement producers. The
employment of alternative materials entails some operational
adaptations to the production process and also additional
costs. These allow good kiln line stability and availability. Also,
negative impacts on product quality and the environment
are excluded. while at the same time local regulations are
complied with. As the chemical composition of fuel ashes
and alternative row materials must be taken into account,
adjustment of the raw meal chemical composition is usually
required. Additional health and safety measures also have
to be implemented on-site. Furthermore, the purchase of
suitable equipment for the proper handling of such materials
inside the plant is necessary (e.g. unloading, conveying and
storage systems, weighing/dosing systems, burners, etc)
In summary, to take full advantage of using alternative
fuels and/or raw materials, extensive knowledge and tight
process control are mandatory. Know-how can be gained
through “learning by doing" and training. The sharing of
operational experiences and best practices among cement
producers is fundomental. On the other hand, process control
and continuous optimization requires the gathering and
assessment of a large cmount of information. This can only
be performed in a time-effective way with the help of well-
trained technical personnel, suitable and reliable equipment
and a well-implemented quality control management system.
Quality control is generally seen as the foundation for
securing the processing of suitable waste materials.
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Sekil1: Alternatif hammadde besleme noktalar
Figurel: Suitable feeding points for alternative raw materials
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Marco Lindemann Lino yaptidi sunumda, belli bir alternatif
hammadde icin dogru besleme noktasina iligkin karar verme
suUreci, malzeme ozellikleri, fabrikada mevcut teknoloji ve
yerel cevre duzenlemelerine dayandidini vurgulamistir. Bu
gibi materyalleri kullanma izinleri arasinda toz, SOx, NOX,
eser elementler ve organik bilesikler igin emisyon sinirlar
bulunmaktadir. Bu nedenle, proses teknalgjisi acisindan,
malzemenin homojenizasyon, egzoz gazlarinin ve islemdeki
alternatif malzemenin sicakliklar ve kalma sureleri ¢zellikle
onemlidir. Buna ek olarak, sabit bir klinker yakma islemini
garanti altina almak igin atik malzemelerin surekli ve surekli
olarak beslenmesi gok Gnemlidir. Kararli firin isletimi sadece
urdn kalitesinden degil ayni zamanda enerji tUketimini ve

cevresel etkiyi de en aza indirir.

Proses ve atik malzeme 6zelliklerine bagli olarak farkli besleme

noktalari, dozajlama ve tasima sistemleri secilebilir.

Sekil 1, alternatif hammaddelerin beslenmesi igin olasi
yerlerin bir genel gorunUmuny gostermektedir. Alternatif
hammaddelerdeki organik bilesikler, uguculuk ve toksisite
agisindan elestirel olmayan bir sekilde degerlendirildikleri
surece, dogrudan ham degirmene veya ondan Gnce gelen
bir yere beslenebilirler. Bu nedenle, alternatif hammaddeler,
tas ocagl veya harmanlama yataginin Kiricisinda bir ikame
veya duzeltici malzeme olarak eklenebilir. Bu sadece ana
hammadde akisiyla bir harmanlama etkisi saglamakla kalmaz,
ayni zamanda gerekirse bir on isleme (preshredding, 6gutme)
sagdlar. Ucucu organik bilesiklere sahip alternatif hammaddeler,
yalnizca Klinker yakma islemine beslenmelidir. Bununla birlikte,
alternatif hammaddelerin kalsine veya firin girisine beslenmesi,
operasyonel ve Klinker kalite nedenlerinden dolayi dikkate
alinmasi gereken bazi ek teknik sorunlarr icerir. Asagidaki

hususlar korunmalidir:

- Hammaddenin yeterli agutme incelidi (6nceden parcalama,

6gutme)
- Ana malzeme akisi ile yeterli homojenizasyon
- Yeterliisitma orani ve kalma suresi

- Kalsiyum tasiyicilar icin: 6n 1sitma bolgesinde 1sitma

orani ve kalma suresi
- Oksitleyici firinlama kaosullar!.

Thomas Jennewein, Yapmis oldugu sunumda Farkli Ulkelerdeki
Alternatif Yakitlarin Besleme ve Depolamasi Konusunda'

ornekler vermistir.

According to Marco Lindemann Lino presentation, the
decision-making process regarding the correct feeding point
for a certain alternative raw material is based on the material
properties, the technology available in the plant, and local
environmental regulations. Permits for using such materials
include emission limits for dust, SOx, NOx, trace elements
and organic compounds. In terms of process technology
therefore, the aspects of material homogenization, the
temperatures, and residence times of the exhaust gases
and of the alternative material in the process are of
particular importance. In addition, feeding waste materials
continuously and consistently is crucial in order to guarantee
a stable clinker burning process. Stable kiln operation not
only benefits product quality but also minimizes energy
consumption and the environmental impact.

Depending on process and waste material specifications,
different feeding points, dosing and conveying systems
may be selected.

Fig. T shows an overview of possible locations for feeding
alternative raw materials. As long as organic compounds
in alternative raw materials are assessed as uncritical with
regard to their volatility and toxicity, they can be fed directly
into the raw mill or an installation located upstream from
it. Therefore, alternative raw materials can be added as a
substitute or corrective material in the crusher of the quarry
orevenin the blending bed. This not only enables a blending
effect with the main raw material stream, but also a kind
of pre-processing, if necessary (preshredding, grinding).
Alternative raw materials with volatile organic compounds
should be fed exclusively into the clinker bumning process.
However, the feeding of alternative raw materials into the
calciner or kiln inlet involves some additional technical
issues that should be taken into account for operational
and clinker quality reasons. The following aspects should
be safeguarded:

- Adequate grinding fineness of the raw material (pre-
shredding, grinding)

- Sufficient homogenization with the main material stream
- Adequate heating rate and residence time

- For calcium carriers: heating rate and residence time in
the precalcination zone

- Oxidizing firing conditions.

Thomas Jennewein, gave a brief information about, Case
studies on the feeding and dosing of alternative fuels in
different countries in his presentation.
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Sirbistan’ da besleme ve paketleme;

Materyal: RDF (plastik, kaucuk, paketleme materyali vs))
Tanecik Boyutu: 30x30mm ye kadar (2D)

Yigin yogunlugu: 0,07 - 0,25t/ m®

Nem: max. % 20

Yanma noktasi: ana brulor

Kutle akisi: maks. 3t/ s, gunumuzde St / saate kadar

Tasima: yakl. 50m, 3 virgjli

irlanda da kaba RDF’ in tasinmasi;

Tagima malzemesi: FLUFF (SRF)

Tane boyutu: 2 boyutlu maks. 100x100 mm
Yidin yogunlugu: 0,07-03 t/ m?

Suigerigi: Kabul edilebilir: maks. % 25
Gergekte:% 40 kadar

Odun talagini bir kireg firina sokmak -iskandinavya;
GUnde 680 t kireg

Orijinal yakit: agir yag

Alternatif yakit: odun tozu

Besleme hiz: 12 <12t/ h

Tane boyutu: % 6 <01 mm

% 52 <0,5 mm
~% 42:0,5 -1Tmm
Yigin yogunlugu: 015 -0,25t/ m®
Suigerigi: max. % 15

Ulaglilan ikame orani: % 100

Misirda farkl yakitlarin depolanmasi;

Yakit: Kurutulmus kanalizasyon gamuru ve plastik, kauguk,

ambalaj malzemesi vb.
Kutle akisi: 12t/ h
MSW (plastik ve benzeri malzemeler) igin, Tanecik boyutu
2D: 98wt.% <50x50 mm,
% 100 <150x150 mm
3D: 20x20x20mm'ye kadar 2x2x2 mm
Yidin yogunlugu: 01-06t/ m?
Suigerigi: max. % 25
DSS (Kurutulmus aritma gcamuru) tanecik boyutu:
10x10x10 mm'ye kadar
Yigin yogunlugu: 0,5 -0,7t/ m®
Suigerigi: max. % 12
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Dosing and storage, example from Serbia;

Material: RDF (plastic, rubber, packing material, etc)
Grain size: up to 30x30 mm (2D)

Bulk density: 0.07 - 0.25 t/m®

Moisture: max. 20 %

Burning point main burner

Mass flow: starting with max. 3 t/h, nowadays up to 5 t/h

Conveying: approx. 50 m, 3 bends

Pneumatic conveying of coarse RDF in Ireland
Handling material: FLUFF (SRF)

Grain size: 2 dimensional max. 100x700 mm
Bulk density: 0.07 -0.3 t/m3

Water contents: Assumed: max. 25 %

In reality: up to 40 %

Dosing wood dust into a lime kiln -Scandinavia
680 t lime per day

Original fuel: heavy oil

Alternative fuel: wood dust

Feed rate: 1.2 -12 t/h

Grain size: 6% <01mm

52 % <0.5mm
~42 %: 0.5 -Tmm
Bulk density: 015 -0.25 t/m?

Water contents: max. 15 %

Reached substitution rate: 100 %

Dosing different fuels in Egypt

Fuel: mixture of dried sewage sludge and MSW, like plastics,

rubber, packing material etc.
Mass flow: up to 12t/h
MSW grain size:
2D: 98 wt. % < 50x50 mm,
100 wt % < 150x150 mm
3D: 2x2x2 mm up to 20x20x20 mm
Bulk density: 01-0.6 t/m?
Water content max. 25 %

DSS (Dried sewage sludge) grainsize:
upta10x10x10mm

Bulk density: 0.5 -0.7 t/m?®

Water content: max. 12 %



Seminerin ikinci gununde Setubal sehrinde bulunan Secil
Grubuna bagl Outdo Cimento fabrikasi ziyarete gidiimistir.
Secil-Outéo fabrikas! kendi iskelesi olmasi, demir yolu
ve kara yolu ile ulasiminin kolay olmasi ve hammaddeye
yakinligr sayesinde yillik 2 milyon ton Uretim yapabilmektedir.
Bu sebeplerle Portekiz'in en buyuk cimento fabrikasidir.
Fabrikada kullanilan alternatif yakitlar asagidaki tabloda
belirtilmistir;

BIOMASS - WOOD CHIPS

BIOMASS - CORK DUST ANIMAL MEAT BONE MEAL

In the second day of the seminar, Outdo Cement plant, which
is successor of to Secil Group in Setubal city was visited. The
characteristics of the valley in which the plant is located -
with the raw materials required for production and easy road,
rail and sea access (including its own wharf] - are all factors
contributing to the success of one of largest companies in
the Portuguese cement industry. Outdo Cement plant is
one of the largest cement plants in Portugal, with annual
production capacity of around 2 million tonnes. Alternative
fuels used in the plant are listed in the table below;

FLUFF

NCV: 2,800 - 3,500 keal/kg

NCV: 3.700 - 4,000 keal/kg

H,0:10-35% H,0:10-15%
Ash: 5 -30% Ash: 10 - 15%
Size: <30 mm

NCV: 3,950 — 4.500 keal/kg

H,0:4-12% Volatile matter: 60 - 70%
Ash: 17 - 25% H,0:2-4%
P:2-5% Ash: 6-9%

NCV: 6,200 - 7,500 keal/kg

NCV: 3.300 = 4,500 keal/kg

WASTE OILS

H,0: 30 = 70%

NCV: 2,000 = 5,000 kecal/kg

NCV: 6.400 keal/kg

TYRE CHIPS

Ash: B-18%
Cl:0,3-1%

H,0:5-10%
".,."-!' v -
ﬁ,‘. £\ \ !

Sekil 2: Secil-Outdo fabrikasinda kullanilan alternatif hammaddeler
Figure2: Alternative fuels in Secil-Outdo

Fabrikada fosil yakitlarin yerine kullanilan alternatif yakitlar
sayesinde 724 kt CO, emisyonlarinda azalma meydana
gelmistir.

Sonug olarak, klinker yakma islemi, enerjinin es zamanli olarak
gerikazanimive kaynaklarin geri donusumu icin essiz bir firsat
sunar. Bununla birlikte, cimento endustrisinin strdUrUlebilirlige
giden yoly, zorluklardan muaf degildir. Sadece alternatif
malzemelerin kullaniimasinda yer alan tum teknik, ekonomik,
stratejik ve gevresel gerekiilikler, duruma gore degerlendirilerek,
maliyet, kalite ve ¢evre guvenliginin en iyi dengesini saglayan
teknik bir cozum elde etmek mumkundur.

724 kt CO, avoided emissions by replacing fossil fuels for
Alternative Fuels.

To conclude, the clinker burning process offers a unique
opportunity for the simultaneous recovery of energy and
recycling of resources. However, the cement industry’s
path towards sustainability is not free of challenges. Only
by assessing, case by case, all the technical, economic,
strategic and environmental requirernents involved in the use
of alternative materials it is possible to achieve a technical
solution that provides the best balance of costs, quality and
environmental security.
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Cimko Cimento Beton A.S.

Narli Cimento Fabrikasi
Cimko Cement and Concrete, Narli Cement Plant

Girig

Turkiye sanayisinin onde gelen kuruluslarindan olan SANKG,
1995 yilinda Adiyaman Cimento Fabrikasinin ozellestirimesiyle
CIMKO Cimento Beton A S. olarak sektore girmistir.

SANKQO HOLDING kurulusu olan CIMKO Cimento Kahramanmaras,
Narli fabrikasi icin 2006 yili haziran ayinda temel atilmis,
2007 yil sonunda fabrika devreye alinmistir.

- CIMKO Cimento bunyesinde;

- Adiyaman Cimento Fabrikasi

- Kahramanmaras, Narli Cimento Fabrikasl
- Gaziantep Paketleme Tesisi

- Kilis Paketleme Tesisi

- 19 Hazir Beton Tesisi bulunmaktadir.

Istanbul Sanayi Odasi (ISO) tarafindan, 2017 yil, Gretimden
net satiglar baz alinarak duzenlenen “Turkiye'nin En Buyuk
500 Sanayi Kurulusu” raporunda diger iki SANKO HOLDING
istiraki ile birlikte CIMKO Cimento ve Beton San. Tic. AS de
yer almaktadir.

Konum

Kahramanmaras, Pazarcikiilgesi, Narli beldesindeki fabrikamiz
Kahramanmaras 'a 39 km, Gaziantep’ e 50 km uzakliktadir.

Cimento ve Beton Diinyas: / Sayr: 135 / Eyh'ﬂfEkim 2018
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Introduction

One of the leading industrial organization of Turkey, SANKO
was entered the sector as CIMKO by privatization of
Adiyaman Cement Plant in 1995.

SANKO incorporation CIMKO - Kahramanmaras Narli Plant
was started to setting up at June, 2006 and it has been
commissioned by the end of 2007,

- CIMKO incorporates;

- Adiyaman Plant

- Kahramanmaras Narli Plant

- Gaziantep Packaging Facility

- Kilis Packaging Facility

- 19 Ready Mixed Concrete Plant

CIMKO rank as in a “Turkey's Top 500 Industrial Enterprises”
report that performed by Istanbul Chamber of Industry (1ISO)
with three other SANKO subsidiaries. Report is based on net
sales of production for 2017

Location

Plant is located at Narli district Pazarcik town. It has 39 km
distance to Kahramanmaras city, 50 km distance to Gaziantep.



insan Kaynaklari

Alt-yUklenicileriile birlikte 600 galigani bulunan CIMKO Narl
Fabrikasi, bolgenin onemliistihdam saglayicilarindandir.

CIMKO olarak, dogdugumuz topraklara istihdam alani yaratmak
ve sosyal gelisimine katkida bulunma sorumluluguyla ve
bizi gelecege tagiyacak en Gnemili giictn Insan Kaynagimiz
oldugunun bilinciyle galigiyoruz.

Bolgenin en dnemli istihndam alanlarindan biri olan Narli
Fabrikamiz, sirketimizin merkezine de ev sahipligi yapmaktadir.
Bu yapinin temel taslarindan biri olan Insan Kaynaklari
fonksiyonumuz, ¢alisanlarimizin mensubu olmaktan mutlu
olacaklar, yetkinliklerinive deneyimlerini yuksek performansa
donusturebileceKleri, is saghdi ve guvenliginin sirket kalturindn
bir parcasi oldugu is ortamini olusturmak dogrultusunds
calismaktadir. Tum sureclerimizdeki onceliklerimiz;

- Sirket kaynaklarinin hedeflerimiz dogrultusunda adil
dagilimini saglamak

- Gunun inhtiyaglari dogrultusunda yenilikgi ve esnek
gozUmler sunmak

- Calisanlarimizin gorusleriyle beslenen ve zenginlesen
sistemler kurmak

- Bugunun dedil gelecedin ihtiyaglarini da gdz 6nunde
bulundurmak

- Birlikte ¢alismanin, gelistirmenin ve sonug almanin
mutlulugunu paylasmaktir.

Kapasite - Ekipman

3.350.000 ton/yll  Klinker tretim ve 4.000.000 ton/yll
gimento Uretim kapasitesine sahip Narli Cimento Fabrikasi
uretimi tek bir hatta gergeklestirimektedir.

Doner firin; prekalsinasyon sistem ve SLC tip, 6 kademeli iki
siklon grubundan olusmaktadir.

YUksek basingl 6n ezici ye sahip, 3 adet bilyali degirmenle
saatte 660 ton gimento Uretilmektedir.

Paketleme tesis kapasitesi; saatte 400 ton tarbali cimento
ve saatte 1200 ton dokme cimentodur.

Human Resources

CIMKO Narli plant has 600 employee included sub-
contractors and is one of the most important employer in
the region.

As CIMKO, we are working with the awareness that our
Human Resources is the most important power that will
carry us to the future with the responsibility of creating
employment area and contributing to our social development.

Narli Plant; that is also the main office of our company,
is one of the most important employment areas of the
region. Our Human Resources Function works to create
a job environment that, our employees are happy to be a
member, transform their competencies and experiences into
high performance and being a part of occupational health
and safety corporate culture.

Our priorities in all our processes;

- To ensure fair distribution of company resources in line
with our objectives

- Provide innovative and flexible solutions to meet the
needs of today

- Establishing systems that are grown and enriched by
the views of our employees

- Considering the needs of the future, not today

- Sharing the happiness of working together, improving
and getting results.

Capacity - Equipment

Narli Cement Plant has 3.350.000 tonnes / year clinker and
4.000.000 tonnes/ year cement production capacity in one
production line.

Rotary kiln with pre-calcination system, SLC type and
6-stage double cyclone groups.

660 tonnes / hour cement is produced by 3 ball mills which
equipped with high pressure roller-press.

Packaging facility has 400 tonnes / hour packaging and
1200 tonnes / hour bulk cement loading capacity.
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Ana Ekipmanlar Tanim Kurulu Kapasite
Main Equipments Defination Capacity

Kirci Hammadde / Raw Material, 2000 tph -

Crusher Cimento katkilari / Cement Additive and 500 tph -
Komur / Coal Crushers 300 tph

Farin Degirmeni Kapall devre Polysius dik degirmen

Raw Mill s Polysius Vertical Mills,closed circuit SR

Komur Degirmeni 5 Kapali devre Polysius dik dedirmen 5y 351ph

Coal Mill Polysius Vertical Mills,closed circuit P

Firn 1 Palysius, 2 kule, 6 kademe Kalsinatorlu firn 10,000 tod

Kiln Polysius, 2 String, 6 Stage Calciner Kiln, Track Cooler ™~ P

Cimento Dedirmeni 3 Kapali devre Polysius On ezici ve bilyall degirmen 3% 220 toh

Cement Mill Polysius Ball Mills with Roller Press, closed circuit P
4 Haver&Boacker paketleme

Paketleme 1 1 Ceylan pakt, 8 dokme yukleme, 1 big bag 4 x 120 tph

Package 4 Haver&Boacker Pack. 120 tph - 8 x 150 tph - 150 tph
1Ceylan Pack, 8 Bulk, 1Big-bag

Hammadde Stokholu 5 150.000 ton kapall

Row Material Stock 150.000 ton closed

Komur Stokhalu 1 42000 ton kapall

Coal Stock 42000 ton closed

Klinker Stokholu 1 200.000 ton kapal

Clinker Stock 200.000 ton closed

Cimento Stokholu 5 82.000 ton silo

Cement Stock 82000 ton silo

Hammadde ve Ocaklar

Kullanilan hammadde CIMKQO ya ait ocaklardan temin
edilmektedir. Cimento mineral katkilari ve duzenleyici
hammaddeler ise bolgedeki ocaklardan tedarik edilimektedir.

Ocaklardan fabrika gelen tUm hammaddeler ve komuar
kiricilardan gecirilecek bantlarla, kapali stokhollere
tasinmaktadir. Boylece kirma, tagima ve depolama sureclerinde
toz emisyonu minimize ediimektedir.
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Raw Material and Quarries

Raw material is supplied by CIMKO's own quarries. Cement
mineral additives and regulative raw materials are provided
from quarries that in same region.

Whale raw materials and coal which came from quarries to
plant are crushed firstly and transport to closed stockpile
area by conveyors. Thus, dust emissions are minimized on
crushing, transportation and storage process.
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Urinler

Fabrikamizda Uretilen cimenta tipleri;
- Portland Cimento CEM 1425 R-N
- Portland Cimento CEM 52,5 N
- Portland Puzolanik Cimenta CEM Il /A-P 52,5 N
- Portland Kompoze Cimento CEM Il /A-M (P-L) 425R -N
- Portland Kompoze Cimento CEM Il /B-M (P-L) 32,5R
- Puzolanik Cimenta CEM IV/ B (P) 325 R
- Cr+6 Indirgenmig Cimentolar

Tum cimento tipleri TSE Uygunluk ve CE Belgesine sahip,
TS EN197-1standardinin 6ngordugu kalite standartlarinda
Uretiimekte ve ISO 90071 Kalite Yénetim Sistemi ile takip
edilmektedir.

CIMKO; Uruin kalite politikasi dogrultusunda, uluslararas
standartlara uygun, yuksek guvenilirlikte ve musteri
memnuniyetini hedefleyen kalitede Uretim yaparak,
muUsterilerin kullanimina sunmaktadir.

Hammaddeden baslayarak uretimin her agamasi otomatik
numune alicilar, anline analizor, X-RAY cihazlar, fizik, kimya
ve beton Iaboratuvarlarindan olusan kalite kontrol sistemi
ile izlenmektedir.

2017 yil cimento satiginin 37 %'si, 2018 (3. Ceyrek itibariyle)
ylinin satiginin ise 22 %'si dunyanin farkli Ulkelerine CIMKO
markasi ile ihrag edilmistir.

Narli Cimento Fabrikasindaki, Uretim, bakim, lojistik, satis,
muhasebe ve idari faaliyetler 20711 yilindan bu yana ERP
istemi ile takip edilmektedir.

Products

- Portlond Cement CEM | 425 R-N

- Portland Cement CEM 1525 N

- Portland Pozzollanic Cement CEM Il /JA-P 525 N

- Portland Composite Cement CEM Il A-M(P-L) 425 R
- Portland Composite Cement CEM Il B-M(P-L) 325 R
- Pazzollanic Cement CEM IV B(P) 325 R

- Cr+6 Reduced Cements

All cement types has TSE Conformity Certificate and CE
Certificate, are produced with quality standards which is met
TS EN 197-1 Standard and are followed by 1ISO 9001 Quality
Management System.

CIMKG; is made high reliability and customer satisfaction
focused production which prospers to local and international
standards.

All production lines which starts from raw material to final
product are monitored by quality control system that
includes samplers, online analyser, X-Ray devices, and
physics, chemical and concrete labs.

37% of 2017 year cement production and 22% of third
quarter of 2018 year cement production are exported to
different countries with CIMKO brand.

Production, Maintenance, Logistics, Sales, Accounting and
Administrative activities are monitored by ERP system since
2071
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Entegre Yonetim Sistemleri

Entegre Yonetim Sistemleri Politikamiz gercevesinde
fabrikamizda kurulu yonetim sistemleri;

- 1S0 9001 (Kalite Yonetim Sistem])

- OHSAS 18001 (is Saglgi ve Guvenligi Yonetim Sistemi)
- 1S0 14001 (Cevre Yonetim Sistemi)

- 1SO 50001 (Enerji Yénetim Sistemi)

- 1S0 27001 (Bilgi Guvenligi Yonetim Sistemi)

Entegre Yonetim Sistemleri, KCK (Kalite Cevre Kurulu)
tarafindan ilgiliydnetmeliklere gore her yil denetlenmektedir.

CIMKO Is Sagligr ve Guvenligi (SG) strecleri Kalite, Cevre,
Enerji Yonetim Sistemleriile uyumlu bir sekilde uygulanmakts,
6331 Sayil ISG Kanunu gercevesinde ve OHSAS 1800
standardi gerekliliklerine uyum saglamaktadir.

ISG yonetim sistemi; egitim, bilgilendirme, denetim, iyilestirme
galismalari ile surekli desteklenmektedir.

2019 yil CIMKO fabrikalarinda ISG Vil olarak ilan edilmistir
Sektore yon verecek onemli gelisim ve iyilestirme galismalari
planlanmistir. Gergeklesen iyi uygulamalar sektorle
paylasilacaktir.

CIMKO Cevre Yanetimi, Entegre Yonetim Sistemleri Politikas
ve IS0 14001:2015 Cevre Yonetim Standardi kapsaminda
uygulanmaktadir.

Etkinizleme ve kontroligin, fabrikamizda Cevre Kanunu'nca
yapiimasi gereken surekli, periyadik dlcum ve kontroller
yaplimaktadrr. Kritik cevre gostergeleri duzenli olarak yonetime
raporlanmaktadir.

Toz emisyonlarinin minimum seviyede ve kontrol altinda
tutulmasi igin; hammadde, Katki ve yakit stoklarimizin tamam
kapali alanlarda stoklanmaktadir.
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Integrated Management System

Within the framework of our Integrated Management
Systems Policy; certified management systems are;

- ISO 9007 - Quality Management System

- OHSAS 18001 - Occupational Health and Safety System
- IS0 140017 - Environment Management Systemn

- IS0 50001 - Energy Maonogement System

- ISO 27001 - Information Security Management System

Integrated Management System is inspected in accordance
with the relevant regulations by KCK (Quality Environment
Council)

CIMKO, Occupational Health and Safety System (OHSAS)
processes are applied in compatible with Quality, Environment
and Energy Management Systems. Occupational Health and
Safety Management is accommodated with 63371 numbered
OHSAS law and OHSAS 18001 standard needs.

OHSAS management systern is supported continuously with
education, information, audit, improvement practice.

CIMKO Environment Management is applied in scope of
Integrated Management System Policy and ISO 14001
Environment Management Standard.

Periodical measurements and controls are done by
Environment Law in our plant to effective monitoring and
control. Critic environmental indicators are reported to
directorate regularly.

Raw materials, additives and fuels are stocked in closed
areas to minimize and control dust emissions and control it.



Atk Biyo-Cesitlilik
Waste Bio-diversity
80.000 ton 5.700
2017 ylil bertaraf edilen atik
miktari agag sayssi
Amount of Waste Used as ~ Number of plant trees

Alternative Fuels in 2077

Fosil yakit kullanimini azaltip gevre dostu yakitlara agirlik
vererek, dusUk enerji sarfiyati icin streglerimizi surekli
iyilestirerek, tesislerimizi atiklarin azaltimasi ve yeniden
kullaniimasina uygun olarak tasarlayarak CEVREYE DOST
SANAYI olusumu her zaman desteklenmektedir.

Narli Fabrikasi TCMB 2017 Karsllastirma Raporuna gore
en dusuk CO2 Emisyon (Kg / ton Clinker) degerine sahiptir.
2011 yiindan beri saglanan CO2 emisyon dusurulmesi ile
3,5 milyon agag kurtarimistir.

ISO 50001 Enerji Yonetim Sistemi belgelendirme galismalart
20712 yiinda tamamlanmistir. Ana amacimiz olan uretimde
enerji yogunlugunun azaltimasi igin CIMKO, Uretimin her
asamasinda enerji verimliligi yuksek ekipman segimi, sureg
iyilestirme ¢alismalari, kayip ve kacaklarin énlenmesi, fosil
yakit kullaniminin azaltimasi gibi uygulamalara yonelmistir.

2015 yilinda baslayan Mineralize Klinker Uretimi Prajesi ile
Klinker Uretimi sirasinda harcanan yakit miktarini azaltarak
enerji tUketiminin dusurulmesi ve Urun kalitesinin artirnlmasi
saglanmistir.

Ayrica doner firn ve gimento 6gutme proseslerinde stabiliteyi
arttirmak igin, performansi etkileyecek insan faktorund en
azaindirerek operasyonu optimize etmek amaciyla Uzman
Proses Kontrol (Expert) Yaziim Sistemi devreye alinmistir

2016 yilr itibariyle doner firin pisirme kalorisi surdurulebilir
olarak 700 kcal / ton Klinker seviyesinin altina dUsuriimustar.

Narli Fabrikasi doner firini, %100 petrokok kullanimi yapildigi
SNCR ya da SCR sistemi kullanilmadigi halde dunyanin en
dustk NOx (<650 mg/nm3 ] emisyonuna sahip tesislerinden
biridir.

Alternatif Hammadde ve Yakit Kullanimi

AtiKlarin gimento fabrikalarinda yakit olarak kullanimasi yakma
tesislerinden daha gevreci bir alternatif olusturmaktadir.
Atiklarin yanmasl sonucu elde edilen kalorifik deder cimento
fabrikalarinda ekonomiye enerji geri kazanimi saglarken CO2
emisyonunu dusurmektedir.

Cevreye ve topluma olan sorumlulugumuzun bilinciyle
fabrikamiz bunyesinde endustriyel ve belediye kati atiklarinin
bertaraflari igin cozUmler olusturulmaktadir. Dogal kaynak
ve fosil yakit kullanimini azaltmak ve zararli atiklarin cevreye
verdigi olumsuz etkilerinin en aza indiriimesini saglamak
amaciyla, fabrikamizda 2015 yilinda atik yakma denemelerine

2014 yiindan bu yana dikilen 2014 yilina oranla su
tUketimindeki dusus
Reduction of Water
Production Area since 2074 Consumption since 2074

Su Tiketimi C0O2 Emisyonu
Water Consumption CO2 Emissions

-19% -29 kg / ton klinker

2014 yilina oranla 1 ton
gimento Uretiminden kaynakli
CO2 emisyonun dususu
Reduction of CO2 Emissions
per ton of cement compared
to 2074

Environmental remediation projects are done for decreasing

of environmental effect in all facilities by CIMKO. Therefore,
all facilities are reforested. Environmental friendly industry
formation is supported by increasing of using environment
friendly fuels, improving the processes for low energy
consumption, and designing our plants to decrease wastes
and re-using them.

CIMKO Narli has the lowest CO2 Emission (Kg / ton Clinker)
value according to TCMB 2017 and 2016 Benchmarking
Report. With the reduction of CO2 emissions, 3.5 million trees
were saved since 20T1.

ISO 50007 Energy Manaogement System Certification is
completed in 2012 CIMKO gives preference high efficiency
equipment, process improvement studies, prevention of
losses and leckages and substitution of fossil fuels to
decrease the energy consumption in production line.

In 2015, the reduction of energy consumption was succeed
by reducing the amount of fuel expended during clinker
production provided with Mineralized Clinker Production
Project. This change also improved the product quality.

Expert Process Control Software System was installed
to increase process stability by optimising kiln operation
and eliminating human factors that might prevent optimal
performance.

Since 2016, rotary kiln specific heat consumption is reduced
under 700 kcal/kg clinker levels as sustainable.

CIMKO Narli, has one of the lowest NOx (<650 mg / Nm3)
emission in the world, despite using %100 petro coke and
without using SNCR and/or SCR systems.

Uses of Alternative Fuels and Raw Materials

The use of waste as fuel in cement plants is created a more
environmentally friendly alternative than the incineration
plant. Provided calorific value that resulting from the
combustion of waste is recovered into economy without any
additional CO» production and there is no residual because
of production technique.

Solutions are created to disposal industrial and municipality
solid waste in view of responsibility to environment and
community in our plant. Waste burning pilot tests are started
to decrease the natural source and fossil fuel usage, and
minimize the negative effect of harmful wastes into nature
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baslanmistir. Denemeler sonrasinda 20716 yilinda Atk Yakma
Cevrelzinve Lisans Belgesi alinmistir. Atiklarin daha yiksek
miktarlarda ikame edilebilimesi amaciyla; hazirlama, depolama
ve duzenli beslemeye olanak saglayacak Atiktan Turetilmis
Yakit Tesisi (ATY) devreye alinmistir,

Alternatif hammadde ve katki maddeleri kullanimricin Cevre
ve Sehircilik Bakanligi' ndan gerekli izinler alinarak kal ve
benzeri atik malzemeler hammadde igerisinde bertaraf
edilmektedir. Evsel ve endustriyel atik camurlarinin doner
finnda yakilarak bertaraf edilmekte, alternatif enerji kaynagdi
olarak kullaniimaktadir.

TUm bunlara ek olarak; Narli Fabrikasinda petrokok kullaniminin
onemli bir kisminiyuksek kukurtlu petrokok olusturmaktadir.

Guivenilirlik Merkezli (Reliability Centered)
Bakim Yonetimi

2016 yihitibarigle, TS EN 15341:2008 - Bakim/ Bakimia llgili
Anahtar Performans Gostergeler Standardina uygun olarak
kritik bakim parametreleri belirlenmis ve takip edilmektedir.

TUm galiganlarin katiiminin saglanmasl, farkindaligin arttinimasi
ve potansiyel arizalarin dnceden tahmin edilmesi igin BOB
(Bayle Olacagini Biliyordum) Koruyucu Bakim Yonetim Araci
gelistirilmig, veri analizi duzenli olarak yapiimaktadir.

Bu kapsamda, revizyonlar arasi sureyi uzatmak, ikiariza arasi
gecen ortalama sureyi arttirmak ve gece vardiyalarinda
yapllan ariza bakimlarini ortadan kaldirmak hedeflenmistir.

KPI Denetimli Uretim Y6netimi

2015'den bu yana, Uretimin her agsamasinda, tum ekipmanlarin
performansi belirlenen KPI'lar ile gunluk olarak Grin bazli
izlenmekte ve en iyi uygulamalarla (best practices]
karsilastinimaktadir.

Bu sayede sistemde herhangi bir degisiklik ya da deneme
sonucu KPI Raparlarindan izlenmekte ve saglikli veri analizi
yaplimaktadir. Coklu regresyon ve ileri seviye istatistik
metotlar! ile operasyonel ya da kimyasal kaynakli birgok
parametrenin etkisi ayni anda incelenmektedir.

Siirekli iyilestirme Caligmalari (Opex Takimi)

2018 yilinda egitim ve gelisim hedeflerimiz dogrultusunds,
iyilestirme sureclerini daha sistematik bir sekilde ele
alabilmek i¢in Yalin 6 Sigma Proje Yonetimi ve Yesil Kusak
Yetigtirme Programi tamamlanmistir Ik yiligin 12 proje liderinin
egitimi ve es zamanl devam eden iyilestirme projeleri ile
CIMKO bunyesinde bir Yalin 6 Sigma kultiru olusturulmas
hedeflenmektedir.
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in 2015. After pilot tests, Waste Burning Environment
Permission and License Document is obtained. Refuse
Derived Fuel Facility is projected to allow preparation, storage
and feeding regularly on the purpose of increasing of wastes'’
substitution ratio.

Ash and similar non-hazardous waste materials disposal
is performed by using it in raw material with obtaining
permissions that need to get from Environment and Urbanism
Ministry.

For the use of alternative raw materials and additives, ash
and similar waste materials are disposed of in raw materials
necessary permits obtained from the Ministry of Environment
and Urbanization. Domestic and industrial waste sludge is
disposed in rotary kiln and used as alternative energy source.

Additionally, %95 of fuel consumption of —is supplied from
refinery by product pet coke in Narli Plant

In addition to all these; a significant portion of the use of
petro coke in the Narli Plant is a high-sulphur petro coke.

Reliability Centered Maintenance Management

Since 2016, critical maintenance parameters are determined
and monitored in accordance with TS EN 15347: 2008 - Key
Performance Indicators for Maintenance / Maintenance.

In order to ensure the participation of all employees, increase
awareness and anticipate potential failures, the BOB,
Preventive Maintenance Management Tool was developed
and data analysis is carried out regularly.

Thus, it is aimed to increase, the period between yearly
revision, MTBF (maintenance time between failure) and to
eliminate breakdown maintenance in night shifts.

KPI Controlled Production Management

Performance of all equipment, in all production stages is
monitoring on a daily basis with specified KPls and compared
to the world best practices since 2015.

In this way, any change or study result of the system is
monitored from KPI Reports and data analysis is performed
more reliable. Operational and chemical reasoned many
parameters are examined at the same time with multiple
regression and advanced statistical methods.

Continuous Improvement Studies (Opex Team)

In line with our training and development goals in 2018,
Lean 6 Sigma Project Management and Green Belt Training
Program was completed in order to address the improvement
processes more systematically.

Itis aimed to create sustainable CIMKO Lean 6 Sigma Culture.
12 Project Leaders Training and improvement projects were
carried out concurrently during first wave.



Organik Rankine Cevrim Sistemi (WHR Yatirim)

Turkiye'nin Organic Rankine Cycle Teknolojisi kullanilarak
enerji Uretecek olan ilk Atik Isidan Enerji Uretim Tesisi CIMKO
Narli Fabrikasinda kurulmaktadir.

ORC Sistemlerinde organik sivinin (siklopentan) disuk
buharlasma sicakligi nedeniyle dusuk basingta ve yuksek
verimlilikle galigmaktadir. Ayrica hava sogutma sisteminin
tercih ediimesi sonucunda elektrik Uretimi esnasinda gunluk
1000 ton su tuketimine gerek kalmayacaktir.

Buhar gevriminin ¢ok daha verimli bir alternatifi olarak
kullanilan bu sistem ile firn sogutmasindan gelen atik gaz,
sistemi besleyen termal yagin buharlastirimasi ile 7MW
turbo jeneratdrun elektrik Uretimine olanak saglayacaktir,
fabrikanin elektrik intiyacinin yaklasik %12'sini saglayacaktir.
Tesisin Mayis, 2019'da devreye alinmasi planlanmaktadir.

Sosyal Sorumluluk

Bolgedeki en kiymetli ve CIMKO adini tasimasindan gurur
duydugumuz diger iki yatinmimiz ise; Narl beldesindeki 32
dersliklive Pazarcik ilgesindeki 16 derslikli iki ilkokulumuzdur.

CIMKO tasimakta oldugu sosyal sorumluluk bilinci
cergevesinde, gevre yerleskelerde yapilan okul, cami, cem evi,
taziye eviinsaatlarina beton ve gimento yardimlari destedini
surdurmektedir.

Her yil Narli ve Adiyaman cevresinde 4000 civari agag
dikilmektedir. Ayrica okullarin agaglandirimasina katkida
bulunulmaktadir.

Cevre koylerde yapilan okul, cami, cem evi, taziye evi
insaatlarina beton ve ¢cimento saglanmaktadir.

Sonsoz

CIMKO Yanetimi olarak; Uretimin verimliligini, satiglarin
karlildiniartirmanin 6tesinde gok daha dnemli bir KPI olduguna
inaniyoruz. MUTLULUK. Caligan mutlulugunu nemseyerek,
daha verimli bir sekilde ¢aligip, daha az yorulup, daha az
stres yasamak igin ¢aba sarf ediyoruz. Bu sayede mutlu
ve Ureten bireylerin olusturdugu mutlu aileler, yaratici ve
gelisen bir toplum olabilmek igin kendi Uzerimize duseni
yaptigimiza inaniyoruz.

—

-
7 A

Organic Rankin Cycle System (Whr Investment)

The first Organic Rankine Cycle -Waste Heat Power
Generation Plant installation is continuing in CIMKO Narli.

It works at low pressure and high efficiency due to low
evaporation temperature of organic liquid (cyclopentane) in
ORC systems. As a result of choosing air cooling system,
1000 tons of water consumption per day will not be required
during the electricity production.

With this systemn, which is used as a much more efficient
alternative to the steam cycle, the waste gas from the kiln
cooling will allow the generation of the 7MW turbo generator
by evaporating the thermal oil supplying the system. It will
provide about 12% of power consumption of the production
line . The plant is plonned to be commissioned in May, 2019

Social Responsibility

The other important investments are primary schools in Narli
with 32 classrooms and Pazarcik with 16 classrooms which
we are proud of named as CIMKO.

CIMKO also helps by supplying cement to schools, mosques,
cemevi and condolence house construction with awareness
of social responsibility.

Nearly 4.000 trees planted nearby Adiyaman and Narli every
year by CIMKO and also supplied trees to different schools
for reforesting.

To Conclude

As CIMKO Management; we believe that there is one, more
important KPI than efficiency of production and/or increasing
the profitability of sales. HAPPINESS. We spread on effort to
work more efficient, decrease stress level and get tired less
to support employees. In this way, we believe that we are
doing our partin order to be a happy and generating families
also be a creative and developing society.
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CIMSA Genel Mudurligiine Ulkit Ozcan Atand
Ulkii Ozcan Appointed as CIMSA General Manager

cimO0

Cimsa'da Genel Mudurluk gorevine, 2015 yilindan bu yana
Cimsa Beyaz Cimento ve Ozel Urinler Satis ve Pazarlama
Genel Mudur Yardimeligi gsrevini yiriten Ulki Ozcan atand!.

Ozcan, yeni gérevine 1 EKim tarihi itibariyla basladi. Sabanc
Holding Cimento Grup Baskani Dr. Tamer Saka konuyla
ilgili yaptigyi agiklamada sunlar kaydetti: “Nevra Ozhatay,
Toplulugumuza 24 yil hizmet vermis ve 2014 yilindan bu
yana da Cimsa Genel Midurligund Gstlenmistir Ozhatay'a
Cimsa'ya bugune kadar yaptigi katkilardan dolayl tesekkur
ediyoruz. Cimsa'nin liderlik bayragini 1 Ekim itibarigla Ulko
Ozcan devralacaktir Ozcan'in sektordeki ve Toplulugumuzdaki
tecrubeleriyle, Cimsa'yr hedeflerine basariyla tasiyacagina
inancim tamdir. Kendisine yeni gorevinde basarilar diliyorum.”
dedi.

Ulki Ozcan, 1993 yllinda Marmara Universitesi Ingilizce Isletme
bolumunden mezun olmustur. 1998 yilinda Lafarge Turkiye'de
sirasiyla Kidemli Stratejist, Strateji ve Is Geligtirme Midurg,
Pazarlama ProjeleriMUdurU olarak gérev yapmistir. Topluluga
2010 ylinda katilan Ulki Ozcan, Cimsa'da sirasiyla Strateji ve
Is Geligtirme MUdUry, Strateji ve Pazarlama MUdurd, Strateji
ve Pazarlama Direktory, Strateji, Pazarlama, Surdurulebilirlik
Genel Mudur Yardimeisi garevlerini yuritmustar. Sn. UKo
Ozcan, 2015 yilindan bu yana Cimsa Beyaz Cimento ve
Ozel UrUnler Satis ve Pazarlama Genel Mudur Yardimeis|
gorevini yurutmekteydi.

Ulku Ozcan has been appointed as the Cimsa General
Manager. To the office of the General Manager in Cimsa, Ulky
Ozcan, who has been the Cimsa Vice General Manager for
Sales and Marketing of White Cement and Special Products
since 2015, has been appointed.

Ozcan storted the new assignment as of October 1st. In
his statement regarding the issue, Dr. Tomer Saka, Sabanci
Holding Cement Group President, said the following:
"Nevra Ozhatay has served for our Group for 24 years
and undertaken the role as the Cimsa General Manager
since 20714. We are extending our thanks Ozhatay for her
contributions she has made so far to Cimsa. The leadership
flag of Cimsa will be taken over by Ulku Ozcan as of October
st I truly believe that Ozcan will carry Cimsa toward its goals
successtully through her experiences in the sector and our
Group. I wish success to her in her new assignment.”

Ulkt Ozcon graduated from Marmara University Managerment
in English Language department in 1999. In 1998 in Lafarge
Turkey, she served as Senior Strategist, Strategy and
Business Development Manager, and Marketing Projects
Manager, respectively. Ulki Ozcan, who joined our Group
in 2010, has undertaken the assignments as Strategy and
Business Development Manager, Strategy and Marketing
Manager, Strategy and Marketing Director, and Strategy,
Marketing, and Sustainability Vice General Manager in Cimsa,
respectively. Ukt Ozcan has been the Cimsa Vice General
Manager for Sales and Marketing of White Cement and
Special Products since 2015.

CIMSA, Geleneksellestirdigi Yapi Kimyasallar

Semineri ile Sektortin Nabzini Tutuyor
CIMSA Inspires the Sector With its Construction Chemicals Seminar it has

Traditionalized

ciMO0Q

Uyelerimizden Cimsa, dordunct kez gergeklestirilen "Yapi
Kimyasallari Seminerinde, pazarin bugununu ve gelecedini
sekillendiren trendleri masaya yatirdi.

18 Eylul 2018 tarihinde gergeklestirilen, alaninda uzman
yurtici ve yurtdisindan konusmacilarin katildigr seminer, is
ortaklari tarafindan yogun ilgi ile karsiland!.
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Cimsa, one of our members, addressed to the trends
that shape the present and future of the market at the
“‘Construction Chemicals Seminar” held for the fourth time.

The seminar held on 18 September 20718 and attended by
the expert domestic and foreign speakers was welcomed
with interests intensely by business partners.



d

“Geligtirdigimizinovatif gozumlerle gelecege hazirlaniyoruz”

Cimsa Genel Mudurs Ulki Ozean, yaptigi agilis konugmasing
Cimsanin uluslararasi rekabet gucu ve yenilikei bakis agisinin
temelinde inovasyona yapilan yogun yatirmlar oldugunu
anlatarak bagladi. Ozcan, “Mersin fabrikamiz binyesinde yer
alan Formulhane, gectigimiz yil Mart ayinda T.C Bilim, Sanayi
ve Teknoloji Bakanligi tarafindan Turkiye gimento sektorinun
ilk ve tek Ar-Ge Merkezi alarak tescillendi. Formulhane'de
yurutUlen kapsamli ve 6zverili calismalarimizile 6zel Grdnler
alaninda var olan basarilarimizi her gecen gun daha da leri
tasiyarak, kuresel ve yerel piyasalardaki is ortaklarimiza
inovatif, rekabetci ve gevreci receteler hazirliyoruz” dedi.

“We are girding our loins for the future with the innovative
solutions we have developed”

Ulku Ozcan, Cimsa General Manager, started her opening
speech by explaining the fact that intense investments
made in innavation are the basis of Cimsa's international
competitive power and innovative viewpoint. Ozcan said,
“Situated in our Mersin plant, Formulhane was registeredin
March last year by the TR Ministry of Science, Industry, and
Technology as the firstand only R&D center of the cement
sector of Turkey. Through our comprehensive and devoted
endeavors in FormuUlhane, we are preparing innovative,
competitive, and eco-friendly recipes to our associates
on the global and local markets, by carrying forward our
achievements in the field of special products more and
more each passing day.”

Akcansa Ust Yonetiminde Yeni Atamalar Gerceklesti

AKCANQGD

Uyelerimizden Akgansa'da Insan Kaunaklan Genel Mudur
Yardmeilidina Berrin Yilmaz, Cimento Satis ve Pazarlama
Genel Mudur Yardimeciigina Onur Yazgan, Hazir Beton
Satis ve Pazarlama Fonksiyonundan Sorumlu Genel Mudar

Yardimciligina ise Barig Karahuseyin atand.

Berrin Yilmaz, 1993 yilinda Orta Dogu Teknik Universitesi
Isletme bolumunden mezun olduktan sonra, 1995 yilinda
Bilkent Universitesi MBA YUksek Lisans programini tamamladi.
2017-2018 yilinda Sabanci Holding'te insan Kaynaklan
Direktoru olarak gorevini strduren Yilmaz, Akgansa'da insan

Kaynaklari Genel Mudur Yardimeiligi gorevine atandi.

Onur Yazgan, 2005 yilinda Galatasaray Universitesi Endistri
Muhendisligi Bolumu'nden mezun olduktan sonra, 20710
yilinda Bogazici Universitesinde Isletme YUksek Lisansini
tamamladi Oyak Cimento Grubunda Pazarlama & Ozel Urinler
Direktoru alarak galigan Onur Yazgan, Akgansa'da Cimento
Satis ve Pazarlama Genel Mudur Yardmeiligina atand.. Baris
Karahtseyin, 1996 yilinda Istanbul Teknik Universitesi ingaat
MUhendisligi balumunden mezun olduktan sonra, 2007 yilinda
Istanbul Universitesinde MBA programini tamamladi. Sektorde
farkli gruplarda gesitli gorevler Ustlendikten sonra 2013-
2018 ylllarr arasinda Cimentas-Cementir Grup'ta sirasiyla
Strateji ve Is Gelistirme Mdurd, Ticari Direktdr, Satis ve
Pazarlama Genel Mudur Yardimceisi ve Icra Kurulu Gyesi
olarak gorev alan Karahuseyin, Akgansa'da Hazir Beton
Satis ve Pazarlama Fonksiyonundan Sorumlu Genel MUdur

Yardimcisi olarak gorev yapacak.

In Akgansa, one of our members, Berrin Yilmaz has been
appointed as Human Resources Vice General Manager, Onur
Yozgan as Cement Sales and Marketing Vice General Manager,
and Barnis KarahUseyin as Vice General Manager Responsible
for Ready Mixed Concrete Sales and Marketing Function

Following her graduation from the Management School of
Middle Eastern Technical University in 1993, Berrin Yilmaz
received her graduate degree at Bilkent University MBA
program in 1995. Yilmaz, who took charge as a Human
Resources Director at the Sabanci Holding in 2077-2018,
has been appointed as the Human Resources Vice General
Manager at Akgansa.

Onur Yozgan graduated from Galatasaray University Industrial
Engineering Department in 2005 and then completed his
Management Graduate education at Bosphorus University
in 2010. Working in the Oyak Cement Group as Marketing &
Special Products Director, Onur Yazgan has been appointed
as as Cement Sales and Marketing Vice General Maonager
at Akgcansa. Bans Karchuseyin completed the MBA program
at Istanbul University in 2007 following his graduation at
Istanbul Technical University Civil Engineering department
in 1996. Having undertaken assignments in different groups
within the sector, he worked as Strategy and Business
Development Manager, Commercial Director, Sales and
Marketing Vice General Manager, and Member of the Board
of Execution respectively at the Cimentas-Cementir Group
between the years of 2013 and 2018, Karchdseyin will be
working as Vice General Manager Responsible for Ready
Mixed Concrete Sales and Marketing Function at Akgcansa.
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Oyak Cimento'dan Tki Baytk Hamle

‘DYAK ’ CIMENTO

Tayvanligimento Ureticisi TCC, OYAK Cimento AS hisselerinin
yuzde 40'n1 640 milyon dolar bedelle satin aldi. OYAK Genel
MUduru Erdem, "Turkiye gimento tarihinde bir ilke imza attik
ve 2018'in en buyuk yabanci yatirimini Ulkemize cektik.
Ayrica, Avrupa'da sektorin en saygin markalarindan olan
Cimpor'u satin aldik”

OYAK Cimento'yu da bulunduran OYAK Grubu Brezilyali
Intercement sirketine ait olan, Avrupa’nin en buyuk
¢imento markalarindan Cimpor'un Portekiz ve Cape Verde
operasyonlarini satin aldi. OYAK'tan yapilan aciklamaya gore,
sirket, surdurulebilir blyume ve dunyaya agiima vizyonu
dogrultusunda TCC ile gUglerini birlestirdi. Bu kapsamda
TCC, OYAK'IN tamamina sahip oldugu OYAK Cimento AS
hisselerinin yizde 40'In1 840 milyon dolara satin aldi. Iki
sirket, yapilan is birligiyle bolge ve dunyada yeni pazarlara
aclimayi hedefliyor.

OYAK Genel Muduru Suleyman Savas Erdem, OYAK ve
TCC arasinda tesis edilen is birliginin, yurtdisi piyasalarca
Turkiye ekanomisine duyulan guvenin bir gostergesi oldugunu
belirtti. Erdemn “Is birliginin onimuzdeki donemde uluslararasi
arenada buyume hedeflerimize ve Ulke menfaatlerimize
uygun clarak gerek ¢cimento gerekse diger is kollarinda
yapllacak yatirimlara olumlu katki saglamasini bekliyoruz.
Turkiye ¢imento tarihinde bir ilke imza attik ve 2018'in en
buyuk yabanci yatinmini Ulkemize gektik” degerlendirmesinde
bulundu. TCC Yonetim Kurulu Bagkani Nelson Seng de Cin'de
doymaya yakin olan pazarin artik stratejik beklentilerini
karsilamadigini, bu sebeple uluslararasi bir agilima gitmeye
karar verdiklerini bildirdi. Turkiye gibi stratejik dGneme sahip
bir Ulkede OYAK gibi gUglu bir kurumla is birligi yapmayr gok
buyuk bir firsat olarak degerlendirdiklerini aktaran $eng
“Bu is birligi, TCC'nin Asya pazarinin disina agllmasi adina
Oncu bir adim olacak. Bu dogrultuda OYAK'IN sahip oldugu
avantajlari kUresel pazara girebilmek icin cok onemili olarak
goruyoruz” dedi.

OYAK Cimentodaki bu buyuk hamlenin ardindan, ikinci
buyuk yatinm da kesinlesti. Bunyesinde OYAK Cimenta'yu
da bulunduran OYAK Grubu Brezilyall Intercement sirketine ait
olan, Avrupanin en buyuk gcimenta markalarindan Cimpor‘un
Portekiz ve Cape Verde operasyonlarini satin aldi. Suleyman
Savas Erdem, yeni yatirimla ilgili olarak sunlari soyledi:
“Turkiye'nin her sektdrde dunya ¢gapinda oyuncuya ihtiyacl
var. Bu dogrultuda Turk cimento sektorunun son yillardaki
en buyuk basarisina imza attik ve Avrupa’da sektorun en
saygin markalarindan olan Cimpor'u satin aldik.”
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TCC, a Taiwanese cement producer, has purchased the 40%
of the shares of OYAK Cimento AS for 640 million dollars.
Suleyman Savas Erdemn, OYAK General Manager, said, "We
have undersigned a breakthrough in Turkey's cement history
and attracted 2018's biggest investment to our country.
Moreover, we have purchased Cimpor, one of the selectest
brands in the European sector.”

The OYAK Group that also includes OYAK Cement has
purchased the Portugal and Cape Verde operations of
Cimpor, one of Europe’s biggest cement brands, belonging to
Brazilion Intercement company. According to the statement
from OYAK, the company has joined its powers with TCC in
line with its vision of sustainable growth and expansion in
the world. In this scope, TCC has purchased the 40% of the
shares of OYAK Cimento AS for 640 million dollars, which
were owned entirely by OYAK. Both companies aim to expand
along new markets in the world thanks to the collaboration
entered into.

Suleyman Savas Erdem, OYAK General Manager, stated that
the cooperation established between OYAK and TCC is the
indicator of the confidence of the foreign markets in the
economy of Turkey. In his assessment, Erdem said, “We are
expecting that the colloboration will provide contribution to
the investments to be made in either cement sector or other
businesses in line with our growth targets in the international
arena and country interest in the forthcoming period. We
have undersigned a breakthrough in Turkey's cement history
and attracted 2018’s biggest investment to our country.”
Nelson Seng, Chair of the Board of Directors of TCC, stated
that the market that is about to be saturated in China is
no longer able to meet their expectations and, therefore,
they decided to expand internationally. Specifying that they
consider the cooperation with such a powerful company as
OYAK in such a strategically important country like Turkey
as an opportunity, Seng added, “This cooperation will be a
pacesetting step in terms of TCC's expansion outside the
Asian market. Accordingly, we think that the advantages
that OYAK has are very importont in terms of accessing the
global market”

Following such a large spur in OYAK Cement, a second big
investment has been finalized. The OYAK Group that also
includes OYAK Cement has purchased the Portugal and
Cape Verde operations of Cimpor, one of Europe’s biggest
cement brands, belonging to Brazilian Intercement company.
In regards to the new investment, Suleyman Savas Erdem
said: “Turkey needs worldwide actors in every sector. With this
in mind, we have undersigned the biggest achievements of
the Turkish cement sector in the recent years and purchased
Cimpor, one of the selectest brands in the European sector.”



Nuh Cimento Btinyesinde
Kartepe Egitim ve Arastirma Merkezi Agilds

KARTEAMdeilk Uriin heyecani Kacaeli Universitesi Uzungiftlik
Nuh Cimento MYO bunyesinde faaliyete gecen Kartepe
Test ve Arastirma Merkezi ilk UrUnud olan elektrik motoru

test platformunu tamamladi.

Sanayive Universite KARTEAM'de birlesti Kocaeli Universitesi
Uzungiftlik Nuh Cimento Meslek YUksekokulu bunyesinde
kurulan Kartepe Test ve Arastirma Merkezi (KARTEAM),
bolgedeki sanayi kuruluslarina buyuk kolaylik, okula ise

egditim ve ekonomik yonden katki sagliyor.

Kocaeli Universitesi ve Kacaeli Sanayi Odasi ortakiiginda
kurulan Kartepe Test ve Arastirma Merkezi (KARTEAM),
sanayi kuruluslarinin test ihtiyaglarini gidermek icin
faaliyetlerine basladi.. Dogu Marmara Kalkinma Ajansinin
(MARKA] finansal destedi lle 2016 yilinda caligmalarina
baslanilan Kocaeli Universitesi Uzungiftlik Nuh Cimento
Meslek Yuksekokulundaki KARTEAM, 2 yilda tamamlanarak
hizmete sunuldu. Bolgedeki sanayi kuruluslarinin yogun ligi
gosterdigi Kartepe Test ve Arastirma Merkezi, aldigi rinleri
kisa surede Islemlerini tamamlayarak ISO 9001:2015 kalite
akreditasyonu ile firmalara raporlarla sunuyor. Bolgedeki
firmalarigin buyuk bir kolaylik olusturan merkez, yuksekokulun
makine programinda egitim alan 6grencilerin teorik bilginin
yaninda odrendiklerini uygulama firsati sunuyor. Merkezin
bolgedeki sanayi kuruluslarina buyuk kolaylik sagladigini
soyleyen Uzungiftlik Nuh Cimento Meslek Yuksekokulu
MUdury Prof. Dr. Engin Ozdemir, merkezden elde edilen gelirin
okul sermayesini destekledigini belirtti. Laboratuvarin sanayi
ve Universitenin bir araya gelmesi konusunda 6rnek oldugunu
Ifade eden Ozdemir, “Laboratuvarlanmiz ISO 9001 Kalite
Akreditasyon Belgesini de aldi. Bu akreditasyon belgesi ile
hizmet sunuyoruz. Makine programindaki 6grencilerimiz
boylelikle daha 6nce teorik alarak anlattdimiz konular burada
bizzat gorerek ait oluyorlar. Bu yuzden projenin sanayiye

oldugu kadar okula da katkisinin oldugunu dusunuyorum” dedi.

nuh

The first product excitement at KARTEAM: Kartepe Test
and Research Center put into service at Kocaeli University
Uzungiftlik Nuh Cement vocational school has completed
the test platform of the electrical enging, its first product.

Industry and university have merged at KARTEAM. Kartepe
Test and Research Center (KARTEAM] founded in the body of
Kocaeli University Uzungiftlik Nuh Cement School of Higher
Education provides the industrial organizations in the region
with substantial facilitation and the school with contributions
in terms of education and economy.

Founded through the partnership between Kocaeli University
and Kocaeli Chamber of Industry, Kartepe Test and Research
Center (KARTEAM] has started its activities for fulfilling
the testing needs of industrial organizations. KARTEAM
at Kocaeli University Uzungiftlik Nuh Cement School of
Higher Education, whose works were started through
the grant of the Eastern Marmara Development Agency
(MARKA) in 2016, was completed and put into service in two
years. Welcomed with interests intensely by the industrial
organizations in the region, Kartepe Test and Research
Center completes the processes of the products that it
receives and presents them back to firms together with
respective reports and ISO 9001:2015 quality accreditation
in a short period. The center that provides considerable
facilitation for the firms in the region also presents the
students studying at the machinery program of the school of
higher education with the opportunity of practicing whatever
they learn, in addition to theoretical knowledge. Stating that
the center has facilitated the businesses of the industrial
organizations in the region, Prof. Dr. Engin Ozdemir, Manager
of Uzungiftlik Nuh Cement School of Higher Education, said
the income obtained supports the capital of the school.
Ozdemir expressed that the laboratory is an example in
terms of bringing together the industry and acaderny, and
said. “Our laboratories have received the ISO 9007 Quality
Accreditation Certificate as well. We are providing services
with that accreditation certificate. This way, our students in
the machinery program, personally observe the topics we
have previously lectured theoretically and start identifying
themselves with them. Hence, | am thinking that the project
has as much contribution to the school as it has to the
industry.”
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Seza Cimento Enerji Thtiyacim Giinegten Alacak

5

SEZA Cimento Yonetim Kurulu Baskani Agik, baca gazi
salimiagisindan Avrupa standartlarinin gok Ustunde cevreci
bir performans ortaya koyan fabrikanin enerji ihtiyaci igin

simdi de gUnes enerjisi santrali kurma galismalari baslatt.

Rekabet guglerini artirmak icin 20 milyon dolarlik bir yatirnimia
beton santralleri yatinmlarim yapacaklarini kaydeden
Aclk, yaklasik 25 yil surdurdigu akademik ve sivil toplum
¢alismalarinin yani sira enerji, ingaat, akaryakit, medya ve
turizm gibi sektorlerde faaliyet gosteren aile sirketlerinde de
calistiginiifade eden Yasemin Acik "20716'da fabrikada Uretime
basladik. Bu kalici yatinim, aslinda benim dogdugum ile ve
bolgeye bir vefa borcumdu” dedi. Gunde 7 bin 500 ton gimento
urettiklerini soyleyen Acik, yaklasik 500 kisiye istihdam
sadladiklarini kaydetti. Ek bir yatinmla kuracagimiz gunes
enerjisi santrali ile de fabrikamizin enerji ihtiyacinin énemli

bir kismini karsilayarak, enerji maliyetlerini dusurecediz" dedi.

Urin cesitliligini genigleterek, pazar paylarim hizla artirmayl
hedeflediklerini ve Ar-Ge ¢aligmalarinin toplam gelirlerindeki
paym 2019'da yuzde 2'den yUzde Se ¢ikaracaklarini belirten
Acik, "Ar-Ge merkezimizde, bu yil sulfata dayanikli gcimento
urettik ve cok dnemli projelerde yer aldik. Dider taraftan 2019
ylhinda Amerika'dan pazar talebi olan alkalisi dusuk cimento
da Uretmeyi planliyoruz. Ayrica bolgemizde bir yenilige daha
imza atarak 50 kiloluk guvallar yerine ozellikle marketler
icin 25 kiloluk gimento Uretmeye basladik” dedi. Uretimin
tum safhalarinda ve uretim sonrasi numune analizlerinin
gergeklestiriimesiasamasinda, robolab kullandiklanm kaydeden
Acik, "Robot kullanimi, insan kaynakli hatalari tolere eden ve

is kazalarim minimize eden bir yéntem” diye konustu.
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SEZA

CIMENTDO

Yasemin Acik, Chair of the Board of Directors of SEZA
Cement, now started works on establishing solar energy
plant for the energy needs of the company that has exhibited
an environmental-friendly performance, high above the

European standards.

Mentioning that they will make 20 million-dollar investment
in concrete plants to increase their competitive power, Agik,
said "Along with the plant, 15 million- dollar investment was a
duty of loyalty to the region where | was born. She expressed
that in addition to her academic and nonprofit works that
she performed for 25 years, she worked for their family
companies that operate in the fields like energy, construction,
fuel oil, media, and tourism. “We started the production at the
plant in 2076. This permanent investment was in fact my
duty of loyalty to the province and the region where | was
born” she said. Adding that they produce seven thousand
500 tons of cement a day, Acik underlined they provide
approximately 500 persons with employment. She said,
“With the solar energy plant that we will establish through
an additional investment, we will reduce the energy costs by

fulfilling a significant portion of the energy need of our plant”

Stating that they are aiming to increase their market share
rapidly by expanding their product diversity and that they
willincrease the share of the R&D works from two percent to
five percent within their total revenues in 2019, Agik said the
following: "At our R&D center, we produced sulphate-resistant
cement and took part in very significant projects this year.
On the other hand, we are planning to produce low-alkali
cement demanded in the US in 2019 as well. In addition, by
undersigning another innovation in our region, we started to
produce cement in 25-kg bags, especially for the markets,
rather than 50-kg ones.” She specifies that they are using
a robolab on all the phases of production and at the stage
conducting the sample analyses following the production.
‘Use of a robot is a method that tolerates the human-based

errors and minimizes job accidents.”



3. Ar-Ge & Inovasyon Zirvesi ve Sergisi ne
Akgansa Projeleri Damga Vurdu

AKCANQGD

Akcgansa, Mimar ve Muhendisler Grubu tarafindan arganize
edilen 3. Ar-Ge&Inovasyon Zirvesi ve Sergisinde yenilikgi
projeleriile yer aldi. 17-18 Ekim tarihlerinde Istanbul LUtfi Kirdar
Kongre Merkezinde gerceklesen zirvede, Akgansanin 6dullu
Mikroalg Projesi ile Canakkale Fabrikasinin goruntulerinin
yer aldigi sanal gerceklik teknolojisi ziyaretgiler tarafindan
buyuk ilgi gordu.

Akgansa, inovatif yaklagimini tim sureclerine yansitma
hedefiyle, Urun ve hizmetlerinde yenilikgi uygulamalara
devam ediyor. Istanbul LUtfi Kirdar Kongre Merkezinde
gergeklesen MMG 3. Ar-Ge & Inovasyon Zirvesi ve Sergisine
katilan Akgansa, sektdrdeki 6ncu ve yenilikci projelerini
zigyaretgilerle paylasti. Akgansa, Canakkale Fabrikasinin
goruntuleriyle paydaslarina ve ziyaretgilerine sanal gergeklik
deneyimiyasattl. Akgansanin fabrika ziyaretcilerine fabrikay
gezmeden is sagligr ve guvenlidi kurallarini aktarmak igin
hayata gecirdigi bu uygulama ayni zamanda sektorde ik alma
ozellgitagiyor. Dinyada en gok tercih edilen, en geligmis sanal
gozIuk sisteminin kullanildigi uygulama ile fabrika ziyaretgileri
bir yandan Uretim sahalarina girmeden is sagligi ve guvenligi
egitimleri alirken, diger taraftan 34 sahneden olusan goruntuler
ve gyroskobik gezintiimkaniyla fabrikayr U¢ boyutlu ve orijinal
haliyle gezebiliyor.

Turk Sanayi Kuruluslari Arasinda Bir llk: Karbon
Ayak Izini Azaltmayr Amaclayan Mikroalg
Projesi

Akgansanin karbon ayak izini azaltmay amaclayan Mikroalg
Uretim Projesi zirvede ilgi odagi oldu. TUBITAK tarafindan
desteklenen ve Canakkale Onsekiz Mart Universitesi
Deniz Bilimleri ve Teknoloji Fakultesi danismanhiginda
ilerleyen projede mikroalgler karbon tutucu olarak gorev
yapiyor. Akgansa Canakkale Fabrikasinda ozel havuzlarda
karbondioksit ile beslenen ve fotosentez yontemiile buytyen
mikroalgler kozmetik sektorinde ve balikgilik sektorunde
degerlendiriliyor. Ayrica, yuksek kalorifik degerleri sayesinde
sektorde alternatif yakit olarak da kullanilabiliyor. Mikroalg
Projesi, TUrkiye'deki tum sanayi gruplarinda ve global cimento
sektorunde basariyla hayata gegmis ilk uygulama aclarak
one ¢ikiyor.

Akcansa Genel Mudurd Umut Zenar, "Ar-Ge gucumiz
ve yenilikgi Urunlerimizle sektdrumuzun gelecegine yon
verigyoruz. Yapi malzemeleri sektorunde tum sinirlarin 6tesinde
surdurulebilir blyume hedefiyle hareket ediyoruz. Yeniliklere
deger veren bir sirket alarak, yeni yatinmlarimizi teknoloji, enerj,
surdurulebilir gevre alanina yonlendirmekteyiz. Bu dogrultuda
yenilenebilir enerji kaynaklari, atik yonetimi uygulamalariyla
verimlilik ve surdurulebilirlik odakli ¢alisiyor, fark yaratan
galigmalara imza atiyoruz.” dedi.

Akcansa has taken partin the 3rd R&D and Innovation Summit
and Exhibition organized by the Architects and Engineers
Group (MMG), with its innovative projects. In the summit that
was held at Istanbul LUtfi Kirdar Congress Center on October
17-18 Akgansa's award winning Microalgae Project and virtual
reality technology that included the images of the Canakkale
Plant were welcomed with intense interests from the visitors.

Akecansa, continues innovative applications in its products
and services, aiming to reflect its innovative approach to all
its processes. Participating in the 3rd R&D and Innovation
Summit and Exhibition held at Istanbul LUtfi Kirdar Congress
Center, Akgansa shared its trailblozing and innovative
projects in the sector with the visitors. Akgansa has made its
stakeholders and visitors experience virtual reality with the
images of the Canakkale Plont The application put into service
by Akgansa in order to explain the rules of vocational health
and safety to its plant visitors before they visit the plant is at
the same time a first within the sector. With the application with
which the most preferred and developed virtual goggle systern
in the world is used. visitors of the plant will be educated about
vocational health and safety without accessing production
sites on one hand and stroll around the plontin 3d and original
modes with the possibility of images consisting of 34 frames
and via the gyroscopic walking opportunity on the other.

Afirstamong the Turkish industrial organizations:
Microalgae Project aiming to decrease the
Carbon Footprint

Akgansa’s Microalgoe Production Project aiming to decrease
the Carbon Footprint was the focus of interests at the Summit
In the project supported by TUBITAK and progressing under
the consultancy of Canakkale Onsekiz Mart University Marine
Sciences and Technology Faculty, microalgoe act as carbon
retainers. Microalgae fed with carbon dioxide in special pools
in Akeansa Canakkale Plant and growing through the method
of photosynthesis are utilized in the cosmetics and fishing
sectors. In addition, they can be used as alternative fuels in the
sectors thanks to their high calorific values. The Microalgae
Project stands out as the first application successfully
implemented in all the industrial groups in Turkey and in the
global cement sector.

Umut Zenar, Akgansa General Manager, said, “We are steering
the future of the sector, with our R&D power and innovative
products. We are acting with the sustainable growth target
beyond dll limitations in the construction materials sector. As
a company that attaches importance to innovations, we are
directing our new investments to the field of technology, energy,
and sustainable environment Accordingly, we are working with
the focus on efficiency and sustainability and undersigning
difference-creating implementations, with the applications of
renewable energy resources and waste management”
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Akgansa, Dijital Iletigimde Altin Pusulada
Odiile Layik Gorulda

AKCANQGD

Akgansa, 17 Altin Pusula Turkiye Halkla lligkiler Odullerinden
«Sehre Renk Kat Projesi ile 6dulle ayrildi. Turkiye'de halkla
iligkiler sektorunun ilk 6dul programi olma ozelligi tagiyan
ve Turkiye Halkla lligkiler Dernegi (TUHID) tarafindan verilen
‘Altin Pusula Turkiye Halkla lligkiler Odulleri’, bu uil 17 kez
sahiplerini buldu.

Zorlu PSM'de duzenlenen 6dul toreninde Akganss, “Sehre
Renk Kat" dijital projesi ile Dijital Iletisim-Sosyal Medua
iletisim kategorisinde 6dulun sahibi oldu. Turkiye'nin lider
yap! malzemeleri sirketi Akgansa, Sehre Renk Kat projesiile
Istanbul'da beton Uzerine resmedilen sokak sanati caligmalarini
derleyip Instagram Uzerinden paylasarak, takipcilerini betonun
renkli dunyasina davet ediyor. Betonsa'nin Instagram
(#betonsa) hesabindan hikayelestirerek yapilan paylasimiarla,
takipcileri sehri kesfetmeye yonlendiren online bir harita da
olusturuluyar. Proje ile insanlarin sokak sanatina ve dolayli
yoldan sanata olan ilgilerini arttirarak, cevrelerine daha yeni
ve farkl biz gozle bakmalarini hedefleniyor.

Akegansa received an award with its "Add Color to the City
Project” at 17 Golden Compass Public Relations Awards.
The Golden Compass Public Relations Awards that have
the aspect of being the first award program of the public
relations sector in Turkey and that are delivered by Turkish
Public Relations Society (TUHID) have been held for the 17
time this year.

At the award ceremony held at Zorlu PSM, Akgansa was
rewarded at the Digital Communication-Social Media
Communication category with its "Add Color to the City”
digital project. Akcansa, Turkey's leading construction
materials company, compiles the street artworks illustrated
on concrete in Istanbul and invites its followers to the colorful
world of concrete by sharing them via Instagrom in its Add
Color to the City project. With the shares at Betonsa's
Instagram account [(@betonsa) by means of converting
them into stories, an online map that directs the followers
to explore the city is created. Through the Project, the aim is
set to ensure that people look at their surroundings with a
newer and more different eye by increasing their interest in
street art and, indirectly, in arts in general.

En Fazla Sirket Sanko'dan Geldi
L O

SANKO

Anadolu 500 arastirmasinda listeye en ¢ok sirket sokan
holding, gecen yilki arastirmada oldugu gibi yine 12 sirketle
Gaziantep merkezli Sanko Holding oldu.

Sanko'yu 11 sirketle Boydak Holding takip etti. Bu yll
Ugunculugu ise Erdemoglu ve Kipas Holding paylasti. Bu yll
holdingler siralamasinda ilk ikide degisiklik olmad.. llk sirada
12 sirketle yine Sanko Holding yer alirken, Boydak Holding
de 11 sirketle ikinci siradaki yerini korudu. Bu yilki listede
gecen yildan farkli olarak Ugunculugu Erdemoglu Holding ile
birlikte Kipas Holding paylasti. Baylece listede iki Gaziantep,
bir Kayseri ve bir Kahramanmaras Grubu yer almis oldu.

T sektorde 14 bin ¢alisaniyla faaliyet gdsteren Sanko Holding,
Anadolu 500e 12 sirket soktu. Bu sirketlerin toplam cirosu
7.3 milyar TL olurken, milyar TLlik cirolar Sanko Tekstil ve
Sanko Dig Ticaret'ten geldi. 2018'i yatinim yili olarak goren
Sanko Holding, bunun igin 325 milyon dolarlik bir yatinm
butgesine sahiptir.
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The holding that included the highest number of companies
on the list of Anatolian 500 research has been Gaziantep
-based Sanko Holding with 12 companies, as in the previous
year's research.

Sanko was followed by Boydaok Holding with 11 companies.
The third place was shared by Erdemodlu Holding and Kipas
Holding this year.

No change took place in the first two lines on the holdings
list this year. Sanko Holding once again maintained its first
place with 12 companies and Boydok Holding its second
place with 11 companies. Differently from the last year’s list,
the third place was shared by Erdemoglu Holding and Kipas
Holding this year. This way, two Gaziantep, one Kayseri, and
one Kohramanmaras Groups have taken place on the list.

Active in T1 sectors with its 14 thousand employees Sanko
Holding, has included 12 companies on the list of Anatolian
500. While the total turnover of the companies is 7.3 billion
TL, those of Sanko Textiles and Sanko Foreign Trade reached
the figures of one billion dollars each. Considering 2018 as
the year of investment, Sanko Holding has 325 million-dollar
investment budget.



Amag: Yerli ve Milli Olmak

% BURSA CiMENTO

=== FABRIKASI A.S.

Ingaat MUteshhitleri Sanayici ve s Adamlar Dernegi (IMSIAD)
Yonetim Kurulu Uyeleri, kurumsal zigaretler kapsaminda Bursa
Cimento Genel MUdurU ve ayni zamanda TCMB Yonetim

Kurulu Ugesi Osman Nemli ile bir araya geldi.

IMSIAD Bagkani Mustafa Andig ziyarette, Bursa ingaat
sektorinun cati 6rgutt olan IMSIAD'In sektore Katki
verebilecek tum kurumlarla yakin iliski icerisinde oldugunu,
sehrin diger dinamikleriyle de iletisimini her daim guglu tutmaya
0zen gosterdiginiifade etti. Bursa cimento gibi alaninda dnemli
bir firmanin bu kentte olmasindan gurur duyduklarini belirten
Andig, "Yerli ve milli olmaya biz her daim gok 6nem veriyoruz.
Uyelerimizi kuruldugumuz ginden bu yana, Ulkemizin énde
gelen ingaat sanayjicisi yerli firmalarina goturap, onlart yerli
firmalar tercih etmeleri igin motive etmeye ve vizgyonlarini
daha da gelistirmeye gayret gdsteriyoruz. Son dénemde yerli
ve milllesmenin dnemi bir kez daha anlagildi. O yuzden yerli
ureticilerimize daha ¢ok destek olmaliyiz. Sektorimuzin en
onemli unsurlarindan biri alan cimento konusunda, Ulkemizin
onde gelen firmalarindan biri Bursa Cimentodur. Umarim
yakin zamanda da kendileriyle sektorimuz ve Bursamiz
icin is birligi konusunda daha somut adimlar atacagiz’ dedi.
Ziyaretten memnuniyet duydugunuifade eden Bursa cimento
Genel Mudurt Osman Nemli, IMSIAD'In ¢alismalarini yakindan
takip ettigini ve basarili buldugunu sdyledi. Kurumla ilgili
IMSIAD heyetini bilgilendiren Nemli, gunluk malzeme ve
mamul sirkulasyonlarinin 10 bin ton civari oldugunu ifade etti.
Sektorun gelismesine adina birlikte hareket etmenin dnemli
olduguna vurgu yapan Nemli, is birliklerine hazir olduklarinin

da altini gizdi.

Members of the Board of Directors of Contractor Industrialists
and Businessmen Society (IMSIAD) have come together with
Osman Nemli, Bursa Cement General Manager and at the
same time Member of the TCMB Board of Directors, within

the scope of corporate visits.

In the visit, IMSIAD President Mustafa Andic expressed that
IMSIAD, the umbrella organization of Bursa's construction
sector, is in close relation with all the institutions that might
provide contributions to the sector and attentive to keep its
communication with the other dynamics of the province at
alltimes strong. Adding that they were proud of the presence
of such significant firm of the field as Bursa Cement situated
in the province, Andi¢ said, “We always attach importance
to being domestic and national. We have been taking our
members to the leading domestic construction industrialists
firms of our country and endeavoring to motivate them to
prefer domestic firms and improve their visions more and
more since the day of our incorporation. The importance of
being domestic and national has been understood better
in the recent period. Therefore, we must support our local
producers more. When it comes to cement, one of the most
important elements of our sector, Bursa Cement is one of
the banner-bearing companies of our country. | hope that
we will take more concrete steps in terms of cooperation with
them for our sector and our Bursa soon.” Osman Nemli, Bursa
Cement General Manager, stated that he was content with
the visit that he keeps track of IMSIAD's works closely, and
he considers them successful. Informing the representatives
of IMSIAD regarding their institution, Nemli said that their
daily material and product circulation is 10 thousand tons.
He underlined that acting together is important for the
improvement of the sector and that they were ready for

collaborations.
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“Gimento ve Beton Dtnyas1” Chemical Abstracts ile

veritabanlar tarafindan taranmaktadir,
‘Cement and Concrete World" is indexed by Chemical Abstracts and

databases.

Amag
CIMENTO ve BETON DUNYASI ¢imento ve beton konularindaki
arastirma ve gelistirme ¢alismalaryla ilgili makaleleri yayinlar.

Makale Tirleri

4 tUrde yazi kabul edilir:

- Enfazla 7500 sozcUkten olugsan 6zgun arastirma makaleleri.

- Yaklasik 1500 sozcukten olusan teknik notlar.

- Cimento ve betonla ilgili konularin bugunku durumunu anlatan
veya gegmis galismalarin yaklasimlarin kritigini igeren 5000
kelimeyi gegmeyen yazilar.

- Dergide daha once yayinlanmis makalelerin 1000 s6zcugu
gegmeyen yorumlari.

Bagvuru

Makaleler U¢ kopya halinde;

CIMENTO ve BETON DUNYASI PK 2,06582 Bakanliklar, Ankara veya
elektronik olarak ccweditor@TCMB.org.tr adreslerine gonderilebilir.

- Makaleler Turkge ve Ingilizce yazilmalidir.

- Makale 100 - 150 stzcUkten olugan hem Turkge hem de Ingilizce
6zet (abstract] igermelidir.

- Makaleler A4 kagidin bir ydzidne iki aralikli olarak yaziimalidir.
Sayfalar numaralandiriimalidir.

- BUtun cizelgeler ve sekiller metinin arkasina konmall ve uygun
sekilde numaralandirimalidir. (Orn: Sekil 1, Gizelge ).

- Sl birim sistemi ve standart semboller kullaniimalidir.

- Kaynaklar metinde koseli parantez iginde numaralandirimalidir.
Tum kaynaklar, metin sonunda (Gizelge ve Sekillerden ance)
toplanmali ve yazarlarin adlarini, dergi adini, cilt numarasini,
makalenin baslangi¢ sayfasinin numarasini ve yili igermelidir.
Kaynak kitapsa, yayincinin adi ve yeri de yazilmalidir .

Ornekler agagida verilmigtir.

1. G.R. Gouda, Cem.ConcrRes. 3.209 (1979).

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

receive a total of upto S00.- TL.

Scope
CEMENT and CONCRETE WORLD publishes the results of research
and development work in all areas of cement and concrete

Article Types

4 types of articles can be accepted:

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

- A technical note of about 1500 words.

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

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

Submisson

Articles should be submitted to:

CEMENT and CONCRETE WORLD P.O. Box 2 06582 Bakanliklar,
Ankara / Turkey or electronically,

ccweditor@TCMB.org.tr

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

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

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

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

- Slsystem of units and standard symbols are required.

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

Examples are illustrated below-

1 GR. Gouda, Cem.Concr.Res. 9.209 (1979)

2 FM.Leg, The Chemistry of Cement and Concrete, p.333, Edward
Arnold (Publishers] Ltd. London,1970.

Hakem degerlendirmesinden gecerek yayima kabul edilen 6zgtin arastirma makalelerinin
yazar(lar)ina toplam 1000.- TLye, durum raporlari ve ge¢mis galismalarin kritiginin
yapildig1 yazilara ise toplam 500.- TL'ye kadar telif ticreti 6denecektir.

Authors of original research papers accepted for publication will receive a total of upto 1000. ~TL,
authors of technical notes, review papers and state-of-the-art reports accepted for publication will


mailto:ccweditor@t�mb.org.tr
mailto:ccweditor@t�mb.org.tr

Aragtirma-Gelistirme Bolimiinde Yayinlanacak
Makaleler icin

Board of Referees for the Articles to be Published in the

Prof. Dr. Vefa Akpinar
Ingaat Muhendisligi BolumU, Karadeniz Teknik Universitesi, Trabzon
Civil Eng. Dept, Karadeniz Technical University, Trabzon

Prof. Dr. Saim Akyiz
Istanbul Teknik Universitesi, Ingaat Fakultesi / Istanbul
Istanbul Technical University, Faculty of Civil Engineering / Istanbul

Prof. Dr. Bilent Baradan
Insaat Muhendisligi Bol, Dokuz Eylil Universitesi / 1zmir
Civil Engineering Dept, Dokuz Eylil University / lzmir

Prof. Dr. Halim Demirel
Maden Mihendisligi BolumU, Hacettepe Universitesi / Ankara
Mining Eng. Dept, Hacettepe University / Ankara

Prof. Dr. Ravindra K. Dhir
Ingaat Muhendisligi Belumu, Dundee Universitesi / Dundee-Iskocya
Civil Eng. Dept, University of Dundee / Dundee-Scotlond

Prof. Dr. Sinan T. Erdogan
Ingaat Muhendisligi Bol, ODTU / Ankara
Civil Eng. Dept, METU / Ankara

Prof. Dr. Turhan Y. Erdogan
Ingaat Muhendisligi Bol, ODTU / Ankara
Civil Eng. Dept, METU / Ankara

Prof. Dr. Cetin Hosten
Maden Mihendisligi Bol, ODTU / Ankara
Mining Eng. Dept, METU / Ankara

Prof. Dr. Glingdr Gundiz
Kimya Muhendisligi Bal, ODTU / Ankara
Chemical Eng. Dept, METU / Ankara

Prof. Dr. Muazzez Celik Karakaya
Jeoloji Muhendisligi Bal, Selguk Universitesi / Konya
Geological Eng. Dept, Selguk University / Konya

Dog. Dr. Omer Kuleli
Cimento Muhendisligi EABD, ODTU / Ankara
Cement Engineering Dept, METU / Ankara

Prof. Dr. Franco Massazza
Via G. Carnozzi, Bergamo / ltaly

Prof. Dr. Tarun A. Naik
Ingaat Mihendisligi Bolumu, Wisconsin Universitesi / ABD
Civil Eng. Dept, University of Wisconsin / USA

Prof. Dr. Hulusi Ozkul
Istanbul Teknik Universitesi, Insaat Fakltesi / Istanbul
[stanbul Technical University, Faculty of Civil Engineering / Istanbul

Prof. Dr. Turan Ozturan
ingaat Muh. Bél, Bogazigi Universitesi / Istanbul
Civil Eng. Dept, Bosphorus University / Istanbul

Prof. Dr. Abdullah Oztiirk
Metalurji-Malzeme Mihendisligi Bol, ODTU / Ankara
Metallurgical and Materials Eng. Dept, METU / Ankara

Dr. H. Gelik Ozyildinm
The Virginia Center for Transportation Innovation and Research/USA

Prof. Dr. Kambiz Ramyar
ingaat Muh. Bol, Ege Universitesi / lzmir
Civil Eng. Dept, Ege University / lzmir

Prof. Dr. Mustafa Sahmaran
ingaat Muh. Bél, Hacettepe Universitesi
Civil Eng. Dept, Hacettepe University

Prof. Dr. Mehmet Ali Tagdemir
Istanbul Teknik Universitesi, Insaat Fakultesi / Istanbul
Istanbul Technical University, Faculty of Civil Engineering / Istanbul

Prof. Dr. Mustafa Tokyay
Insaat Muhendisligi Bol, ODTU / Ankara
Civil Eng. Dept, METU / Ankara

Prof. Dr. Asuman Tirkmenoglu
Jeoloji Muhendisligi Bal, ODTU / Ankara
Geological Eng. Dept, METU / Ankara

Prof. Dr. i. Ozgiir Yaman
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MIT Beton Stirdiirtilebilirlik Merkezinde Yapilan
Yol Ustyapist Ekonomisi Caligmalarinin Incelenmesi

A Review of Pavement Economic Studies at the MIT Concrete Sustainability Hub

|
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Ozet

Amerika Birlesik Devleti'ndeki cimento ve beton endUstrileri,
2008 yilinda kisa adi MIT olan Massachusetts Institute of
Technalogy'de daha surdurulebilir ve dayanikli yol Ustyapisi
ve binalar gelistirebilmek icin Beton Surdurulebilirlik Merkezini
kurdular. Yol Ustyapisl kanusundaki galismalar, hem proje hem
de ag seviyesinde yol kaplama tipi segimi uygulamalariyla
ilgili ekonomik yontemler gelistirimesine ve bu kararlarin
kurulusun harcamalarini ve yol aginin performansi Uzerinde
sahip olacagi etkileri daha iyi anlamaya odaklanmistir. Proje
seviyesinde yapilan ¢aligmalarda, MIT sonuglarin kurulug
maligyetlerinin ve kullanici maliyetlerinin daha dogru temsil
edilebilmesi icin Yasam Dongusu Maliyet Analizi (LCCA)
surecinin iyilestirmesi Uzerine odaklanmistir. Ag seviyesinde
ise MIT tek bir malzemeden olusan bir yol agina kiyasla, ayni
toplam yol Ustyapisi harcamalari igin cesitlendirilmis yol
Ustyapist kullanan bir agin (hem beton hem de asfalt cozumleri
kullanan) daha iyi bir performans sergiledigini belirlemistir. Bu
makalenin amacy, ilgili MIT Beton Surdurdurulebilirlik Merkezi
(CSHub)'nin bugtne kadar gerceklestirdigi yol Ustyapisi
ekonomisi arastirmalarini 6zetlemek ve kurumlarin yol ve yal
kaplamasi yatinmlarinin verimliligini artirmak igin bu bilgileri
nasil kullanabileceklerini gostermektir.

Anahtar Kelimeler: Yagam Dongusu Maliyet Analizi / Varlik
Yonetimi / Yol Yonetimi / Malzeme Fiyat Projeksiyonu /
Rekabet

1. Girig

Amerika Birlesik Devletindeki cimento ve beton endUstriler,
2009 yllinda Massachusetts Institute of Technology (MIT) de
yollarda ve binalarda kullanilan betonun gevresel ve ekonomik
etkileriniarastirmak ve gelistirmek icin cok yillik bir arastirma
projesini uygulamaya koymak amaciyla Beton Surdurulebilirlik
Merkezini kurdu. Bu girisimin amac, (1) bilingli kararlar igin
bilimsel temel olusturarak; (2) yasam dongusy gorusunin
avantajlarini ortaya koyarak; ve (3) arastirmalari pratik hayata
gecirerek daha surdurulebilir ve dayanikli yol Ustyapisina ve
binalara yol acacak atilimlarin gelistirimesidir.

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

Abstract

In 2008, the United States cement and concrete industries
established the Concrete Sustainability Hub at the
Massachusetts Institute of Technology to develop more
sustainable and durable pavement infrastructure and
buildings. With respect to pavements, one area of focus
has been on improving the economic procedures related to
pavement type selection practices at both the project-level
and network-level: and creating a better understanding of
the impact that those decisions can have on an agency's
expenditures and pavement network performance. On the
project level MIT has focused on improving the Life Cycle
Cost Analysis (LCCA) process so that the results are more
representative of the agency's costs and the user’s cost. At
the network level, MIT determined that a diversified pavement
network (one that uses both concrete and asphalt solutions)
performs better for the same total pavement expenditures
when compared to a pavement network made up of only
one material. The goal of this paper is to summarize the
relevant MIT CSHub pavement economic research to date
and show how agencies can use this information to improve
the efficiency of their roadway and pavement investments.

Key Words: Life Cycle Cost Analysis / Asset Management
/ Pavement Management / Material Price Projections /
Competition

1. Introduction

In 2008, the United States cement and concrete industries
established the Concrete Sustainability Hub (CSHub) at the
Massachusetts Institute of Technology (MIT) to carry out
a multi-year research progrom to evaluate and improve
the environmental and economic impact of concrete in
pavements and buildings. The goal of the effort is to develop
breakthroughs that will lead to more sustainable and durable
pavement infrastructure and buildings by (1) providing o
scientific basis for informed decisions; (2) demonstrating the
benefits of a life-cycle view; and (3] transferring research
into practice.

* Presented at the 13" International Symposium on Concrete Roads in Berlin
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Yol Ustyapisi veya kaplamasi konusundaki galismalar, yolun
servis 0mru dolayisiyla da analiz periyodu suresince her
alternatifin olasi harcamalarinin daha dogru sekilde yansitimasi
icin ekonomik yantemler gelistiriimesine odaklanmistir. Ornegin,
MIT yol kaplama malzemeleri (asfalt ve beton) fiyatlarinin
farkl oranlarda arttigini ve bu orani hesaba katmayan
kurumlarin, farkinda olmadan sonuglara 6n yargiyla yaklasarak
verimsiz segimler yaptigini belirlemigtir. MIT, yol kaplamasi
endustrisindeki surdurulebilir ve uygulanabilir rekabetin,
fiyatlarin dusurulmesi konusunda bir avantaj olabilecegini
de belirlemistir. Bu makalenin amaci, MIT CSHub'in buglne
kadar yaptgd ilgili yol kaplamasi ekonomisi aragtirmalarini
Ozetlemektir. Makalede deginilecek ana konular asagida
siralanmistir:

- Malzeme spesifik enflasyon hesaplarinin ve gelecek
fiyat projeksiyonlarinin kullaniminin proje seviyesindeki
Yasam Dongusu Maliyet Analizini (LCCA) nasil gelistirdigji

- Yol Arag Etkilesiminin kullanici maliyet hesaplarina nasil
katilabilecedi

- Endustri ici rekabetin nasil yol kaplama malzemelerinin
birim fiyatini dusurdugu

- Yol kaplamas! bakim ve rehabilitasyon aktivitelerinin
secimlerdeki cesitliligin ve ayrimin yol agi performansini
nasil gelistirecedi

2.Proje Seviyesindeki Yagam Dongisu Maliyet
Analizinde Malzeme Spesifik Enflasyonunun
Hesaplanmasi

Yasam dongusu maliyet analizi, analiz periyodu boyunca bir
varlidin, mesela yol kaplamasinin, mevcut dolar cinsinden
karsiliklariyla tum onemli harcamalari dikkate alarak mulkiyet
maliyetlerini belirlemede kullanilan bir ekonomik surectir.
Ingaatin ik agamasindaki kisa donemli tasarruflarin, gelecekteki
yUksek bakim maliyetleri nedeniyle uzun donemli agiklara yol
acmamasl sagdlanmaktadir. Cogu kez, bir proje icin gelistirilen
farkliryol kaplama tasarimi segeneklerinden hangisinin daha
uygun fiyath olduguna karar verebilmek igin kullanilir. Fakat,
ekonomik analizin, en iyi secimin yapilabilmesi adina anlamli,
guvenilir ve gereklibilgileri saglayan olmasi icin her alternatifin
maliyetlerini olabilecek en kesin sekilde yansitmasi gerekir.

Yol kaplamasi icin kullanilan mevcut LCCA uygulamalarinda
tum malzeme fiyatlarinin genel enflasyon orani ile biyudugu
kabul edilir 'sabit” model olarak da adlandirilir). Bu, gelecekteki
maliyetlerin, ekonomideki tum mal ve hizmetlerin ortalama
fiyati ile ayni oranda artacagi anlamina gelir (Tuketici Fiyat
Endeksi - TUFE veya Uretici Fiyat Endeksi - UFE olarak belirtilir).
Ancak, ABD Isgucu Istatistikleri Burosu'dan (BLS) yol insaat
malzemelerinin fiyatlarina (6rn. Asfalt kaplama, gimento, hazir
beton, celik ve agrega) dair elde edilen ulusal veriler, asfalt
fiyatlarinin genel enflasyondan ve diger malzemelerden
farkli sekilde arttigini gostermektedir (Sekil 1) (BLS, 2018).
Bu veriler ve diger calismalar (Lindsey, Schmalensee, &
Sacher, 2017; . Mirzadeh, 2015; Mack, 2012, bir LCCA'da yol
malzemesi fiyatlarinin genel enflasyon oranina bagl olarak
sabit bir oranda buyudugu varsayiminin (‘sabit gergek fiyat”

With respect to pavements, one area of focus has been
on improving the economic analysis practices to more
accurately reflect the most likely expenditures for each
alternative over the analysis period. For example, MIT
determined that paving materials (asphalt and concrete)
inflate at different rates and by not taking this into account;
agencies could inadvertently bias the results and make
inefficient choices in their pavement selection. MIT also
determined that sustained and viable competition between
paving industries can be an opportunity to lower bid prices.
The goal of this paper is to summarize the relevant MIT
CSHub pavement economic research to date. Key items to
be discussed are:

- How accounting for material specific inflation and using
future price projections improves a project level LCCA.

- How Pavement Vehicle Interaction (PVI] can be
incorporated into user cost calculations.

- How inter industry competition lowers pavement
material unit prices.

- How diversification and allocation choices in pavement
maintenance and rehabilitation activities improves a
pavement network performance

2. How To Account For Material Specific
Inflation In A Project Level Life Cycle Cost
Analysis

Life cycle cost analysis is an economic process used to
determine the total “costs of ownership” of an asset, such
as a pavement, over the analysis period, considering all
significant costs expressed in equivalent present value
dollars. It is intended to ensure that short term savings at
initial construction do not lead to long-term deficits due to
higher future maintenance requirements. Most often, it is
used to compare different options for a given project to
determine which pavement design is most cost effective.
However, to be meaningful, credible, and provide the
information needed to make the best selection, the economic
analysis must reflect the most likely expenditures for each
alternative as accurately as possible.

Current LCCA practice for pavements is to assume that the
price of all materials grows at the general rate of inflation
[referred to as the 'no change” model). This means that future
costs are predicted to inflate at the same rate as the average
for all goods and services in the economy (quantified as
the consumer price index — CPI or Producers Price Index -
PPl However, national data from the USA Bureau of Labor
Statistics (BLS) on pavement construction material prices
leg asphalt paving, cement ready mix concrete, steel and
aggregates) show that asphalt has inflated differently than
the general inflation and other materials (Figure 1) (BLS,
2018) This data and other works (Lindsey, Schmalensee, &
Sacher, 2071; | Mirzadeh, 2015; Mack, 2012) demonstrate that
the practice of assuming that paving material prices grow
at a steady rate tied to general rate of inflation in an LCCA
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olarak da adlandirilir), bu Grunlerin gegmis fiyatlarinin zaman
icinde evrilme sekliyle uyum gostermedigini kanitlamaktadir.
Bu deneyimi gz ardi etmek, LCCA'deki maliyet tahminlerini
yanhs yonlendirecek ve hem proje hem de ag seviyesindeki
tahminlerde potansiyel alarak butce agimlarina yol agacaktr.

(also known as ‘no real price change'] is inconsistent with
how the historical price of these commodities have actually
evolved over time. Ignoring this experience will bias the cost
estimates in the LCCA and will potentially lead to costly
overruns on both the project and network level.
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Sekil 1. Yol ingaat malzemelerinin yilik enflasyon onariile genel enflasyon orani gostergelerinin (TUFE ve UFE) karsilastirnimasi.
Figure 1. Comparison of annual inflation rates for pavement construction materials and two indicators of general rates of

inflation (PP and CPI)

Belirli bir GrunUn enflasyonu ve genel enflasyon orani arasindaki
fark, gercek fiyat degjisimi' olarak bilinir ve gelecekteki malzeme
maliyet tahminleri Uzerindeki etkilerini aciklamak icin kullanilan
ekonomik prosedur eskalasyon olarak adlandirilir. Eskalasyon,
temel olarak belli bir Grinun (beton veya asfalt) enflasyonu
ile genel enflasyon orani arasindaki farktr. Bir LCCA'daki bir
faaliyetin gelecekteki fiyat, asagidaki formul kullanilarak
mevcut figatin gelecekteki fiyata yukseltimesi (azaltimasi)
veya eskalasyonu ile bulunur:

Eskalasyon Fiyati = Mevcut Fiyat x (1+€)" Y

e = eskalasyon orani
n = aktivite yili

Enflasyonun, diger bir deyisle gergek maliyet degisimlerinin,
dogru bir sekilde hesaplanmasinin arkasindaki neden, LCCANIN
gelecekteki maliyet tahminleri iyilestirilebilme ve boylece
guvenilirligini ve inanilirhdini artirilabilme potansiyeline sahip
olmasidir. Yukarida bahsedilen eskalasyon ilkesi kolay bir
kavram olsa da, daha 6nce de belirtildigi gibi, gogu yol
kaplamasinin LCCA'sinda asagidaki nedenlerle eskalasyon
kullaniimaz:

1 Gercek Fiyat Dedisimleri, nispi fiyatlardaki, diferansiyel enflasyon
oranlarindaki, malzeme spesifik enflasyondaki ve sabit dolar
dedisimlerindeki degisimler olarak da bilinir. Butun bunlar, belirli
bir malzeme veya Urunun enflasyon orani ve genel enflasyon
orani arasindaki farktir ve bu farklar ya gelecekteki fiyatlarin
artmasina ya da dusmesine neden olabilir.
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The difference between a specific product’s inflation and
the general rate of inflation is known as real price change’
and the economic procedure to account for its impacts
on future material cost estimates is called escalation.
Escalation is essentially the difference between inflation of
a given product (concrete or asphalt] and the general rate
of inflation. The future price of an activity in a LCCA is found
by increasing (decreasing] or escalating the current price to
the future price by using the following formula:

Escalated Price = Current Price x (1+e)", a
where

e = escalation rate
n = year of activity

The reason for correctly accounting for inflation, aka real
price changes is that it has the potential to improve future
cost estimates by LCCA, thereby improving its reliability and
credibility. While the above escalation principal is an easy
concept, as stated earlier most pavernent LCCA's do not use
escalation for the following reasons:

1 Real Price Changes is also known as changes in relative prices,
differential Inflation rates, material specific inflation, and constant
dollar changes. All mean the difference between a specific
material or product’s inflation rate and the general rate of inflation,
and these differences can either cause an increase or decrease
future prices



1. Yol kaplamasi LCCAlarinde mevcut Federal Otoyol
idaresi (FHWA) veya Eyalet Otoyol Idareleri (DOT)
yonergeleri, maliyet tahminlerini gelistirilirken "gercek
maliyet degisikliklerinin” hesaplanmasi gerektigini
ozellikle belirtmemektedir.

2. Yol kaplamasi malzemeleriicin "gergek maliyet tahmin
modelleri” bulunmamaktadir.

3. Gergek maliyet degisimlerini kullanarak gelistirilen
gelecekteki maliyetartiglarinin, LCCAlardaki gelecek
maliyet tahminlerini gelistirdigine veya gecerlilige sahip
son bilinen maliyetten daha dogru olduguna dair bir
kanit yaoktur.

Birinci maddede bahsedilen konuyu ele almak nispeten
daha kolaydir. Bir LCCAdaki gergek maliyet dedisikliklerinin
hesaplanmasi, bircok uygulamada onerilen, onaylanan ve
kullanilan gecerli bir ekonomik uygulamadir. Ornedin, yap!
LCCAlarinda, Federal Enerji Yonetimi Programi (FEMP) igin
Ulusal Standardlar ve Teknolaji Enstittsu (NIST) kurumunun
yayinladigr yasam dongusu maliyetlendirme el kitabinda ve
Amerikan Test ve Malzeme Derneginin (ASTM) ES17-05 nolu
standardinda, hukumet binalarinin isletiimesinde kullanilan
yakitcesitleriicin enerjiileilgili maliyetlerin gercek eskalasyon
oranlarinin (gergek maliyet degisimleri) projeksiyonunu baz
alarak hesaplanmasi ile ilgili bir iglem yer alir (NIST, 1996;
ASTM, 2005). Benzer sekilde, Yonetim ve Butce Ofisi (OMB), “..
tahminler, nispi maliyetlerde beklenen gelecekteki degisimleri
yansitabilir; ancak, bu tdr degisiklikleri tahmin etmek igin makul
bir temel var olmalidir” ifadeleriyle Circular A-94 "Federal
Programlarin Fayda - Maliyet Analizi igin Yonergeler ve indirim
Oranlar” yayininda bu durumu belirtmistir ve bu yorumu
2012'de duzenleyerek tekrar yayinladigi yonergede yeniden
teyitetmistir. (OMB, 1992; OMB, 2012). Diger ABD HukiUmet
Ajanslarinin, gercek maliyetlerin nasil hesaplanacagindan
bahsettikleri yayinlar agagidaki referanslarda bulunmaktadir
(Army, 1992; Lee & Grant, 1965; FHWA, 2003; GAO, 2009).

FHWARNIn mevcut LCCA surecive kuguk dedisiklikler ile gercek
maliyet degisikliklerinin hesaplanmasi icin nasil ayarlanabilecedi
Tablo 1'de gosteriimektedir. Surecin ilk kismi, LCCAnin nasll
gerceklestirilecedine dair ¢alismanin gergevesini ortaya
koymaktadir. Ikinci kisim, bir LCCA'nin gergeklestirilmesi igin
onerilen adimlari sergilemektedir. Kirmizi yazi ile gosterilen
kisimlar, gercek maliyet degisimlerini hesaplamak icin gereken
ek adimlardir.

MIT'nin arastirmasinin odak noktasi, gelecekteki maliyet
tahminlerini mevcut "sabit modelden” daha iyi ngdren “gergek
maliyet tahmin modelini” gelistirmek ve tarihsel gergek maliyet
dedisiklerinin kullanilimasinin gelecekteki maliyet tahminlerini
iyilestirdigi yonunde kanitlar sunmaktir. Bununla ilgili olarak,
potansiyel gergek maliyet dedisikliklerinin hesaplanmamasi,
gelecekteki maliyetlerin genel enflasyon oraninda artacagini
ve bugunku “gercek maliyetle” ayni olacagini ngoren “sabit
modeli” kullanmaya yonelik bilinli bir karardir. Bu yaklasim,
gerceklestirimesi kolay olan ve basit bir yaklasim olsa da,
maliyeterin nasil buyudugune dair gergekei olmayan bir
varsaymdir.

1 The current Federal Highway Administration (FHWA)
/ Department of Transportation (DOT) guidelines for
pavement LCCAs do not specifically require that “real
price changes” be accounted for in the developing the
cost estimates.

2. There are no ‘real price forecasting models” for paving
materials

3. There is no evidence that escalating future prices
using real price changes improves the future cost
estimates in LCCAs or is more accurate than using
the last known price in perpetuity.

Addressing the first concern is relatively easy. Accounting
for real price changes in a LCCA is a valid economic practice
recommended, endorsed, and used in many applications.
For example, in building LCCAs, the National Institute of
Stondards and Technology life cycle costing manual for the
Federal Energy Manaogement Progrom and the American
Saciety for Testing and Materials (ASTM) Standard Practice
Designation ES17-05 both employ the process to adjust
energy-related costs based on the projections of real
escalation rates (real price changes) for fuel types used in
the operation of government buildings (NIST 1996; ASTM,
2005). Similarly, the Office of Management and Budget
(OMBJ state in Circular A-94 "Guidelines and Discount
Rates for Benefit-Cost Analysis of Federal Programs”
that ".. estimates may reflect expected future changes in
relative prices, however, where there is a reasonable basis
for estimating such changes” and reaffirmed this principal
in a 2072 Interpretation review. (OMB, 1992: OMB, 2012).
Other US Governmental Agencies publications that discuss
how accounting for real prices can be done are found in the
following references [Army, 1992: Lee & Grant, 1965; FHWA,
2003; GAO, 2009)

Table 1 shows the current FHWA LCCA process, and how
it could be adjusted to account for real price changes with
minor modifications. The first part of the process establishes
the frame work on how the LCCA will be performed. The
second partlays out the recommended steps to performing
a LCCA. The bullets in red italics are the additional steps
needed to account for real price changes.

The focus of the MIT's research has been on items 2 and
3 - developing real price forecasting models” that predict
future cost estimates better than the current ‘no change
model” and providing evidence that forecasting future prices
using historical real price changes improves the future cost
estimate. With respect to this, it is important to recognize
that not accounting for potential real price changes is a
conscious decision to use a ‘no change” model that predicts
future costs will grow at the general rate of inflation, and
will have the same ‘real price” as today. Though this is easy
to do, it is a simplistic assumption and not realistic of how
prices have grown.
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Tablo 1: Gercek maliyet dedisikliklerinin hesaplanmasi amaciyla FHWANIN LCCA strecini guncellemek igin gerekli olan degisiklikler
Table 1: Modifications required to update FHWA's LCCA process to account for real price changes

- Analiz strecinin belirlenmesi

Establish analysis period

- Enflasyonun nasil islenecedinin belirlenmesi (nominal ya da gergek)

LCCA Cergevesinin
Belirlenmesi

Establish how inflation will be treated (nominal or real)

- Enflasyon oranlarinin genel enflasyon oranlariyla benzer olup olmadidinin tespiti

Establish LCCA Framework

Determine if inflation rates are similar to the general rate of inflation

- Eger degilse, ihtiyag duyulan “eskalasyon oranlari’nin gelistirilmesi
Eder dedilse, ihtiyac duyulan ‘eskalasyon oranlari’nin gelistiriimesi

- Kullanilacak iskonto oranini belirle (nominal veya gergek)
Establish discount rate to be used (nominal or real)

1. Alternatif Yol Kaplama Stratejilerinin Gelistiriimesi
Establish Alternative Pavement Strategies

2. Rehabilitasyon Aktivitesi Zamaninin Belirlenmesi
Determine Rehabilitation Activity Timing

3. Kurum ve Kullanici Maliyetlerinin Belirlenmesi (Kullanici Maliyetleri Opsiyoneldir)
Estimate Agency and User Costs (UC are optional)

a. Ik ingaat Asamasi Maliyetleri

LCCA Uygulanmasi

Perform LCCA

Initial Construction Costs

b. Rehabilitasyon Maliyetleri
Rehabilitation Costs

- "Gergek Maliyet" Degisiklerinin hesabr igin maliyetleri aktivite yilina gore eskalasyonu
Escalate cost to the activity year to account for “Real Price” Changes

4. Yasam Dongusu Maliyetlerinin Hesaplanmasi

Compute Life-cycle Costs

5. Sonuglarin Analizi
Analyze the Results

Gercek maliyet tahmin modellerini gelistirmek amaciyla MIT,
risk ve belirsizligi daha iyi anlamak icin olasiliksal bir yaklagim
kullanarak malzemelerin beklenen maliyetini bagimsiz olarak
modelleyen bir yasam dongusu maliyet tahmini yaklasimi
gelistirmeyi onerdi. Tashmin modellerinin cogu, gelecede yonelik
tek bir nokta tahmini olusturmak igin gegmis davranislara
ya da egilimlere dayanan deterministik modellerdir. Bunun
bir érnedi, Uretim edilimlerine dayanarak 2030'daki petrol
maliyetleri gibi bir maliyet noktasini yansitan ABD Eneriji
Bilgi Ajansi'nin Petrol Piyasa Modeli'dir (EIA). Yararli olsa
da baoyle bir deterministik modelin sonuglarindaki birincil
zayiflik, belirsizligin hesaplanmasindaki eksiklik ve deprem
ya da politik istikrarsizlik gibi rastlantisal olaylarin hesaba
katamamasi nedeniyle yetersiz kalabilmesidir.

Olasiliksal projeksiyonlar da gelecegitahmin etmek icin gegmis
davraniglar kullanir; ancak, projeksiyonlardaki belirsizlik de
dikkate alinir. Olasiliksal bir sonug sunu soyleyebilir: 2030'da
maliyetlerin %5 artmasi beklenir; fakat, %10'Iuk bir intimalle
maliyetler %10 ya da daha fazla bir artis gosterebilir ve %10'luk
bir intimalle maliyetler dusebilir. Olasiliksal modellemenin bir
diger 6rnegiise Ulusal Okyanus ve Atmosfer Idaresinin (NOAA)
kasirga tahmin modelleridir. Bu modeller, hava kosullarina
iliskin gecmis verileri kullanarak firtinadan etkilenebilecek
alanlari gosteren “belirsizlik konisini” olusturan bir takim
potansiyel kasirga yollarini ongorurler. Boyle bir ornek, Isaac
Kasirgasi'nin yalu igin Sekil 2'de gasterilmistir (NOAA, n.dJ.
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To develop their real price forecasting models, MIT proposed
developing a life cycle cost estimating approach that
independently models the expected cost of the materials
using a probabilistic approach in order to better understand
risk and uncertainty. That is, the majority of forecasting
models are deterministic, relying on past behavior or trends to
construct a single-point forecast of the future. An example of
this is the US Energy Information Agency's Petroleumn Market
Madel that projects a single price point in the future, such
as the price of oil in 2030, based on production trends (EIA)
While useful, the primary weakness with such a deterministic
model’s results is that it can fall short due to the lack of
accounting for uncertainty and their inability to handle random
events such as earthquakes or political instability.

Probabilistic projections also use past behavior to predict the
future, but consider the uncertainty within the projections. A
probabilistic result may state: in 2030, the price is most likely
to go up by 5%, but there is a 10% chance that it could go up
by 10% or more and a 10% chance that the price could drop.
An example of probabilistic modelling is the National Oceanic
and Atmospheric Administration (NOAA) hurricane prediction
models. These madels use past data on weather conditions to
predict a suite of potential hurricane paths that make up the
trademark ‘cone of uncertainty” that forecasts the areas that
could be affected by the storm. Such an example is shown in
shown Figure 2 for Hurricane Isaac’s path (NOAA, n.d)



Sekil 2. Isaac KasigasI'nin 6ngarulen yolu
Figure 2. Hurricane Isaac projected path

MIT CSHub maliyet projeksiyon modeli, LCCA'deki maliyet
tahminlerinde, belirsizligi ve riski hesaplamakigin ayni olasiliksal
yaklasimr kullanmaktadir. Bu, cogu yol projesi icin kullanilan
30-50 yillik uzun analiz sureci dikkate alindiginda czellikle
onemlidir. MIT maliyet prajeksiyonu, cogu tahmin modelinin
izledigi varsayimi da kullanir: Gegmis davranislar, gelecekteki
davraniglarin en uygun 6ngoru gostergesidir.

Ancak, beton ve asfaltigin gecmise ait verileri kullanmakla
ilgili sorunlardan biri, verilerin toplandigi zaman araliginin
sinirl olmasidir (yaklasik 30 yil) ve bu nedenle, beton ve
asfalt Urunlerinin uzun vadeli makroekonomik edilimlerini
yakalanamayabilir (6rnegin, resesyonlar, petrol ambargolar,
insaat faaliyetleri vb. kalemler nedeniyle sistemdeki soklara
bagli olarak malzeme maliyetlerinin uzun vadeli artigi / azaligl).
Yine de aylik BLS 0ruin verileri oldugundan bu goktur. Ote
yandan, 1900'0 yillarin baslarindan kalma beton ve asfalt
kaplama malzemelerini olusturan ana malzeme girdileri
(bilesenler olarak bilinir) icin Gnemli uzun vadeli veriler
bulunmaktadir. Sorun su ki, uzun vadeli veriler olsa da yillik
bazdadir ve aylik BLS UrUn verileri kadar bol degildir.

MIT, ilk olarak, yol Ustyapisi malzemesi Urdnlerinin ve
bilesenlerinin benzer sekilde davrandigini ve Calisma
Istatistikleri Burosundan (BLS) elde edilen kapsamli aylik,
fakat kisa sureli (30 yilik) verileri kullanarak maliyet egilimi
iliskisine sahip olduklarini gosteren bir 2 asamall yaklasim
énerdi. Ornek olarak, Sekil 4, asfalt figatlarinin, bilesenlerinin
(kum ve gakil, kirmatas ve petrol) kompozit trendi nasil takip
ettigini gostermektedir. Sekil 3, baslangicta beton ve asfalt
icin dikkate alinan bilesenleri gostermektedir. Butun bu
bilesenlerin son modele dahil ediimedigi unutulmamalidir.

The MIT CSHub price projection model uses the same
probabilistic approach to account for uncertainty and risk
in the LCCA cost estimates in the LCCA, which is particularly
important when considering the long analysis period of 30-50
years used for most road projects. The MIT price projection
also uses the same assumption that most forecasting models
follow: past behavior is the best available predictor of future
behavior.

However, one of the issues with using historical data for the
concrete and asphalt is that that the time frame for which the
data has been collected is limited (approximately 30 years) and
therefore it may not capture the long term macroeconomic
trends of the concrete and asphalt commodities leg. the long-
term increase / decrease of the material prices due to shocks
in the system from items such recessions, oil embargoes,
increased construction activities, etc) Still, because it is
monthly BLS commodity data, it is plentiful. On the other hand,
there is significant long-term data for the key material inputs,
referred to as constituents, that make up concrete and asphalt
paving materials dating from the early 1900s. The problem is
that while it is significantly long-term data; it is on annual basis
and is not as plentiful as the monthly BLS commodity data.

MIT proposed a 2-step approach where they first showed
that the paving material commodities and their constituents
behaved similarly and had a price trend relationship using
the extensive monthly, but short term (30 year) data from
the Bureau of Labor Statistics (BLS). As an example, Figure
4 shows how the price of asphalt has tended to follow the
composite trend its constituents (sand and gravel, crushed
stone and oill. Figure 3 shows the constituents originally
considered for concrete and asphalt Note that not all these
constituents are included in the final models.
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Kum ve Cakil

Demir Cevheri
Iron Ore

Kum ve Cakil
Sand & Gravel

Asphalt

Sekil 3. Asfalt ve beton fiyat projeksiyon modellerinde kullanilan bilesenler
Figure 3. Constituents originally considered for asphalt and concrete price projection models
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Sekil 4: Bir Grun figatinin (asfalt), bilegenlerinin olusturdugu trendi nasil takip ettiginin ve bunun fiyat projeksiyon modellerinin

temeli olarak nasil kullanildigina dair érnek

Figure 4: Example of how a commodity price (asphalt] follows the composite trend its constituents and can be used for the

basis for price projection models

Ikinci adim, bu ligkiyi kullanmak ve yillk, uzun dénem (100 yliik)
tarihsel bilesen verileri kullanarak beton ve asfalt malzemelerinin
uzun vadeli makroekonomik trendini yakalayacak fiyat trend
tahmin modelleri gelistirmekti. Uzun vadeli bir tahmin trendi
maodelinin olusturulmasinda bagimsiz olarak dnemli bilesenlere
odaklanan bu yaklasimi MIT'nin, nihai sonuglarin kalitesini
buyuk olcude gelistirecek bir asfalt ve beton fiyatlar tahmin
modeliolugturmasini saglamistir. Agagidaki dortadimda tum
suregten bahsedilmistir. Detaylar icin referanslara bakiniz:
(Swei, Gregary ve Kirchain, 2013), (Swei, Gregory ve Kirchain,
2015) ve (Swei, Gregory ve Kirchain, 2017).

1.Adim: Asfalt, beton ve bilesenlerinin uzun vadeli
fiyat trendinin olugturulmasi

Bu adimds, yol kaplama malzemeleri ile bunlarin bilesenleri
arasinda uzun donem fiyat trendinin olup olmadigini
belirlemek amaciyla Ocak 1985'ten itibaren BLS'den elde
edilmis hazir beton, asfalt kaplama, kirmatas ve cimento
icin aylik veriler ile Mayis 1987'den baslayan Brent spot
petrol fiyatlari kullanilmistir (BLS, 2015; CED, 2015). Yine,
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The second step was then to use that relationship and the
annual, long term (100 year) historical constituent data to
develop price trend forecast models that captures the long-
term macroeconomic trend of the concrete and asphalt
materials themselves. This approach of focusing on the key
constituents independently to establish a long-term forecast
trend model allowed MIT to build a model for forecasting
asphalt and concrete prices that greatly improved the quality
of the final results. The following four steps highlight the
complete process. For details see references (Swei, Gregory,
& Kirchain, 2013). (Swej, Gregory, & Kirchain, 2015) and (Swe,
Gregory, & Kirchain, 2077)

Step 1: Establish a long-run price trend between asphatt,
concrete, and their constituents.

This step used the monthly data from the BLS for ready-mix
concrete, asphalt paving, crushed stone, and cement data
sets dating back to January 1985 and Brent spot oil prices
starting in May 1987 to determine if there is long-run price
trend between paving materials and their constituents (BLS,



urunler (asfalt veya beton) ile bunlarin bilesenleri arasinda bir
iliski olup olmadigini belirlemek icin gereken minimum ornek
buyuklugunun kullaniimast igin yillik verilerden ziyade aylik
veriler kullanilmistir.

Asfalt / beton ile bunlarin bilesenleri arasinda bir iliski olup
olmadigini belirlemek igin kullanilan sureg “es-butunlesme”
olarak adlandirilir. Zaman icinde asla birbirlerinden uzaklasmadan
rastgele bir sekilde dagilan dgeler, es-butunlesik olarak
kabul edilirler (Sekil 5'te iki malzemenin gostermis aldugu
es-butunlesik 6zelligi goriulebilmektedir). Es-butunlesimden
bahsedebilmek icin iki baglantisiz 6genin arasinda suni bir
iliski olmamalidir. Buna 6rnek olarak aylik dondurma satis
korelasyonu ile bogulmali 6lum korelasyonu gosterilebilir.
Buradakiiliski, dondurmanin bogulmaya neden olmasi degildir.
Bu iligki, dondurma satiglarinin ve yuzmenin sicak aylarda
gergeklesiyor olmasidir. Es-butUnlesmenin belirlenmesi ayrintil
bir suregtir ve okuyucu bu konuda ek ayrintilar igin ilgili
referanslara bakabilir (Swei, Gregory,& Kirchain, 2013; Swei,
Gregory ve Kirchain, 2015; Swei, Gregory ve Kirchain, 2017).

MIT, bu analizi iki kez gerceklestirmistir — biri 2013'te (2011'e
kadar olan verilere gare) ve uakin zamanlarda 2017'de (2013'e
kadar olan verilere dayanarak). 2013 analizinde MIT, asfalt
kaplama fiyatinin kum, kirmatas ve petrol ile es-butUnlesim
gosterdigini, betonun ise kirmatas ve ¢imento fiyatlari ile
es-butunlesim gosterdidini belirlemistir. 20717 analizinde MIT,
asfaltin sadece kirmatas ve petrolle (kumsuz) es-butinlesim
gosterdigini belirlerken, beton hala kirmatas ve cimento ile
es-butunlesim gosterdigini belirlemistir. 2. ve 3. denklemler,
asfalt ve beton 2017 deg@erlendirmesindeki bilesenleriyle
olan iligkisini gdstermektedir.

P oot = TATP, e T 020°P — 616+ NG; 35) (2
R2=0596
Poetont = 09T P, e T O44P o + 93+ NO;16) (3
R2=0.95

P_.=xUrininuntyidaki figati Son terim, Gaussian dagiliminin
raslantisal hatasi.
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2015; EIA, 2015) Again, the reason for using monthly data
rather than annual data is due to the minimum sample size
needed to determine if there is a relationship between the
commodities (asphalt or concrete] and their constituents.

The process used to determine if there is a relationship
between asphalt / concrete and their constituents is called
‘cointegration.” ltems are considered cointegrated if they shift
randomly through time but never far apart from one another
(Figure 5 shows an example of two materials demonstrating
co-integration). Determining cointegration assures that there
is not spurious relationship between two unrelated items.
One such example is the correlation that shows amount
of ice cream sold monthly ond correlates with deaths by
drownings. Itis not that ice cream causes drownings, it's that
ice cream sales and swimming both occur during the warm
months. Determining cointegration is a detailed process and
the reader is again directed to (Swei, Gregory, & Kirchain,
2013; Swei, Gregory, & Kirchain, 2015, Swei, Gregory, &
Kirchain, 2017) for additional details.

MIT has actually performed this analysis two different times
- one in 2013 [based on data until 2077) and again recently
in 2017 (based on data up to 2013). In the 2013 analysis, MIT
determined that price of paving asphalt was cointegrated
with sand, crushed stone and oil whereas concrete was
cointegrated with the prices for crushed stone and cement.
In the 2017 analysis, MIT determined that asphalt was
cointegrated only with crushed stone and oil (sand dropped
out] while concrete was still cointegrated with crushed stone
and cement. Equations 2 and 3 show the relationship from
the 20177 evaluation between the asphalt and concrete with
their constituents.

P_ ..=141P +020°P,,- 616 +N(0; 35 (&

asphaltt crushed stonet
R2 =096

concretet = 0'57*Pcmshedsmne,t * 0'44*Pcememtr * 53 * N[O’ 76} (3]
R2 =095

where P, = price of commodity x in year t The last term is
o Gaussian distributed random error.

Malzeme A
=== Material A

Malzeme B
Material B

Sekil 5. Iki malzemenin es-btunlesim gosterdigine dair 6rnek
Figure 5. Example of two materials demonstrating co-integration

Cimento ve Beton Duinyast / Say1: 135 / Eylal-Ekim 2018
Cement and Concrete World / No: 13S / Scptcmbcr»OctoberZOZ 8

-
Z.
=
<
=
S}
5
5
S
=

79



:
=
=
-
m
O
g
-
-

80

2.Adim: Yol kaplamasi Grinlerinin ve malzemelerinin
gelecek fiyatlarinin projelendirilmesi

Bu adimda, bir zaman serisi modeli kullanilarak asfalt ve
beton ile es-butunlesim gosteren yol kaplamasi bilesen
fiyatlari gelecege yansitildi. Bu adimda kullanilan bilesen fiyat
projeksiyonlari, yaygin olarak kullanilan standart modellere
dayanmaktadir. Bilesen projeksiyonlari yapmak igin en az
S0 yillik veri kullanilmistir. Modelleri geligtirirken, MIT'nin ayni
zamanda malzemelerin duragan (ortalama geri donus) ya da
duragan olmayan ozellikler, drnegin, frekans dagilimlarinin
asagi ve yukari hareketlerini hesaplamak igin kayma terimi
ile rastgele gezintisi, sergileyip sergilemedigini belirlemesi
gerekliydi.

Veri analizine gore cimento, sabit, ortalama, tersine donme
karakteristiklerini sabit bir artalamayi takip ederken; kirmatasin,
Brownian geometrik hareket surecini takip ettigi tespit
edimistir. Petrol, en iyi sekilde modellenerek, petrol Uretiminin
surekli degisen marjinal maliyetini hesaplayan degisen bir
ortalamayla basit ikinci dereceli ortalama geri donussel bir
surece sahip oldugu bulunmustur. 4., 5. ve 6. denklemler, 2017
analizindeki her bir bilesen icin Uzun Donem Fiyat Dengesi
(Long-Run Price Equilibrium) modellerini gostermektedir:

K|rmata§' pt=p *e(fo 0045+N(0;0.047))

: =1

Crushed stone: P, = P_, el 00045:N00047)
t t=1

Cimento: P, =0.89" P, +14.3 + N(0;9.5)
Cement P, = 089"P_, + 4.3 + N(0; 9.5

Step Two: Project the future price of pavement
constituents and materials.

This step projected the price of pavement constituents
found to be cointegrated with asphalt and concrete into
the future using a time series model. The constituent price
projections used in this step are based on standard, widely
used models. A minimum of 50 years of data was used to
make the constituent projections. In developing their models,
MIT also needed to determine whether the materials exhibited
stationary (mean-reverting) characteristics or nonstationary
characteristics, such as random walk with a drift term to
account for the upward or downward movement of the
timeseries.

Based on the data analysis, it was determined that cement
follows a slow, yet present, meanreversion characteristics
to a constant mean whereas crushed stone was found to
follow a geometric Brownian motion process. Oil was found
to be best modeled with simple quadratic mean-reverting
process to a continually shifting mean, which accounts
for the continually shifting marginal cost of oil production.
Equations 4, 5 and 6 shows the Long-Run Price Equilibrium
models for each of the constituents from the 2017 analysis:

“

5

Ham Petrol: Log (P) = 651 - 0.067*t + 175 x 10°° *t? + 0.82*Log(P, ) + N(0;010)  (6)
Oil: LoglP) = 651 - 0.067°t + 175 x 10°° € + 0.82*Log(P,_) + N(0; 0.10)

P_=tyilindaki fiyat; P_, =t ylindaki figat; and N (u, 6) = u ortalama ve o standart sapmasi ile normal dagilimi

Yukaridaki petrol fiyat modeline gore 2025 yilina kadar gergek
petrol fiyatlarinin 2013 seviyesinin iki katina ¢ikmasinin
beklendigini belirtmek gerekir. Model, gelecekteki fiyatlari
normalden daha fazla hesap edecek patansiyele sahiptir. Bu
durumu hesaba katmak icin 2013 gergek petrol fiyatinin 2.4
kati olacak sekilde bir tavan fiyat uygulamasina gidilmistir. Bu
uygulama, U.S. Energy Information Administration (EIA)nin
2040 yilina dair gelistirdigi en yuksek fiyat senaryosuyla
da uyumludur.

3.Adim: Yol kaplama malzemelerinin gelecekteki
fiyatlarinin projelendirilmesi

UrGnler ve bu Grinlerin bilesen maddeleri arasindakiiligkiler
ve bilesenler igin uzun dénem trend projeksiyon modelleri
gelistirildikten sonra beton ve asfalt igin olasilik tahminleri
yapmak amaciyla iki set model entegre edildi. Bu, onumuzdeki
40 yillik surecte, her yil ortalama yuzde S'lik ve yuzde 95'lik
ongorulen fiyat tahmini icin binlerce beton ve asfalt fiyatiyla
Monte Carlo simulasyonu uygulanarak gerceklestirildi. Beton
(gri cizgiler) ve asfalt (siyah gizgiler)in olasiliksal gergek fiyat
prajeksiyonlarinin yer aldigi 2013 ve 2017 yillarinin modelleri
Sekil 6'da gosterilmektedir. Kesik cizgiler, tahminlerin S'inci /
S5'inciyuzdesinive dUz gizgiler ise ortalama beklenen fiyat
temsil etmektedir.
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It is important to note that the above oil model leads to an
expected increase in real ail prices to twice their 2013 levels
by 2025. To account for the model potentially overestimating
future costs, a price cap of 24 times the 2013 real price of
oil is implemented, which is consistent with what the U.S.
Energy Information Administration (EIA) considers as its high
price scenario by 2040. (Cont; 2015)

Step Three: Project the Future Price of Paving Materials:
Once the relationships between the commodities and their
constituent materials; and the long-run price trend projection
maodels for the constituents were developed, the two sets of
models were integrated to make probabilistic forecasts for
concrete and asphalt. This was done by performing a Monte
Carlo simulation with thousands of predicted concrete and
asphalt prices over the next 40 years to estimate the mean,
5th percentile, and 95th percentile projected price in each
year. Figure 6 shows the probabilistic real-price projection
for concrete (gray lines) and asphalt (black lines) for both
the 2013 and 2017 models. The dashed lines represent the
5th/95th percentile of the forecasts, and the solid lines
represent the mean expected price.



2013 ve 2017 modellerini karsilastirirken dikkat ediimesi
gereken birkag nokta vardir llk olarak, ¢zellikle asfalt modelinde
gozlenen, ortalama model seklinin dedisimidir. Yani, 2013
yilinda asfalt ve beton ortalama modelleri dnemli dlgude
birbirinden farklydi; ancak, 2017 ylina gelindiginde, iki ortalama
model de, gelecekte ongodrulen fiyatlar arasinda buyuk bir
fark olmayacak sekilde degisti. Ikincisi ise 2013 ve 2017
modellerinde beklenen fiyat dalgalanmalarinin genislemesidir.
Yani, hem betonun hem de asfaltin fiyat dalgalanmalari artt;
ancak yine de, asfalt dediskenligi, beton degiskenliginden
daha fazla artti (daha genigledi). Bu degisiklikler, modellerin
neden duzenli olarak guncellenmesi gerektigi sorusunun
cevabiniisaret etmektedir.
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In comparing the 2013 and 2077 models, there are a couple
of things to note. First it can be seen the shape of the mean
models changed, especially the asphalt model. That is,
in 2013 the asphalt and concrete mean models differed
significantly, but by 2077 both models had shifted such that
the two mean models no longer showed a large difference
in future expected prices. Secondly, it can be see that the
expected volatilities between the 2013 and 2077 model
widened. That is, both the concrete and asphalt volatility
increased, but again, with the asphalt variability increased
(became wider] more than the concrete variability. These
changes indict why the models should be updated on a
regular basis.
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Sekil 6. Beton (gri) ve asfalt (siyah) icin olasiliksal gercek - fiyat projeksiyonu. Keskli gizgiler tahminlerin 5'inci / 35'inci
yuzdelerini, duz gizgiler ise ortalama 6ngarulen fiyatlan temsil etmektedir.

Figure 6. Probabilistic real-price projection for concrete (gray) and asphalt (black) Dashed lines represent the 5th/95th
percentile of the forecasts, and solid lines represent the mean expected price

4. Adim: Fiyat Projeksiyon Modellerinin Nispi
Performanslarinin Gincel Uygulamalarla Dogrulanmasi
San adim, gelecek fiyat projeksiyonlarinin dogrulugunun,
gunumuzde kullaniimakta olan “sabit model’den daha iyi
sonuglar uretip Uretmedigini belirlemektir. Bunu yapmakigin,
burada tarif edilen olasiliksal fiyat modeli / yaklagimi, gegcmiste
belirli bir yila kadar (or, 1980), bir dizi Grun verisi kullanilarak
gelistirimistir. Daha sonra bu model, 0 noktadan itibaren fiyat
tahminleri olusturmak igin kullanilir ve projeksiyon sonugclari
gercek verilerle karsilastinlir. Bu sureg tersine tahmin alarak
da bilinir. Farkli modellerin performansini anlamak ve dlgmek
icin; ayni zamanda, sonuclarin standart “sabit model” ile
karsilastirimasinda kullanilabilir. MIT, birkag farkliyolla tersine
tahmin uapmistir. iIk olarak, her bir mal (asfalt ve beton) igin
elde edilen sonuglari ulusal bazda karsilastiriimistir. Daha
sonra, eyalet duzeyinde bir LCCA surecinde bunu kullanarak
daha ayrintil bir analiz yapilmistir. Makalenin uzun clmamasi
icin, bu makalede yalnizca eyalet analizi ele alinacaktir.

Step Four: Validate the Relative Performance of Price
Projection Models to Current Practice.

The final step is to determine if the accuracy of the future
price projections produces better results han the current
‘no change model” that is used. To do this, the probabilistic
price model /approach described here is developed using a
set of commodity data in the past up to a given year (eg.
1980). Then that model is used to create price projections
from that point on and the projection results are compared to
the actual data. This process is known as backcasting, and
can be used to understand and quantify the performance of
different models as well as to contrast the results with the
standard no change models. MIT performed backcasting in
a couple of different ways. First, they compared results for
each of the individual commodities (asphalt and concrete)
on a national basis, and secondly, they performed a more
detailed analysis by using it in a LCCA process at a state
level. For brevity, only the state analysis will be discussed
in this paper.
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Eyalet duzeyindeki projeksiyon maodelleme surecini
degerlendirmek igin MIT, Kolorado Ulastirma idaresi (CDQT)
ile bir arastirma projesi yurutmustur ve diger seylerin yani
sirg, CDOT'un LCCA surecindeki yol kaplama malzemesi
fiyatlarinin prajeksiyonun “gelecekteki fiyatlarin enflasyonla
ile buyudugu (6rnegin, sabit gercek fiyatlar, diger adiyla
sabit madel)” mevcut varsayimi Uzerinde bir gelisme olup
olmadiginiarastirmistir. MIT, CDOT 'un standart uygulamalarini
kullanan projeleri ve 2013 ulusal malzemeye 6zgu fiyat
projeksiyon madellerini kullanarak ve eyalet seviyesinde
dlgeklendirilerek ongorulen gergek fiyat degisiklikleri (2014
yilinda yapilan bu aragtirmada 2013 modeli kullanilmistir) igin
LCCAller yurutmustur. Ulusal veri setleri sadece birkag on
yillik fiyat bilgisi iceren eyalet veri setlerinden daha kapsamli
bilgiler sunmakta oldugundan CSHub arastirmacilari bu
yaklasimi kullanmiglardir. Aragtirmacilar, 1987'den baslayan
projeksiyonlarin, CDOT'un standart mevcut uygulamasi
(gergek fiyatlarda degisiklik yoktur) ve MIT'in tahmin modelleri
kullanilarak gelistirilen rehabilitasyon fiyatlarinin ne kadar iyi
tahmin edildigini incelediler.

Sekil 7 iki yaklasimi karsilastiran analiz sonuglarini gosterir.
Gorulebilecegi gibi, malzemeye 0zgu projeksiyonlar
kullanildiginda, mevcut sabit varsaymindan daha iyi sonuglar
elde edilmistir; bu, maliyet projeksiyonlarinin daha iyi bir
uygulama oldugunu ve LCCAlerin dogrulugunu gelistirdigini
gostermektedir. Kolorado'ya uygulandiginda, tahmin modeli,
ortalama olarak, mevcut uygulamadan daha dogru 6ngoruler
ortaya koymaktadir. Bu ornekte, 20 yillik gelecege dair
tahminler icin CSHub madellerinin ortalama hata payl, su anki
sabit varsayimindan yuzde 46 ve yuzde 32 daha dusuktur.
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To evaluate the projection modeling process at a state
level, MIT conducted a research project with the Colorado
Department of Transportation (CDOT) to among other things,
investigate whether projecting paving material prices in
CDOT's LCCA process would be an improvement over the
existing assumption that future prices grow with inflation
(e.g., constant real prices aka the no change model). MIT
conducted LCCAs for the projects using CDOT's standard
practices and with projected real price changes using the
2013 national material-specific price projection models and
scaled to the state level (the 2013 model was used as this
research was done in 2014) The CSHub researchers used
this approach because national data sets provide more
extensive information than state data sets, which may only
include a few decades of prices. Researchers looked at
how well price projections starting from 1987 would have
predicted rehabilitation costs using CDOT's standard current
practice (no change in real prices) and MIT's forecasting
models.

Figure 7 shows the results of the analysis comparing the
two approaches. As can be seen, using material specific
projections produced better results than the current no
change assumption; which shows that cost projections are a
better practice and they do improve the accuracy of LCCAs.
When applied to Colorado, the forecasting model, on average,
led to more accurate forecasts than current practice. In this
example, the average error of the CSHub models 20 years
prediction into the future was 46 percent and 32 percent

less than current no change assumption.
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Sekil 7. Mevcut uygulama ("No Change” etiketli] ve CSHub yantemi ("National-Scaled” etiketli) kullanilarak Colorado igin
1976-1990 arasinda yapilan ortalama fiyat tahminleri hatasi. Sol taraftaki grafik, asfalticin; sag taraftaki grafik, beton igindir.

Figure 7. The average error of price forecasts made between 1976-1990 for Colorado using current-practice (labeled “No
Change’] and CSHub method (labeled “National — Scaled’). The left plot is for asphalt and the right plot is for concrete.
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3. Kullanici Maliyeti Hesaplamalarinin
Geligtirilmesinde Yol Arag Etkilesiminin (PVI)
Kullanimi

Kullanicinin maliyetleri, bir tesisin kullanicilari tarafindan
karsllanan maliyetlerdir ve genellikle arag isletme maliyetlerine
dayanir. Bazen, alternatif gozumlerin kamuya etki edebilecek
farklrmaliyetleri hesaplamak icin proje seviyesinde LCCAya
dahil edilirler. Tarihsel olarak kullanici maliyetleri, farkl yol
kaplama alternatiflerini karsilastirirken bakim ve rehabilitasyon
¢alisma alanlarindaki trafik gecikmesinin neden oldugu rolanti
maliyeti ve zaman degerine bagli olarak hesaplanmistir,

Yol - arac etkilesimi veya PVI, yol yuzeyi ile arag arasindaki
fazla yuvarlanma direncinin nasil yakit kullanimini etkiledigine
dair yapilan ¢alismadir. PVl ile ilgili detaylar referanslarda
kapsamli bir sekilde ele alinmistir (Mack, Akbarian, FJ, &
Louhghalam, 2018). Fakat, genel olarak PVI'ye katkida bulunan
yolkaplamasi yapisal ve yuzey ozelligi mekanizmalar gsunlardir:
kaplama puruzlulugu, yuzey dokusu ve yukleme kaynakili
yatay deformasyon. Basit olarak, bu tur direng kuvvetlerin
varliginda sabit bir hiz saglamakigin tagit matorunun, fazladan
guc vermesi ve bu islem nedeniyle fazla yakit tuketmesi
gerekmektedir.

Ekonomi galigmalar gibi PVI, MIT CSHub'da arastirmalarin ana
odak noktasiolmustur; fakat, tarinsel olarak sadece gevresel
etkileri degerlendiren Yasam DongusuU Dederlendirmesi
(LCA)nde kullanilmistir. Minnesota Yol Idaresi (MnDOT) ile
yapilan ¢alismanin bir bolumunde MIT, PVI sonuclarini aldiktan
sonra fazla yakit kullanimini artan sera gazi emisyonuna
donusturmek yerine, asirn yakit kullanimini PVI purazldlagune
ve PVIdusey deformasyon kullanicr maliyetine donustirdu
(highir yizey dokusu etkisi gozonune alinmadi). Boulece,
¢alisma alani kullanici maliyetleriyle birlikte bir LCCA'ya dahil
edilebildiler. (Akbarian, Swei, Kirchain ve Gregory, 2017).
Bu sayede, PVI etkilerinin, tek bir arag icin kUcUk olmasina
ragmen, yuksek hacimli bir yolda kimelenmis etkilerinin, yol
kaplamasl yasam dongusune katkida bulunan diger faktorleri
astigr gosterilmistir.

Dusey Deformasyon Kaynakh PVI Kullanici maliyetleri.
Dusey deformasyon kaynakli PVI kullanict maliyetlerinin etkisi,
kaplama yapisi, ara¢ agirlidi ve iklim ozelliklerinin mekanik
modeller araciligiyla aracin yakit tuketimine etkilerinin nicel
dederlendirmesine olanak saglayan MIT'in son zamanlardaki
arastirmalarina dayanilarak hesaplanmigtir (Nichghalam,
Akbarian, & Ulm, 20714), (Akbarian M., 2015). Asfalt ve beton
yol kaplamalarinds, dusey deformasyon kaynakli PVI'nin
neden oldugu asir yakit tuketimi, yol tabani sertligi, yol
yuzeyisertlidi, kalinlk, sicaklik, arag saft agirligi, hiz ve bosalim
zamanin bir fonksiyonu olarak degerlendiriimektedir. Bogalm
zamani, kaplamanin viskoelastisitesini temsil eder ve hem
asfalt hem de beton malzemeler icin sicaklik ve rahatlama
suresi ile iligkilidir.

PirizlGlik Kaynakh PVI Kullanici maliyetleri. PUrdzlulukten
kaynaklanan PVI arag yakit tUketimi, 2007 yilinda Dunys
Bankasi tarafindan gelistirilen ve daha sonra 2012'de ABD
arac kosullarina gore kalibre edilen Otoyol Gelistirme Yontemi
4 (HDM-4) modeli kullanilarak degerlendirilmistir (Chatti &
Zaabar, 2012; Bennett & Greenwood, 2001). HDM-4'teki
yol puruzIuligu metrigi, egim birimi ile birlikte, yol uzunlugu

3. How to Account For Pavement Vehicle
Interaction (PVI] in Developing User Cost
Calculations

User's costs are costs incurred by the users of a facility and
are typically based on the vehicle operating costs. They are
sometimes included in a project level LCCA to account for
the differential cost impacts that alternative solutions may
have on the public. Historically, they have been calculated
based on the value of time and idling cost caused by traffic
delay in maintenance and rehabilitation work zone's when
comparing different pavement alternatives.

Pavement-vehicle interaction or PV] is the study on how
excess rolling resistance between the pavement and the
vehicle. impacts fuel usage. The details on PVI are covered
extensively in reference (Mack, Akbarian, F.J, & Louhghalam,
2018), but as an overview the three pavement structural
and surface property mechanisms that contribute to PVI
are pavement roughness, surface texture, and pavement
deflection due to loading. Simply, to maintain a constant
speed in the presence of such resistive forces, the vehicle
engine must compensate by outputting extra power and
consuming excess fuel in the process.

Much like the economics studies, PVI has been a major
focus of research at the MIT CSHub; but it has historically
only been used in a Life Cycle Assessment that looks at
the environmental impacts. In one part of a study with the
Minnesota Department of Transportation (MnDOT), MIT
took the PVI results and instead of converting the excess
fuel usage to increased greenhouse gas emissions, they
converted the excess fuel usage to PVI roughness and PVI
deflection user's costs (no surface texture effects) so that
they could be included within a LCCA, along with the work
zone user's costs (Akbarian, Swej Kirchain, & Gregory, 2017)
It is important to note that although these PVI impacts are
small for a single vehicle, their aggregated impact for a high-
volume roadway have been shown to surpass other factors
contributing to the pavement life cycle.

Deflection Induced PVI User’s costs. The impact of
Deflection Induced PVI User's costs is calculated based on
recent research from MIT that now enables the quantitative
assessment of the impacts that pavement structure, vehicle
weight, and climatic characteristics have on a vehicle's fuel
consumption through mechanistic models (Louhghalam,
Akbarian, & Ulm, 2074), (Akbarian M., 2015) The excess
fuel consumption caused by deflection-induced PVI is
evaluated for asphalt and concrete pavements as a function
of subgrade stiffness, pavement stiffness, thickness,
temperature, vehicle axle load, speed, and relaxation time.
Relaxation time represents the pavement’s viscoelasticity
and its relationship with temperature and load time is
captured for both asphalt and concrete materials.

Roughness Induced PVI User's costs. Roughness-induced
PVIvehicle fuel consumption is evaluated using the Highway
Development Management 4 (HDM-4) model, originally
developed by the World Bank in 2007 and later calibrated
to U.S. vehicle conditions in 2012 (Chatti & Zaabar, 2012;
Bennett & Greenwood, 2007). The road roughness metric in
HDM-4 is the international roughness index (IRl), evaluated
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boyunca biriken dikey hareket olarak yol kaplamasi profil
dlcumlerinden degerlendirilen uluslararasi puruzIuluk endeksidir
(IRN). IRI'ya ek olarak, HDM-4 modeli, HDM-4'0n kalibrasyon
referansi ile uyumlu olmast igin burada 1 m / km (63 in./mi)
olarak secilen ingaat veya bakim (IRIO) sonrasi bir referans
pUrdzIulugu gerektirir. Ayrica, purdzIluluk modeli, purdzIologun
neden oldugu yakit tUketimindeki ani artis tahmininde arag tipi
ve arac hizini hesaplar [HDM-4 modelinin basitlestirimis sekli
ve Kalibrasyon faktorleri, (Akbarian M., 2015)'de verilmistir].
Yatay deformasyon ve purdzloligun neden oldugu PVIicin
fazladan benzin ve dizel tuketiminin varsayilan maliyeti,
HDM-4 model varsayimlari ile tutarlidir ve galon basina
sirasiyla 363 $ ve 397 $ '3 esittir.

Calisma Sebebiyle Kapatilan Alanlarin Neden Oldugu
Trafik Gecikmeleri. Calisma Alaninin kullaniciya maliyeti,
FHWA'nin trafik gecikmesi ve arag igletme maligetlerini
hesaplayan calisma alani yol kullanici maliyeti ekanomik
analiz kanseptine gore hesaplanir Mallela & Sadasivam,
2011). Analiz, calisma alanina girig sirasindaki yavaglama ve
¢ikis sirasindaki hizlandirma igin gereken sureden, ¢alisma
bolgesinde yavas hiz nedeniyle eklenen streden, duraklama
suresinden ve kuyrukta harcanan sureden kaynaklanan trafik
gecikme Kkatkilarini icerir. Bakim ve rehabilitasyon faaliyetleri
sirasindaki her gecikme tipinden etkilenen binek atomabil
ve kamyon sayisi, tum araclarin toplam gecikme suresini
belirlemek icin saatlik talep, serbest akis kapasitesi, galisma
bolgesi kapasitesi ve kuyruk oranina gore hesaplanmaktadir.
ligili ek maliyet, seyahat suresinin saatlik degerine gare
hesaplanir ve binek araba ve kamyonigin adam saati basina
sirasiyla 17 $ ve 27 $ 'a esittir (MnDQOT).

Kullanici maliyetlerinin farkl kaynaklarinin buyukluklerini
karsilagtirmak igin MIT, buyuk bir rehabilitasyon gerektiren
ve 156 km ve 101 km'lik (0.97 ve 6.28 mi) iki uzunluk
olarak planlanan 11.7 km'lik (725-mi) bir yol kaplamasinin
degerlendirilmesiicin MnDOT ile birlikte ¢calismistir. Her proje
uzunlugu igin Ug olasi rehabilitasyon senaryosu incelenmistir:
Asfalt banketleriile birlikte 1 millik ve 100 mmlik (4.0-in) asfalt
kaplama, asfalt banketleriile birlikte 150 mm'lik (6 ing) beton
kaplama ve beton banketleriyle birlikte 150 mm'lik (6 ing) beton
kaplama. Bakim ve rehabilitasyon faaliyetleriMnDOT standart
LCCA politikalarina dayaniyordu ve kalin asfalt ve beton
kaplamalar icin tarihi yol kaplama performanslarina dayanarak
yol kaplama IRl tahminleri, Minnesota DOT tarafindan sagland..

Trafik gecikmesi ve pUruzIuluk ve yatay deformasyon kaynakil
PV iliskili kullanici maliyetlerinin, binek araba ve kamyon
yakit tuketimi Uzerindeki etkileri Sekil 8'de gosteriimektedir.
Hakim PVI etkileri, yol banket tipinden bagimsiz oldugu
icin; ve yol yuzeyi kosullarinin ve yapisal ozelliklerin bir
fonksiyonu oldugundan, beton kaplama alternatiflerinin
ayni kullanici maliyetlerine sahip oldugu varsaylimaktadir.
Bu senaryolarin sonuglarindaki herhangi bir kugUk fark,
asfalt betan banketlerinin bakiminin neden oldugu trafik
gecikmesinden kaynaklaniyor olabilir. PVI kaynakl maliyetlerin
yUkselme egilimi, artan yol IRI seviyeleri ve binek otomobil ve
kamyon trafigi artislart ile iligkilidir. Sekil 8'de goruldugu gibi
pUrdzIluligun neden oldugu PVI ilgili kullanicr maliyetlerine
yon vermektedir. Onu, yatay deformasyondan kaynakli
PVIve son olarak, rehabilitasyon sirasinda trafik gecikmesi
kullanict maliyetleri takip etmektedir.
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from pavement profile measurements as the accumulated
vertical motion along the road length, with units of slope.
In addition to IRI, the HDM-4 model requires a reference
roughness after construction or maintenance (IRI0) here
selected as 1 m/km (63 in./mi) to remain consistent with
HDM-4's calibration baseline. Moreover, the roughness model
accounts for vehicle type and vehicle speed in estimating
the instantaneous increase in fuel consumption caused by
roughness [o simplified form of the HDM-4 model and the
calibration factors are provided in (Akbarian M., 2015)] The
assumed cost of excess gasoline and diesel consumption
for deflection- and roughness-induced PVI are consistent
with HDM-4 model assumptions and are respectively equal
to $3.63 and $3.97 per gallon.

Traffic Delays Caused by Work Zone Closures. Work Zone
user's costs are calculated based on the FHWA's work zone
road user cost economic analysis concepts that calculate
traffic delay and the vehicle operating costs (Mallela &
Sadasivam, 2071). The analysis contains traffic delay
contributions from the time required to decelerate into and
accelerate out of the work zone, the time added because of
lower speeds in the work zone, the time spent stopping, and
the time spent in queue. The number of passenger cars and
trucks affected by each delay type during the maintenance
and rehabilitation activities is calculated based on the hourly
demand, free-flow capacity, work zone capacity, and queue
rate to determine the total delay time for all vehicles. The
associated added cost is calculated based on the hourly
value of travel time, equal to $17 and S27 per person-hour
for a passenger car and truck, respectively (MnDOT).

To compare the magnitude of the different sources of user's
costs, MIT worked with MnDOT to evaluate a 11.7 km (7.25-
mi] pavement that needs major rehabilitation and is planned
in two lengths of 156 km and 10.1 km (0.97 and 6.28 mi)
Three possible rehabilitation scenarios are studied for each
project length: a mill and 100 mm (4.0-in) asphalt overlay
with asphalt shoulders, a 150 mm (6-in) concrete overlay
with asphalt shoulders, and a 150 mm (6-in) concrete overlay
with concrete shoulders. The maintenance and rehabilitation
activities were based on MnDOT standard LCCA policies
and the predictions of pavement IRl were provided by the
Minnesota DOT based on historical pavement performances
for thick asphalt and concrete pavements.

Figure 8 presents the user costs associated with traffic delay,
roughness-induced, and deflectioninduced PVI impacts
on passenger car and truck fuel consumptions. Since the
dominating PVI impacts are independent of road shoulder
type and are a function of road surface conditions and
structural properties, the concrete overlay alternatives are
assumed to have the same user costs. Any small difference
in the results of these scenarios would be due to the traffic
delay caused by maintenance of the asphalt concrete
shoulders. The upward trend of the PVI-induced costs is
associated with increasing road IRI levels and passenger
car and truck traffic growths. It is observed from Figure 8
that roughness-induced PVI dominates the associated user
costs, followed by deflection induced PV, and finally traffic
delay users costs during rehabilitation.
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Sekil 8. Senaryalarigin trafik gecikmesi, puruzIUluk kaynakl PVIve yatay deformasyon kaynakli PVIiligkili kullanici maliyetleri

Figure 8. User cost associated with traffic delay, roughness-induced, and deflection-induced PVI for scenarios.

4. Endistri ici Rekabetin Yol Kaplamasi Birim
Fiyatlari Uzerine Etkileri

Ekonomi teorisine gore, bir piyasada surekli rekabetin var almasi
durumundsa, benzer mallarin fiyatlarinin dosmesi beklenmektedir.
Bununla birlikte, ABD yol kaplamas pazarindaki (ve muhtemelen
cogu Ulkedeki) meveut rekabet durumu, sektorler arasi rekabetin
az oldugu yonundedir. 2009-2014 yillari arasinda yapilan teklif
verilerinin analizinde, tim yol kaplamasi prajelerinin %90'Indan
fazlasinda sadece bir malzeme ile teklif yapildigi bulunmustur
(Oman). Ayrica, beton ve asfalt kaplama malzemelerine harcanan
miktarin eyaletten eyalete buyuk dlgude dedistigi gozlenmistir.
Bes yilik bir ddnemdeki harcama analizi gostermektedir ki
eyaletlerin hepsinde DOT projeleriicin yol kaplama butgelerinin
%70'den fazlasi asfalt kaplama icin harcanmaktadir ve bu
iki yol kaplama endUstrisi arasinda neredeyse hig rekabetin
olmadigi birgok eyalet meveuttur (Sekil 9).

Rekabetin, yol kaplamasi malzemelerinin maliyetini etkileyip
etkilemedigini gormek icin MIT, ABD'deki tarihi yol insaat
verilerini istatistiksel olarak analiz ederek yol kaplamasi
fiyatlarinda en fazla etkiye sahip olan faktorleri bulmak igin
bir arastirma praojesi baslatti. Tek yol kaplama tipiinga eden
yuUkleniciler arasindaki rekabetin bazi rekabet avantajlar
sadlarken; yol kaplamasi endustrileri arasindaki rekabetin
de ek yukleniciler ve tedarik zincirine bir bagka rekabet
seviyesi getirdigine; bunun da yenilige tesvik ettigine ve
hem asfalt hem de beton kaplamalar icin ortalama birim
fiyatlar dustrdugune dair bir teori ortaya gikardi. EGer bu
teori dogruysa, 0 zaman gjanslar bilerek, DOT'lar ve vergi

4. How Inter Industry Competition Impacts
on Pavement Unit Prices

A basic tenant of economic theory is that when sustained
competition exists in a market, the price for similar goods
is expected to go down. However, the current state of
competition in the US pavement market (ond probably most
countries] is that there (s little inter-industry competition. In
an analysis of Bid Data from 2009-2074, it was found that
well over 80% of all paving projects are bid with only one
material (Oman). It was also found that amount spent on
concrete and asphalt paving materials varies greatly from
state-to-state. An analysis of spending over a five-year
period showed that no state has spent less than 70% of their
paving budget on asphalt pavements for DOT projects and
that there are several states where virtually no competition
exists between these two paving industries (Figure 9)

To see if competition does impact the costs of paving
materials, MIT initiated a research project to find out which
factors have the most influence on pavement prices by
statistically analyzing historical pavement construction
data in the U.S. It was theorized that while competition
among contractors that construct a single pavement
type does provide some competitive benefits; competition
between pavement industries brings additional contractors
and another level of competition to the supply chain, which
fosters innovation and lowers the average unit prices for
both asphalt and concrete pavements. If true, then agencies
could purposely use / bid both concrete and asphalt on
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Sekil 9. Her bir eyaletteki DOT projeleriigin asfalt Gzerinde kaldinm harcamalarinin pay (S yillik ortalama). Alaska, Hawaii ve

New Jersey, 6deme kalemi ayrintilarini bildirmez.

Figure 9: Share of pavement spending on asphalt for DOT projects in each state (5 year average) Alaska, Hawaii, and New

Jersey do not report pay itern details.

mukelleflerine dnemli tasarruflar saglamak ve fiyatlari
dustrmek amaciyla yol kaplamasi endustrileri ve yukleniciler
arasinda rekabet yaratmak igin yol kaplama projelerinde hem
betonu hem de asfalti kullanabilirler / ikisinin kullanildigiihale
teklifleri verebilirler.

Yol kaplamasi fiyatlarinda en fazla etkiye sahip olan faktorleri
belirlemek i¢in, MIT, ABD'de Oman BidTabs veritabanini
kullanarak tarihi yol ingaati verilerini istatistiksel olarak
analiz etmistir. 47 eyalet DOT'undan, toplamda 164.000
isten, yaklasik 298.000 odeme kalemini temsil eden 10
yilk yol insaati teklifi ve malzeme fiyatlandirma verilerini
topladilar. Bu 6geler daha sonra, yol kaplamasiyla dogrudan lgili
olmayan aktiviteleri (Grnedin, kaldinmlar, drenaj, vb) ayirmak
icin filtrelenmistir. Daha sonra, bir iste kullanilan kaplama
malzemesinin miktari, bir ige teklif verenlerin sayisi (endUstri
ici rekabetin olgUtu) ve bir eyaletteki beton harcamalarinin
ortalama payi (sektorler arasi rekabet 6lgUtd) gibi unsurlar dahil
olmak Uzere, kaplama malzemesi maliyetleri Uzerinde hangi
faktorlerinistatistiksel olarak tnemlibir etkiye sahip oldugunu
belirlemek igin istatistiksel modeller gelistirilmistir. Son olarak,
teklif fiyatlar her yil degisen fiyatlara gore ayarlanmistir.

Sekil 10, MIT'in belirledigi kaplama malzemesi teklif fiyatlari
Uzerinde en fazla etkiye sahip olan faktorleri gostermektedir.
Asfalt kaplama malzemeleriigin, teklif fiyatlarini etkileyen en
etkili faktor, pazar buyUklugudur. Bunu, sektorler arasi rekabet,
proje boyutu, endUstriici rekabet ve asfalt kaplama fiyatlar
icin kullanilan fiyat ayarlama hukumlerinin varligi izlemektedir.
Beton kaplama malzemeleriicin teklif fiyatlarini yonlendiren
en etkili faktor, proje buyuklugudur. Ardindan sektorler arasi
rekabet, pazar buyuklugu ve endustri igi rekabet gelmektedir.
Dikkat ediimesi gereken en dnemli nokta, sektorler arasi
rekabetin hem beton hem de asfalt kaplama teklif fiyatlarini
dusurmek icin Kilit bir faktor oldugudur.
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their pavement projects to create competition across
paving industries and as well as among contractors to
lower costs and bring significant savings to the DOTs and
taxpayers.

To determine which factors had the most influence on
pavement prices, MIT statistically onalyzed historical
pavement construction data in the US using the Oman
BidTabs database. They collected 10 years of pavement
construction bid and materials pricing data from 47 state
DOTs, which represented approximately 298,000 pay items
from 164,000 jobs. These items were then filtered to exclude
activities that were not directly relevant to paving le.g, curbs,
drainage, etc) Next, statistical models were developed to
determine what factors have a statistically significant
influence on paving material costs, including items like the
amount of paving material used in a job, the number of
bidders on a job (@ metric of intra-industry competition),
ond the average share of spending in a state on concrete (0
metric of inter-industry competition). Finally, bid prices were
adjusted to account for year-to-year price change.

Figure 10 shows the factors that MIT determined had the
most influence on paving material bid prices. For asphalt
paving materials, the most influential factors impacting bid
prices are market size, followed by inter-industry competition,
project size, intra-industry competition, and the presence
of priceadjustment clauses, which are used primarily for
asphalt paving prices. For concrete paving materials, the
most influential factors driving bid prices are project size,
followed by inter-industry competition, market size, and
intraindustry competition. The key thing to note is that
inter-industry competition is a key driver for lowering both
concrete and asphalt pavement bid prices.
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Sekil 10. Asfalt ve beton ilk teklif fiyatlarini etkileyen faktorleri gosteren istatiksel analiz sonuclar

Figure 10. Statistical analysis results showing factors impacting asphalt and concrete initial bid prices

MIT, kilit faktorleri belirledikten sonra, sektarler arasi rekabeti
artirmanin kaplama fiyatlari Uzerindeki etkilerini tahmin
edebilmek icin kendi istatistiksel madellemelerini kullandi
(Sekil 11). Tahminler, sektorler arasi rekabetin artmasinin,
kaplama malzemesi fiyatlarindaki dusUse karsilik geldigini ve
uzun bir sure boyunca daha rekabetgi kaplama harcamalarina
proaktif bir sekilde yatinm yapan eyaletlerin, her iki kaplama
malzemesi icin dnemli dlgUde daha az 6deyecedini ortaya
koymaktadir.

Once MIT determined the key factors, they used their
statistical modelling to estimate the impact that increasing
inter-industry competition would have on paving prices
(Figure 11). The estimates demonstrate that increasing
inter-industry competition corresponds to a decrease in
paving material prices and states that proactively invest
in more competitive pavement spending over an extended
time period will likely pay significantly less for both paving
materials.

Eyalette beton yol yapimina %5 olarak ayrilan biitce bu oranda artirilirsa...
For an average state spending 5% on concrete, increasing to this level of concrete spending...
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Sekil 11. Artan sektorler arasi rekabetin asfalt ve beton kaplama fiyatlari Uzerindeki ongarulen etkileri

Figure 11. Estimated impact of increased inter-industry competition on asphalt and concrete paving prices

5. Paylasim Seceneklerinin ve Yol Kaplama
Tipi Cesitliliginin Yol Ag1 Performansinin
Gelistirilmesine Etkisi

Federal ve eyalet ulastirma ajanslari, yal aglarinin
performansini degerlendirmek ve yol prajelerinin planlanmasi
ve onceliklendirimesi amaciyla ag boyunca kaynak tahsis
edilmesine yardimci olmak i¢in yol yonetim sistemlerini
(PMS) kullanir. Bu sistemler tipik olarak, mevcut ve tarihi
yol kaplamasi kosullarinin, yol yuzey yapisinin ve agdaki

5. How Allocation Choices and Pavement Type
Diversification Leads to Improved Pavement
Network Performance

Federal and state transportation agencies use pavermnent
management systems (PMS) to evaluate the performance
of their pavement networks, and to assist in allocating
resources for across the network for the planning and
prioritization of pavement projects. These systems typically
include a database of current and historical pavement
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bolumlerin trafiginin veritabaniniigerir. Gelecekteki ekonomik
gereksinimleritahmin etmek ve yol yUzeyini iyilestirme projeleri
icin kaynak tahsis etmek igin kullanilabilecek gelecekteki
kaplama performansini tahmin eden algoritmalari da igerebilir.

Bu sistemlere yapilan son gelismelere ragmen, mevcut
sistemlerde gesitl bogluklar var. Ornegin, ag seviyesi modelleri
tipik alarak, yolun bozulmasina 6nem vermelerine ragmen yol
yUzeyinin yapisal ve malzeme bilgilerini dikkate almamaktadir.
Benzer sekilde, bu ag seviyesindeki mevcut araglar, Bolum
2'de agiklanan proje duzeyindekikararlar icin mevcut olan ve
gelecekteki maliyet belirsizliklerini goz ardi etmektedir. Son
olarak, birgok kurum, yol aglarinin devamliigi igin kaplama disi
6zel bakim, rehabilitasyon ve yeniden yapilandirma (MRR)
tekniklerini sinirl sayida kullanmaktadir. Gercek su ki, asfalt
ve beton kaplama tekniklerine karsi gok sayida alternatif
mevcuttur ve gjanslarin kullandigi tekniklerin genisletilmesi,
ag performansininiyilestirimesi, maliyetlerin dusurilmesi ve
malzeme fiyatlarinda gelecekte olusacak dalgalanmalarla iligkil
riskin azaltimasi gibi gesitli patansiyel avantajlara sahiptir.

Bu bosluklari ele almak igin, MIT, ulastirma ajanslarinin
yol performanslarini ve tahsis sureclerinin etkisini daha
iyi modellemelerine yardimci olacak araglar ve suregler
gelistirmektedir. Bunu yapmak icin, MIT bir agdaki yol iyilestirme
faaliyetlerine kaynaklarin optimal tahsisini hesaplamak icin
olasilikli bir ag analizi modeli olusturmustur (Sekil 12). Bu
model, hem yol bozulmasini hem de bakim faaliyetlerinin
gelecek maliyetindeki belirsizligini hesaba katmasi bakimindan
benzersizdir; bu, kurumlarin, kaplama performans tahminleri
ve MRR faaliyetlerinin maliyetleri ile iligkili riskleri anlamalarini
saglar. Diger bir gelisme ise, MIT'nin, diger yaklasimlarin
hesaplama zamaninin bir kismindaki optimal kararlara yol
gosteren basit bir sezgisel yaklasim gelistirmesidir. Hesaplama
suresindeki bu 6nemli azalma, ajanslarin tasarima 6zgu bilgileri
barindirmasini ve daha gesitliMRR teknikleri setiile esnekligin
etkilerini kesfetmesini saglar; bu da ajanslarin belirsiz bir
gelecek ve diger varyasyonlarin kaynaklari ile proaktif bir
sekilde ilgilenebilmesine olanak saglar. Bu cesitlilik, karar
vericilerin, finansal portfoylerinde kullanilan gesitli stratejilere
benzer sekilde, yatinm kararlarini zaman iginde kullanilabilir
hale gelen kendi sistem durumlari bilgilerine gare daha kalay
sekilde adapte etmelerine izin verir.

Altem p._-.!mm.um
(P11
| pimi, yadot eiendiml, )

conditions, pavement structure, and traffic for segments
in the network. They may also include algorithms that
predict future pavement performance, which can be used
to estimate future economic requirements, and allocate
resources for pavement improvement projects.

Despite recent enhancements to these systems, several
gaps exist in the current frameworks. For example, network
level models typically do not consider pavemnent structural
and material information despite their importance to roadway
deterioration. Similarly, these existing network level tools
ignore the present and future cost uncertainty for project-
level decisions that was described in Section 2. Finally,
many agencies use a limited set of non-pavement specific
maintenance, rehabilitation, and reconstruction (MRR)
techniques to maintain their pavement networks. The fact
is that there are numerous alternative asphalt and concrete
techniques available and expanding the set of techniques
used by agencies has numerous potential advantages
including improving the performance of the network, lowering
costs, and reducing risk associated with future fluctuations
in material prices.

To address these gaps, MIT is developing tools and processes
to help transportation agencies better model their roadway
performance and impact of allocation processes. To do
this, MIT created a probabilistic network analysis model to
calculate the optimal allocation of resources for pavement
improvement activities in a network (Figure 12). This model is
unique in that it accounts for uncertainty in both pavement
deterioration and the future cost of maintenance actions,
which enables agencies to understand the risk associated
with predictions of paverment performance and the costs of
MRR activities. Another advancement is that MIT developed
a simple heuristic approach that has been shown to lead to
near optimal decisions in a fraction of the computational
time of other approaches. This significant reduction in
computational time allows agencies to accommodate
design-specific information and explore the impacts of
flexibility with a more diverse set of MRR techniques, which
will enable agencies to proactively deal with an uncertain
future and other sources of variation. Such diversification
should allow decision-makers to more easily adapt their
investment choices as information about the state of
their system becomes available over time, similar to a
diversification strategy used in financial portfolios.
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Sekil 12. Yol yonetim sistemleri igin MIT'nin gelistiridigi karar destek araci
Figure 12. MIT Decision-support tool for pavement management systems
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Modelin dogrulugunu kontrol etmekigin, MIT, Virginia DOT'un
eyaletler arasi yol agina dair bir vaka galismasi uyguladi.
Bu ag, 8000 serit-km'den (5000 serit-mil) daha uzun olan
yaKlasik 3,000 yol segmentinden olusmaktadir. VDOT, digerleri
gibi, karayolu sistemlerini halen asfalt temelli teknolojilerle
muhafaza etmektedir ve malzeme fiyatlarina ve kaplama
bozulmalarina iligkin belirsizlikleri goz ardi etmektedir. MIT
tarafindan yapilan analizde, agagidaki 3 maddeyi ve beklenen
perfarmansi arttiracak / maliyetleri dusurecek bir tahsis
politikasi kullanmayr hesaba katmak icin mevcut surecin
motife edilmesine dayanarak yol agi perfarmansinin nasil
farkli olabilecegini incelenmistir:

1. Agagidakibeton ve asfalt alternatifleriniiceren meveut
rehabilitasyon faaliyetlerinin ¢esitliliginin artirlimasi:
Elmas Taslama, Mil ve Dolgulu ince asfalt kaplama; kalin
asfalt kaplama, beton kaplama; yeni beton kaplama
ve yeni asfalt kaplama.

2. IRltarafindanifade edilen gelecekteki kosullara gore
projelendirmek icin malzemeye 6zel kaplama bozulma
modelleri kullanmak.

3. Bolum 2'de belirtilen strece dayanan cesitli faaliyetlerin
baslangi¢ ve gelecekteki maliyetlerini yansitmak icin
malzemeye 6zel kaplama maliyet modelleri kullanmak.

Analizden elde edilen sonuclar, Sekil 13'te yer almaktadir. Bu
sonuclar iki onemli noktayl gostermektedir. Birincisi, sadece
asfalt, performanstaki yuksek degdiskenlikten etkilenmektedir.
Bu durum, oncelikli olarak, yagsam dongusundeki fiyat
degiskenliginden kaynaklanmaktadir; bu da yuksek fiyatl
yillarda sistemin ne kadarinin etkilenecedine belirlemektedir.
Ikinci ve daha tnemli bulgu ise, hem asfalt hem de beton
kullanan bir sistemin, sadece beton ¢ozumler veya sadece
asfalt cozumlerikullanan senaryolardan daha iyi perfarmans
gostermesidir. Bu kismen, farkli maliyet ve performans
seviyeleriyle daha genis kapsamli bir tasarim ve rehabilitasyon
yelpazesinin dikkate alnmasindan kaynaklanmaktadir. Bununla
birlikte, daha 6nemlibir neden ise sudur; bazi simulasyonlardsa,
beton ve asfalt maliyetinin oldukea farkli bir sekilde buyudugu
gorulmektedir ve bu gergeklestiginde, malzemeler arasinda
dedisim segenedi ya da yetenegi belirsizlik seklinde ortaya
¢ikmasl uzun donem performansinin iyilesmesinin oldukca
onemli aldugunu kanitlar.

Sonuclara bagka bir gekilde bakildidinda su yargiya varilabilir:
Bir gjans, goklu yol kaplamasi MRR teknikleri kullanarak
ortalama %10'luk bir maliyet azaltimi ile belirli bir tasarim
seviyesine (Grnegin IRI=140 m/km (S0 inch/mi)) ulagabilir.
Yine, bu degerin cogu, bazi MRR eylemleri ve bagkalariigin
bastirimis fiyat seviyeleriicgin spiral maliyet anlarinda yatirnm
stratejilerini degistirme yeteneginden kaynaklanmaktadir. Tum
bu bulgular, daha genis kapsamli MRR stratejileri kullanan
ulastirma ajanslarin, belirsizlikten etkilenmeyen mevcut
yol yonetim sistemlerinin geleneksel yaklasimini kullanan
ajanslardan daha avantajli olabileceklerini gostermektedir.

To check the fidelity of the model, MIT implemented it on a
case study of Virginio DOT's interstate pavermnent network.
This network is composed of approximately 3 000 pavernent
segments that traverse more than 8000 lane-km (5,000
lane-miles) VDOT, like many others, currently maintains its
roadway system primarily with asphalt-based technologies
and ignores uncertainty related to material prices and
pavement deterioration. The analysis performed by MIT
looked at how the pavement network performance would be
different based on modifying the current process to account
for the following 3 items and using an allocation policy that
maximizes expected performance / minimizes cost

1 Increasing the types of available rehabilitation actions
to include the following concrete and asphalt
alternatives: Diamond Grinding, Mill and Fill with thin
asphalt overloy; thick asphalt overlays, concrete
overlays; new concrete pavement, and new asphalt
pavement.

2. Using material specific pavement deterioration models
to project for the future conditions, expressed by IR.

3. Using material specific pavement cost models to
projectinitiol and future costs of the various activities
based on the process outlined in Section 2 above.

Figure 13 shows the results from the analysis and one can
see two important conclusions. First is that the asphalt
only option is affected by high variability in performance.
This is primarily due to the variability in price throughout
the lifecycle, which impacts how much of the system can
be touched in years of high prices. The second and more
important finding is that a systern that utilizes both asphalt
and concrete tends to outperform scenarios that use only
concrete solutions or only asphalt solutions. This is partly
due to the consideration of a larger range of designs and
rehabilitations with different costs and performance levels.
However, a more important reason is that in some of the
simulations, the cost of concrete and asphalt grow quite
differently and when that happens, the ability, or option, to
change between materials as uncertainty arises proves to
be quite significant in improving long-term performance.

Another way to look at the results is that if an agency wants
to achieve a given designed performance level eg IRl = 140
m/km (90 inch/mi)). the agency can achieve this desired
performance goals, on average, at a cost reduction of 10%
by incorporating multiple pavement MRR techniques. Again,
much of this value stems from the ability to alter investment
strategies at moments of spiraling costs for some MRR
actions and suppressed price levels for others. Together,
these findings suggest that the benefit from utilizing a
larger range of paving MRR strategies by a transportation
agency could be much higher than agencies realize using the
conventional approach of current pavement management
systems that does not account for uncertainty.
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Sekil 13. MRR alternatiflerindeki cesitliligin gelismis ag performansini etkiledigini gosteren Ag Analiz sonuglari
Figure 13. Network Analysis results showing that a diversity of MRR alternatives leads to enhanced network performance:

6. Ozet

2009 yilinda, ABD cimento ve beton endustrileri, daha
surdurulebilir ve dayanikliyol altyapisi ve binalara yol agacak
atilimlar gelistirmek ve bulmak icin Massachusetts Teknaloji
Enstitustndeki Beton Strdurulebilirlik Merkezini kurdu. MIT,
yol kaplamasi ekonomisile ilgili olarak hem proje seviyesinde
hem de ag duzeyinde kaplama tipi secim uygulamalarini
iyilestirmek igin, potansiyel olarak daha dusuk harcamalar
ve yalagi performansininiyilestiriimesiigin cesitli firsatlarin
bulundugunu tespit etmistir.

Proje duzeyinde, MIT'in buldugu temel sonuglar:

- Tum malzemelerin genel enflasyon oraniyla buyudiugune
ligkin mevcut varsaym (‘dedisikliik yok” model ciddi sekilde
hatalidir ve enflasyondaki farkliliklari agiklamamasi, LCCA
sonuglarini etkileyebilir.

- Uzun vadeli beton ve asfalt fiyat tahmin modellerini
kullanarak, LCCAde daha iyi performans gdsteren geleneksel
varsaymiarda ve mevcut metotlar daha iyi maliyet tahminleri
elde etmekicin. Colorado'ya uygulandiginda, MIT'nin tahmin
madeli, mevcutuygulamaile karsilastirldiginda dnumuzdeki
20 yillik fiyat projeksiyonu icin ortalama hatayi asfalticin
%46 ve beton icin %32 azalttl.

- Yol Yuzeyi Arac Etkilesimi kullanici maliyetleri, trafik
gecikmesi kaynakli kullanici maliyetlerinden ¢ok daha
yuksektir. Minnesota tarafindan yapilan tipik kaplama
tasarimlari ve performans verileri kullanilarak yapilan iki vaka
¢alismasina dayanarak, puruzIlulugun neden oldugu PVInin
iligkili kullanicr maliyetlerine yon verdigi gozlemlenmistir.
Kullanicr maliyetlerine, puruzlUlok kaynakl PVInin ardindan
yatay deformasyon kaynakli PVI'nin ve son olarak da bakim
ve rehabilitasyon kaynakli trafik gecikmelerinin etki ettigi
gorulmustar.
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6. Summary

In 2008, the US cement and concrete industries established
the Concrete Sustainability Hub at the Massachusetts
Institute of Technology to develop and find breakthroughs
that will lead to more sustainable and durable pavement
infrastructure and buildings. With regards to the economics
of pavemnents, MIT found that there are several opportunities
to improve both the project-level and network-level
pavement type selection practices, which will potenticlly
lower expenditures and improve the pavement network
performance.

On the project level, the key results MIT found were:

- The current assumption of that all materials grow with
the general rate of inflation (oka the ‘no change” model)
is seriously flowed and not accounting for differences in
inflation can bias the LCCA results.

- Using long term concrete and asphalt price forecasting
models to estimate future costs in a LCCA outperformed
conventional assumptions and existing methods. When
applied to Colorado, MIT's forecasting model decreased the
average error for price projection 20 years into the future
by 46% aond 32% for asphalt and concrete respectively
when compared to the current practice.

- Pavement Vehicle Interaction user's costs are much
greater than troffic delay user costs. Based on two case
studies using typical pavement designs and performance
data from Minnesota, it was observed that roughness-
induced PVI dominates the associated user costs, followed
by deflection induced PVI, and finally troffic deloy user's
costs during maintenance and rehabilitation.



Ag seviyesinde, MIT belirledigi unsurlar su sekildedir:

- Sektorler arasirekabeti arttirmak, yol kaplama malzemesi

fiyatlarindaki dususe karsilik gelmektedir ve uzun bir sure
boyunca daha rekabetci yol kaplamasi harcamalarina
proaktif olarak yatinm yapan ajanslar, her iki kaplama
malzemesi igin 6nemli dlgude daha az 6deme yapacaklardir.

- 184.000 isten yaklasik 298.000 tdeme kaleminin analizine

dayanarak; MIT, betona %5 oraninda harcama yapan bir
gjansin beton harcamalarini %30'a cikarmasi halinde, beton
ve asfalt birim fiyatlarinda sirasiyla yaklasik %10°luk ve
%171lik bir dusUse neden olabileceklerini belirledi.

- Farklilastinlmis bir yol agi (hem beton hem de asfalt

¢ozumlerini kullanan), ayni malzemeden yapilan yol agina
kiyasla, ayni toplam kaplama harcamalari igin daha iyi
performans gosterir. Bunun baslica nedeni, bazi MRR
eylemleri ve bagkalar icin bastinimis fiyat seviyeleri igin
spiral fiyat anlarinda yatinm stratejilerini degistirebilme
yeteneginden kaynaklanmaktadir.

At the network level MIT determined:

- Increasing inter-industry competition corresponds to a

decrease in paving material prices and agencies that
proactively invest in more competitive pavement spending
over an extended period of time will likely pay significantly
less for both paving materials.

- Based on an analysis of approximately 298,000 pay items

from 164,000 jobs; MIT determined that if an agency were
spending 5% on concrete and they increased their level
of concrete spending to 30%, they would see a decrease
in concrete and asphalt unit prices by about 10% and 11%
respectively.

- A diversified pavement network (one that uses both

concrete and asphalt solutions) performs better for the
same total pavement expenditures when compared to
a pavement network made up of only one material. The
primary reason for this stems from the ability to alter
investment strategies at moments of spiraling costs for

some MRR actions and suppressed price levels for others.
DQOT'lar, sinirl kaynaklar ve oldukca belirsiz bir gelecek

karsisinda yol kaplamasi bolumlerinin performansini en
Ust duzeye cikarmak igin etkili yontemler aramaya devam
ederken, MIT'de gelistirilen ve bu makalede ozetlenen bilgi,
arag ve yontemlerin bu ihtiyaclarin karsilanmasina yardimci
olacagr umulmaktadir.

As DOTs continue to search for effective methods to
maximize performance of pavement segments in the face
of limited resources and a highly uncertain future, itis hoped
that the information, tools and methods developed at MIT and
outlined in this paper can help meet those needs.
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Cimento ve Beton DUnyasi Dergisinin bu sayisinda taranarak, 6zetleri cevrilen dergiler asagida veriimistir.

e Cement and Concrete Research

¢ Housing and Building National Research Center Journal
e Materials and Structures

e Materials and Design

e Construction and Building Materials

1. CIMENTO
1.1. Cimento Kimyasi

1.1.1. Zirkonyum Dioksit Sol-jel Uygulamasinin Keten Liflerle Giglendirilen Baglayici
Malzemeler Uzerindeki Etkisi

Lina Boulos, Reza Foruzanmehr, Arezki Tagnit-Homou, Mathieu Robert, Cement and
Concrete Research, Ekim 2078.

Baglayict matrisler igindeki dogal liflerin, alkali hidrolizi ve mineralizasyona bagl clarak
bozunmasi, baglayict kompozitlerin gelistiriimesinin énundeki temel sorundur. Bu
¢alismada SO gun kurlenen cimento pastalarindaki keten liflerin bozunmasi fenomenini
ve zirkonyum dioksit kaplamasinin cimento pastasinda bulunan keten liflerinin saglamigi
Uzerindeki etkisi arastirilmistir. Keten liflerinin bozunmasi, mekanik ozelliklerindeki
farkliliklarin dlcuUimesiyle degerlendirilmistir. Her Uc kosuldaki (kaplanmarmig, 6n kaplamall
ve Zr0, kaplamal) bozunma derecelerinin belirlenmesi igin termogravimetrik ve XRD
analizleri gergeklestirildi. SO gun kurlenen ¢imento pastalari Uzerinde taramali elektron s
mikroskopu ve EDS analizleri gergeklestirildi. Sonuglar, ZrO, kaplamali keten liflerin diger

iki kosula gore daha az bozunmaya neden oldugunu gostermektedir.

Anahtar Sozcikler: Saglamlik, bozunma, lifle guglendirme, kampozit, zirkonyum dioksit

1.1.2. Kiregtasi Kalsine Kil Cimentosundaki C-A-S-H Kompozisyonunun, Morfolojisinin
ve Yogunlugunun incelenmesi

Frangois Avet, Emmanuell Boehm-Courjault Karen Scrivener, Cement and Concrete
Research, Ekim 20718.

Bu galismada, kil ve gesitli kaolinit iceriklerine sahip olan Kirectasl Kalsine
Kil Cimentasu karisimlar igin C-A-S-H kompozisyonu, morfoloji ve yogunluk
karakterizasyonu yapllmistir. Referans portland cimentosuna kiyasla karisim
cimentasunda onemli dlgude aluminyum birlestigi gozlenmistir. Bu birlesme
kalsine Kilin kaolinit igerigini arttirmaktadir. Gegirimli elektron mikroskobu
(TEM) ile C-A-S-H morfolojisinde referans gimentoya kiyasla herhangi bir
degisim gdzlenmemis, tum numunelerde elyafsi morfoloji gozlenmistir. C-A-S-H
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yogunlugu HNMR metoduyla belirlenmis olup referans
cimentoyla benzer sonuclar (igin yoguniugu 2.0 g/cm?®
ve yogunlugu 2.8 g/cm?®) elde edilmistir.

Anahtar Sézcukler: Kirectasi kalsine kil cimentosu, C-A-
S-H, kaolinit

1.2. Katkilar

1.2.1. Portland Cimentosu - Elektrik Ark Ocagi Cirufu
Karigimlarinin Hidratasyon Karakteristikleri

EE Hekal S.A. Abo-El-Enein, S.A. El-Korashy, G.M. Megahed,
TM. El-Sayed, Housing and Building National Research
Center Journal, Aralik 2072,

Bu calismada elektrik ark curufunun portland
cimentosuna katki olarak kullanilmasi arastirimistr.
EAC - PC karnisimlarinin hidratasyon karakteristikleri
incelenmistir. Agirlikga %5, 10 ve 20 oranlarinda EAF, PC
ile kanistirlarak kuru karsimlar elde ediimistir. Bu karisimlar
Uzerinde hidratasyon fonksiyanlari olarak degerlendirilen
basing dayanimi, kimyasal olarak birlestirilen su miktart
ve serbest kirec miktarlari incelenmistir. Hidratasyon
kosullandirma sureleri 1, 3,7 ve 28 gun olarak secilmistir.
Hidratlar XRD ve bazi numunelerde DTA (Diferansiyel
termal analiz) teknikleri ile incelenmistir. Sonuglar EAF
oraniarttikga tim kurleme yaslarinda basing dayaniminin
dustugunu gostermektedir. Serbest kireg ve kimyasal
olarak birlestirilen su miktari farkliliklari incelenmis ve
hidratasyonun dart farkliagamada gelistigi gozlenmistir. EAF
katkil gimento kansimlarinin kimyasal olarak birlestirilen
su degerleri, PC'nin degerlerinden dusuk gelmektedir.
Serbestkireg icerigi de bununla paralel sonuclar ortaya
koymaktadir. Kimyasal olarak birlestirilen su igerigdi,
serbest kirec icerigi, XRD, DTA sonuclariyla basing
dayanimi sonuglar iligkilendirilmistir. Butun bu sonuclar
neticesinde EAFnin mineral Katki alarak kullaniminin
puzolanik reaktiviteye dnemli bir katki saglamadigi
dederlendirilmistir.

Anahtar Sdézcikler: Baryum Hidrosilikat, Portland
Cimentosunun Erken Hidratasyonu, izotermal Kalorimetri,
Faz Kompozisyonu

1.3. Proses

1.3.1. Japonya'da Cimento Uretiminde Atik Kullanimiyla
Dogal Kaynak Kullaniminin Azaltiimasi

Kouske Kawai, Masahiro Osako, Materials and Structures,
Subat 2012

Japonya hukumetinin politikalart dogrultusunda Japon gimento
endustrisi atik kullaniminin en Ust seviyeye ¢ikartimasi
konusunda yogun bir sekilde galismaktadir. Bu ¢calismada
Japonya'daki 32 fabrikada, klinker Uretiminde gerekli
olan elementlerin toplam miktarlari baz alinarak, gimento
uretiminde hangi atiklarin kullaniimasinin dogrudan veya
dolayli olarak dogal kaynaklarin tUketimini ve karbondioksit
saliniminiazalttigi arastinimistir. Atk kullaniimadiginda kalker
tUketimi %18 daha fazla, kil tuketimi %2.9 daha fazla ve enerji
tUketimi %22 daha fazla olmaktadir. Cimento Uretiminde
pisme ve karisim safhalarinda atik kullanilmasiyla sera gaz
emisyonlarini %12 (katki olarak kullanildiginda dolayl olarak
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%10) azaltmaktadir. Japonya'da gimento Uretiminde atik
kullanimi, kaynak verimliligi konusunda ton basina 8000
Japon Yeni tasarruf saglamaktadir.

Anahtar Sézcikler: Cimento Uretim prosesi, dogal kaynaklar,
atik, ikame, sera gaz.

2. BETON
21. Mekanik Ozellikler

211. Poroz Beton Ozelliklerinin Temel Yol Malzemesi Olarak
Arastirilmasi

Gelon Xu, Xiaoli Ji, Construction and Building Materials, Ocak
2018.

Yol tabani malzemelerinin bir ¢esidi olarak poroz betonun
yeterli dayanim, gecirgenlik, dinamik stabilite gibi fiziksel
gereksinimleri karsilamasi gerekmektedir. Bu galismada ince
agrega ve ucucu kil ile yeniden duzenlenen poroz beton,
siradan yol malzemeleriyle karsilastinlmistir. Sonuglar ince
agrega ilavesinin basing dayanimi ve dayanikliigrarturdigini
gostermektedir. ince agrega ve ugucu kil katkil poroz betonlar,
siradan betonlar ile karsilastirildiginda ozellikle erozyon ve
buzulme dayanimi konularinda daha avantajlidir. Gorsel isleme
analizi,ince agreganin, poroz betondaki agregalarin birlesme
noktasl sayisiniarttirdigini gostermektedir. Ugucu kulun ise
basing dayaniminive buzdlme dayaniminiarttirmaktadir. Ayrica,
poroz betonun toplam porozite oraninin efektif poroziteyle
dogdrusal bir iliskiye sahip oldugu belirtiimektedir. Bu yeniden
duzenlenen paroz beton, yol temellerinde ve otoyollarda
kullanilabilir

Anahtar S6zcikler: Yol temel malzemesi, poroz beton, ince
agregs, gegirgenlik, Ustyapr performansi.

2.2. Katkilar

2.21. Celikhane Curufu Katkili Betonlarda Dayaniklilik
Caligmalar

I. Arribas, I. Vegas, J.T. San-José, Juan M. Manso, Materials
and Design, Ocak 2074.

Elektrik ark cUrufunun klasik yapi betonlarinda geleneksel
agrega ile ikame ediimesi konusu arastirimistir. Calisma
kapsaminda bu curuf agregal betonlarin hem fiziksel [donma-
cozulme, yuksek sicaklik, bagil nem) hem de kimyasal
bozulmalari (sulfat atag), alkali-agrega reaksiyonu ve denizel
ortamlar) arastinlmistir. Aurica beton icerisinde yer alan
celik donatilarin korozyona karsi direnci degerlendirilmistir.
Bu yaklasim laboratuvar calismalari gerektirmektedir. Bu
¢alismanin temel amaci curuflu betonun dayanikliiginin
Ispanya yapisal beton yonetmeliklerinde belirtilen kosullara
uygunlugunun arastirimasidir. Genel olarak curuflu betonun
ozelliklerinin, daha hizl klor penetrasyonuna neden olan denizel
ortamlara maruz kalinmasi haricinde referans betonla benzer
veya referans betondan daha iyi oldugu ortaya konulmustur.

Anahtar Sézcikler: Agrega-alkali korozyon, donma/gozilme,
denizel ortam, gelik cUrufuy, sulfat direnci.
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