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applied technologies

Cimentoyu

Avantaja Cevirin

OPTEVA™HE

Yuksek erken dayanim igin kalite gelistiricileri.

OPTEVA™ HE

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

* Betonda sari renk degisikligi egilimi

* Klorar limiti

* Yuksek klinker SCM yer degisimleri

« Alternatif yakitlarin yaygin kullanimi

* Hizli betonlama (precast ve dusuk sicakliklar)

gcpat.com




Stabilite Ekleyin,

Su Degl

TAVERO™ VM

Dik degirmenler (VRM) igin ogutme yardimcilari.

TAVERO™ VM

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

» Daha yuksek dayanimlar
» Daha kisa priz sureleri

* Gelistiriimis akiskanlik
» Gucld VRM aretimi

GCP Applied Technologies Hakkinda.

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

Tesislerimiz Imzamiz, Adimiz Sigortaniz!

- Danismanlik Hizmetleri

« Cimento Endiistrisi

« WHR Atik Isi Donlistim Sistemleri
« FGT-FGD Hizmetleri

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

www.sintek.com.tr
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LAYHER ALLROUND® ISKELE

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

Daha Kolay

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

Daha Giivenli

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

Daha Hizh

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

Daha Ekonomik

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

www.layher.com.tr

Sosyal medyada bizi takip edin!

@ @ @ . @@LayherTurkey

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

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

Dilovas! - Kocaeli Gigli - lzmir Cankaya - Ankara i ; ;
Tel: 90 (262) 655 06 06 Tel: 90 (2323250066 (pbx) ~ Tel: -+90 (312) 985 07 60 Daha Fazla Olanak. Iskele Sistemi.
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Aditya, Hindistan ¢ Alathiyur, Hindistan ¢ Amilia, Hindistan * Antea, Arnavutluk ¢ Arcos, Brezilya ¢ Ariyalur,
Hindistan ¢ Batalurpadu, Hindistan * Baturaja, Endonezya ¢ Citeureup, Endonezya * Dalmiapuram, Hindistan
* Dingui, Kongo * Giimiishane, Tiirkiye * Hon Chong, Vietnam ¢ Ibese, Nijerya ¢ Itsoseng, Giiney 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, Tiirkiye « Soke, Turkiye * Song Thao, Vietham
* Sul, Brezilya ¢ Tadipatri, Hindistan * Tan Truong, Vietham ¢ Thung Song, Tayland * Thumdi, Hindistan
* Tonasa, Endonezya ¢ Vassiliko, Kibris ¢ Xin Zhou, Cin
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INNOVATIVE ENGINEERING www.loesche.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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BEY.CIMENTO BANDIRMA CURUF OGUTME TESIS| KASIM 2018' DE DEVREYE ALINMISTIR.

+CEVHER ZENGINLESTIRME TESISLERI  +KOMUR OGUTME TESISLERI *KOMPLE OGUTME TESISLERI

+DIK VALSLI DEGIRMENLER -BILYALI DEGIRMENLER *DIK VALSLI DEGIRMEN REDUKTORLERI
+REDUKTORLER +CEVRE DISLI VE PINYON DISLILER

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




RENK Transmisyon Sanayi A.S. TRmESN!sg.

Gic aktariminda yenilik¢i ¢c6ztumler...
Renk Urtnleri isletmenize sireklilik, verimlilik ve mikemmellik katar.

KPBV 190 serisi 3 kademeli planet
digli dik degirmen rediktoru
Glg: 7100 kW

Cimento ve madencilik sektorlerine yonelik trinlerimiz
* Dik degirmen reduktorleri
* Yatay degirmen rediktérleri

Yatay ¢imento degirmeniicin PBLZ 225 tipi redtiktor
* Roller press rediuktdrleri Giig: 6300 kW

» Kaymali yatak
» Kaplin

I

o

ELCO serisi kaplin | tipi Kaymal Yatak Disli Kaplin

RENK Transmisyon Sanayi A.S. .
Yesilkdy 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
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C_JsSanayi ve Ticaret Anonim Sirketi
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er Rediiktoril
Sinter Gearbox
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Hadde Reduktoru -, o 1

Rolling Mill Gearbox

Roller Pres Rediiktorii . ' imento Degirmeni Rediiktorii
Roller Pres Gearbox ; Cementmill Gearbox

Omerli Mah. Misir Sok. KOS-KOOP San. Sit. No:1 34555 Hadimkady / Arnavutkdy / iISTANBUL / TURKIYE
T: 490 212 798 27 20 (Pbx) * F: +90 212 798 27 23 » www.0zgunmakina.com.tr ® 0zgun@ozgunmakina.com.tr
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» BEYAZ GIMENTO FABRIKALARI
* KALSIYUM ALUMINATLI CIMENTO FABRIKALARI
= GRI CIMENTO FABRIKALARI

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

» HAZIR BETON TESISLERI

» CIMENTO OGUTME & PAKETLEME TESISLERI

» ATIKGAZDAN ENERJI URETIM TESISLERI

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

ASKALE CIMENTO VAN | EDREMIT

Konveysr Gesitler| 3.500 T/G KLINKER URETIM HATTI

Elevatar Qeg.i-ll;rl

www.aybarsmakina.com info@aybarsmakina.com
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Prof. Dr. Ismail Ozgiir YAMAN

e-mail: ioyaman@gmail.com

Degerli okurlar,

20718 yil beton yollarin Ulkemizde uygulanmaya baslanmasi
bakimindan 6nemli bir yil oldu. Bunda 6zellikle Birligimiz tarafindan
igisleri Bakanligi Mulga Mahalli idareler Genel MUdUrliga Yetkilileri
ile yapilan gérigmeler sonucunda 2018 Vil KOYDES ve KIRDES
projeleri genelgelerinde Beton Yollar lehine yapilan gnemli
degisiklikler rol oynadi. Bagbakan ve cesitli Bakanliklar onayi ile
yayimlanan Yuksek Planlama Kurulu kararinda; ) Sathi kaplama
uygulamasiyapimamas, i Temel hedef olarak BSK ve/veya Beton
Yol (Klasik veya SSB) yapiimas, ve i) Beton yol kalinginin en az
15 cm yapiimasi seklinde degisiklikler ile beton yol tanimlarinin
yer almasi saglanmistir. Boylece kamu nezdinde rijit kaplamalarin
esnek kaplamalara alternatif olarak tercih edimesinin Snunde higbir
resmi engel kalmamistir Ornegjin, bu sayede bir onceki yll sadece
8 sehirde yapilan SSB yol uygulamasi, 20718 yilinda 25'e gikmistir.
Uygulama sayisinin 2019 yilinda da artarak devam edecegini
umuyor ve bunun sektdrimuze olumlu geriddnusler getirmesini
temenni ediyorum. Bu sayimizda da beton yollara iligkin TCMB
tarafindan yapilan cesitli ¢alismalardan bahsediyoruz. Bunlar
arasinda 6nemli olanlardan birini kapagimiza da tagidik. Ulkemizin
STfarkliilinden 100'U askin katilimciya beton yol ve uygulamalar
seminerini gectigimiz ay duzenledik. Bunun yanisira Karayolu 4.
Ulusal Kongresi ve Sergisinde de yer aldigimizi ve gegtigimiz ay
Eskisehir ve Ankara'da yapilan SSB uygulamalarina da verdigimiz
destege burada yer veriyoruz.

Bu sayimizda yine, TCMB birimlerinin etkinliklerine iliskin haberleri
ilettigimiz bolumlerimize de yer verigyoruz. Bunlardan, cevreden
haberler bolumunde TCMB olarak katilim sagdladigimiz COP24 Iklim
Degisikligi Konferansina iligkin bir degerlendirmeyi bulacaksiniz.
Sektdrun ekonomik degerlendirmesini yaptigimiz bolumde ise
uzmanlarimizin 8zetledigi sektore lliskin olarak AB'de tartismalarin
yeraldigi bir yaziyr ve Turkiye'nin Dunya'daki diger gimento sektory
Ureticilerine kiyasla yerini gosteren galismalari bulacaksiniz. Ote
yandan, gegtigimiz ikiayda TCMBnin editim mudurligu tarafindan
organize edilen egitim programlari da bUtun hiziyla devam etti. Bu
sayimizda yer verdigimiz ISO S001:2015 Kalite Yonetim Standard
ve IS0 1400712015 Cevre Yonetim Standard Temel ve I¢ Tetkikgi
Egitimleri bunlardan sadece birkag!.

Ar-Ge'den haberler bolumumuzde ise Ensitumuz bunyesinde
yurdtdlen bir Ufuk2020 projesi olan FISSAC'IN 7. Genel kurulunun
bu kez Istanbul'da yapildigini ve TCMB'nin toplantida 9 farkli
Ulkeden 33 proje ortagini agirladidi haberini paylasiyoruz. Elbette
Uye fabrikalarimizin tanitimina devam ediyoruz ve bu sayida
tanitugimiz fabrikamiz, Cimsa Nigde Fabrikasi.

Son olarak bir 6nceki sayida bahsettigim sekilde bu
sayimizdaki Arastirma-Gelistirme BolUmUmuzde, ABD'deki
MIT Universitesindeki Beton Surdurulebilirik Merkezi tarafindan
yapilan galismalardan biri olan ve 13. Uluslararasi Beton Yollar
Sempozyumunda sunulan “MIT Beton Surdurtlebilirlik Merkezinde
GergeKlestirilen Yol - Arag Etkilesimiile llgili Aragtirmalara Genel
Bir Bakig" baslikli bildiriyi bulacaksiniz. Ayrica, bundan sonraki
sayllarimizda fabrikalarimizdaki farkliiyi uygulamalara yer vermeuyi
planladigimiz "Sektorel Vaka Calismasi” bolumumuzdeki galismay
da dikkate deger buluyorum.

2019 yihinin butdn okuyuculanmiza saglik, basari ve mutluluklar
getirmesini diliyor, bir sonraki sayimizda gorusmek Uzere hosgakalin
diyorum.

Dear readers,

2018 has been a significant year for the implementation of
concrete pavements in our country. As a result of the meetings
held with the General Directorate of Local Authorities of the
Ministry of Interior, important changes were made in favor of
Concrete Roads which played a role in the 2018 KOYDES and
KIRDES project circulars. In the decision of the High Planning
Council published with the approval of the Prime Ministry and
several Ministries the following was noted; i) No chip-seal
surface coating application will be made, i) The construction of
SMA and / or Concrete Road (classic or RCC) as the main target,
and i) The concrete pavement thickness should be at least
15 cm. Thus, there are no official obstacles to the use of rigid
pavements in the public as an alternative to flexible paving. As
a result of all these for example, the SSB road application, which
was made in only 8 cities in the previous year, increased to 25
in 2018. I hope that the number of applications will continue to
increase in 2019, and wish that this will bring positive feedback
to our sector. In this issue, you will find examples of various
studies conducted by TCMA on concrete roads. We carried
one important case to our cover. We organized a seminar on
concrete roads and applications for more than 100 participants
from 571 different provinces of Turkey. We also took part in the
4% National Road Congress and Exhibition. Finally, we are also
addressing the RCC applications in Eskisehir and Ankara.

In this issue, we also include the sections where we provide
news about the activities of TCMA units. Among them, you
will find an assessment of the COP24 Climate Change that we
had participated in the environmental news section. Moreover,
in our economic assessment section, you can find an article
on the economic evaluation of the sector within EU that was
summarized by our experts. Moreover, another article assesses
the Turkish cement sector among the world. On the other hand,
the training progroms organized by the TCMB's education
directorate continued at full speed in the past two months. ISO
90071: 2015 Quality Management Standard and ISO 140071: 2015
Environmental Management Standard Basic and Internal Auditor
Trainings are among those.

In our R&D news section, we share the news that the 7" General
Assembly of FISSAC, which is a Horizon2020 project carried out
within the body of our Institute, was held in Istanbul and that
TCMB hosted 33 project partners from 9 different countries
in the meeting. As usual, we continue to promote our member
plants and in this issue we introduce Cimsa Nigde Cement Plant.

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 is entitled “Overview of
Pavement-Vehicle Interaction Related Research at the MIT
Concrete Sustainability Hub". In addition, | would like to mention
that we will have a new section called “Sectoral Case Studies”
where we will present different good practices in our sector.

I wish, 2019 will bring to all of our readers health, success and
happiness, | say goodbye until we meet in our next issue.
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difference to be charged to the company by a secondary invoice.
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. S6zlesme imzalanmadan goénderilen reklamlar ilgili sayinin programina dahil edilmeyecektir.
The advertisements, which sended without filled up advertisement contract, will not accept to the related issue(s).

Sézlesme imzalanmadan gonderilen reklamlar ilgili sayinin programina dahil edilmeyecektir.

The advertisements, which sended without filled up advertisement contract, will be accepted to the related issue(s).

Tarih/Date

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




Turkiye'nin Dort Bir Yanindan Gelen Ozel Idare
Temsilcileri Ankarada TCMB Tarafindan Duizenlenen

Beton Yol ve Uygulamalari Semineri nde Bulustu
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Tarkiye Cimento Mistahsilleri Birligi nin Beton Yollar konusunda bilgilendirme ve
degerlendirme seminerleri devam ediyor. Son olarak TCMB ve T.C. Vilayetler Birligi

tarafindan Ankara'da “Il Ozel Idareleri Beton Yollar ve KOYDES Egitim Semineri” 51 ilden
1004 askin katihmecryla diizenlendi.

The seminars of Turkish Cement Manufacturers’ Association on providing information and
assessment about Concrete Pavements are ongoing. Lastly, a “Special Provincial Administrations
Concrete Pavements and KOYDES Training Seminar” was organized with over 100 participants
from S1 provinces by TCMB and TR. Union of Provinces in Ankara.

Turkiye Cimento MUstahsilleri Birligi ve T.C. Vilayetler Birligi
tarafindan duzenlenen Il Ozel idareleri Beton Yollar ve KOYDES
Egitim Semineri, Ankara'da gergeklestirildi. TCMB CEO'su
Ismail Bulut'un ve Vilayetler Birligi Genel Sekreteri Sefik
Aygol'un acilis konusmasini yaptigi seminerde Beton Yollar
ve KOYDES projesine iliskin oturumlar dizenlendi. Ayrica
uzmanlar ve akademisyenler tarafindan Turkiye genelinde
yapilan uygulamalarla ilgili bilgilendirme yapildr.
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Organized by Turkish Cement Manufacturers’ Association and
TR. Union of Provinces, Special Provincial Administrations
Concrete Pavements and KOYDES Training Seminar took
place in Ankara. In the seminar in which Ismail Bulut, TCMB
CEQ; and Sefik Aygdl, Secretary General of Union of Provinces,
made the keynote speeches, sessions regarding Concrete
Pavements and the KOYDES project were held. In addition,
information regarding the implementations throughout
Turkey was provided by experts and academicians.
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Seminerde; TED Universitesi insaat Muhendisligi Bolumunden
Dr. Can Baran Aktas, Beton Yol Yasam Dongusu ve Maliyet
Analizi hakkinda sunum yapt. ODTU Ingaat MUhendisligi Bolum
Bagskani Prof. Dr.1. Ozgur Yaman, “Neden Beton Yollar?” bagliki
sunumunu gerceklestirdi. Seminer TCMB Teknik Asistani Barig
Akbelen'in, SSB ve BSK Yollarin Kalinlik Tasarimi, Ekonomik
Analizi ve Teknik Sartnamesi hakkindaki sunumu ile devam
etti. Karadeniz Teknik Universitesinden Prof. Dr. Muhammet
Vefa Akpinar, Dogu Karadeniz Bolgesi Beton Yol Uygulamalart
konusunda bilgilendirmelerde bulundu. Kocaeli Buyuksehir
Belediyesinden katilan Insaat Yuksek Muhendisi Dr. Yavuz
Abut Beton Yol Kalite Kontrol Uygulamalarini anlattl. Son
olarak, Samsun Buyuksehir Belediyesi'nden Eski Genel
Sekreter Yardimcisi Mustafa Yurt ise, Samsun'da Beton
Yol Uygulamalariyla ilgili calismalardan bahsetti. Etkinlidin
ilk gunu Beton Yollar paneliyle sona erdi.

Ikinci ginun kapaniginda sunum yapan TCMB CEQ'su Ismail
Bulut, Beton Yaollarin, Beton Bariyerlerin ve gegirimli betan
uygulamalarinin faydalarina dedindi. Bulut, Beton Yollarin,
saglam, ekonomik ve uzun 6mMUrlu ¢ozUmler sunduguny,
aynizamanda asfalt yollara alternatif olusturarak rekabete
katki sagdladigini ifade etti. Beton Yollarin kullanimiyla artan
rekabet ile birlikte %32 oraninda tasarruf etmenin mumkun
oldugunu, Beton Yolunilk yatinm maliyetinin %80 fazla oimasi
halinde bile yasam dongusu maliyeti dikkate alindiginda en
ekonomik yolun beton yol oldugunu vurguladi. Seminerin
ikinci gunu Kegitren Betoan Yol Uygulama sahasina yapilan
teknik geziyle son buldu.
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In the seminar, Dr. Can Baran Aktas from the Civil Engineering
Department of TED University made a presentation on
Concrete Pavement Life Cycle and Cost Analysis. Prof. Dr. |
Ozgur Yoman, Head of METU Civil Engineering Department,
made a presentation under the title of “Why Concrete
Pavements?” The seminar continued with the presentation
of TCMB Technical Assistant Baris Akbelen on Thickness
Design, Economical Analysis, and Technical Specifications
of the RCC (Roller Compacted Concrete] and BHM (Bitumen
Hot Mixture] Pavements. Prof. Dr. Muhammet Vefa Akpinor
from Black Sea Technical University informed about the
Concrete Pavement Applications of the Eastern Black Sea
Region. Participating from Kocaeli Metropolitan Municipality,
Civil Engineer Msc. Dr. Yavuz Abut explained the Concrete
Pavement Quality Control applications. Finally, Mustafa
Yurt from Samsun Metropolitan Municipality, former Vice
Secretary General, mentioned the works on Concrete
Pavements in Samsun. The first day of the event ended
with the Concrete Pavements panel.

Making o presentation in the closing of the second day,
TCMB CEO Ismail Bulut expressed the benefits of Concrete
Pavements, Concrete Barriers, and permeable concrete
applications. Bulut stated that Concrete Pavements provide
sturdy, economical, and long-standing solutions and at the
same time provide contributions to competition by creating
alternatives to asphalt pavements. He highlighted that fact
that with the increasing competition through the use of
Concrete Pavernents, it is possible to obtain 32% savings
and that the most economical pavements are Concrete
Pavements even if their initial investment cost is 80%
higher, in consideration of the costs of their lifecycle. The
second day of the seminar ended with a technical visit to
the Kecioren Concrete Pavement Application site.




Turkiye Cimento Mistahsilleri Birligi Karayolu
4. Ulusal Kongresi ve Sergisi nde Yer Ald

TC. Ulastirma ve Altyapi Bakanligi, Karayallari Genel Mudurlugu

ve Yollar Turk Milli Komitesi tarafindan dizenlenen Karayolu 4.
Ulusal Kongresive Sergisi, 28-29 Kasim 2018 tarihleri arasinda
KGM Halil Rifat Paga Konferans Salonu'nda gergeklestirildi.
TuUrkiye'nin farkli bolgelerinden 800'den fazla kisinin katildig
kongrede Beton Yol standi alaniile yer alan TCMB, katiimcilara
tamamen yerli tretim olan beton yollarin avantajlarihakkinda
bilgilendirme yaptu.

TCMB, Beton Yol standiile katilimcilarin yogun ilgisini gekerken,
"Karayolu Yagam Dongusu Analizleri” baglikli panelde yer
alan TED Universitesi Doktor Ogretim Uyesi Can Baran
Aktas'in sunumunda yollarin yasam dongusu maliyet analizi
yapimasinin 6nemi yurtdisindan drneklerle vurguland.. ABD'de
bulunan MIT Universitesinde yapilan galigmalarda, yollarin
yapiminda sektorler arasi rekabetin sektor igi rekabetten daha
onemli oldugunun bilgisi verildi. Ayrica, beton yollarin saglam
ve uzun 8murlu olmasi sayesinde alternatiflerine gore 6n
plana giktiklar ve mevcut yollarinilk yapim maliyetinden %80
fazla olmasi halinde bile Beton Yollarin yagam dongusunde
daha dusuk maliyetli oldugunun Uzerinde oldugu belirtildi.

Organized by the Roads Turkish National Committee of the
Highways Directorate General (KGM] of the TR. Ministry of
Transportation and Infrastructure, the 4 Highways National
Congress and Exhibition took place at the KGM Halil Rifat
Pasa Conference Hall on November 28-29. Participating
in the congress attended by more than 800 people from
various parts of Turkey, with its Concrete Pavernent stand,
TCMB informed the attendees about the advantages of the
completely domestically produced Concrete Pavernents.

While TCMB attracted the intense attention of the
participants thanks to its Concrete Pavement stand, the
lifecycle of pavernents and the importance of conducting
cost analysis were underlined through abroad examples
in the presentation of Doctor Lecturer Can Baran Aktas
of TED University, in the panel titled "Highways Lifecycle
Analyses.” Information regarding the fact that the studies
conducted at MIT University in the USA showed that the
competition between sectors is more important than the
competition within sectors themselves was provided. In
addition, it was specified that concrete pavements stand
out of their alternatives as they are sturdy and with long life
and that concrete pavements have lower costs even if their
initial investment cost is 80% higher than the current roads,
in consideration of the costs of their lifecycle.
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TCMB AUCBM 23. Uluslararas: Cimento ve
Konferans Sergisi nde Yer Ald

20-22 Kasim 20718 tarihleri arasinda, Urdin'un baskenti
Amman'da Arap Cimento ve YapiMalzemeleri Birligi tarafindan

23Uluslararasi Cimento ve Konferans Sergisi duzenlendi.
Etkinlige isbirligi anlasmasi kapsaminda stant ve sektor
konusunda bir sunum ile destek verildi. Etkinlide gelen
zigaretcilere, gerek stantta gerekse stantlar birebir gezilerek
20719 ylinda gergeklestirilecek olan Teknik Seminer programi
konusunda bilgi aktarildi, sektore iliskin sorular cevaplandinild..

Amman'da duzenlenen AUCBM 23 .Uluslararasi Cimento ve
Konferans Sergisi 100'den fazla katiimci firmaya ev sahiplidi
yapti. Seminerde gimento sektdrunde kuresel digekte yagsanan
gelismeler katilimailar ile paylasildl. TCMB standini ziyaret eden
katiimcilara 8-11Ekim 2019'da duzenlenecek clan 15. TCMB
Uluslararasi Teknik Seminer ve Sergisi hakkinda bilgi verildi.

Turk cimento sektorunde yaganan son gelismeler ise etkinlikte
TCMB Ekonomik Degerlendirmeler Mudurt Kerem Ergen

tarafindan yapilan sunumla paylasildi.

The 23" International Cement Conference and Exhibition
was organized in Jordan's capital of Amman by Arab Cement
and Construction Materials Association between 20 and 22
November 2018. The event was supported through a stand
and a presentation regarding the sector within the scope
of the colloboration agreement. The visitors of the event
were provided with the information regarding the Technical
Seminar program that will be held in 2019 at the stand and
by visiting the other stands one by one and questions were
answered.

The 23 AUCBM International Cement Conference and
Exhibition organized in Amman hosted over 100 participant
firms. In the seminar, developments experienced in global
scale in the cement sector were shared with the attendees.
The attendees visiting the TCMB booth were informed about
the 15th TCMB International Technical Seminar and Exhibition
that will be held on October 8-11, 2019

The latest developments experienced in the Turkish cement
sector were shared by Kerem Ersen, TCMB Economical
Evaluations Director, with a presentation in the event.
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TCMB'den Silindirle Sikistirilmis Beton (SSB)
Yol Uygulamasina Teknik Gezi

Technical Visit from TCMB to the Roller Compacted Concrete Pavement
(RCC) Application

TCMB'nin teknik destegiyle Cokoren-Babayakup kdy yolu

Silindirle Sikistinlmis Beton Yol olarak uygulandi.

Ankara Buyuksehir Belediyesi yol aginda bulunan Cokoren
- Babayakup Koy Yolu Ustyapisininiyilestirimesiamaciyla
asfalt ve beton yol alternatifleri birlikte degerlendiren
yetkililer, daha ekonomik, uzun 6murll ve dayanikli olmasi
nedeniyle Silindirle Sikistirimis Beton (SSB) yol teknolgjisini
tercih ettiler. 22 Kasim 2018'de yapimina baslanan 8,6 km
uzunlugundaki yol tamamlandi. Ozellikle yakinda bulunan
gimento fabrikasina ulasabilmek igin agir tasitlarin yogun
bir sekilde kullandigi yol icin, daha dayanikli ve daha saglam
bir gozUme ulasilmis oldu.

TCMB, Yapilan SSB Yolun uygulamasini yerinde incelemek
amaciyla Ankara, Hatay ve Eskisehir Buyuksehir Belediyeler,
Altindag Belediyesi, Kegitren Belediyesi, Karayollari Genel
MUdurlugu, cimento ve hazir beton sektoru temsilcilerinin
katildigi heyetle uygulamayr yerinde inceleme firsat
sundu.

Teknik gezi, Limak Ankara Cimento'nun verdigi 6dle yemedinin

ardindan son buldu.

With the technical support of TCMB, Cokoren-Babayakup
village road was made a Roller Compacted Concrete
Pavement.

Authorized representatives who assessed the Cokdren-
Babayakup village road situated within the road network
of Ankara Metropolitan Municipality, along with its asphalt
and concrete alternatives for improving its superstructure,
preferred the Roller Compacted Concrete (RCC) Pavement
technology as it is more economical, long-standing,
and resistant. The road with the length of 8,6 km, whose
construction was started on 22 November 2018, has been
completed. More resistont and sturdy solution has been
found for the road used intensely by heavy vehicles in order
to access the cement plant situated nearby.

TCMB presented the opportunity of scrutinizing the
application onsite, with the group of representatives from
Ankaro, Hatay, and Eskisehir Metropoliton Municipalities,
Altindag Municipality, Kegiéren Municipality, Highways
Directorate General, as well as the cement and ready mixed
concrete sectors, as they participated to see the application
of the RCC Pavement.

The technical visit ended with the lunch provided by Limak
Ankara Cement.
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TCMB Eskisehir'de Beton Yollar1 Anlatts

TCMB ve Eskisehir Buyuksehir Belediyesi tarafindan Eskisehir

Buyuksehir Belediyesi Kirmizi Salonu'nda duzenlenen “Beton
Yol ve Uygulamalari Semineri’nde beton yol yasam dongusu
ve Silindirle Sikistirimis Beton (SSB) yol uygulamalarinin
faydalari gundeme alind.

“Beton Yol ve Uygulamalari Semineri'nde Beton Yol Yagam
Dongusu Maliyet Analizi, SSB Yollarin Kalinlik Tasarimi ve
Teknik Sartnamesi, SSB ve BSK Yollar Teknik ve Ekonomik
Analizi sunumlar yapild.. Ayrica Samsun Buyuksehir Belediyesi
Beton Yol Uygulamalari, Sorunlar ve Cézum Onerileri tartisiid

Beton Yol uygulamalari konusunda uzmanlardan ve
akademisyenlerden olusan TCMB ekibi tarafindan yapilan
sunumlarda, DUnyada en fazla bitum Uretimine sahip olan
ABD'de beton yol kullanim oraninin agir tasitlarin oldugu
otoyollarda yuzde 50, bitum kaynagi sinirli olan Avrupa'da
ise yuzde 40 seviyelerinde oldugu dile getirildi. Sadece
otoyollarda degil Avrupa 6rneginde oldugu gibi koy-kasaba
ve sehir ici yollarda yuzde 60 seviyelerinde Beton Yallarin
yaygin olarak kullanildigini; ancak buna ragmen Ulkemizde
tercih edilmemesinin ana nedenlerinin yeterli bilgi birikiminin
olusmamas|, tecrube eksikligi ve bazi dogru bilinen yanliglar
oldugu belirtildi.

Silindirle Sikistinimig Beton Yol uygulamalarinin avantajlarinin
aktariimasiyla devam eden seminerde Silindirle Sikistirilmig
Beton Yollarin mevcut yollara gore ayni trafik, gevre-iklim
ve zemin kosullarinda ortalama %40 daha ekonomik oldugu;
bunun yani sira hizli servise acilabiimesi, yapim hizinin yuksek
olmasl, bakim-onarnm gerektirmemesi ve uzun 6muUrld olmasi
gibi teknik Ustunlukleriyle de 6n plana ciktgi vurguland.
Seminer, Ulkemizde halen devam etmekte olan Silindirle
Sikistiriimis Beton Yol ve Geleneksel Beton Yol uygulamalari
orneklerinin anlatimiyla devam etti.
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At the “Concrete Pavements and Their Applications Seminar”
organized by TCMB and Eskisehir Metropolitan Municipality
at the Red Hall of Eskisehir Metropolitan Municipality, the
Lifecycle of Concrete Pavements and the benefits of the
Roller Compacted Concrete (RCC) applications were on the
agenda.

Presentations on Lifecycle of Concrete Pavemnents, Cost
Analysis, Thickness Design and Technical Specifications of
RCC Pavements, and Technical and Economical Analysis
of RCC and BHM Pavements were made at the “‘Concrete
Pavements and Their Applications Seminar.” In addition,
Samsun Metropolitan Municipality Concrete Pavement
Applications, Setbacks, and Suggestions for Solutions were
discussed.

In the presentations regarding the Concrete Pavement
applications, made by the TCMB teamn consisting of experts
and academics, the fact that in the USA that has the most
bitumen production in the world, the ratio of utilizing concrete
pavements is 50 percent on the roads where heavy vehicles
are present and it is at about the level of 40 percent in Europe
where the bitumen resources are limited was specified. It
was also stated that despite the widespread use of concrete
pavemnents not only on highways but also on villoges-districts
referred to as rural areas and urban roads up to 60% as it is
in the European example, the main reasons of avoiding the
preference of them in our country are the lack of knowledge
and experience and some wrongs that are known to be rights.

In the seminar that continued with informing about the
advantages of Roller Compacted Concrete Pavement
Applications, the fact that Roller Compacted Concrete
Pavements are averagely 40% more economical than the
current pavements under the same conditions of traffic,
environment-climate, and ground and that they stand out with
their technical superiorities such as rapid putting into service,
high construction speed no requirement of maintenance-
repairs, and long life, was highlighted. The seminar continued
with the explanations about the examples of the applications
of Roller Compacted Concrete Pavements and Traditional
Concrete Pavernents that are still ongoing in our country.



Beton Yol Uygulamasi Inonir'de Baglads

Yerel yonetimler yol aginda uzun 6murld ve saglam olmasi,
ekonomik Ustunlugu ve dustk bakim-onarim gereklilidi ile on
plana cikan Silindirle Sikistirilmis Beton (SSB) yollar ¢ozum
olmaya devam ediyor. Buyuksehir Belediyesi beton yol
uygulamasi ile Eskisehir'de bir ilke daha imza att. Asfalt
kaplamada kullanilan malzemenin yurt disindan dovizle
gelmesi ve pahall olmasi nedeniyle Buyuksehir Belediyesi
tarafindan ‘Beton Yol uygulamasi inéni’'de baslatildi.
Calismalari yerinde inceleyen Bagkan Yiimaz Buyukersen,
kirsal yollar basta almak Uzere kent genelinde bu uygulamay
yayginlagtirarak disa bagimhiligi minimum seviyeye indirmek

istediklerinin altini ¢izdi.

Baskan Buyukersen kendilerine destek olan Organize Sanayi
Bolgesi Yonetim Kurulu Baskani Nadir Kupeli ve Turkiye

Cimento MUstahsilleri Birligi ekibine tesekkurlerini iletti.

Roller Compacted Concrete (RCC) Pavements that stand out
with their long life and strength, economical superiority, and
low requirement of maintenance and repairs continue to be
the solutions in the road networks of local administrations. The
Metropolitan Municipality undersigned another breckthrough
with its concrete pavement application in Eskisehir. The
‘Concrete Pavement’ application was initiated in Inénu by
the Metropolitan Municipality as the material used in asphalt
coating is exported from abroad in exchange of foreign
currency and it is expensive. Inspecting the works onsite,
Mayor Yilmaz BuyUkersen pointed out that they wished to
minimize foreign dependency by promoting the application
throughout the province, primarily on the rural roads.

Mayor Buyukersen extended his thanks to Nadir KUpeli,
Chair of the Board of Directors of the Organized Industrial
Zone, and to the team of Turkish Cement Manufacturers’
Association.
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Cimento Sektoriinde

Cevre Meslektaslart Toplantist

Colloquium on the Environment in the Cement Sector

Birligimiz egitim ve etkinlik programlar kapsaminda fabrikalarin

cevre bolumunde galisan yetkililerini bir araya getirme
amaciyla duzenlenen Cevre Meslektaslar Toplantisi TCMB
Tepe Prime Binasl Konferans Salonu'nda 12 Ekim 2018
tarihinde duzenlendi.

Katilimsi sayisinin 48 kisi oldugu toplantida oncelikle TCMB
tarafindan toplanan gevresel istatistikler ve sonuglar
katilimcilarla paylasildi. Toplantiya katiim saglayan Hulya
Cakir, Cevre ve Sehircilik Bakanligy, Sifir Atk Subesi Mudurd
ise katilimcilara sifir atik uygulamalar ve cimento sektoru
konusunda bilgi verirken Mete Emre Erguglt, BASTAS Cimento,
Cevre ve ISG Muduru, Atiktan Turetilmis Yakit Uretim ve
Besleme Sistemlerinde ISG Uygulamalar konusunda bir
sunum gergeklestirdi. Ogleden sonra oturumunda ise gegirimii
beton uygulamalari Uzerine Ahmet Gungdr, TCMB Danisman,
Cimento Fabrikalarinda Operasyonel Mukemmelligin Emisyon
Salinimina Etkisi konusunda *Taskin Karginer, Cimko Narli
Cimento Fabrika Mudurt ve CEMBUREAU Cevresel Gelismeler
Uzerine ise Canan Derindz Gencel, TCMB Cevre MudurU birer
sunum gerceklestirdiler.

Toplanti serbest oturum bolumunde ise atik kullaniminda
yasanan sorunlar ve maden atiklari yonetmeligi kapsaminda
atik yanetim plani hazirlanan pasalarin yonetimi konulari
tartigildi, kanu Uzerine bilgi paylasimi gergeklestirildi.

* Cimento ve Beton Dunyasi Dergisi, Eylul-Ekim 2018, 135.
sayisinin 28.sayfasinda ¢ikmis olan Cevre Meslektaslar Toplantis
haberinde yer alan "Cimento Fabrikalarinda Operasyonel
Mukemmelligin Emisyon Salinimina Etkisi” sunumunu sehven
yanlislikla Fatih Aktas, Cimko Narli Cimento Teknik Direktard
tarafindan yapildigi yazilmistir, bu hataigin 6zUr diliyor, haberimizi
dogru sekliile yukarida yeniden yayinlyoruz.
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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 progroms of our Association was
held at the Conference Hall of TCMB Tepe Prime Building
on October 12, 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
Manaoger HUlya Cokir provided information regarding the
Zero Waste Practices and Mete Emre Erguclu, 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
Ahmet Gungdr on Permeable Concrete Applications; by
“Taskin Karginer, General Manager of Cimko Narli Cement
Plant, 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.

* Cement and Concrete World Magazine, September-October
2018, issue 135, page 28, in Colloquium on the Environment
in the Cement Sector news, the speaker of the presentation
on ‘Impact of Operational Excellence on Emissions at Cement
Plants" written by mistake as Fatih Aktas, Technical Director of
Cimko Narli Cement Plant. Sorry for inconvenience misnomer we
caused please find below revised news.



ISO 14001:2015 Cevre Yonetim Sistemi
Temel Egitimi

Votorantim Cimento fabrikasindan talep Uzerine Votorantim
Yozgat ve Votaorantim Sivas fabrikasi ¢alisanlarina yonelik
ikiayrigrup olarak, ISO 140071:20715 Cevre Yonetim Sistemi
Temel Egitimi 3-4 Aralik 2018 tarihleri arasinda Yozgat'ts,
5-6 Aralik 2018 tarihleri arasinda ise Sivas'ta gergeklestirildi.

Egitmenligini Edibe Aydogan'n yaptigi egitimlerde Yozgat'ta
gerceklesmis olana 23 kigi, Sivas'ta gergeklesen egitime ise

25 Kigi katilim saglad.

Revize standart Uzerine standard bilen ve bilmeyen calisanlarin
bir arada aldigi egitimlerin basaril sekilde tamamlandigi alinan
geri donusler ve anketler neticesinde belirlendi. Katiimcilara

katim sertifikalari verildi.

Basic Trainings on SO 14001:2015 Environmental
Management System were held in the form of two
separate groups for the employees of Votorontim Yozgot
and Votorantim Sivas plants in Yozgat between 3 and 4
December 2018 and in Sivas between 5 and 6 December
2018, upon the request from Votorantim Cement plant.

23 people from the Yozgat plant and 25 people from the
Sivas plant participated in the trainings lectured by Edibe
Aydogan.

It was determined through the questionnaires and the
feedback received that the trainings on the revised standard,
received together by the employees with/without the
knowledge of the stondard, were completed successfully. The
participants were granted their certificates of attendance.
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ISO 9001:2015 Kalite Yonetim Standardi ve ISO 14001:2015
Cevre Yonetim Standardi Temel ve I¢ Tetkik¢i Egitimi

Basic and Internal Auditor Training on ISO 9001:2015 Quality Management
Standard and ISO 14001:201S Environmental Management Standard

2018 TCMB Egitim ve Etkinlik programlari kapsaminda
fabrika 0zelinde gerceklestirilen yonetim sistemleri
egitimlerinden bir digeri de Askale Erzincan Cimento igin
fabrikasinda duzenlendi.

Askale Erzincan Cimento fabrikasi icin ISO 9001:2015
Kalite Yonetim Standardi ve 1SO 140071:2015 Cevre
Yonetim Standardi Temel ve Ig Tetkikei Egitimi 07-09 Kasim
2078 tarihleri arasinda Bas Denetgi Fatma Ortag Karatas
egitmenliginde 18 kisinin katilimi ile tamamlandi.

Revizyon standartlar Uzerine gerceklestirilen egitimin basarili
sekilde tamamlandigr yapilan dederlendirme sonucunda
belirlendi. Katiimeilara katiim sertifikalari verildi.

Another one of the management systems trainings organized
specifically for plants within the scope of the 2018 TCMB
Trainings and Events programs has been held for Askale
Erzincan Cement at its plant.

Basic and Internal Auditor Training on ISO 90072015 Quality
Management Standard and ISO 14001:2015 Environmental
Management Standard for the Askale Erzincan Cement plant
was held with the participation of 18 persons as lectured by
Head Auditor Fatma Ortag Karatas between the dates of
November 07 and 08, 20718.

It was determined upon the assessment conducted that the
training taken place on the revision standards was completed
successtully. The participants were granted their certificates
of attendance.

Dik Degirmenler (Hidrolik, mekanik, dizayn parametreleri,
arizalary, koruyucu bakim igin gerekler vss.) Egitimi

Vertical Mills (hydraulic, mechanical, and design parameters, their breakdowns,

things required for preventive maintenance etc.) Training

Sektorumuz, yuksek kaliteli ve kalite surekliligi olan gimento
Uretimini saglayabilmek adina ek maliyetleri karsilayabilmek
ve rekabeti guglu pazarlarile mucadele etmek adina Yiksek
Verimli Seperatorler, Dik Dedirmenler, Roller Press, Sogutma
Madifikasyonlari, WHR Projeleri, Alternatif Yakit Hazirlama
ve Yakma Sistemleri, Etkin Proses Kontrol ve Operasyon
Yonetimi igin lletisim Teknolajisinin Kullanimi gibi projelerle
Uretim maliyetlerini ddsurmeye yonelik verimliligi artirici
iyilestirme yatinmlarini strdurmektedir.

TCMB de uyelerinin bu galismalarina destek vermek,
calisanlarin bilgi ve tecrube seviyesini artirmak ve sorunlarin
cozumlerine iliskin yontemleri paylasabilmek adina Dik
Degirmenler Egitimi'ni 8 Kasim 2018 tarihinde Birlik Tepe
Prime Binasi egitim salonunda Arif Cinar, Oyak Denizli Cimento
Genel Muduru egitmenlidinde duzenledi.

Katiimer sayisinin 12 aldugu editimde hidrolik, pnomatik ve
dik degirmenler konulariuygulamali drnekler ile katilimeilara
anlatilirken, editimin basaril sekilde tamamlandigi belirlend,
egitim sonunda katilimcilara katiim sertifikalari verildi.
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Our sector keeps investing in improvements that increase
efficiency for reducing production costs through the
projects like High Efficiency Separators, Vertical Mills, Roller
Press, Cooling Modifications, WHR Projects, Alternative
Fuel Preparation and Combustion Systems, and Use of
Communication Technology for Effective Process Control
and Operation Management, in order to ensure cement
production with high quality and quality continuity, meet
additional costs, and compete on the markets with high
competitive power.

TCMB organized its Vertical Mills Training to provide its
members with supports in such endeavors of them, increase
the knowledge and experience level of their employees, and
share the methods relating to the solutions of problems,
at the Birlik Tepe Prime Building's training hall, as provided
by Arif Cinar, Oyak Denizli Cement General Manager, on
November 8, 2018.

The topics of pneumatic and vertical mills were explained to
the participants with examples in practices in the training
attended by 12 people. The attendees were given their
certificates at the end of the training determined to have
been completed successfully.



Cimento Sektorii

Hazir Beton Meslektaglar1 Toplantisi
Cement Sector Ready Mixed Concrete Colloquium

Fabrikalar ve bagl tesislerinde ¢alisan meslektaslarin bir araya
geldigi toplantilardan bir digeri hazir beton tesislerinde ¢aligan
yetkililer icin "Hazir Beton Meslektaslari Taplantisi” olarak

23 Kasim 2018 tarihinde 27 kiginin katilimi ile duzenlendi.

TCMB tarafindan yapilan beton yol ve beton bariyer galismalar
Baris Akbelen, TCMB Teknik Asistani ve Nilufer Salbag, KCK
Kalite Sistem ve Belgelendirme Bolumu Sorumlusu tarafindan,
Gegirimli Beton Uygulamalari, Anmet Gungar, TCMB Teknik
Danismani anlatimiyla, Yeni Deprem Yonetmeligi konusu ile
PGD Chip Uygulamast ise Prof Dr. I. Ozgur Yaman, TCMB
Teknik Danismani tarafindan bir sunum ile katiimcilara

aktarildi.

Toplanti boyunca yapilan sunumlarda 2018 yil 6ncesinde
beton yollar ve beton bariyerlerin durumu, 2018 yiliigerisinde
yapilan uygulamalar, beton yollar lehine degisen mevzuatlar
hakkinda bilgi verildi. Buna ek olarak, TCMB tarafindan beton
yollar ve beton bariyerler ile ilgili yapilan yayin ¢alismalary,
duzenlenen editimler ve yuruttlen faaliyetler sonucunda yll
icerisinde ilgili konularda yasanan gelisim aktarildi. Ayrics,
hazir beton sektorunu yakindan etkileyecek olan Yeni
Deprem Yonetmeligi ve PGD Chip uygulamasinin avantg;
ve dezavantajlari, dedisiklikler ile ilgili suregler konusunda
bilgilendirme yapildi. Toplanti, sektor paydaslarinin konu ile
ilgili goruslerinin alinmasi ve ilgili konularda kisa donem yol

haritasinin dederlendirilimesiyle sona erdi.

Another one of the meetings where the colleagues working
at plants and their connected facilities came together
was held as a Ready Mixed Concrete Colloquium for the
authorized personnel in charge at ready mixed concrete
facilities through the participation of 27 people on Novernber
23 2018.

The works on concrete pavements and concrete barriers
being conducted by TCMB were lectured by Baris Akbelen,
TCMB Technical Assistant, and Nilufer Salbas, KCK Quality
System and Certification Department Superintendent; the
Permeable Concrete Applications by Ahmet Gungdr, TCMB
Technical Consultant; and New Earthquake Regulations
and PGD Chip Application by Prof. Dr. | Ozgur Yaman, TCMB
Technical Consultant, to the participants with presentations.

In the presentations made during the meeting, information
was provided regarding the state of the concrete pavements
and concrete barriers prior to 2018, the implementations
carried out in 2018, and the legislations cmended in favor
of concrete pavements. In addition, the developments
regarding the respective issues encountered during the
year upon the trainings held, activities performed, and the
publications on concrete pavements and concrete barriers
conducted by TCMB were provided. Information was also
given in terms of the advantages and disadvantages of the
New Earthquake Regulations and PGD Chip Application that
concern the ready mixed concrete sector closely as well
as of the amendments and the respective processes. The
meeting ended upon receiving the views of the stakeholders
of the sector regarding the issue and the assessment of the
short-term roadmap in the respective topic.
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AB'deki Tartismalar
Debates at EU

________________________________________

B Kerem ERSEN, Aysem URAZ
TCMB, Ankara

______________

CEMBUREAU (Avrupa Cimento Birligi) CEQ'su Koen
Coppenhalle, Avrupa cimento endustrisinin 2050'ye kadar
olan gelecegine yonelik mevcut politikalarin detaylar hakkinda
dusuncelerini paylast..

Endistrinin Durumu

Kuresel Uretimin %3,6'sini temsil eden Avrupa Cimento
Endustrisi, 2016 yilinda 170 milyon ton cimento Uretmistir.
Gin su ands, dunyadaki Uretimin %52'sini gergeklestirmekte
ve yuzyilin bagindaki Uretimini, neredeyse dort katina cikarmig
durumdadir. Ekonomik acidan Avrupa cimento endustrisi,
uretiminin %40 azaldi§i 2007 - 2013 yillarindaki ciddi krizin
ardindan halen iyilesme yolunda ilerlemektedir CEMBUREAU
Faaliyet Raporu, ingaat piyasalarinin yukselise gegmesi
sonucunds, gimento Uretiminde temkinli iyilesme isaretleri
oldugunu ortaya koymaktadir.

Deger zincirinin tamamina bakildiginds, ¢imento ve beton
endUstrisinin ekanomiye 20 milyar Euro katki sagladigr ve
384.000 kisiye istihdam sagladidi goruluyor kibu, neredeyse
Italya'daki Floransa'nin nifusuna esittir.

Cimento ve beton endustrisindeki dogrudan ve dolayli
katma degder ve istihdama gelindiginde, bu deder 45 milyar
Euro katma deder ve 848.000 kisi istihdam rakamlarina
ulasiyor kibu da neredeyse, Amsterdam’in nUfusunun tamami
demektir.

Le BIPE tarafindan gergeklestirilen bir arastirmada, gcimento
ve beton sektordnde olusan 1 Euro katma dederin, genel
ekonomide, 2.8 Euro katma deder haline geldigini gostermistir;
ayni denklem, istihdam agisindan da gegerlidir.

Bu 2,8 carpan etkisi, cimento ve beton deger zincirindeki
yUksek duzeydeki orta duzey yurtici tuketime (% 91)
badlidir ve Avrupa'daki tam deder zincirinin korunmasinin
ve rekabet gucunun surekKliliginin saglanmasi gerektigini
isaret etmektedir.

Bu rakamlar cimento ve betonun, insanlarin gunluk
yasamlarinda olusturdugu dederin sadece bir kismidir.

Cimento endUstrisi, dunyamizdaki surdurulebilirlik sinirlar
dahilinde kalkinmayi saglarken, toplumun istedigiilerleme ve
buyumeyi saglamaktadir. Kuresellesen ve insanlarin birbirine
bagh oldugu bir dunyada seyahat etmek isteyen insanlar,
iigiye ve konaklama yerlerine gereksinim duymaktadir. Ancak
topluluklar, giderek bu faaliyetlerin iklim ve cevre bakimindan
olusturacagdi zorluklarin daha fazla farkina varmaktadir.
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Koen Coppenholle, CEMBUREAU, discusses the ongoing
particularities of the debate surrounding future climate
policies in the European cement industry leading up to
2050.

The State of the Industry

In Europe, the cement industry produced almost 170 million t
of cement in 2016, representing 3.6% of global production.
China currently accounts for 52% of global production and
has almost quadrupled its production since the beginning of
the century. From an economic perspective, the European
cement industry is still on a path to recovery, following the
severe downturn in the market during the 2007 - 2013
period, when EU production fell 40%. CEMBUREAU's Activity
Report shows optimistic signs of cautious recovery in
cement production, as a result of construction markets
picking up again.

When one looks at the full value chain, the cement and
concrete industry directly added €20 billion in value
and employs 384.000 people, which almost equals the
population of Florence, Italy.

Direct and indirect added value and employment in the
cement and concrete industry lift these figures to €45 billon
added value and 848 000 employees, who could almost
entirely populate today's Amsterdam.

A study carried out by Le BIPE has shown that ET added
value in the cement and concrete sector turns into E2.8
added value for the overall economy; the same equation
holds true for jobs.

This 28 multiplier effect is due to the high level of
intermediate domestic consumption (91%) in the cement
and concrete value chain and demonstrates the need
to maintain the full value chain in Europe and ensure its
continued competitiveness.

These figures are just a fraction of the value that cementin
concrete creates in people’s everyday lives.

The cement industry can deliver the progress and growth
that society wants, while ensuring development within the
sustainable boundaries of our planet. In the globalised and
interconnected world, people who wish to travel need care
and shelter. But communities are increasingly aware of the
challenges that these activities may pose to the climate
and environment.



iklim Tartigmasinda Yer Almak

Emisyonlarin azaltiimasi ¢cimento endustrisi igin dnemli bir
surdurulebilirlik sorunu olarak ortaya ¢ikarken CEMBUREAL,
gimento sektorunun AB dusuk karbon tartigsmasinda
oynayabilecedi rolun bilincindedir.

Bu nedenle, endustrinin buyuklugu dusuntldugunde, cimento
sektordnun Avrupa karbonsuzlastirma hedefiile ayni gizgide
hareket etmesi, hayati bir onem kazanmaktadir.

Cimento gibi bir endustrinin iklim tartismasinda yer almasini
saglamak, zorlu bir istir. Bu nedenle CEMBUREAU, gesitli
Avrupall paydaslarin dikkatlerini, enddstrinin emisyon
duzeylerini azaltmak ve tashhutlerini, olumlu islere
donusturmek bakimindan gergeklestirdikleri bazi islemlere
dikkat cekmeye yonelik faaliyet gdstermektedir.

Cimento endUstrisinin, son 24 yildaki baslica basarilarindan
olan CO2 emisyonlarinda (bir ton ¢imento basina) %21
azaltm saglamasi ile, daha surdurulebilir bir ekonomiye gegisi
benimsemis durumdadir. Ayrica, endustri konvansiyonel
teknolojilerden faydalanarak, CO2 emisyonlarinin 2050
yiina kadar %32 azaltmasi (karbon yakalama ve depolama/
kullanma (CCS/CCU) basarili bir sekilde uygulanirsa %80)
hedefleyen, iddiall bir DusUk Karbon Yol Haritas! belirlemistir.

Avrupa gimento endustrisinin, alternatif yakitlarin (AY)
kullaniminda dunya lideri oldugu ve dénguUsel ekonominin
merkezini olusturdugunu unutmamak gereklidir. Sektor
zaten cimento firnlarinda %43 AY kullanimi ile 18 milyon
ton CO2 /yil azaltim saglamis durumdadir. Arastirmalar, bu
rakamin, gelecekte sirasi ile 26 milyon ton ve 41 milyon ton
CO2 emisyonu azaltma potansiyeli ile %60 ve hatta %95
oranlarina varabilecedini gdstermektedir. Bunu basarmada
herhangi bir teknik sinir yoktur: engeller hem AB (geri
kazanilabilir ve geri donusturulebilir atiklara arazi depolama
yasaginin olmamasi), hem de ulusal duzeydeki (izinler,
ulusal kabullenme, vergilendirme, vs) dizenlemelerden
kaynaklanmaktadir.

Bu engeller arasinda, ¢imento endustrisinin hedefi, agikga
ortadadir.

Yine de cidir agan teknolojiler, AB'nin dusuk karbaon
ekonomisine gegisinde basrolU oynayacaktr.

Bunun bir ornedi, Avrupa Cimenta Aragtirma Akademisi (ECRA)
tarafindan, Avrupanin iki bolgesinde (italya ve Avusturya) lanse
edilen, oksijen yakitl yakalama teknalojisinden yararlanan
CCS/CCU projesidir. Cimento sirketleri projeye, 25 milyon
Euro yatinm yapma taahhudunde bulunmusglardir.

Bu nedenle, diger Urunlerde de oldugu gibi en fazla fayday!
elde etmek adina ¢imentao, daha surdurulebilir ve iklim
standartlarina daha uygun hale gelmektedir. Gelecegimiz ve
Paris stzlesmesinde belirlenen hedeflere ulasmak bakimindan,
hayati degerde bir malzemedir.

Dusuk Karbon Ekonomisine Gegisi Saglamak

Cimento endustrisinin taahhudu, inovasyon firsatlarinin
benimsenmesi ve san Urdn olan betonun  insanlarin hayatina
yapabilecegi bircok Katki ile gosterilimektedir. Ikincisi, beton
CO2 emisyonlariniemdigi igin (bu strece rekarbonizasyon
denir) ve betondaki termal kutlenin binalarda yenilenebilir

Engaging in the Climate Debate

Reducing emissions is an important sustainability issue for
the cement industry, as CEMBUREAU does acknowledge the
role the cement sector can play in the EU low carbon debate.

That is why ensuring that the cement sector aligns with
the European decarbonisation ambition is crucial, given the
scale of the industry.

It is challenging to position an industry like cement in the
climate debate. Therefore, CEMBUREAU has been active
in bringing the various European stakeholders' attention to
some of the actions the industry has undertaken to mitigate
its level of emissions and tumn its commitments into deeds.

The cement industry has embraced the transition towards
a more sustainable economy, with one of the main
achieverments over the past 24 years being a 21% reduction
in CO2 emissions [per tonne cementitious) Furthermore, it
has set out an ambitious Low Carbon Roadmap aiming at
reducing the industry’s CO2 emissions 32% by 2050, using
conventional technologies and increasing this reduction to
80% by 2050, if carbon capture and storage/use (CCS/CCU)
is successfully implemented.

One needs to remember that the European cement industry
is a world leader in the use of alternative fuels [AFs) and
is at the heart of the circular economy. The industry has
already reduced 18 million t of CO2 /year by using 43% of
AFs in cement kilns. Studies show that this figure could go
up to 60% and even to 95% in the future with the potential
to reduce CO2 emissions by 26 million t and 471 million t
respectively. To achieve this, there is no technical limit the
barriers are regulatory at both EU (lack of landfill ban on
recoverable and recyclable waste) and national (permitting,
national acceptance, taxation, etc) level.

Beyond those hurdles, the ambition of the cement industry
is clear.

Nevertheless, breakthrough technologies will play an
essential role in the EU's transition to a low carbon economy.

One example is the CCS/CCU demonstration project using
oxyfuel capture technology launched by the European
Cement Research Academy (ECRA) in two sites in Europe
(italy and Austria) Cement companies have committed to
invest E25 million in the project.

This is why, as with other products too, cement is becoming
more sustainable and compliant with climate standards in
order to reap most benefits. It is a material crucial to our
future and meeting the goals set under the Paris agreement.

Enabling Transition to a Low Carbon Economy

The commitment of the cement industry is shown by its
embrace of the opportunities of innovation, as well as the
many contributions that the end-product, concrete, can
make to people’s life. The latter is an indispensable enabler
of the low carbon economy, as itis fully recyclable, reabsorbs
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enerji kullanimini artirdigr igin, dusuk karbon ekonomisine
gecisin vazgecilmez bir dgdesidir. Tum bu uygulamalar, yel
degirmenlerive barajlar inga etmeye, konut ve ofisleri ener]i
kullanimlarinda daha verimli hale getirmeye katkida bulunarak
Avrupa'nin daha temiz bir ekonomiye dogru ilerlemesine
yardimci almaktadir. Betonun gogu yonu her zaman palitika
yapicilar veya tuketiciler tarafindan bilinmemektedir. Beton
dusuk karbonlu bir ekonomiye gegis igin 6nemli bir anahtardir
ve birgok farkli sekillerde uygulanabilmektedir.

Beton, karayollarindan demiryollarina gecisi kolaylastirarak,
ulastirma alanindaki emisyonlarin azaltimasina yardimcl
olmaktadir.

Genel olarak, karayolu tagimaciliginin, CO emisyonlarinin
buyuk kismindan sorumlu oldugu bilinmektedir. Bu nedenle,
politika gelistirenler, sektort buyuk olgude, demiryolu gibidaha
cevre dostu tasimacilik turlerine dogru yonlendirmektedir.

Ornegdin, Isvigre'deki Alpine girisimi, Alp daglarindaki araziyi
yogun karayolu trafiginden korumayi amaglamaktadir. 2016
yihinda Gotthard tunelinin inga ediimesi, yuk trenlerine gecisi
kolaylastirmasindan ve Zurih ve Milano arasindaki yolcu
trenlerindeki, yolculuk suresini bir saat azaltmasindan dolay),
bu stratejinin mihenk tasi olmustur. Bu tunelin inga edilmesi,
tUnel ingaatlarindaki yangin yonetmeliklerine de uygunluk
taslyan tek malzeme olan, betonun dayanimi ve gok yonluligu
olmadan mumkun degildi.

Beton sayesinde, daha yuksek yenilenebilir enerji Uretimi
mumkundur. Gelecegin enerji kaynagi olan ruzgar turbinleri,
sadece betonun sadlayabilecedi, guvenilir, uygun maliyetli
ve saglam temellere gereksinim duymaktadir. Gunumuzde
simdiden, ruzgar enerjisi endustrisi yenilenebilir enerji Uretimini
arttirmak igin 80 metrelik yukseklikleri asan, daha guglu
turbinler inga etmeye oldukga angaje durumdadirlar (ne
kadar yuksege ¢ikarsaniz, ruzgar o denli etkili ve istikrarl
olacaktir ve siz de daha fazla elektrik Uretebilirsiniz). Bu
mumkun cunku beton, normal nakliye imkanlari ile kugUk
pargalar halinde taginabilecek ve santiyede, insaaticin guvenle
kullanilabilecek tek malzemedir.

Sonuncu ama bir o kadar da 6nemli bir konu da, betonun,
evleri, sebekelere baglamasidir.

Termal kutle, betonun yapisinda olan ¢zelliklerden birisidir
ve 6mru boyunca %75 daha az enerji kullanan, pik elektrik
tedarik kapasitesini %50'ye kadar azaltan ve hane basina
yllda 300 Euroya kadar tasarruf saglayan, zekice planlanmig,
maodern beton binalarin yapiimasina imkan tanimaktadir.

Emisyon Azaltilminin Otesine Gegmek

Aralik 20718 tarihinde Polonya Katowice'de, iklimle ilgili
yurutulecek gorugsmeler yaklasirken gimento endustrisi,
dogrudan emisyon azaltiminin yaninda, CO2 hapsetme
potansiyelinin faydalarini da arastirmaktadir.

Bir beton yapinin (bina ya da yol) yagam donguisiinde, beton
icerisinde bulunan suiile karistiriimig cimento, havadaki CO2 ile
tepkimeye girmektedir. Bu sekilde, cimento Uretimi sirasinda
¢ikan CO2, karbonasyon ile ¢imento tarafindan yeniden
absorbe edilir. Bu da CO2'yi hapseder ve istikrarli ve uzun
vadelibir depolama ¢ozimu sagdlar. Buislen, gozenek yapisinin
yogunlugunu arttirarak, beton dayanimini dahi destekleyebilir.
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CO2 - in a process called recarbonation - and its thermal
mass can increase the renewable energy use in buildings.
All these applications can help Europe move towards a
cleaner economy by contributing to building windmills and
dams or making dwellings and offices more efficient in their
energy usage. Those many facets are not always known by
policymakers or consumers. Concrete is a key enabler for
the transition to a low carbon economy and this is done in
different ways.

Concrete helps to reduce emissions from transport by
facilitating the shift from road to rail.

Itis commonly known that road transport is responsible for a
large part of CO2 emissions. Therefore, policymakers strongly
focus on pushing the sector to more environmentally-friendly
modes of transport, such as rail.

The Alpine initiative in Switzerland, for instance, aims
at protecting Alpine regions from heavy road traffic.
The construction of the Gotthard tunnel in 2016 is the
cornerstone of that strategy, facilitating a shift to freight
trains and reducing journey times between Zurich and Milan
for passenger trains by one hour. This tunnel could not have
been constructed without the strength and versatility of
concrete, which was also the only material that complied
with the very strict fire regulations for tunnel constructions.

Higher renewable energy generation is possible thanks to
concrete. Wind turbines, the energy source of the future,
need a reliable, cost effective, and solid basis that can only
be offered by concrete gravity foundations. Already today,
the wind energy industry is strongly engaged in building
more powerful turbines that exceed heights of 80 m to
increase the renewable energy generation (the higher you
go, the stronger and steadier the wind and the more power
you produce). This is possible because concrete is the only
material that can be transported in smaller pieces via reqular
transport and safely be assembled on site.

Last, but not least, concrete connects houses to the grid.

Thermal mass is one of the inherent properties of concrete,
allowing intelligently-conceived modern concrete buildings
to use 75% less energy over their whole lifecycle, reduce
the need for peak electricity supply capacity by up to 50%,
and create savings of up to e300 per household per year.

Going Beyond Emission Reduction

In the run up to the climate discussions in Katowice, Poland,
in December 2018, the cement industry is thinking beyond
direct emissions reduction and investigating the benefits of
the CO2 trapping potential

During the lifetime of a concrete structure (be it a building or
road) hydrated cement contained within the concrete reacts
with CO in the air. In this way, part of the CO emitted during
cement production is re-absorbed by the cement through
carbonation. This locks CO2 away, providing a stable long-
term storage solution. The process can even boost concrete
strength by increasing the density of its pore structure.



Mevcut durumda karbonasyon, gimento endustrisinin emisyon
etkilerinin dederlendirimesinde, salinan CO2'nin buyuk bir
kismini dengelemesine ragmen, dikkate alinmamaktadir.
Arastirmacilarin vardigi sonuca gore, gimento Uretiminden ¢ikan
endUstrigel proses emisyonlarinin hesaplanmasina cnemli
olcUde dikkat edilse de, “cimento Urunlerinin karbonasyonu,
su anda emisyon envanterlerinde gdz dnunde tutulmayan,
buyuk c¢apli bir karbon gomualumunu temsil etmektedir”
CEMBUREAU da, karbonasyon potansiyeli Uzerinde ayrica
arastirma yapmaktadir.

Her durumda, emisyonlari azaltma firsati sadece cimento
Uretim prosesiile sinirl degildir; 0zellikle beton olmak Uzere, nihai
UrUnlerin, tim yasam dongusu icin de gegerlidir. Aslinda beton,
AB'nin CO2 emisyonlarinin azaltiimasina yonelik hedeflerine
ulasilmasinda, ¢imento Uretim prosesinden ¢ok daha fazla
katki saglamaktadir.

Binalarin enerji tuketimi, gunUmuzun baslica gevresel kayg
konularindan birisidir cunku binalar, AB'nin toplam sera gazi
emisyonlarinin, (elektrik tretiminden olan dogrudan ve dolayl
emisyonlar da dahil) yaklasik %35'inden sorumludur. Beton,
diger ingaat malzemelerine oranla daha fazla enerji tasarrufu
potansiyeline sahip oldugundan dolayy, oldukga dusuk enerji
tUketen binalar insa etmek yolu ile AB'nin iddiali karbon
azaltma hedeflerine ulasmada baglica rolt oynamaktadir.

Kaynak: World Cement Eylul 2018

Currently, carbonation is not taken into account when
assessing the emissions impact of the cement industry,
despite the fact that it offsets a large proportion of the CO2
emitted. Researchers concluded that, while considerable
attention has been paid to quantifying industrial process
emissions from cement production, ‘carbonation of cement
products represents a substantial carbon sink that is not
currently considered in emissions inventories." CEMBUREAU
is further investigating the carbonation potential.

Allin all the opportunity for reducing emissions is not limited
solely to the cement production process, but is relevant to the
whole lifecycle of downstream products, namely concrete. In
fact, concrete can contribute much more than the cement
production process to achieving the EU's objectives in terms
of reducing CO2 emissions.

Energy consumption of buildings is one of today's
major environmental concerns, as buildings account for
approximately 35% of total EU greenhouse gas emissions
(including direct and indirect emissions from electricity
generation) As concrete construction offers a higher energy-
saving potential than other construction materials, it can
become a key lever in achieving the EU’'s ambitious carbon-
reduction goals, through the construction of very low-energy
buildings.

Source: World Cement September 2018

Tarkiye'nin Dig Gortntimu
Tiirkeys Overseas View

Turk gimento endustrisinde ihracat hacimleri yildan yila
artis gostererek Turkiye'nin, Avrupa'nin en buyuk gimento
ihracatcisi almasini ve kdresel siralamada ise Ugunculuge
yerlesmesini sagladi. Inracatgilar, stratejik lokasyonlardaki
iyi donanimli operasyonlarindan fayda saglamaktadir.

Turkiye Cimento ihracatgilari Birligi

Turkiye'nin toplam ig gimento satig rakamlar 2017'de, gegen
yila oranla yuzde 9.2 artis gostererek, 72.23 Mt rakamina
ulasmistir. Bu rakamin; hukumetin altyapiya yaptigi 15 milyar
dolarlik yatinmia birlikte, 5Snimuzdeki birkag yiligerisinde daha
da artmasli beklenmektedir. Ayrica, her yil 750.000 yeni konut
insa edilmesi gereklidir. 2018 yilinda gergeklestirilen genel
secimler, kamu tUketimini arttird ve insaat enddstrisi igin
temel etken haline gelmistir. Gelecek yilki yerel secimlerde de
ayni etkinin alusmasi bekleniyor. Onumuzdeki Gg il igerisinde,
Ulke igi gcimento talebinin ve Uretiminin, yuzde 4-5 artacad!
tahmin edilmektedir.

Ihracat Potansiyeli

OnumUzdeki birkag yilda Ulke igi talebin tnemli dlgide artacag)
tahmin edilirken, TUrkiye'ninfazla gimento kapasitesinin devam
etmesi ve endUstriye ihracata yonelik onemli bir patansiyel

The Turkish cement industry has seen its export volumes
rise from year on year, making it Europe’s largest cement
exporter and the third-largest in the global rankings. The
exporters benefit from well-equipped export operations in
strategic locations.

Turkish Cement Exporters’ Association

Turkey's total domestic cement sales reached 72.23Mt in
2077 up 9.2 per cent YaY. This is expected to rise in the next
few years on the back of some USS15bn of investments
in infrastructure by the country's government. In addition,
there is a need for 750,000 new houses to be built every
year. General elections held in 2018 increased public
consumption and were a key driver for the construction
industry. Expectations are that local elections next year
will have the same effect. In the next three years, domestic
cement demand and output are forecast to rise 4-5 per cent.

Room for Exports

While domestic demand is forecast to show robust growth
in the next few years, Turkey's surplus cement capacity is
expected to persist, providing the industry with significant
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kazandirmasi beklenmektedir. 2017 yilinda Ulkenin, 133Mton
cimento kapasitesine sahip olan 70 ¢imento tesisi, 8GMton
civarinda gimento Uretimi gergeklestirmistir. Bunun 12Mtonu
ihrag edilirken, gecen yila gore yuzde 12 buyume ile 530M
ABD dolari gelir elde edildi. Baslica sevkiyatlar ABD, Suriye,
Israil, Gana ve Kolombiya'ya yapilmistir.

Turk ¢cimento Ureticilerinin inracat basarisinds, i¢ pazardaki
Uretim fazlasina ek olarak, baska kuresel trendler de etKili
olmustur. Ornegin gegtigimiz ulllarda Cin'deki, artik gegerliligini
yitirmis Uretim kapasitelerinin sona erdirilmesi TUrkiyenin,
ihracatindaki artigin itici gucu oldu gunku Ulkedeki cimento
ureticileri, gerekli klinkeri tedarik etme adina bir adim daha
atmig oldular. Kuresel Klinker talebinin, 2019 yilinda, daha da
artacagdi tahmin edilmektedir.

Ayrica, Suriye'deki gerginligin azalmasi ile Turkiye'nin, bu
Ortadogu Ulkesine olan aylik ihracatinda artis soz konusu
olacaktir.

Umit Vaat Eden Goriinim

Gelecekte Turkiye'nin Klinker ve gimento ihracatinin,
Turkiye'nin baslica ihracatgilarinin bulundugu stratejik
cografi konum ile birlikte, kapasite fazlasi ve 0zel tahsis
edilmis modern liman tesislerinin de destegiyle, canlihigini
surdurmesi beklenmektedir.

Kaynak: International Cement Review — Ekim 2018

scope for exports. In 20177 the country’'s 70 cement plants,
with some 133Mta of cement capacity, produced around
80Mt of cement. Of this, 12Mt was exported. up 12 per cent
YoY to provide revenues of USS530m. Major consignments
were shipped to the USA, Syria, Israel, Ghana and Colombia.

In addition to the surplus output of domestic capacity, other
global trends have also impacted on the export success
of Turkish cement producers. For example, the closure
of outdated production capacity in China in recent years
has been a driving force in the rise of Turkish exports as
the country's cement producers have stepped forward to
supply the required clinker volumes. Global clinker demand
is projected to rise further in 2079.

Moreover, with unrest in Syria abating, Turkey has noted
an increase in monthly export figures to the Middle Eastern
country.

Promising Outlook

Going forward, Turkey's cement and clinker exports are
expected to remain robust, supported by the strategic
location of Turkey's key exporters combined with surplus
capacity and dedicated, modern port facilities.

Source: International Cement Review - October 2018

En Fazla Cimento Ureten Ulkeler ve Ureticiler

ﬂ)p Cement Countries dl/ld P i”OdlxlCCi"S

Global Cement Dergisi, Kuresel Cimento Rehberi 2019'un kagit
baskisi Gncesinde sektorumuzun, yillik analizini sunmaktadir.
En 6nde gelen 10 Ulke ve Ureticiler, ilk kez ¢cimento Uretim
tahminleri ve baslica pazarlarla birlikte, bir kez daha listede
gosterilmektedir.

Global Cement Directory 2019'un beta versiyonuna gore, 2018
yllinda, ya entegre ¢imento tesislerinde ya da Klinker ithalati
yoluyla 6gutme tesislerinde veya her iki yontem kullanilarak
gimento Uretimi yapilan 166 Ulke ve bolge sz konusu olmustur.
145 Ulke entegre kapasiteye sahipken, 6gutme tesisleri olan
Ulke sayisi, 107'dir. 165 Ulke, (Verileri givenli olmayan Cin harig
tutulmustur) toplam 2,84 Milyar-ton/yil entegre cimento
kapasitesine sahiptir. Sadece ithal edilen Klinkerin 6guttlmesi
ile cimento Ureten Ulke ve balgelerin sayisi 20 iken, 58 tanesi
ise, sadece entegre cimento tesisine sahiptir.

Ulkelere Gére Cimento Kapasitesi

En fazla kurulu gimento kapasitesine sahip olan 10 Ulke asagida
gosterilmistir. Toplam degerler, Kasim 2018 sonu itibart ile aktif
olan entegre ve 6gutme gimento Uretim kapasitelerine aittir.
Insa halinde, su anda devreye alinmakta ve planlanmakta olan
tesisler dahil edilmemistir.
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Global Cement presents its annual numerical analysis of
our sector ahead of the print release of the Global Cement
Directory 2019. The top 10 countries and producers are once
again listed along with, for the first time, cement production
forecasts for major markets.

There were 166 countries and territories in which cement
was produced in 2018, either in integrated cement plants,
via grinding imported clinker, or both, according to the Beta
version of the Global Cement Directory 2019. There were
145 countries with integrated capacity and 107 that had
grinding plants. 165 countries (excluding Ching, for which
data is unreliable) share a total integrated cement capacity
of 284Bnt/yr. There were 20 countries and territories that
only produced cement by grinding imported clinker and 58
that only had integrated cement plants.

Cement Capacity by Country

The 10 countries with the most installed cement capacity are
shown below. The totals are of integrated and grinding cement
production capacity active at the end of November 2078.
Plants under construc- tion, currently being commissioned
or planned are not included.



L No | UOke | ___ _ Toplam _ Entegre Toplam 0giitme Toplam

Kapasite (Mt/y) Tesis Sayisi  Kapasite (Mt/y) Tesis Sayisi  Kapasite (Mt/y) Tesis Sayisi

1 cin 1484 832 1455 805 290 57
2 Hindistan 437 261 323 161 M4 100
3  Vietnam 148 74 135 60 125 14
4  ABD 128 107 120 96 62 M
5 Rusya M3 72 10 68 32 4
6 Brezilya 101 91 884 71 123 20
7 Turkiye 989 74 909 54 80 20
8 Endonezya g78 29 S34 21 45 8
9 Iran 878 74 857 70 21 4
10 SuudiArabistan 750 21 750 21 = =

Ulkelere gére cimento Gretimi Cement production by country

2017'de en fazla gimento Uretimi gerceklestiren 10 Ulke,
asaida gosterilmigtir. (Veriler, gesitli kaynaklardan alinmistir
ve 1 0cak- 31 Aralik 2017 (ya da en uygun ve yakin bir gin)
tarihleri arasinda, her bir Ulkenin Urettigi toplam gimentonun
tonajini ortaya koymaktadir).

2017 2018 e 2019 f

The Top 10 cement producing countries in 2017 are shown
below (The data is from a variety of sources, and is the total
tonnage of cement produced in each country between 1

January to 31 December 20177 (or closest equivalent)
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1 Cin 2316 2423 2527
2 Hindistan 280 296 313

3 ABD 859 862 86.5
4 Turkiye 805 807 807
S Vietnam 780 829 881

6 Endonezya 690 702 714

7 Suudi Arabistan 630 631 633
8 GUney Kore 626 615 60.5
€ Rusya 580 588 587
10 Japonya 552 553 554

2013 ve 2017 ylllari arasinda, her yil gergeklestirilen cimento
uretimindeki artig, verilerdeki zaman aralid ile birlikte, o yilki
GSYH buyumesiile karsllastinimistir. Verilerden, bir korelasyon
katsayisi hesaplanmistir. Bu katsayl, 2018 yili tahmini (€] ve
2019 yilrtahmini (f) igin, IMF'nin, Uretim yapilan Ulkeye yonelik
GDP tahminleriile baglantili olarak kullanimistir.

Cimento Uretimi Yapan Tesisler

Global Cement Directory 2019 Beta versiyonunda, Cin'de
bulunan 832 tesis disinds, 2032 aktif cimento tesisi listelendi.
Cin disindaki bu 2032 tesisten, 1526 tanesi entegre tesis,
506 tanesi ise, 0gutme tesisidir.

Cimento Uretimi Yapan Sirketler

Global Cement Directory 2019 Beta versiyonu, 2018 yili itibar
ile, entegre tesislerde ya da 6gutme tesislerinde cimento
Uretimi yapan (Cin disindaki) 631 sirketi listelemistir.

Bu sirketler arasinda, 195'i ayrica 6gutme tesisi isletmekte
olan 607 sirket, klinker Uretimi gerceklestirmistir. Ayrica, 87
sirket daha sadece, baska imalatgilarin Urettigi klinkerin 6§Utme
islemini yerine getirmektedir.

Bu sirketler arasinda, 574 sirket klinker Uretimi yaparken, 97
sirket de, diger cimento Ureticilerinden elde edilen Klinkerden
gimento Uretmigtir.

Kaynak: Peter Edwards, Global Cement Magazine Aralik 2018

Using GDP datag, the increase in cement production in each
year between 2013 and 2077 is compared to the growth
in GDP for that year over the data interval. A correlation
coefficient has been calculated from the data. This has been
used in conjunction with the IMF's GDP forecasts for that
country of production for 2018 (g), and forecasts (f] for 2019,

Cement-Producing Plants

There are 2032 active cement plants listed outside of China
in the Beta version of the Global Cement Directory 2073, with
a further 832 in China. Of those outside of Ching, 1526 were
integrated facilities and 506 were grinding plants.

Cement-Producing Companies

The Beta version of the Global Cement Directory 2019 lists
691 companies that produced cement at the end of 2018
(outside of China), either from integrated plants or grinding
plants.

Of these, 607 produced clinker, of which 195 also operated
grinding plants. There were 87 further companies that only
ground clinker made by other monufacturers.

Of these, 574 produced clinker and 97 pro- duced cement
from clinker obtained from other cement producers.

Source: Peter Edwards - Global Cement Magazine -
December 2018
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COP24 Iklim Degisikligi Konferans ve
TCMB Izlenimleri

COP24 Climate Change Conference and TCMBs Impressions

Y

S

Birlesmis Milletler Iklim Degisikligi Cerceve Stzlegmesi
(UNFCCC) 1994 yilinda yururluge girdiginden bu yana
her yil Taraflar Konferansi (Conference of Parties - COP)
duzenleniyor. 3-14 Aralik 2018 tarihlerinde gergeklesen
COP24 konferansinin ev sahibi Polonyanin Katovice sehri
oldu. Konferansa gesitli Ulkelerden yaklasik 22.000 kisi katild..
Catianlasma olan UNFCCC altinda yer alan Kyoto Protokolu
(2020'de yururlukten kalkacak] ve 2020 sonrasinda hayata
gececek Paris Anlasmasinin da taraflar konferanslari paralel
olarak duzenlendi.

Turkiye heyetinin bas muzakerecisi, Cevre ve Sehircilik Bakan
Yardimeisi Prof. Dr. Mehmet Emin BIRPINAR'dI. Konferansin
Ust Duzey Oturumunda Cevre ve Sehircilik Bakani Murat
KURUM bir konusma yapti. Sayin Bakan; Turkiye'nin iklim
degisikligine bagl ekstrem hava sartlarindan son derece
olumsuz ysnde etkilendigini belirtti, 2017 yilinda Istanbul'da
yasanan ve 225 Milyon USD zarara neden olan asir yagisi
ornek verdi, yenilenebilir enerji yatinmlanmizin devam ettigini
soyleyerek fosil yakitlara en yuksek vergi uygulayan 10
OECD Ulkesi arasinda oldugumuzu bildirdi. 2020 sonrasinda
diger gelismekte olan Ulkeler gibi Yesil Iklim Fonu ve teknoloji
desteklerine erisim konusunda taleplerimizin karsilanmasini
bekledigimizi yineledi.

Turk cimento sektéri konferansta yerini aldi

Konferansta Turkiye Cimento Mustahsilleri Birligi (TCMB)
de yerini aldi. TCMB CEO'su ismail BULUT, TCMB heyetine
baskanlik etti. Konferansta kurulan Turkiye Standinin agilisini
11 Aralik Sali gunu Cevre ve Sehircilik Bakani Sayin Murat
KURUM yapti. Acilisa, TCMB CEO'su ismail Bulut katildr.

TCMB Cevre ve Iklim Degisikligi Mudurs Canan DERINOZ
GENCEL, Turkiye standinda, biyokutle bazl belediye kati
artiklarindan Uretilen alternatif yakitlar ile saglanacak CO2
azaltim potansiyeli konusunda bir sunum yapt..
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Since the time in which the United Nations Framework
Convention on Climate Change (UNFCCC] entered into force
in 1994, o Conference of Parties (COP] has been held every
year. It was Poland's province of Katowice that hosted the
COP24 Conference on Decemnber, 3-14, 2018. Approximately
22,000 persons from various countries participated in the
Conference. The Conference of Parties of the Kyoto Protocol
(which will be abolished in 2020) and the Paris Agreement
that will be put into force following 2020 that operate under
UNFCCC, the umbrella convention, were held concurrently.

The Head Negotiator of the group of representatives of
Turkey was Prof. Dr. Mehmet Emin BIRPINAR, Vice Minister
of Environment and Urbanization. Murat KURUM, Minister
of Environment and Urbanization, gave a speech in the High
Level Session of the Conference. Mr. Minister stated that
Turkey is affected by the climate change weather conditions
extremely negatively and exemplified it with the excessive
rain experienced in Istanbul and caused 225 million-USD
domage in 2077, adding that our investments in renewable
energy are ongoing and that we are one of the 10 OECD
countries that enforce the highest amounts of tax for fossil
fuels. He repeated that we are expecting the fulfilment of
our requests for the issue of access to the Green Climate
Fund and technological supports, like the other developing
countries, following 2020.

Turkish cement sector takes place in the
conference

Turkish Cement Manufacturers’ Association (TCMB)
participated in the conference as well TCMB CEO Ismail
BULUT led the TCMB representatives. The inauguration of
the Turkey Pavillion set up in the conference was conducted
by Murat KURUM, Minister of Environment and Urban
Development, on Tuesday, December 1. TCMB CEO Ismail
BULUT also attended the inauguration.



Uye iilkeler “Katovice iklim Paketi"ni kabul etti

Hatirlanacagi Uzere, Paris Anlagmasi, 4 Kasim 20716 tarihinde
yururluge girdi ve 2020 sonrasinda uygulanma baslayacak.
UNFCCC cerceve sozlesmesine taraf 197 Ulkenin 170'i
sozlesmeyiimzaladi ve onayladi. Turkiye, Paris Anlasmasini
imzaladi ancak TBMM onayindan gecmedi.

2015 yiinda Paris Anlagsmasi kabul edildiginde, anlagsmanin
uygulama esaslarinin 2020'ye kadar netlestirimesi Karari
alinmist..

COP24 biterken, Paris Anlasmasina dair teknik kilavuzlariigeren
Paris Anlagmas! “Kural Kitabi” kabul edildi. Kural Kitabinin; Sera
gazi azaltimlarinin lgulmesi, finansmanin takibi, seffafligin
saglanmasi gibi konularda kurallar netlestirmesi bekleniyor.
Paris anlasmasini gcergeve stzlesme ve Kyoto Protokolinden
ayiran en onemli nokta, Ek-I ve Ek-I disi Ulke tanimlarin
kaldirmasi, yerine gelismis ve gelismekte olan Ulke tanimlarini
getirmis almasi.

Birlesmis Milletler in basin aciklamasinda, Katovige Paketindeki
kilavuzlarin igerigine dair su agiklamalar yer ald::

Katovice Paketi, seffaflik gercevesine iliskin kilavuzlar iceriyor.
Paket, ulkelerin ulusal ikim aksiyonlarina iliskin Ulusal Katkilari
hakkinda bilgileri ne sekilde aktaracagini belirliyor. Bu bilgiler,
sera gazl azaltim ve uyum onlemleri ile gelismis Ulkelerde
finansal desteklere iliskin detaylari da iceriyor.

2020'den sonra gelismekte olan Ulkelere saglanacak 100
Milyar USD destege ilave olarak, 2025 sonrasi yeni hedefler
belirlenmesine iliskin prosedurler belirlendi.

2023'te yapilacak alinan dnlemlerin genel degerlendirmesinin
ve teknoloji transferinin nasil yapilacagi belirlendi.

Canan DERINOZ GENCEL, TCMB Environment ond Climate
Change Director, made a presentation regarding the CO2
reduction potential that will be ensured through the use of
alternative fuels produced from biomass-based municipal
solid wastes, at the Turkey booth.

Member countries accepted the “Katowice
Climate Package”

As it will be remembered, the Paris Agreement entered into
force on 4 November 2016 and will start to be implemented
following 2020. 170 of the 197 countries that are the parties
of the UNFCCC Framework Agreement signed and attested
the Agreement. Turkey signed the Paris Agreement but it
was not approved by TBMM.

When Paris Agreement was accepted in 2015, a decision
was taken to clarify the principles of the implementation of
the Agreement until 2020.

By the end of COP24, the Paris Agreement “Rulebook” was
accepted. The Rulebook is expected to clarify the rules
in the issues like the measurements of the greenhouse
gas reductions, follow-up of financing, and ensuring
transparency. The most significant point that distinguishes
the Paris Agreement from the Framework Agreement and
the Kyoto Protocol is that it removes the definitions of the
countries outside the Annex-I and Annex-Il and replaces
them with the definitions of the developed countries and
developing countries.

Following remarks regarding the content of the guidances in
the Katowice Package were included in the press statement
of the United Nations:

The Katowice Package contains guidances in terms of the
framewaork of transparency. It designates the manner that
countries will express the information regarding their National
Contribution regarding their national climate actions. Such
information contains the measures for greenhouse gas
reduction and harmonization as well as the details for the
financial supports in developed countries.

In addition to the 100 billion-USD grant to be provided to the
developing countries subsequent to 2020, the procedures
regarding the identification of new targets after 2025 were
determined.

The manner of conducting the general assessment of the
precautions taken to be implemented in 2023 and the
technology transfer was determined.
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Tirkiye'nin Pozisyonu

Turkiye, anlagmanin imzalandigr donem verilen kararlar
dogrultusunda UNFCCC gerceve sozlesmesinin gelismis
Ulkeleriisaret eden Ek-1Ulkeler listesinde yer almisti. Ancak,
tum ekonomik gostergeleri agisindan gelismekte olan Ulkeler
sinfindadrr. Bu nedenle, 2020 yiindan itibaren Yesil Iklim Fonu
tarafindan gelismekte olan Ulkelere saglanmasi planlanan
yilik 100 milyar USD destekten ve Iklim Teknolaji Merkezi
ve Adindan Turkiye de yararlanmak istemektedir. Bu talep,
2076'da COP 22'de ve COP23'te cozUme kavusmamistir.

Turkiye, COP24 gundemine, EK-1den ¢ikmasi iligkin maddenin
eklenmesini resmi olarak talep etmistir. Agilis oturumunds,
Turkiye'nin sorunlarinin bagkanin himayesinde ayrica
gorusulmesi karsilikl kabul edilmis ve Turkiye ile ilgili madde
gundemden gikariimistir. TUrkiye'nin bu talebiile ilgili uzlasma
sadlanamadigina iliskin agiklama yapilmistir.

Buna paralel alarak, kamu kurumlarindan olusan Turk heyet,
farkli konulara dair muzakerelere katilmistir. Ayrica, Turkiye,
2020 yilinda gergeklestirilecek 26. Taraflar Konferansina

ev sahiplidi yapmak icin resmi bagvurusunu tekrarlamistir.

Hatirlatma

Paris Anlasmasinin temel hedefi, kuresel sicaklik artiginin 2
santigrat derece altinda ve mumkunse 1,5 santigrat derece
seviyesinde olmasidir. Bu sicaklik artis limitleri, dzellikle kuguk
adalarin ve hassas Ulkelerin hayatta kalmasiigin elzem olarak
belirlenmistir. Birlesmis Milletler kaynaklarina gore; bu sicaklik
artisinin 1derecesi, halihazirda sanayi 6ncesi donemden bu
yana gergeklesti ve Paris Anlagmasi kapsaminda Ulkelerin
verdigi ulusal katkilar ise 3 derece santigrat sicaklik artising
isaret ediyor. Diger bir deyisle, Ulkelerin katki beyanlar meveut
durumda sicaklik artisini sinirflamak icin yeterli olmayacak.
Paris Anlasmasl, ayni zamanda Ulkelerin iklim degisikliginin
etkileriile basa gikma konusunda kabiliyetlerinin artirimasini
hedefliyor.
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Turkey's Position

Turkey has taken place on the Annex-1 countries list that
marks the developed countries of the UNFCCC Framework
Agreement in line with the resolutions taken in the period
in which the Agreement was executed. However, it is in
the developing countries class in terms of all its economic
indicators. Hence, Turkey also wishes to make use of the
Climate Technology Centre and Network and 100 billion-USD
grant planned to be provided to the developing countries by
the Green Climate Fund. This request was not resolved in
2016 at COP22 and COP23.

Turkey officially requested the addition of the article
stipulating its exclusion from the Annex-1 to the agenda of
COP24. In the inauguration session, it was mutually agreed
to discuss Turkey's problems separately under the aegis of
the President and Turkey was excluded from the content
of the respective article. At the end of the conference, an
announcement was made regarding that consensus was
not realized related to request of Turkey.

In parallel, the group of Turkish representatives consisting
of the public institutions took part in the negotiations in
different issues. In addition, Turkey repeated its official
application for hosting the 26" Conference of Parties that
will take place in 2020.

Reminder

The basic objective of the Paris Agreement is that the global
temperature increase becomes under 2 degrees centigrade
and, if possible, about the level of 15 degrees centigrade.
These temperature increase limits were designated as
vital for the survival of particularly the small islonds and
sensitive countries. According to the sources of the United
Nations, 1 degree centigrade of the temperature increase
occurred since the pre-industrial era and the national
contributions provided by countries within the scope of the
Paris Agreement indicate a 3 degree-centigrade temperature
increase. In other words, the statements of countries for their
contributions will not be sufficient to limit the temperature
increase in the current state. The Paris Agreement aims at
the same time to increase the capabilities of countries in
terms of dealing with the impacts of the climate change.
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15. TCMB International Technical Seminar & Exhibition
8-11 October 2019
Kaya Palazzo Golf Resort, Belek, Antalya/ Turkey

15. TCMB International Technical Seminar & Exhibition

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

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

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

For Registration: tekniksfdtcma.org.tr

Official Airline

TURKISH
AIRLINES ")

AH A& ANCIE MER

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

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

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

I Sold out
I Available
Media Partners

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

Cimsa Nigde Fabrikasi, Nigde Cimento Fabrikasi olarak 1957
yihnda kurulmus olup; 85 bin ton/yil yas sistem kapasiteli

Uretim hattinin tamamlanmasiyla, 1964 yilinda Uretime
baslamistir.

1976'da kuru sisteme sahip ikinci Uretim hattinin devreye
girmesiyle fabrikanin yilik toplam tretim kapasitesi 350 bin
ton/yil'a cikariimistir. 1993 yilinda yapilan Ust siklon degdisimi,
intikal modernizasyonu, elektrofiltre degisimi gibi yatinmlarin
ardindan ise firin kapasitesi 850 ton/gun'den 1.200 ton/gun'e
ulasmistir. Yas sistem daha sonra iptal edilmis ve sadece tek
Uretim hatti kalmistir.

Fabrika, 1Kasim 2007 tarihinde Cimsa bunyesine katiimistir.

Cimsa bunyesine gegtikten sonra Uretimin ve enerji kazaniminin
artirimasi konularinda birgok iyilestirme yapilan Cimsa Nigde
Fabrikasl, 1.350 ton/gun Klinker Uretim kapasitesine ulasmistr.

2016 yill Haziran ayinda devreye alinan salt sahasi ile hat
ve trafo kayiplar dUsurdlmds; CO, emisyonu azaltiimas
neticesinde ylllik 735 agacin kurtarimasi saglanmistir.

2017 yiinda yapilan kapasite arttirimi projesinin
tamamlanmasiyla; 5 kademeli yeni 6n isitici, kalsinator ve
tersiyer ilavesiyle beraber yari mamul Uretimiicin kullanilan
tUm ana ekipmanlarin degisimi sonrasinda firin kapasitesi
1.350 ton/gun nominal kapasiteden 2.500 ton/gun nominal
kapasiteye ulasmistir.
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Cimsa Nigde Plant was established as Nigde Cement Plantin
1957 and started production in 1964 following the completion of
its wet system production line with a capacity of 85 thousand
tons/year.

The total annual production capacity of the plant was increased
to 350 thousand tons/year with the introduction of the
second production line with dry system in 1976. After several
investments in 1993, such as replacing the upper cyclone,
the modernization of the transport system, and electro-filter
changes in 1993, the kiln capacity reached from 850 tons/
day to 1200 tons/day. Later on, the wet system was retired
and a single production line remained.

The plant was incorporated into Cimsa on November 1, 2007

Cimsa Nigde Plant reached a clinker production capacity of
1.350 tons/day, thanks to a number of improvements that
were made after its incorporation into Cimsa and were aimed
at increasing production and energy recovery.

With the switchyard commissioned in June 2016, transformer
and power line losses decreased, reduced levels of CO,
emissions allowed 735 trees to be saved per year.

Following the completion of the capacity increasing project
in 2017 the kiln capacity went from a nominal value of 1.350
tons/day to 2.500 tons/day, after the addition of a new
5-stage pre-heater, a new calciner and tertiary equipment,
as well as the replacement of all the main equipment used
for the production of semi-finished products.



Bu dedisim, kapasite artisi yaninda daha stabil Klinker Uretimini
ve gerek enerji gerek I1si tuketimi anlaminda dusuk enerjiyle
Uretim yapiimasini beraberinde getirmis; boylece sirketimize,
Ulke ekanamisine ve gevreye katki saglamistir.

Cevre yatinmi kapsaminda mevcut elektrofiltre yine torball
filtreye donusturulmus; boylece toz emisyonu tek haneli
rakamlara dusurulmustar.

Cimsa Nigde Fabrikasinin toplam tesis alani 1.384 donum
arazi igeresine kurulmustur. Cimsa Nigde Fabrikasi, 520
donum yesil alana sahip olan ender fabrikalardan biridir.

Cimsa Nigde Fabrikasi Kalite Yonetim
Sistemleri:

- TSENISO S001:2015 Kalite Yonetim Sistemi
- TSENISO 14001:2015 Cevre Yonetim Sistemi

- TS18001:2014 Ig Sagligr ve Guvenligi Yonetim Sistemi

Cimsa Nigde Fabrikasi Uriin Belgeleri:

- EC Uygunluk Belgesi
- TSE Uygunluk Belgesi

Cimsa Nigde Fabrikasl, 6zel ¢imento tipleri Uretebilen bir
fabrikadrr.

CEM Il A-L 42,5 R Portland Kalkerli Cimento Uretimi; 2010
yilinda Turkiye'de ilk olarak Cimsa Nigde Fabrikasi'nda
baslamistr.

Bu kapsamda Uretilen 6zel gimento Urunleri su sekildedir:

- CEM142,5 R Portland Cimentosu

- CEMII/A-M (P-L) 42,5 R Portland - Kompoze Cimento

- CEMIV/B[P) 32,5 R Puzalanik Cimenta

- CEM 1425 R-SR 5 Sulfata Dayanikli Portland Cimento

- CEMII'A-L 42,5 R Portland Kalkerli Cimento

Cimsa Nigde Fabrikasi is Saghgi ve Giivenligi
(ise)

Is saghg ve guvenligi, Cimsa Nigde Fabrikasinin temel
oncelididir. Bu bilincin getirdidi en dnemli sorumluluk, sirketin
en dederli varligi olan ¢alisanlarin ve tesis ziyaretgilerinin
saghgini korumak ve guvenligini saglamaktir. Bu dusunceyle
yUrutulen galismalar su sekildedir:

- Tum toplantilarin agilis konusmalari Is Saghgi ve Guvenligi
bilgilendirmesi ile baglamaktadir.

- Ustydnetimden alinan destek neticesinde, sahada proaktif
calismalar yapilmaktadir.

In addition to an increased capacity, these changes have
also led to the production of more stable clinkers and allowed
for a low-energy production in terms of energy and heat
consumption, thus contributing to our company, the country's
economy and the environment.

Within the scope of environmental investment, the existing
electro-filter was replaced with a bag filter, thereby reducing
dust emissions to single digit numbers.

The Cimsa Nigde Plant facility covers a land of 1384 acres
as a whole. Cimsa Nigde Plant is exceptional in the sense
that it has 520 acres of green land.

Quality Management Systems of Cimsa Nigde
Plant:

- TS ENISO 8001:2015 Quality Management System

- TS EN ISO 14001:2015 Environmental Management
System

- TS 18001:2074 Occupational Health and Safety
Management Systemn

Cimsa Nigde Plant Product Documents:

- EC Declaration of Conformity
- TSE Declaration of Conformity

Cimsa Nigde Plant is capable of producing special types
of cement.

CEM Il A-L 425 R Portland Calcareous Cement production
first started in Turkey in 2070 at Cimsa Nigde Plant

Special cement products within this scope are as follows:

- CEM 1425 R Portland Cement

- CEM IVA-M (P-L) 425 R Portland - Composite Cement

- CEM IV/B[P) 325 R Pozzolanic Cement

- CEM 425 R-SR 5 Sulphate-Resisting Portland Cement

- CEMIIA-L 425 R Portland Calcareous Cement

Cimsa Nigde Plant Occupational Health and
Safety (OHS)

Occupational health and safety is the main priority at Cimsa
Nigde Plant. The most important responsibility brought about
by this awareness is to maintain the health and ensure the
safety of the visitors and employees of the facility, who are
the most valuable asset of the company. Activities carried
out to this end are as follows:

- Opening remarks of all meetings begin with a briefing on
Occupational Health and Safety.

- With the support of the executive management, proactive
actions are taken on site.
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- I3 Sagligr ve Guvenligi'ndeki yeni gelismeler takip edilerek,
sektorde yasanan is kazalar ¢alisanlarla paylasimaktadir.

- Fabrika'da ISG le ilgili tim kanunlara ve yonetmeliklere uygun
olarak ¢alisiimakta olup, gerekli tum periyodik kontroller
yaptirimaktadir.

- Her gun 3 vardiyada is Gncesi editim toplantisinin ardindan
spor yapiimakta, ardindan ¢alismaya baslanmaktadir.

- Is ortaminda alinmasi gereken dnlemleri alarak emniyetsiz
durumlari ortadan kaldirmak ve calisanlarin is Saghgr ve
Guvenligi yaklasimlarini igsellestirmeleri icin her vardiya
ozelinde denetimler planlanmaktadir.

- Sahada haftalik olarak 8 kez ¢alisan odakli denetim
yapllmaktadir.

- s Saghg ve Guvenligi kanusundaki farkindaligi arttirmak
ading, Fabrika ¢alisanlarina yil boyunca reaktif ve proaktif
egitimler veriimektedir.

- Cimsa Nigde Fabrikasi 16 alana bolunerek, alan sorumlular
belirlenmistir. Calisma bolgelerinde gorev yapan alan
sorumlulari bolgelerindeki tum is saghgi ve guvenligi
uygulamalarindan sarumludur.

- Sahada galisma yapacak yuklenicilere “Yer Teslim Formu” ve
“Guvenli Alan Teslim Formu” imzalatilarak; formlar is saghdi
ve guvenligi kurallarina uygun olarak teslim edilmektedir.

- 2018 Kasim ayi sonu itibariyle Fabrika ¢aliganlari tarafindan
57100 adet gevre, risk ve ramak kala bildirimi yapilmistir.

- 3112.20718 itibariyle 209 gundur, gun kayiplt is kazasi
yasamadan galisimaya devam edilmektedir.

Cimsa Nigde Fabrikasi Cevre Yonetimi

Cevre yonetimi, Cimsa Nigde Fabrikasinda tum sureclerin
ayrilmaz ve butunleyici parcasidir. Cevre Yonetim Birimi,
cevre yonetimi stratejilerinin takip edimesinden sarumludur.
Sirket'in Cevre Politikasi ve 1ISO 14007 Cevre Yonetim
Sistemi ile tam uyumlu bir bigimde kurgulanan surecler
surekli takip ediimekte; eylem planlar hazirlanarak, ihtiyag
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- Recent developments in Occupational Health and Safety
are followed and employees are informed about the
occupational accidents happening in the industry.

- Operations at the Plant are carried out in compliance with
all OHS-related lows and regulations, and all the necessary
controls are performed periodically.

- Following the pre-job briefings at all 3 shifts every day,
employees exercise before the work commences.

- In order to eliminate unsafe situations by toking the
necessary precautions in the workplace environment and
to ensure that the employees internalize the Occupational
Health and Safety approaches, shift-specific audits are
planned and carried out.

- Every week, 8 audits focusing on employees are conducted
on-site.

- To raise awareness on Occupational Health and Safety,
Plant employees are provided with reactive and proactive
trainings throughout the year.

- Cimsa Nigde Plant is divided into 16 physical areas and
supervisors have been identified for each area. Area
supervisors in charge of working spaces are responsible
for the occupational health and safety practices in their
respective areas.

- Contractors to work in the field sign a “Site Delivery Form”
and @ "Safe Area Delivery Form’, and these forms are
submitted in accordance with the occupational health and
safety rules.

- As of the end of November 20718, Plant employees have
reported 5100 environmental, risk and near-miss events.

- As of 31122018, operations have been carried without
lost-workday-accidents for 209 days.

Cimsa Nigde Plant Environmental Management

Environmental management is an inseparable and integral
part of all Cimsa Nigde Plant processes. Environmental
Management Unit is responsible for ensuring that
environmental strategies are followed. The processes



duyulan noktalarda iyilestirme galismalari ve gerekli yatinmlar
yapllmaktadir.

Yasal uyum, gevre yonetim galismalarinin temelleri arasindadir.
Cimsa Nigde Fabrikasi'nin gevre yonetimi faaliyetleri, ic
denetimin yani sira dig denetime de tabidir. I¢ kontrol ekipleri,
sureg islerligini ve isleyisin prosedurlere uygunlugunu gozden
gecirmektedir. ISO 14001 Cevre Yonetim Sisteminin gecerliligi
ise periyodik olarak bagimsiz denetim surecinden gegmektedir.

Gezegenimizin en dnemli sorunlarinin basinda iklim degisikligi
gelirken, kuresel istatistikler temiz su kaynaklarinin hizla
azalmakta oldugunuigaret etmektedir. Ulkemiz sanayisinin lider
katiimcilarindan olan Cimsa, sorumluluk sahibi bir kurumsal
vatandas olarak su alaninda da Uretim tesislerinde onemli
projeler yurutmektedir. TUrkiye ¢cimento sektordnde bir ilke
dahaimza atan Cimsa, Nigde Fabrika'sinin da aralarinda yer
aldigi cimento fabrikalarinda su alaninda yaptigi sistematik
calismalar ile 2017 yiinda 1SO 14046 Su Ayakizi Belgesi
almistir,

2017 yiinda Cimsa Nigde Fabrikasinda yapilan yatinmlar
neticesinde;

- Mevcut doner firin elektro filtresi daha yuksek toz tutma
performansina sahip torbalifiltreye cevriimis, toz emisyonlar
5-9 mg/Nm3 seviyelerine getirilmistir.

- Eski baca yerine yeni baca yatinmi yapilmistir.

- Klinker sogutma Unitesi icin yeni elektro filtre yatirimi
yapimistr.

- Fabrika icerisinde iyilestirme intiyaci alan yollar Uzerine
yeni betonlamalar yapiimistir.

- 6 adet paket tipi torbali filtre yatinmlar yapilmistr.
Cevre yatinmlari icin yaklagik 1 Milyon Euro harcanmistir.

20718 ylindaise SNCR sistemi yatinmi gergeklestirilerek, baca
gazi NOx salinimlari yasal sinir degerlerin altina getirilmistir.

designed in compliance with the Company’'s Environmental
Policy and I1SO 14007 Environmental Management System
are constantly monitored, action plons are prepared and,
improvements and investments are made where necessary.

Legal compliance is a fundamental part of environmental
management operations. Environmental management
operations of Cimsa Nigde Plant are subject to both internal
and external audits. Internal control teams review operability
of processes and the compliance of operations to procedures.
The validity of ISO 14007 Environmental Manogement
System is audited independently and periodically.

Climate change is one of the greatest problems that our
planet faces and global statistics indicate that fresh water
supplies are decreasing dramatically. Cimsa, one of the
leading participants of our country's industry, carries out
significant water-related projects in its production facilities
as a responsible corporate citizen. Leading the way in the
Turkish cement industry, Cimsa has been granted the ISO
14046 Water Footprint Certificate in 2017 with its systematic
studies on water, which were conducted in various cement
plants, including the Nigde Plant

As a result of the investments made in Cimsa Nigde Plant
in 2017,

- The existing rotary furnace electro filter was converted to a
bag filter with higher dust holding performance, and dust
emissions were decreased to 5-9 mg/Nm3.

- Instead of the old chimneys, investments were made for
new ones.

- Investment on a new electro filter was made for the clinker
cooling unit

- Roads in need of maintenance were re-concreted.
- Investrments were made for 6 new packet type bag filters.

Approximately 1 Million Euros were spent on environmental
investments.

In 20718, the Plant invested in an SNCR systern and the flue
gas NOx emissions were taken below legal limit values.
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Cimsa Nigde Fabrikasi Sosyal Sorumluluk
Projeleri Plant

Social Responsibility Projects of Cimsa Nigde
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- Cevre bilincini gelistirmek ve dogayl korumaya yonelik

farkindalik olusturmak hedefiyle tasarlanan Nigde Geri
Donusum Parki 2018 yilinda agilmistir. Cimsa Nigde
Fabrikasi galisanlarinin yardimiyla duzenlenen bu parkts;
arag tekerlekleri lastik bant, dedirmen bilyas, filtre kafesleri,
tahta paletler, kablo makaralari, su borulari, refrakter, baret,
isgi tulumlar, variller, pet sise ve fabrikadan gikan gesitli
hurdalar elden gegirilerek; saksi, hamak, rizgarguly, oturma
banklari gibi dekoratif ve dogaya zararsiz hale getirilen
objeler yer almaktadir. Park, gunluk tUketim sonucu ortaya
cikan cam, metal, kagit, karton ve plastik gibi atiklarin
biriktiriimesi ve saglikli bir sekilde geri kazaniminin dnemini
vurgulamak amaciyla inga edilmistir.

- Her 23 Nisan gunu tespit edilen okullar ziyaret edilmektedir.

2018 yilinda Nigde Sazlica koyu Ertugrul Gazi ilkagretim
Okulu ve Orhanli Kasabasi Orhangazi ilkagretim Okulunda
egitim goren gocuklar ziyaret edilimis olup, kendilerine kitap
ve spor malzemeleri hediye edilmistir.

- 201 yiinda Nigde'de baslatilan "Yaz Cocuklari” kurumsal

sosyal sorumluluk projesi, Cimsa Nigde Fabrikasi
galisanlarinin gocuklarinin yani sira civar koy ve mahallelerde
yasayan gocuklar ile Nigde Belediyesi'nin tespit ettigi
gocuklarin katiimiyla 8 yildir gergeklesmektedir. 7-12 yas
arasl gocuklara yonelik gergeklestirilen proje 2011'yilindan
kadar gergeklesen bolgelerde toplam 840 gocugda ulagmistrr.

- Egitim alaninda yurutulen galismalar neticesinde 6 okul

modernizasyonu tamamlanmistir.

- 2010 yilindan bu yana her yil bir okulda ana sinifi tadilati

yapiimakta olup, bu yil Yesilova Koyu Okulunun tadilati
yapilmistr.

- Her yil duzenli olarak gevre yesillendirme ve agac¢ dikme

etkinlikleri yapilmaktadir.

- 9yldir Cimsa Nigde Fabrika g¢aliganlarinin katilimiyla kan

badisl kampanyalari duzenlenmektedir.
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- Designed with the purpose of raising awareness on

environment and the preservation of nature, Nigde Geri
Dénusum Parki (Nigde Recycling Park) was inaugurated
in 2018. In this park, which was arranged with the help of
Cimsa Nigde Factory employees; vehicle wheels, rubber
bands, mill balls, filter cages, wooden pallets, cable reels,
water pipes, refractories, safety helmets, boiler suits,
barrels, plastic bottles and various scraps from the plant
have been repurposed into decorative and harmless
objects such as pots, hammocks, wind vanes and
benches. The park is built to emphasize the importance
of accumulating and recycling waste materials such as
gloss, metal, paper, cardboard and plastic resulting from
daily consumption, in a healthy way.

- On April 23 of each year, which is the National Sovereignty

and Children’s Day, certain schools are visited. In 2018,
the pupils studying at Ertugrul Gazi Elementary School in
Sazlica, Nigde and Orhangazi Primary School in Orhanli
were visited and they were given books and sports
equipment as gifts.

- The corporate social responsibility project "Yaz Cocuklar,

which was lounched in Nigde in 2071, has been taking
place for 8 years with the participation of the children of
Cimsa Nigde Factory employees as well as the children
living in the surrounding villages and neighborhoods and
the children identified by Nigde Municipality. This project,
which is intended for children aged 7-12, has reached 840
children in the project regions since 2071.

- As a result of the activities in the field of education, 6

schools were modernized.

- Since 2010, the nursery classrooms of schools have been

renovated, with one school for each year. This year the
renovation was carried out at the Yesilova Village School.

- Each year tree-planting activities are carried out and the

environment is made greener regularly.

Blood donation campaigns have been organized for 9 years
with the participation of Cimsa Nigde Plant employees.



Bursa Cimento'da Once Is Gavenligi

Z= BURSA CIMENTO

=== FABRIKASI A.S.

Bursa Cimento Fabrikasy, caliganlarina yenilikciis saghgi ve
guvenligi egitimleri veriyor. Bursa Cimento, yeni teknalojileri
egitim kapsamina dahil ederek ¢alisanlarinin is saghgi ve
guvenligi gelisimine katki saglamaur hedefliyor. Is glivenliginin
oncelikleri oldugunu belirten Bursa Cimento Fabrikasi Genel
Mudurtd Osman Nemli “Arkadaslarimiz sanal gergeklik
gozlUkleri ile tehlikeli durum ve davranislarin azaltimasi,
kaynak galismalarinda is guvenligi, dogru Kisisel koruyucu
donanim kullanimi konularinda farkli deneyimler yasad!”
dedi. Is sagligi ve guvenligi egitimlerini tum ¢alisanlarin
katiimiyla her yil periyodik olarak gergeklestiren Bursa
Cimento Fabrikasi, farkindaligr artirmak amaciyla yeni
uygulama ve teknolajileri egitim kapsamina dahil ederek
calisanlarinin davranigsal is saglhgi ve guvenligi gelisimine
katki saglamayl hedefliyor. is gtivenliginin daima oncelikleri
oldugunu belirten Bursa Cimento Fabrikasi Genel Muduru
Osman Nemli, “Bu etkinlikte arkadaslarimiz sanal gerceklik
gozlukleri ile tehlikeli durum ve davraniglarin azaltiimas,
toynak galigmalarinda is guvenligi, dogru kisisel koruyucu
donanim kullanimi konularinda farkl deneyimler yasadi.

Inovatif egitimlerimiz devam edecek” dedi.

Bursa Cement Plant provides its employees with
innovative occupational health and safety trainings. It
aims to contribute to the improvement of its employees
in terms of occupational health and safety trainings, by
including new technologies into the scope of its trainings.
Specifying that vocational safety is their priority, Osman
Nemli, Bursa Cement Plant General Manager, said, “Our
workmates experienced different things in the issues of
reduction of the hazardous conditions and behaviors with
the virtual reality goggles, vocational safety in welding
works, and use of accurate personal protective equipment”
Bursa Cement Plant that holds the occupational health
and safety trainings periodically every year with the
participation of all its employees aims to contribute to
the behavioral improvement of its employees in terms
of occupational health and safety trainings, by including
new implementations and technologies into the scope of
its trainings, in order to increase the level of awareness.
Pointing out that that vocational safety always comes
first for them, Osman Nemli, Bursa Cement Plant General
Manager, said, “In this organization, our friends experienced
different things in the issues of reduction of the hazardous
conditions and behaviors with the virtual reality goggles,
vocational safety in welding works, and use of accurate
personal protective equipment. Our innovative trainings
will continue.”
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Ogrencilerden Adiyaman Cimento Fabrikasina Teknik Gezi

Adiyaman Universitesi MUhendislik Fakultesi Cevre
MUhendisligi Bolumunde yurutuimekte olan Cevre Muhendisligi
Uygulamalari dersi kapsaminda ¢grenciler igin gimento
fabrikasina teknik gezi duzenlendi. Ingaat sektarinin en
onemli Urdnu olan gimentonun Uretimini yerinde gormek ve
cevresel etkilerini incelemek igin Cimko Cimenta Adiyaman
Fabrikasina teknik gezi duzenlendi. Fabrika girisinde egitim
salonuna alinan dgrencilere ilk 6nce is saghgr ve guvenligi
editimiile tesis hakkinda bilgilendirme sunumu yapildi. Ardindan
kisisel koruyucu donanimidagitilan 6grenciler, Fabrika Cevre
Sorumlusu Cevre MUhendisi Adnan Akinci ve Is Saghgi ve
Guvenligi Uzmani Sadi Yildinm nezaretinde sahayr gezdi.
Cimentonun hammaddeden Klinker ve UrUne kadar gegirdigi
tum safhalarin fabrikanin ilgili Unitelerinde anlatildigi teknik
gezide ayrica sektorun onemli cevresel durumlardan toz ve
emisyonlarin kantrol galismalart ile torbali filtre Uniteleri ve
Surekli Emisyon Olgum Sistemi (SEOS) hakkinda bilgi alind!.
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Atechnical visit to Adiyaman Cement Plant has been organized
for students within the scope of the Environmental Engineering
Applications class being held at Adiyarman University, School
of Engineering, Department of Environmental Engineering. The
technical trip took place for onsite viewing of the production of
cement that is the mostimportant product of the construction
sector and to scrutinize its environmental impacts onsite
at Cimko Cement Adiyaman Plant. First, an informatory
presentation on occupational health and safety training and
on the plant was made for the students who were taken into
the training hall at the entrance of the plant Subsequently,
the students to whom personal protective equipment was
distributed strolled around the site under the supervision of
Environmental Engineer Adnan Akinci, Plant Environment
Superintendent, and Sadi Yildinm, Occupational Health and
Safety Expert In the technical visit where all the phases
through which cement passes, ranging from raw material to
clinker and product, were explained at the respective units of
the plant, information was received also about the Continuous
Emission Measurement System (CEMS), bag fitter units, and
works on controlling the dusts and emissons that are the
significant environmental issues of the sector.




Turk - Fildisi Dostluk Panosu Acilist

Fildisi Sahilinin en buyuk sehri ve ticari baskenti Abidjan
Félix Houphouet-Boigny Havalimaninda, Turk-Fildisi Dostluk
Panosu'nun aciligi yapildi.

3 Aralik 2018 tarihinde Abidjan Félix Houphouet-Baigny
Havalimani dis hatlar giden yolcu salonunda “Turk-Fildisi
Dostluk Panasu” temali el yapimiiznik ginisiile duvara buyuk
birincir agaci gorseli olan sanat uygulamasi gergeklestirildi.
Projede kullanilan pano iznik Vakfi tarafindan icra edilmis olup,
proje Cimento sektorunde Fildisi Sahilinde faaliyet gdsteren
Limak Cimento, Turk Hava Yollari ve Abidjan Félix Houphouet-
Boigny Havalimaninin isletmecisi AERIANIN destekleri ile
gergeklestirildi.
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Inauguration of the Turkish-Ivory Coast Friendship Panel has
been held at the Airport of Abidjan Félix Houphouet-Boigny,
the biggest province and commercial capital of Ivory Coast.

On December 3rd, 2018, an artwork application with a big
fig tree image on the wall with handmade Iznik chinese with
the theme of “Turkish-Ivory Coast Friendship Panel” was
conducted at the international departure hall of Abidjan Félix
Houphouet-Boigny Airport. The panel used in the project was
made by Iznik Foundation and the project was implemented
with the support of Limak Cement operating in the cement
sector in Ivory Coast, Turkish Airlines, and AERIA that is the
operator of Abidjan Feélix Houphouet-Boigny Airport.
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Aciigini TC Abidjan Buyukelgisi Esra Demir'in yaptidi torene,
Fildisi Sahili Bagkan Danismani Drissa Kone, Fas, Cezayir,
Filistin Buyukelcileri, Limak Afrika Genel Mudurd M. Erkam
Kocakerim, TUrk Hava Yallari Abidjan Genel MidUrG ibrahim
Orhanli, sponsar sirketlerin yoneticileri ve bir cok davetli
katildi.

Buyukelci Esra Demir acilis toreninde yaptigr konusmads,
s0z konusu pano ile sembolize edilen Turkiye ve Fildisi Sahili
arasindaki dostluk iliskilerine dvgude bulunarak, panonun
konuldugu yerin segiminin tesadufi olmadidini ve havalimaninin
onemli bir yakinlasma noktasi oldugunu vurgulad.

In the ceremony inaugurated by TR. Abidjan Ambassador
Esra Demir, many invitees as well as Drissa Kone, President
Consultant of vory Coast; Ambassadors of Morocco, Algerig,
and Palestine; M. Erkam Kocakerim, Limak Africa General
Manager; Ibrahim Orhanli, Turkish Airlines Abidjon General
Manager; and the executives of the sponsor firms participated.

In her speech in the inauguration ceremony, Ambassador
Esra Demir praised the amicable relations between Turkey
and Ivory Coast symbolized through the panel in question
and underlined that the selection of the location where the
panel is placed is not a coincidence and that the airportis a
significant spot of convergence.

Akcansa'dan Kidemli Calisanlarina Plaket

AKCANQGD

i

AKCANSANIN, Samsun’da duzenledigi toplantida sirketin
5,10, 15, 20 yillik kidemli ¢galiganlarina plaketleri takdim
edildi. Akgansa; Samsun’'da gerceklestirdigi Yillik lletisim
Toplantisinda, 20718 yilina ait performansini ve 20719 yilina
liskin hedef ve projelerini calisanlanyla paylast. Akgansa Genel
MUdard Umut Zenar, Akgansa'nin 2018 yilinda yurt icinde
ve faaliyet gosterdidi tum pazarlarda basaril bir performans
ortaya koydugunu soyledi ve “Bu basarida, tum Akcansa
galisanlarinin payl var. Simdi 6numuzde yeni projeler ve
basarilar bizi bekliyor” dedi. Toplanti bitiminde 5, 10, 15, 20
yilik kidemli Akcansa calisanlarina plaketleri takdim edildi.
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In the meeting held by AKCANSA in Samsun, the 5, 10, 15,
and 20-year senior employees of the company were granted
their plaques. Akcansa, shared its 2018 performance and its
2019 targets and projects with its employees in its Annual
Communication Meeting’ it held in Samsun. Umut Zenar,
Akgansa General Manager, stated that Akcansa performed
successfully domestically and on all markets where it is
active in 2018 and said, ‘In this achievement, all Akgansa
employees have a share. Now, new projects and sUccesses
are awaiting us chead.” At the end of the meeting, the 5, 10,
15, and 20-year senior employees of the company were
granted their ploques.



Cimsa GCCA Yonetimine Girdi

Sabanci Holding Cimento Grubu Baskani Dr.
Tamer Saka, tUm dunyada faaliyet gosteren
gimento ve yapI malzemeleri Ureticilerini bir
araya getiren Londra'daki Global Cement and
Concrete Assaciation (GCCA) yillik genel kurul
toplantisinda Yonetim Kurulu'na segildi. GCCA
Uyesi otuzdan fazla sirketin CEQ duzeyinde
hazir bulundugu toplantiya, Sabanci Holding
Cimento Grup Baskani Dr. Tamer Saka ve
Cimsa Genel Mudurt Ulku Ozcan da katild!.

Saka, "Sabanci Holding Cimento Grubu
olarak, oncu ve inavatif yaklagimimizla
Turkiye cimento sektorunde ornek teskil
edecek ¢alismalara imza atmaya ve Ulkemizi
uluslararasi arenada temsil etmeye devam
edecegiz" dedi.

Dr. Toamer Saka, Sabanci Holding Cement
Group President, was elected to be a Member
of the Board of Directors of Global Cement
and Concrete Association (GCCA) in its annual
General Board Meeting that brought together
the cement and construction material
producers operating in the entire world held
in London. Dr. Tamer Saka, Sabanci Holding
Cement Group President, and Ulki Ozcan,
Cimsa General Manager, participated in the
meeting where the CEO-level executives of
more than thirty GCCA-member companies
were present.

Saka said, "As the Sabanci Holding Cement
Group, we will continue to undersign works
that will set example in the cement sector
of Turkey and represent our country in the
international arena, thanks to our banner-
bearing and innovative approach.”

Askale Cimento 8 Yﬂda 10 Bin 200 Agag Dikti

askale
cimento
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Cevreye duyarlilik ilkesi ile 2 ayri 6dule layik gorulen Agkale
Cimento, bu kez gevre duyarlihgl ile haber oldu. Her yll
ortalama 1000-1500 arasi agag dikerek de takdir toplayan
Askale gimento, suana kadar 10 bin 200 adag dikerek
bulundugu bolgede yesillendirme ve agaclandirma adina
anlamli bir galismaya imza atti. Tesislerde modern filtrelerin
kullaniimasi, agac dikimi, peyzaj ¢alismalari, yasal gereklerin
yerine getirilmesi ve tesislerde goruntu Kirliligine sebep
olacak olumsuzluklarin gideriimesi, fabrikanin gevreye yonelik
galismalarinin baginda geliyor.

Her yil ortalama bin agag diken sirket, 2009 yllinda Askale'deki
fabrikada onemli anlamda gimlendirme ve agaclandirma
¢alismasi yapti. Boylece fabrika sahasi icinde ve kenar
kisimlarinda agagsiz alan birakimadi. Askale gimento, tum
tesislerinde yesillendirme ve agacglandirma yapilan alanlarin
gelistirimesi ve gelecege tasinmasi igin ¢alisiyor.

2010 yiinda projelendirilen ve arsa alimi yapilan sahada bugune
kadar 8 bin 300 adet saricam, bin 700 adet hus olmak Uzere
toplam 10 bin adet dikim yapildi. Fabrika sahasina yakin olan
fidanligin gevresi de koruma altinda alindi ve gitle gevrildi.
S0z konusu alan hem Cevre-Orman Mudurligu uzmanlar
hem de sirket personeli tarafindan surekli kontrol altinda
tutuluyor. Agkale cimento, yesillendirme ve agaglandirma
yapilan alanlarin gelistiriimesi ve gelecege tasinmasi igin
azami gayret gosterdigini agiklad!.

Deemed worthy of two separate accolades through its
principle of environmental sensitivity, Askale Cement has once
again become a subject of the news with its environmental
sensitivity. Askale Cement that accumulates appreciations
by planting averagely 1000 to 1500 trees every year has
undersigned a meaningful endeavor in terms of greening and
afforestation in the regions where it is present, by plonting 10
thousand 200 trees so far. Primary working topics of the plant
in terms of environment are the utilization of modern filters in
the facilities, tree plantation, landscape works, fulfillment of
legal requirements, and elimination of the discrepancies that
might cause visual pollution in the facilities.

Planting averogely one thousand trees each year, the
company conducted a germination and tree-planting work
to a significant extent at the plant in Askale in 20089. This way
no area without trees was left within the site of the plant and
side sections. Askale Cernent works on improving the greening
and tree-planting areas in all its facilities and on carrying themn
to the future.

On the site whose project was drafted and land purchase
was conducted in 2070, totally 10 thousand trees were
planted, 8 thousand 300 of which being scotch pine and one
thousand 700 of which being birch, so far. The surrounding
area of the tree nursery situated nearby the plont site was
putunder protection and fenced. The area in question is being
constantly kept under control by both the experts of the
Forest-Environment Directorate and company personnel.
Askale Cement announced that it endeavors maximally for
improving the greening and tree-planting areas and carrying
them to the future.
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FISSAC Projesi 7. Genel Kurul Toplantisi

TCMBin partner olarak yer aldig HORIZON 2020 bunyesinde
calismalarina devam edilen “Surddrulebilir Kaynak Yogun
Endustriler igin Genigletilmis Yapi Deger Zinciri Uzerinden
Endustriyel Simbiyozun Tegvik Edimesi (FISSAC) projesinin
7. Genel Kurul toplantisi 21-22 Kasim 20718 tarihlerinde
Istanbul CEIS Konferans Salonunda duzenlendi. Bu yll
organizasyona ev sahipligi yaspan TCMB toplantida 9 farkli
Ulkeden 33 proje ortagini agirladi. Proje paydaslarini bir
araya getiren FISSAC projesi toplantisinda, proje ortaklar
tarafindan FISSAC projesinde yer aldiklar is paketlerindeki
gorevlerine ait galismalar hakkinda bilgiler verildi. Bu bilgiler
Isiginda, projede eko-inovatif yapr malzemeleri Uretimi ve
yaziim platformu gelistirmek Uzerine proje ortaklar tarafindan
projenin devam eden, biten ve gelecek ¢alismalari hakkinda
detayli bilgiler verildi.

1,5 gun suren FISSAC Praje toplantisinds, TCMB Ar-Ge
Enstitusu olarak proje kapsaminda gergeklestirilen pilot ve
endustriyel dlgekli eko-cimento Uretim asamalari, Ar-Ge
Enstitusu laboratuvarlari tarafindan elde edilen analiz
sonuglartve yasam laboratuvari galismalart hakkinda sunumlar
gerceklestirildi ve sorular cevaplandi.

Toplantinin serbest gundeminde ise bir sonraki genel kurul
toplantisina kadar projedekiilerleme ve proje ciktilar hakkinda
gerekli planlamalar Uzerine tartigildi. Yogun bir gindeme
sahip olan toplant, tum konularin gorasulmesiile verimli bir
sekilde tamamlandi. Proje partnerlerinin hem teknik hem de
organizasyonel anlamdaki memnuniyetlerini dile getirmesiyle
toplanti sonlandirildi.
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7 General Assembly meeting of FISSAC (Fostering Industrial
Symbiosis For a Sustainable Resource Intensive Industry
Across The Extended Construction Value Chain) Project,
that TCMB works as a partner, under HORIZON 2020, was
held on 21-22 November 2078 in Istanbul CEIS Conference
Hall. 33 participants from 9 different countries attended to
the meeting which was hosted by TCMB. In FISSAC Project
meeting, which brings together stakeholders information
was given about the works under their tasks of the project
partners in their work packages.

In the light of this information, the project partners gave
detailed information about the current, finished and ongoing
activities on developing eco-innovative construction products
and software platform and next studies in the Project.

During the 1.5 days FISSAC Project meeting, as TCMB R&D
Institute made presentations about the pilot and industrial
scale eco-cement production stages. Analysis results of
R&D Laboratories and living lab concept were presented and
questions were answered.

In the discussion session of the meeting, it was discussed
about the progress in the project and the necessary plans
about the project outputs until the next general meeting.
The meeting, which has an intensive agenda, was completed
efficiently by discussing all issues. At the end of the meeting,
project partners stated their satisfaction for both technical
and organizational concept.
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MIT Beton Sturdurulebilirlik Merkezinde
Gergeklestirilen Yol — Arag Etkilesimi ile Ilgili
Arastirmalara Genel Bir Bakis

Overview of Pavement-Vehicle Interaction Related Research at the
MIT Concrete Sustainability Hub’

B J Mack’, M. Akbarian and F. J. Um? A. Louhghalam?®

TCEMEX USA, 10100 Katy Freeway, Suite 300, Houston, Texas 77043
2 Dept of Civil and Environmental Engineering, Massachusetts Institute of Technology, Cambridge, MA 02139
8 Dept of Civil and Environmental Engineering, University of Massachusetts Dartmouth, Dartmouth, MA 02747-2300

Ozet

2009 ylinds, ABD gimenta ve beton endUstrileriMassachusetts
Teknoloji Enstitisiinde (MIT) Beton Surdurilebilirlik Merkezini
(CSHub) kurdu. MIT'in yol faaliyetlerindeki birincil itici gucy,
bir yolun servis hayati boyunca maruz kaldigi gevresel
etkileri daha iyi 6lcmekicin Yagsam Dongusu Degerlendirmesi
(LCAJ uygulamalarini gelistirmektir. MIT CSHub yapilan
arastirmalar sonucunda, “yol kullanim fazinin”, genellikle
bir yol LCA'sinin malzeme, ingaat ve bakim agamalarindan
daha etkili olabilecegini belirledi. Ayrica, bir yolun kullanim
fazi etkilerinin cogunun, yolu kullanan araglarin yol ve arag
arasindaki yuksek yuvarlanma direnci nedeniyle gerceklestigini,
dolayisiyla da emisyon kaynakli oldugunu buldular. Bir yolu
kullanilirken tagitlar tarafindan ne kadar yakit veya enerjinin
kullanildiginin degerlendiriimesi, yol-arag etkilesimi (PVI)
olarak adlandirilir. Bu yazida, MIT-CSHub tarafindan bugine
kadar gerceklestirilen PVl arastirma bulgulari 6zetlenecektir.
Ozellikle deginilecek konular su sekildedir:

- PVI'nin farkli mekanizmalarina genel bir bakis (doku,
duzgunsuzIuk ve sehim/enerji sagurma),

- Yolun yuk altinda esnemesi/¢cokmesi kaynakli fazla yakit
kullanimini hesaba katan bir PVI modeli ve laboratuvar
deneylerinin gelistiriimesi,

- Her bir mekanizmanin goreceli dnemini karsilagtirmak ve
PVInin tasarimlari optimize etmekte nasil kullanilabilecegini
gostermek i¢in proje duzeyinde PVI uygulamas,

- Aginyakitkullanimi ve sera gazlarini en aza indirgemek igin
yol sistemini ydnetmek Uzere butuncul yol adi seviyesinde
PVIuygulamasi.

Anahtar Kelimeler: Yol - Arag Etkilesimi / Fazla Yakit /
Deformasyon / Yagsam Dongusu Degerlendirmesi/ Kullanim
Fazi / Sera Gazi

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

Abstract

In 2009, the US cement and concrete industries
established the Concrete Sustainability Hub (CSHub) at
the Massachusetts Institute of Technology (MIT). A primary
thrust of MIT's paverment activities has been improving the
Life Cycle Assessment (LCA) practices to better quantify the
environmental impacts over the life of a pavement In doing
their research, the MIT CSHub determined that the ‘use
phase” can often dominate the materials, construction and
maintenance phases of a pavement LCA. They also found
that most of a pavement'’s use-phase impacts come from
emissions by vehicles using the pavement due to excess
rolling resistance between the pavement and the vehicle.
The study of assessing how much fuel or energy is used by
vehicles when using o pavement is called pavement-vehicle
interaction or PVI. This paper will summarize the CSHub PVI
research findings to date. Specific iterns covered will be:

- An overview of the different mechanisms of PV [texture,
roughness/smoothness, and deflection/dissipation)

- The development of a PVI madel and Desk Top experiments
to account for the excess fuel usage due to pavement
deflection

- The application of PVI at the project level to compare the
relative importance of each mechanism and show how
PVI can be used to optimize designs.

- The application of PVI at the network level to manage the
pavement systemn in order to minimize excess fuel usage
and greenhouse gases.

Key Words: Pavement-Vehicle Interaction / Excess Fuel
/ Deflection / Life Cycle Assessment / Use Phase /
Greenhouse Gas

* Presented at the 13" International Symposium on Concrete Roads in Berlin
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1. Girig

2008 yilinda Amerika Birlesik Devletleri cimento ve beton
endustrileri, Massachusetts Teknoloji Enstitisi'nde (MIT)
Beton Surdurtlebilirlik Merkezini (CSHub) yollarda ve binalarda
betonun gevresel ve ekonomik etkilerini degerlendirmek ve
gelistirmek icin uzun soluklu bir arastirma programiyuritmek
amaciyla kurdu. Bu cabanin amacy, (1) bilingli kararlara bilimsel
temel kazandirarak; (2) yasam dongusu fikrinin yararlarini
ortaya koyarak; ve (3) arastirma sonuglarini uygulamaya
aktararak daha surdurulebilir ve daha kalici bir yol altyapisi
ile binalar yapilabilmesi igin yeni atiimlarin gelistirimesidir.

Yol ile ilgili olarak MIT arastirmasinin odaklandigi alan, yolun
Omri boyunca gevresel etkilerinin, enerji tiketiminin, malzeme
kullaniminin vb. daha iyi dlculmesi igin Yagsam DongusU
Degerlendirmesi (LCA) uygulamalarinin iyilestirimesidir. Bir
LCANIn hesaplayabilecedi etkilerden bazilar, Karbon Dioksit
(CO,) ve Sera Gazi (GHG) emisyonlari, Kuresel Isinma potansiyeli
(GWP), azot oksitleri (NO ), partikul madde (PM, . ve PM, ),
enerji tUketimi, su kullanimi, 6trofikasyon patansiyeli ve
bunlara benzer pek ok ogedir.

Bir yol igin LCA uygulama mekanizmasi, gok zor olmasa
da, son derece yogun veri igermektedir. Bu sebeple, yol
6mrundn sonunda, hammadde Uretimini (cikarimasy, islenmesi
ve imalaty), ingaatini, kullanimini, bakimini ve nihayet imha
edimesiniigeren standartlagtiriimig ama kapsamli bir yol LCA
cergevesinin kullanilmasi sarttir (Santero, Loijos, Akbarian
ve Ochsendorf, 2011; Santero, Masanet ve Horvath, 2077)

Bu yasam dongusu cercevesi, ilk asamalardaki kisa vadeli
kazanimlarin, daha sonrakiasamalarda uzun vadeliaciklarin
giderlerini etkilememesini saglar. LCA, Urlnun etkisini azaltma
amaciyla tek bir Urinun (@r, yol kaplamasi gesidi) cevresel
etkisini degerlendirmek i¢in kullanilabilir veya maliyetlerin
karsilastirldigi yasam dongusu maliyet analizinde (LCCA)
oldugu gibi iki farkl secenedin karsilastirimasiigin kullanilabilir
(6rn. beton ve asfalt kaplama tasarimi).

Sekil 1, ABD genelinde farkli uygulamalar, trafik seviyeleri
ve iklim bolgelerindeki 32 yol bolumu icin GWP olarak ifade
edilen kargilagtirmali LCA sonuglarini gostermektedir. (Xu X,
2014) Genel olarak, LCA sonuglar, s6z konusu senaryoya
gore dedisir ve yolun yapisal tasarimina (kalinlik ve malzeme
segimine); trafige; yoldan beklenen performansa; ve
uygulanacak bakim ve rehabilitasyon faaliyetleri baghdir.
Sonuglar karsllastinildiginda, herhangi bir kaplama tipinin her
zaman en "yesil” segenek olmadigl — bazen betonun ve bazen
asfaltin daha iyi oldugu gorulebilir. Bununla birlikte, dikkat
edilecek husus, genel etkinin icerige gore dedismekle birlikte,
“kullanim asamasi’'nin her zaman onemli bir rol oynadigidir
ve malzemeleriyle, ingaat ve / veya bakim agamalariyla ayni
ve bazen onlardan daha yuksek dneme sahip oldugudur
MIT, 2014).

MIT, ayni zamanda, bir yolun kullanim agsamasindaki
cevresel etkilerinin cogunun, kaplama ve tasit arasindaki
fazla yuvarlanma direncinden dolayi yolu kullanan araglarin
emisyonlarindan kaynaklandigini ve bunun da yakit kullanimini
artirdigini tespit etmistir. Bir yolu kullanilirken tasitlar
tarafindan ne kadar fazla yakit ya da enerjinin kullanildiginin
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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 program 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 scientific
basis for informed decisions; (2) demonstrating the benefits
of a life-cycle view; and (3] transferring research into practice.

With respect to pavements, one focus area of MIT's research
has been on improving the Life Cycle Assessment (LCA
practices to better quantify the environmental impacts,
energy consumption, material use, etc. throughout the
life-time of a pavement. Some of the impacts a LCA can
calculate include Carbon Dioxide (CO,) and Green House Gas
(GHG) emissions, Global Warming Potential (GWP), nitrogen
oxides (NO ), particulate matter (PM,. and PM, ), energy
consumption, water use, eutrophication potential, as well
as many others.

While the mechanics of performing an LCA for a pavement
are not terribly difficult, it is extremely data intensive. For this
reason, itis essential that a standardized, but comprehensive,
pavement LCA framework that includes the raw material
production [extraction, processing, and manufacturing), to
construction, use, maintenance, and finally disposal at the
end of pavement’s life be used. (Santero, Lojjos, Akbarian, &
Ochsendorf. 2011; Santero, Masanet, & Horvath, 2077)

This life cycle framework ensures that short term gains in
the early stages do not come at the expense of long-term
deficits at later stages. LCA's can be used to evaluate the
environmental impact of a single product (eg, a pavement)
in order to reduce the impact of that product, or they can be
used in a comparison mode between two different options
for a product (e.g. a concrete and an asphalt pavement
design) in much in the same way that a life cycle cost
analysis (LCCA) is used to compare costs.

Figure 1 shows the comparative LCA results, expressed as
GWP. for 32 pavement sections in different applications,
traffic levels, and climate zones across the US. (Xu X, 2074)
Overall, the LCA results vary based on the context for
that given scenario and are dependent on the pavement
structural design (thickness and materials): traffic that will
use it; the anticipated performance of the pavement; and the
maintenance and rehabilitation activities that will be applied
to the pavement. In comparing the results, it can be seen
that no specific pavement type is always the most ‘green”
- sometimes concrete is lower, and sometimes asphalt is
lower. However, the key item to note is that while the overall
impact varies based on context, the “‘use phase” always
plays a major role and is in same magnitude, and sometimes
higher, than the materials, construction and / or maintenance
phases (MIT, 2074).

MIT also found that most of a pavement's use-phase
environmental impacts come from emissions by vehicles
using the pavernent due to excess rolling resistonce between
the pavement and the vehicle, which increases the fuel usage.
The study of assessing how much excess fuel or energy is



degerlendirimesi, yol-arag etkilesimi ya da PVl olarak adlandirilir.
Makalenin amaci, son 7 yilda MIT CSHub tarafindan gelistirilen
ve yol tasariminin nasll gelistirilecedini gosteren PVl arastirma
bulgularinin yakit verimliliginin artmasina ve emisyonlarin
daha dusuk olmasina neden oldugunu gostermektir.

used by vehicles when using a pavement is called pavement-
vehicle interaction or PVI. The goal of the paper is highlight
the PVl research findings developed by the MIT CSHub over
the last 7 years in order to increase understanding and
to show how improving pavement designs can result in
increased fuel efficiency and lower emissions.

Uzun Dénem Kaplama Performans iklim Bolgesi

LTTP Climate Zone

Traffic Level 2-Direction

Islak / Donma Kuru / Iliman Kuru / Donma Islak / Tliman
Wet / Freeze | Dry/No Freeze | Dry/ Freeze Wet / No Freeze
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Asphalt |Concrete| Asphalt |Concrete| Asphalt |Concrete| Asphalt |Concrete
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Asphalt lower

Y
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Sekil 1. 50 yillik analiz stresinde farkl senaryolar icin ornek kuresel Isinma potansiyeli (GWP) sanuglari
Figure 1. Sample GWP results for different scenarios over a 50 year analysis period

2. Yol - Arag Etkilesimine Genel Bakig

PVI'ye katkida bulunan Ug adet yol yapisal ve yuzey ozellik
mekanizmasl Sekil 2'de gosterimektedir. ABD'de, duzgunsuzlik
ve yapl, yol arag etkilesimine katkida bulunan bagslica unsurlar
olarak kabul edilmektedir. DUzgunsuzIUk Uzerine dnemli bir
calisma oldugu icin (1. Zaabar, 2010; MW Sayers, 1986; TD
Gillespie, 1980; Chatti, 2012; Louhghalam, Tootkaboni ve
Ulm, 2015; Louhghalam, Akbarian, & Ulm, 20715), MIT CSHub
arastirmalari, yol yapisi ve esneme/gokme etkilesimi ile
PVInin yakit tuketimine ve nihayetinde GHG emisyonlaring
olan ilgisine odaklanmistir.

Onceki deneysel caligmalarin kaplama tipinin arag yakit
kullanimi Uzerindeki etkisini kanitlamasina ragmen (bkz. Sekil
3 (Akbarian, 2012)), bu galigmalar yuksek degiskenlige sahipti
ve yolun yapisal ozelliklerini ve zaman icinde nasil dedistigini
dikkate almaksizin sadece asfaltta karsiiik beton kaplama bakis
acisiyla yol davraniginiincelemisti. Bu nedenle, daha onceki
calismalarda eksik olan kisim, belirli senaryolara ve 6zel yol
kaplama parametrelerine LCA'nIN uygulanabilmesiyle yakit
tUketimini, yolun yapisal ve malzeme ozelliklerine baglayan
bir modelin olmayisidrr.

2. Overview of Pavement-Vehicle Interaction

The three pavement structural and surface property
mechanisms that contribute to PVI are shown Figure 2. In
the US, roughness and structure are considered the main
contributors to pavement vehicle interaction. As there has
been considerable study on roughness (. Zaabar, 2070; M. W.
Sayers, 1986; T. D. Gillespie, 1980; Chatti, 2012, Louhghalam,
Tootkaboni, & Ulm, 2015; Louhghalam, Akbarian, & Ulm, 2015),
the MIT CSHub research focused on the impact pavement
structure and deflection on PVI's relation to fuel consumption
and ultimately to GHG emissions.

While there have been previous empirical studies and the
impact that pavement type can have on a vehicles fuel
usage (see Figure 3 [Akbarian, 2012)) these studies had high
variability and only looked at the behaviour of the pavements
from asphalt versus concrete pavement view, with no
consideration of the structural properties of the pavement
or how they changed over time. Thus the missing element
from these studies is a model that relates fuel consumption
to the structural and material properties of the pavement
so that it can be applied to specific scenarios and specific
pavement parameters LCA.
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Kaplama yiizey dokusu:

disirdr.

— Ustyapl temas alani

* Kaplamanin mikro yilizey dokusu lastigi kavrar;| ¢ The micro-surface of the pavement “grabs”
bu da siirtiinmeyi artirir ve yakit verimliligini

* Lastik endstrisi. Guvenlik igin dnemli. Lastik | * Tire industry. Critical for safety. Tire-

Pavement texture:

the tire, which increases friction and lowers
fuel efficiency.

pavement contact area

Diizgiinsuzlik:

* Yuksek diizglinstizlik araglari sigratiyor ve yakit | * Higher roughness “bounces” the cars and
tuketimini artiriyor (otomobil icin 6nemli)

* Mutlak deger = aragtan araca degisiyor e Absolute value = vehicle dependent.

* Zamanla degisiyor / gelisiyor: Malzemeye bagh | « Changes / evolves over time: Material

Roughness/smoothness:

increases fuel usage

specific

Esneme/¢6kme kaynaklh etkilegim:

* Arac kaplamayi esnetiyor ve esnek kaplamada | ¢ Vehicle deflects the pavement and vehicle

arag hep yokus yukari gikiyor drives up a hill

* Kaplama tasarim parametreleri (malzeme, * Pavement Design Parameters (materials,
rijitlik ve kalinhk) onemli stiffness & thickness) matter

* Hiz ve sicakhiga bagl, 6zellikle sehirlerarasi * Speed and temperature dependent,
yollarda especially for inter-city pavement

Deflection/dissipation induced PVI:

Sekil 2. Yol Arac Etkilesiminini (PV1) - Yol Yizeyi Yapisini, DUzgunsuzliguny & Kaplama Yapisini (Rijitlik) etkileyen faktorler
Figure 2. Factors that affect Pavement Vehicle Interaction (PVI) - Pavement Surface Texture, Roughness, & Pavement

Structure (Stiffness)

3. Yikleme kaynakl esneme PVI ve
Modellemesinin Yakit Kullanimina Etkileri

Yol kaplamasi sehimi, bir arabanin yolda ilerlerken kaplamada
olusturdugu kuguk cokmeleri / esnemeleri ifade eder. Bu
esneme, lastigin altinda hafif ama kalici bir yokus yukari
trmanma yaratir ve aracin hareketine karsi bir direng kuvveti
olusturur. Sabit bir hizda hareket etmek igin aracin fazla yakit
tUketerek bu ekstra direnci telafi etmesi gerekir; bunun
buyuklugu de yolun durumu ve yapisinin bir fonksiyonu
olan tepenin diklidine ve aracin agirhigina baghdir. Asir yakit
tiketimi (EFC), mukemmel dUzgunlikte, sert ve esnemeyen
(6rn. dagitici olmayan) bir kaplamaya kiyasla ek yakit tuketimi
olarak tanimlanmistir.

PVInintek bir arag Uzerindeki etkisinin KUgUk olmasina ragmen,
yol Uzerinden gegen ¢ok sayidaki arac nedeniyle bir yolun
omru boyunca etkisinin dnemli olabileceginin belirtimesi
gerekir. Bu, PVI'nin yol 6mrU boyunca malzemeleri, insaat ve
bakim asamalari nedeniyle enerji tUketimini ve emisyonlari
kolayca asabilecedi yuksek hacimli trafige sahip yollarda
ozellikle gegerlidir.

MIT'in PVI arastirmasi, viskoelastik bir yol kaplamasinda
sonumlenen enerjinin, hareket halindeki tekerlegin altindaki
egimle dogrudan iliskili oldugunu gostermektedir (Louhghalam,
Akbarian, & UIm, 2013). 2012 ylinda MIT, fazla yakit tiketimini
([EFC) tahmin etmek igin viskoelastik bir alt-tabaka Uzerinde
oturan elastik Euler-Bernoulli kirisine dayanan ilk basitlestirimis
modelini yayinladi (Akbarian M., 2012). Bu model, EFC ile
ilgili iyi bir yaklasim ortaya koyarken asfalt ve beton Ust-
katman malzemelerinin hiz ve sicakliga kars! viskoelastik
tepkisine duyarsizd..
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3. Pavement Deflection PVI and Modelling its
Impacts on Fuel Usage

Pavement deflection refers to the small dent that a car
creates in the pavement as it drives on a roadway. This
deflection creates a slight but perpetual uphill climb under
the tire and results in a resisting force to the vehicle's motion.
In order to maintain a constant speed, the vehicle has to
compensate for the added resistance by consuming excess
fuel, the magnitude of which depends on the steepness of
the hill. which is o function of the condition and structure of
the roodway and the weight of the vehicle. Note that excess
fuel consumption (EFC) is defined as the additional fuel
consumption compared with a pavement that is perfectly
smooth, rigid. and does not bend (i.e. non-dissipative)

Itis important to note is that even though the effect of PVion
an individual vehicle is small, its impact within a full pavement
life cycle can be significant due to the large number of
vehicles that travel over pavements. This is especially true for
high volume traffic roadways where PVI can easily surpass
the energy consumption and emissions due to the materials,
construction and maintenance phases of the roadway over
its lifetime.

MIT's PVI research shows that the dissipated energy in a
viscoelastic pavement is directly related to the slope under
the moving wheel (Louhghalam, Akbarian, & Ulm, 2013). In
2012 MIT published its first simplified model for estimating
the excess fuel consumption (EFC) based on an elastic Euler-
Bernoulli bearn on a viscoelastic subgrade (Akbarian M,
2012) While this model provided a good approximation of
EFC, it was insensitive to the viscoelastic response of asphalt
and concrete top-layer materials to speed and temperature.
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Sekil 3. Esneme Kaynakl PVI: Deneysel Calismalar
Figure 3. Summary of Deflection-induced PVI: Empirical Studies

MIT bu eksiklikleri gidermek igin, modelini asfalt ve beton
malzemelerin sicaklik ve hiza bagh mekanik ozellikleriniigerecek
sekilde gelistirdi (A. Louhghalam, 2014; Louhghalam, Akbarian,
& Ulm, 2013). Gelistirilen bu PVI modeli, kavramsal olarak
2 adimli bir modeldir. Birinci bolum, yapisina ve malzeme
ozelliklerine (sistemin rijitliging) gore bir yol sistemninin egimini
belirler. Ikinci bolum ise yuvarlanma direncini (séndmlenen
enerjiyl) bu egimi gikmak icin gerekli olan fazla yakit tuketimi
ile iligkilendirir. Hareket halindeki bir tekerlegin altindaki egimi
dlemek icin yol, Sekil 4 (a)'da gosterilen elastik bir temel
Uzerinde sonsuz bir viskoelastik kiris seklinde modellenmistir.
Viskoelastik malzemenin gerilme ve birim sekil degistirme
ozelliklerinde Maxwell modeli kullanilir. Burada E elastisite
modulung, Tise yukleme hizina ve sicakliga bagli viskaelastik
Ust katmanin gevseme suresini (soguk veya sicak ile yavas
veya hizli gibi) ve nise malzemenin viskozitesidir. Sekil 4 (b),
gecikmis viskoelastik tepki nedeniyle maksimum sapmanin
hareketli tekerledin arkasinda oldugu yol esneme desenini
gostermektedir. Bu, tekerlegin altinda bir egime ve Sekil 4
(c)'de gosterilen harekete karsi dirence yol agar.

Lastigin altindaki ortalama egim, dw/dX, ve sonugta, kaplamada
sonumlenen enerji, 8 = —P dw/dX, boyut analizi ve Kkirig
tepkisinin sayisal simulasyonlarinin bir kambinasyonuyla
degerlendirilir (bkz. Louhghalam, Akbarian ve Ulm, 2013).
LCA ve LCCA icin bu karmasik prosedurt basitlestirmek
adina PVI madel, alt zemin rijitlik katsayisi k, kaplama rijitligi
E, kalinlik h, genislik b, gevseme suresi T, sicaklik T, arag aks
yuku P ve hiz ¢nin boyutsuz dagima ITve boyutsuz hizIT, ve
gevseme zaman! IT,arasindaki iki parametreli bir iligkisinden
olusan sekiz parametreli bir fonksiyona indirgenmistir.

To address these shortcomings, MIT revised their model
to incorporate the temperature and speed dependent
mechanical properties of asphalt and concrete materials.
(A Louhghalom, 2014; Louhghalam, Akbarian, & Ulm, 2013)
This second generation PVl model is conceptually a 2-step
model. The first part determines the slope of a pavement
system based on its structure and material properties (the
stiffness of the system) and the second part relates the
rolling resistance (ie. dissipated energy) needed to drive up
this slope to excess fuel consumption. To quantify the slope
under a moving wheel, the pavement is modelled through
an infinite viscoelastic beam over an elastic foundation,
shown in Figure 4 (a) A Maxwell model is used to describe
the viscoelastic material’s stress and strain relationship
where E is the Young's modulus, T is the relaxation time of
the viscoelastic top layer that accounts time of loading and
temperature dependencies (i.e. cool vs hot, slow vs fast), and
n s the material viscosity. Figure 4 (b) shows the pavement
deflection basin, where the maximum deflection is behind the
moving wheel due to the delayed viscoelastic response. This
results in a slope under the wheel and resistance to mation
shown in Figure 4 (c)

The average slope under the tire, dw/dX, and ultimately the
dissipated energy within the pavement, 8E = —P dw/dX, are
evaluated through a combination of dimensional analysis
and numerical simulations of the beam’s response (see
(Louhghalam, Akbarian, & Ulm, 2013)) To simplify this complex
procedure for LCA and LCCA, the PVI maodel is reduced from
an eightparameter function of subgrade stiffness k, pavement
stiffness E, thickness h, width b, reloxation time t, temperature
T, vehicle axle load P, and speed ¢ to a two-parameter
relationship between the dimensionless dissipation I and
dimensionless speed I, and reloxation time I1,
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Sekil 4: MIT Sehim Kaynakl PVI Agiri Yakit Tuketimi Modeline Genel Bakig
Figure 4: Overview of MIT Deflection-induced PVI Excess Fuel Consumption Model
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yogunluguna; P, Ust tabaka malzemesinin hacim kutle

JIOM* Winkler uzunluguna; m=ph, yuzey kitle

yogunluguna Karsilik gelmektedir. Denklem 1'deki fonksiyonel
liski F, gok gesitli boyutsuz degigkenler IT, ve IT, igin sayisal
olarak simule ediimistir; ve hesaplamalarin hizlandiriimasi ve
modelin daha hesaplamali olarak verimli hale getiriimesi igin

sayisal cozUme uygun hale getirilmistir.

Viskoelastik malzemenin sicaklik hassasiyeti, asfalt ve beton
icin sirasiyla Arrhenius yasasi ve Wiliam-Landel-Ferry iligkisi
aracilidiyla zaman sicaklik stperpozisyon prensibi kullanilarak
gevseme suresi T Uzerindeki etkisi ile yansitilir. Son alarak,
Denklem 1ile hesaplanan sonumlenen enerji, binek otomabiller
ve kamyonlar icin yakit tuketimindeki ani degisiklik ile ilgilidir.
Model gelistirme, kalibrasyon ve dogrulama hakkinda daha
fazla bilgi icin bkz. (Louhghalam, Akbarian, ve Ulm, 2013).

Mekanik bir modelin kullaniimasi, Denklem 1'den gelen PVIye
bagl olarak yakit tuketimini etkileyen anahtar tasarim
parametrelerini tanimlamaya izin verir. Bu dlceklendirme lligkisi,
kaplamada sonumlenen enerji, 8F, ve hizin, ¢, giris parametreleri
olan gevseme suresi t; arag yuku P; Ust tabaka modulu E;

Ust tabaka kalinligi A; ve alt zemin modulU k arasinda kurulur:

SE o« (ct) 1P2E- /4K~ 1/4p—3/4 Denklem 2
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Where Cor = {)s(k/m)l/z
Eh3
€5 = (—; /K)"* is the Winkler length, m=ph is the surface

mass density, and P is the volume mass density of the

is the critical speed,

top layer material. The functional relation F in Equation 1
is numerically simulated for a wide range of dimensionless
variables I1, and I1, and is fit to the numerical solution to
expedite the calculations and make the model much more
computationally efficient.

The temperature sensitivity of the viscoelastic material is
captured through its impact on the relaxation time t using
the time-temperature superposition principal via the Arrhenius
law and the Willism-Landel-Ferry relationship for asphalt
and concrete, respectively. Finally, the dissipated energy
calculated from equation Tis related to the instantaneous
change in fuel consumption for passenger cars and trucks.
For further details of model development, calibration, and
validation see (Louhghalam, Akbarian, & Ulm, 2013).

The use aof a mechanistic madel allows for identifying the
key design parameters thatimpact fuel consumption due to
PVIfrom Equation 1. This scaling relationship is established
between the dissipated energy in the pavement 8E and the
input parameters of speed ¢; relaxation time T, vehicle load
P; top layer modulus E; top layer thickness k; and subgrade
modulus k; such that:

SE « (ct) 1P2E-V/4K~1/4p3/4 Egn2



Son olarak model, binek otomobiller ve kamyonlar igin sehim
kaynakll PVI'nin yakit tuketimine etkisini hesaplamak igin
kullanilir. Sekil 5, Kaliforniya'da ve bir HS20-44kamyonunun
kullanildigi drnek asfalt ve beton kaplama bolumleriicin 12 aylik
bir stre zarfinda EFC'yi karsilastirarak sicakliga ve hiza karsi
model hassasiyet analizini gostermektedir. Garulebilecedi
gibi, sicaklik ve hiz, hem asfalt hem de beton kaplama igin
EFC Uzerinde bir etkiye sahiptir. Ancak, beton kaplamalar igin
bu etki cok daha kuguktur. Ornegin, asfalt kaplamalardaki
asir yakit tuketimi, sicaklik dalgalanmalarina karsi oldukca
hassastir ve yaz aylarinds, dusuk sicakliktaki kis aylarina
kiyasla daha yuksek bir etkiye sahiptir. Benzer sekilde, hizdaki
bir artisin agirt yakit tuketimini azaltug gosterilmistir.

Ultimately, the model is used to calculate the fuel
consumption impact of deflection induced PVI for passenger
cars and trucks. Figure 5 shows the model sensitivity to
temperature and speed by comparing the EFC over a 12
month period for sample asphalt and concrete pavement
sections in California and for an HS20-44 truck. As can be
seen, temperature and speed have an impact on the EFC
for both asphalt and concrete pavement, but they are much
smaller for concrete pavements. For example, the excess fuel
consumption on asphalt pavements is highly sensitive to
temperature fluctuations and is an order of magnitude higher
in the summer months compared to the low temperature
winter months. Similarly, itis shown that an increase in speed
results in reduction of the excess fuel consumption.
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Sekil 5. Kaliforniya yol sisteminde bir HS20-44 kamyonu icin MIT PVI Modeli'nin sicaklik ve hiza kargi hasssaslig
Figure 5. Sensitivity of MIT PVI model to temperature and speed for a HS20-44 truck in California’s roadway system

4. PVI-Esneme Modelini Dogrulamak igin
Yapilan Deneysel Laboratuvar Caligmalari

Yukaridaki model teorik olarak dogru olsa da, bazi arastirmacilar,
modelin kaplama tabakasi yapisini ve malzeme ozelliklerini
hesaba katan kapsamli saha verilerine Kargi ampirik olarak
kalibre edimemis ve dogrulanmamis olduguna dair endiselerini
dile getirmiglerdir. Ancak, pahali ve zaman alici clmanin yani
sira ampirik arazi ¢calismalari ile ilgili sorun, yakit tuketim
olcumlerindeki hatalar, saha sartlarindaki degisimler (rizgar
hizi, hava sicakligl, egim, vb.) ve PVIyi etkileyen Ug elementi
(doku, duzgunsizluk ve esneme) birbirinden ayirmadaki gucluk
nedeniyle sonuglarin yuksek oranda degdisiklik gostermesidir.

Bu sorunlari ele almak icin MIT, tekerlek ve yal yapisinin
etkilesimini izole etmeye saglayan kucUk olgekli bir laboratuvar
deney sistemi gelistirdi. Elastik bir alt zemin Uzerinde iki-tabakall
bir viskoelastik kirigle (Sekil 6a) modellenen yol sistemi, Sekil
6 (b) 'de gosterilen iki katmanli silikon elastomer kaplama ile
deneysel olarak temsil ediimistir. Bu deney duzened;, bir dizi
Ust tabaka kalinigin, elastik modulun ve viskoelastik ozelliklerin
test edilmesine imkan verdi. Ayrica, kaplamalarin dedisik
yUklere ve hizlara sahip hareketli bir tekerlege tepkisini, hem
harekete direnen yatay kuvvet, hem de foto-elastisite olarak
adlandirilan bir teknikle gozlemlenebilmesini saglamistir. Sekil

4. "Desk Top" Experiments to Validate the
Pvi-Deflection Model

While the above model is theoretically sound, some
researchers still expressed concern that the model had
not been empirically calibrated and validated against
comprehensive field data that accounted for the pavement
layer structure and material properties. However, the
problem with empirical field studies, besides being costly
and time consuming, is that they can have high variability
in reported results due to inaccuracies in fuel consumption
measurements, changing field conditions (wind speed, air
temperature, grade, etc). and the difficulty of separating
the three elements that impact PVI (texture, roughness, and
deflection)

To address these issues, MIT developed a novel small-
scale, desk-top experiment that allowed them to isolate the
interaction of the wheel and the pavement structure. The
pavement system, a two-layered viscoelastic bearn on an
elastic subgrade (Figure 6 (a)) was experimentally represented
through a two-loyered silicone elostomer pavernent shown in
Figure 6 (b] This experimental setup allowed for a range of top
layer thicknesses, elastic moduli, and viscoelastic properties
to be tested, and the pavernents’ response to a moving wheel
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7 laboratuvar modelinin hareketli bir tekerlek yukune foto-
elastik tepkisinin bir ornedini gostermektedir. Malzemenin
icindeki gerilmelerin asimetrisi, tekerlegin daima “"yokus
yukan" hareket ettigini gosterir.

MIT, anahtar PVI parametrelerinin dedisken yukler, hizlar, yol
modulu dederleri, kaplama kalinliklari ve viskoelastisiteleri
(gevseme suresi) ile asirn enerji sonumlenmesi Uzerindeki
etkisini arastirmak igin, yaklasik 290 km'lik (180 mil) yol testine
esdeger 200'e yakin deneysel konfigurasyon gerceklestirdi.
Testler tamamlandiktan sonra, PVIlaboratuvar modelindeki
sonumlenme kuvvetlerinin, dikey yuk P, tekerlek hizi ¢ ve
Ust tabaka kalinhigina k karsisindaki olgeklenmesi arastirildr:

Deneyseldogrulama: 8E o« (c)~0-87p2:02h-0-63 Denklem3

Deneysel dlgeklemenin sonuglari, Denklem 2nin teorik esneme
kaynakli PVI modelinde bulunanlarla uyumlu bulunmug ve
yol yapisinin EFC'ye katkisini dogrulamistir. Ayrica, kaplama
rijitligindeki artisin, esneme kaynakli PVI'nin etkisini en aza
indirdigi tespit ediimis ve esneme kaynakli PVI etkilerinin
yakalanabilecegi ve yagam dongusu enerji kullanimi ve
emisyonlari Uzerinde onemli bir etkiye sahip olabilecegi
dogrulanmistir,

OE

Ust Katman: Esnemis asfalt, beton, kompozit
Top Layer: Bound asphalt, concrete, composite

Alt Katman: Bagsiz temel, alt-temel, alt zemin
Subtrate: Unbound base, sub-base, subgrade

X=x-ct

(8) dlceksiz - not to scale

of varying loads and speeds to be observed both through
the resulting horizontal force resisting its motion and visually
using a technique called photoelasticity. Figure 7 shows an
example of the desk-top model’s photoelasticity response to
a moving wheel load. The asymmetry of stresses inside the
material shows that the wheel is always moving “up a hill”

In total, MIT ran nearly 200 experimental configurations,
equivalent to 290 km (180 miles) of road testing, to investigate
the impact of key PVI parameters on excess energy
dissipation namely with varying loads, speeds, pavement
modulus values, pavement thicknesses and viscoelasticities
[relaxation time). Once the testing was completed, the scaling
of the dissipation forces from PVI desk-top model was
investigated against the vertical load P, wheel speed ¢, and
top layer thickness h:

Experimental validation:  8E o (¢)~0-87p2-02h=0-63 fgn 3

The results of experimental scaling were found to be consistent
with those in the theoretical deflection-induced PVI model
of Equation 2 and confirmed the contribution of pavernent
structure to EFC. It was also determined that an increase
in pavement stiffness minimizes the impact of deflection-
induced PVI and verified that deflection-induced PV impacts
can be captured and can have a significant impact on life
cycle energy use and emissions.

Sekil 6. (a) Teorik Madel ile (b) MasaUsti Model arasindaki bag
Figure 6. Link between the (o) Theoretical Model and (b) Desktop Experiment

Sekil 7. Fotoelastisite kullanilarak (a) sola giden tekerlek, (b) hareketsiz tekerlek ve (c) saga giden tekerlek igin kaplama igindeki
asimetriyi gosteren esneme kaynakli PVI laboratuvar deneyji

Figure 7. Desk-Top experiment of deflection-induced PVI showing the asymmetry of stresses inside the pavement using
phatoelasticity for (0] wheel moving left, (b] stationary wheel, and (c) wheel moving right
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5. Proje Duzeyinde PVI Uygulamasi

Sekil 2'de gosterildigi gibi ve cok cesitli baglamlardaki diger
degerlendirmelerde oldugu gibi, EFC analizlerinde hem
duzgunsuzlik hem de sehimi gbz énunde bulundurmak
onemlidir. Cunkuy, her birinin goreceli dnemi, dUzgunsuzlUk
kosullaring, trafik hacimlerine ve spesifik yol yapisi degerlerine
baglidir. Genel olarak, rijitlik makul bir sekilde sabitken yolun eski
olmasi ve onarima ihtiyag duymasi durumunda duzgunsuzlugu
iyilestirmek daha fazla etkiye sahiptir; ve yol, yeni veya gok
duzgun oldugunda ve kamyon saysi fazla oldugunda daha
buyUk bir nispi etkiye sahiptir.

Ornek olarak, Sekil 8 ve Sekil S, Kaliforniya Eyaletindeki
PVI etkileri icin degerlendirilen dort yol bolumu igin EFC'yi
gostermektedir (Coleri, Harvey, Zaabar, Louhghalam ve Chatti,
Ocak 2016; Harvey, Lea ve Kim, 2016} . Bu érnekte bir beton
kesiti, kampozit kesit, tam derinlik ve yar rijit bolum icin EFC,
litre/1000 km biriminde Gg farkl duzgunsuzlukte ([duzgun,
normal ve yuksek ondulasyonlu) ginde 1000 aracin gegtidi
bir deneyde Karsilastinimistir. Ustteki grafikler %5'lik kamyon
(50 kamyon / gun) icin, alttaki grafikler ise %30'luk kamyon
(300 kamyon / gun)igin verilmistir. Yapiya bagh EFC, Il. Nesil
MIT PVI Modeli kullanilarak hesaplanmistir; ve dUzgunsuzluk
etkileri, Dunya Bankasi Otoyol Gelistirme (HDM-4) modeline
dayanmaktadir (. Zaabar, 2010). EFC sonuclarinin, yuzey
sicakhigi 30° C olan bir yolda 56 km/s sabit hizda hareket
eden kamyon ve hafif araclara dayandigr unutulmamalidir.
Burada gosteriimese de, araglarin hizini veya yuzey sicakligini
degistirmek mutlak degerler Uzerinde etkili olur; ancak, genel
egilim ayni kalir. Sonuglari gézden gegirirken, birkag 6geye
dikkat cekmek gerekir.

- Toplam EFC, buyuk olgude degisir ve bu degisim, en iyi
senaryodan en kotuye dogru buyukluk derecesinin Uzerinde
olabilir.

- Kamyon EFCsi, hem duzgunsuzluk hem de yapisal tzelliklerin
bir fonksiyonu iken, hafif arag EFCsi duzgunsuzlukten
etkilenir. Yapisal EFC'nin hafif tasitlar igin dedil de kamyonlar
icin anemli olmasinin nedeni, yapisal PVI'nin dlgedi yuk
agirhgrile 2'nin kuvveti seklinde etkilenmesidir.

- Kamyon sayisi dusuk oldugunds, yapisal EFC'nin toplam
EFC’ye gore nispi onemi dusuktur ve duzgunsuzlUk
arttikga, yapisal EFC'nin nispi inemi daha da azalir (Grnegdin,
dizgunsuzluk daha fazla katkida bulunur).

- Duzgunsuzluk PVI etkileri, yol yuksek ondulasyonlu
oldugunda cok onemlidir. Karayolunun duzgun sartlar
altinda muhafaza edilmesi durumunda, duzgunsuzluk
kaynakli EFC'nin toplam EFC'ye gore nispi 6nemi buyuk
dlcude azalir (6rnedin, yapi daha fazla katkida bulunur).

- Herhangi bir trafik karigimi ve IRl seviyesi igin duzgunsuzluk
EFC'si, esas olarak tum yol yapilari igin aynidir (agik ve koyu
mavi bolumler); ve sadece, belli kaplama bozulmalarinin
ne kadar yavas veya hizli bir sekilde olustugu konusunda
kaplama tipinin bir fonksiyonudur.

5. Application of PVI at The Project Level

As shown for Figure 1, and as well as in other evaluations
across a wide range of contexts, it is important to consider
both roughness and deflection in analyses of EFC because
the relative importance of each depends on the roughness
conditions, traffic volumes and the specific paverment structures
being evaluated. In general, improving the smoothness has
a greater impact when the road is old and in need of repair
while stiffness is fairly constant value and has a larger relative
impact when the pavement is new or smooth, and there is a
large amount of trucks.

As an example, Figure 8 and Figure 9 show the EFC for four
pavement sections being evaluated for PVI impacts in the
State of California (Coleri, Harvey, Zaabar, Louhghalam, &
Chatti, January 2016; Harvey, Lea, & Kim, 2016). For this
example, EFC, in liters/1000 km, for a concrete section, a
composite section, full depth and a semi-rigid section are
compared for 1000 vehicles per day for three different levels
of roughness (smooth, medium and rough). The top graphs
are for 5% trucks (50 trucks/day) and the bottomn graphs are
for 30% trucks (300 trucks/day). The EFC due to structure
are computed using the MIT Generation Il PVI Model and the
roughness impacts are based on the Wold Bank's Highway
Development Model HDM-4 model (. Zaabar, 2070). Note that
EFC results are based on trucks and light vehicles traveling at
constant speed of 56 mph (90km/hr) on a pavement with a
surface temperature of 86° F (30° C) While not shown here,
changing the vehicles speed or surface temperature does
impact on the absolute values, but the overall trend remains.
In reviewing the results, several iterns can be noted.

- Total EFC varies substantially and that variation can be
over an order of magnitude from the best case to the worst
case.

- Light vehicle EFC is impacted by roughness while truck
EFC is @ function of both roughness aond structure. The
reason structural EFC is important for trucks and not light
vehicles is because the structural PVI affects scale with
the load weight by the power of 2.

- When the truck levels are low, the relative importance of
structural EFC to total EFC is relatively low, and as roughness
increases, the relative importance of structural EFC decreases
even further (e.g roughness contributes more)

- Roughness PVIimpacts are mostimportant when the road
is rough. If the roadway is maintained in a smooth condition,
the relative importance of roughness EFC to total EFC is
greatly reduced (e.g. structure contributes more)

- For any given traffic mix and IRI level, the roughness EFC is
essentially the same for all pavement structures (light and
dark blue sections) and is only a function of pavement type
in respect to how slowly or quickly that specific pavernent
deteriorates.
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Sekil 8. EFC Karsilastirmalari igin Kullanilan Yol Yapilari
Figure 8. Pavernent Sections used for EFC Comparisons

1000 Arag, Hiz=90 km/s, Sicaklik= 30°C, Baz alinan IRI = 0.62 m/km.
1000 Vehicles, Speed= 90 km/s, Temperature= 30°C, Base IRl = 0.62 m/km.
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Sekil 9. Farkl duzgunsuzlUk seviyeleri ve kamyon sayisi ile fazla yakit tuketimi
Figure 9. EFC results for different roughness conditions and truck levels

- Yapisal / esneme kaynakl EFC, belirli tasarim / malzeme

ozellikleri icin tum IRl kosullari (kirmizi ve sari bolumler) igin
esas olarak sabittir; ancak, kaplama tipi ve kamyon trafigi
hacimlerine gore degisir.

Beton kaplamalarda, yapisal / esneme kaynakl EFC duguktur
ve herhangi bir trafik karisimi veya kaplama kosulu igin
toplam EFC'ye dnemli bir katki saglamaz.

Diger yol yapllari igin yapisal / esneme kaynakli EFC, bu
vakada betona gore buyuklugu 2'nin kuvvetinden (100
kat) daha yUksektir Ancak, bu kaplamalar icin EFC'nin,
malzemenin visko-elastik ozellikleri dedistikce artacagina
veya azalacagina; ve buyuklugu degdisse bile egiliminin
degismeyecegine dikkat ediimelidir.
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- The structural / deflection based EFC is essentially constant

for all IRl conditions (red and yellow sections) for the specific
design / material properties; but changes based on the
pavement type and truck traffic volumes.

- For concrete pavements, the structural / deflection EFC

is low and is not a mgjor contributor to total EFC for any
traffic mix or pavement condition.

- The structural / deflection EFC for the other pavement

structures is more than 2 orders of magnitude (100 times)
higher than concrete for this case. However, it is important
to note that the EFC for these pavements will increase or
decrease as the visco-elastic properties of the material
changes and while the magnitude may change, the trend
will not.



- Genel olarak, yol yuksek onddlasyonlu ise duzgunsizluk
EFC'si sonuglari daha buyuk aranda etkiler. Ancak, yollar
duzgun muhafaza edilirse, yapisal EFC gok daha dnemli
bir rol oynamaya baslar.

- Genel olarak, kaplamalari birbirinden ayiran sey yapisal
/ esneme kaynakl EFC bilesenidir. Rijitligi en az olan
kaplamalarda en buyuktur ve kaplama rijitligi arttikca
azalir. Orta rijitlikteli kaplamalar, — kompozit ve yari sert -,
beton ve asfalt bolumleri arasindadir.

Sonug olarak, EFC'nin azaltimasinda hem duzgunsuzluk
hem de yapr onemli bir rol oynar; ve eder bir kurum veya yol
tasarimcisy, proje seviyesinde bir yol sisteminin EFC / GHG
emisyanlarini dusurmek isterse kullanilabilecegdi iki temel
strateji bulunmaktadir:

1. Omri boyunca yol kaplamasini dizgun tutacak bakim
aktivitelerini gelistirerek ya da uzun sure duzgun kalan
kaplamalar inga ederek duzgunsuzIigu dusuk bir yol
insa etmek ve bunu karumak.

2. Dahaazesneyecek sekilde daharijit yollar inga etmek
veya mevcut kaplamayi rijitlestirmek.

Bu stratejilerin sahip olabilecedi etkinin bir ornegi olarak
Sekil 10'da iki farkli asfalt ve beton kaplama alternatifi ve
iki farkli senaryo icin genel EFC'nin bir karsilastirmasi olarak
gsterimektedir Ik senaryo, “tipik diizgUinstizIuk senaryosu’dur
ve Sekil 10 (8) 'da gosterilmistir. Bu seklin salunda, AASHTO
Pavement ME Tasarim Prosedurd kullanilarak Missouri'de
yerel bir atoyoligin ongorulen IRl yer aimaktadir (MIT, 2014). Bu
grafikte gorulebilecedi gibi, asfalt orta duzeyde bir bozulmaya
sahiptir ve dugUk dizginsuzlik sevigesinde (kirmizi cizgi)
tutmakigin her 20 yilda bir onarim gegirmelidir. Beton kaplama,
yavas bir bozulma oranina sahiptir; ve onarim yapiimayan
asfaltla (mor ¢izgi) benzer bir 6mur boyu diuzgunsuzlik
saglar. Sag tarafta, EFC'nin PVI kaynagini (otomabillerden
kaynakli duzgunsuzluk, kamyonlardan kaynakl duzgunsuzlik,
otomabillerden kaynakliesneme ve kamyonlardan kaynakii
esneme) temel alan her bir kaplama icin Gngorulen EFC
yer almaktadir. Sadece dizgunsuzlik esasl PVI etkilerine
bakildiginda, her ikikaplama igin de temel olarak ayni olduklarini
gorebiliriz. Bununla birlikte, PVI yapisal EFC'si bir kez dahil
edildiginde, betonun ve asfalt yapilarinin betonun artan rijitlidi
nedeniyle genel EFC'de onemli bir fark yaratir.

Ikinci senaryo, Sekil 10(b)'de yer alan onarnm senaryosudur.
Cogu zaman, yol idarelerinin kaplamalari duzgun tutmalar
halinde, EFC'yi azaltacagini ve daha surdurulebilir kaplamalara
sahip olacagini belirtmektedir. Kaplamalarin duzgun tutulmasi
yardmci olurken, yapi/ esneme ayni zamanda, kaplama zaten
duzgun oldugunda baskin degdilse de Gnemli bir rol oynar. Bu
ornekte, Sekil 10 (b), 25.yilda beton kaplamaya bir elmas
taslama uygulanmasi durumundaki, ya da IRI'yr dusurmek
ve hatta yuksek seviyede duzgunsuzlugu korumak igin 10.
yllda asfalt kaplama yuzeyine kazima islemi yapildigindaki
EFC'yi gostermektedir. Goruldugu gibi, duzgunsuzlUk kaynakli
PVI'da EFC onemli dlgude azalirken, esneme kaynakl PVI
etkilerinden kaynaklanan EFC, IRI degisikliklerinden etkilenmez.
Aslinda, bu durumda, asfaltin toplam EFC emisyonlari, yapisal
PVl etkilerinden dolayi elmas taslama yapilimamig betondan
hala daha yuksektir.

- In general when the road is rough, roughness EFC drive the
results. However, if the roads are kept smooth, structural
EFC begins to play a much more important role.

- Overdll, it is the structural / deflection EFC component
that differentiates pavements. It is greatest on the least
stiff pavements and decrease as the pavement stiffness
increases. The medium stiff pavements —composite and
semi-rigid — are between the concrete and asphalt sections.

The end result is that both smoothness and structure play
a major role in lowering EFC and if an agency or pavement
designer wants to lower the EFC / GHG emissions of a pavement
system at the project level, they have two primary strategies
that can be used:

1 Build & Maintain Smoother Pavements either by
improving the maintenance activities that keep a
pavement smooth over its life time, or by building
pavements that stay smoother longer

2. Build stiffer, or stiffen the existing pavermnent so that
it deflects less.

As an example of the impact these strategies can have,
Figure 10 shows a comparison of two equivalent asphalt
and concrete pavements alternates and the overall EFC
for two different scenarios. The first scenario is a “typical
smoothness scenario” and is shown in Figure 10 (a) On the
left of this figure is the projected IRI for a local highway in
Missouri using the AASHTO Pavernent ME Design Procedure
(MIT, 2074) As can be seen on this graph, the asphalt has
moderate deterioration and is rehabilitated every 20 years
to keep the road at a low level of roughness (red line). The
concrete pavement has a slow rate of deterioration and
provides a similar level of lifetime smoothness as the asphalt
without rehabilitation (purple line). On the right is the projected
EFC for each pavement based on the PVl source of the EFC
(roughness from cars, roughness from trucks, deflection
from cars, and deflection from trucks). If one looks only at
roughness based PVI impacts, one can see that they are
basically the same for both pavements. However, once PVI
structural EFC is included, there is a dramatic difference in
the overall EFC for the concrete and asphalt structures due
to cioncrete’s increased stiffness.

The second scenario is an increased smoothness scenario
Figure 10 (b). Often times, it is stated that if agencies just
keep their pavemnents smooth, they will reduce EFC and have
more sustainable pavements. While keeping the pavements
smooth does help, structure / deflection also plays a major,
if not dominant role when the pavement is already smooth.
In this example, Figure 10 (b) shows the EFC if one were to
apply a diomond grinding to the concrete pavement at year
25, or do a Mill and Fill to the asphalt pavement at year 10
in order to lower the IRl and maintain an even higher level of
smoothness. As one can see, while the EFC from roughness
PVI are decreased substantially, the EFC from the deflection
PVI'impacts are unaffected by the IRl changes. In fact, for
this case, overall EFC emissions of the asphalt is still higher
than the concrete without diomond grinding solely due to
the structural PVl impacts.
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Sekil 10. Missouri'deki Yerel Otoyol igin Dizgunsuzluk ve Esneme Kaynakli PVI'n EFC'ye Etkileri (Esit Asfalt ve Beton Yol

Tasarimlar, AADTT 300/gun; 2 seritli; Islak Donma)

Figure 10. EFC from Roughness and Deflection based PV for Local highway in Missouri. (Equivalent Asphalt and Concrete

Pavement Designs, AADTT 300/day; 2 lanes; Wet-freeze)

Buradaki ana fikir, eder EFC Uzerindeki yapisal PVl etkileri goz
ardi edilirse, farkl senaryolarin surdurulebilirligi ile ilgili cikacak
sonuglarin kusurlu olacagidir. Bununla birlikte, EFC ve PVInin,
bir yol sisteminin surdurulebilirlik / cevresel etkilerinde nemli
bir rol oynamasina ragmen, s6z konusu praje igin bir stratejinin
faydali olup olmadigini belirlemenin tek yolunun, Sekil 1'de
gosterildigi gibi, insaat, bakim ve 6muUr sonu asamalarindan
kaynaklanan etkileri kadar PVI etkilerini dikkate alan kapsamli
bir LCA gergeklestirmektir. Bunun nedeni, azalan PVIyuklerinin
bedelini ekstra bakim faaliyetleri nedeniyle artan gevresel
yUklerle 6denip 6denmeyecedine karar veriimesidir. Sekil
11, Missouri'de farkll senaryolari karsilastiran yerel otoyol
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The takeaway is that if one ignores the structural PVlimpacts on
EFC the conclusions one would come to about the sustainability
of the different scenarios would be flawed. Having said that,
itis also important to note that while the EFC and PVI play an
important role in the sustainability / environmental impacts
of a pavement system, the only way to determine if such as
strategy is beneficial for a given project is to perform a full LCA
that takes account the PVl impacts as well as the impacts from
construction, maintenance and end of life phases as shown
in Figure 1. The reason for this is that one needs to determine
if the trade-off between increased environmental burdens
from the extra maintenance activities pay for themselves in



tasarimiar igin kapsamli LCA sonuglarini gdstermektedir. Hem
beton hem de asfaltigin gorulebilecedi gibi dizgunsuzlUk PVI
etkileri, buyuk olcude azalmistir; ve bu da genel alarak LCA
sonuclarini dusurmustur. Bununla birlikte, asfalticin, ekstra
kazima ve takviye operasyonlari betonda elmas taglama
isleminden cok daha yUksek bir GWP yukune sahiptir; ve
bu fazladan yuk, duzgunsuzluk azaltimasindan elde edilen
tasarruflari yok etmektedit. Azalma mevcuttur; ancak, fazladan
yapllan kazima ve takviye islemleri nedeniyle bu azalma yok
olmaktadir. Sonug olarak en buyuk EFC azaltimlari, hem
duzgunsuzlik yonlerini hem de yol sisteminin rijitlik yonlerini
ele almaktan gelmektedir.

reduced PVI burdens. Figure T1 shows the Full LCA results for
the local highway designs in Missouri comparing the different
scenarios. As can be seen for both concrete and asphalt, the
roughness PVl impacts are greatly reduced and that lowers
the overall LCA results. However, for the asphalt, the extra Mill
and Fill operations have a much higher GWP burden than the
diomond grinding and that extra burden eats at the savings
from to decreasing the roughness. There is a decrease, but
itis muted due to extra Mill and Fill operations. The end result
is that the greatest EFC reductions come from addressing
both the smoothness aspects and the stiffness aspects of
the paverment system.
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Sekil 11. Missouri Yerel Otoyolu igin Tam LCA Sonuglart. Esit Asfalt ve Beton Yol Tasarimi, AADTT 300/gun; 2 seritli; Islak donma
Figure 11. Full LCA Results for Local highway in Missouri. Equivalent Asphalt and Concrete Pavement Designs, AADTT 300/

day; 2 lanes; Wet-freeze.

6. Network Seviyesinde PVI Uygulamasi

MIT'in PVI madelini gelistirmedeki amaglarindan biri, bir yol
agryonetim surecine dahil edilebilecek hesaplama acisindan
verimli bir modele sahip olmakti. Buradaki fikir, buyuk veri
analizini proje seviyesindeki EFC ve karbon dioksit (CO.)
emisyonlariyla birlestirerek yol yonetimi ve yasam dongusu
enerji kullanimi / sera gazi emisyonlari arasinda niceliksel
bir baglanti olusturmakti. Daha sonra dedisen yol kosullari,
kaplama ozellikleri, trafik yukleri ve iklim kosullart icin mekansal
ve zamansal olarak entegre edilerek kurumlarin daha ekonomik
ve cevresel acidan surdurulebilir kararlar verebilmelerini
saglamaktir.

Bunu yapmak i¢in MIT, proje seviyesinde EFC / CO,
emisyonlarinin PVI'ya ydkseltimesini saglayan yeni bir siralama
algoritmasi gelistirdi. Boylece kurumlar, CO, emisyonlarina
onemli dlgude katkida bulunan bolumleri belirleyebileceklerdi.
Daha sonra, ag performansi ve cevresel etkilerin dnemlioranda
gelistirilebilecedinin konsept olarak gosterilmesinin kaniti clarak
Virginia Eyaleti Eyaletler Arasi Sistemindeki (Louhghalam,
Akbarian, & Ulm, 2016) ve California Ulastirma Bakanhg
(CALTRANS) Karayollari Agrndaki eysletler arasi otoyol
sistemleri birkag serit mili boyunca korunarak uyguladilar.
Bu makalede, CALTRANS &g analizine odaklanacaktir.

6. Application Of PVI At The Network Level

One of MIT's goals in developing their PVI model was to have
a computationally efficient model that could be incorporated
into a network paverment management process. The idea was
to create a quantitative link between pavernent management
and lifecycle energy use / GHG emissions by combining big
data analytics to project level EFC and carbon dioxide (CO,)
emissions. Then by integrating spatially and temporally for
varying road conditions, pavement properties, traffic loads
and climatic conditions; agencies could make better economic
and environmentally sustainable decisions.

To do this, MIT developed a novel ranking algorithm that
allows for upscaling the project level EFC / CO, emissions
from to PVI so agencies can identify sections contributing
significantly to CO- emissions. They then applied it to the
interstate highway systems in the State of Virginia Interstate
Systern (Louhghalam, Akbarian, & Ulm, 2016) and the California
Department of Transportation (CALTRANS] Highway Network
as a proof of concept to show that significant improvement
to both the network performance and environmental impacts
could be made by maintaining a few lane miles. This paper
will focus on the CALTRANS network analysis.
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Sekil 12. Ag Analiz Akisi; Esneme ve Duzgunsuzlik Kaynakli PVI Modellerinin Girdi ve Ciktilar
Figure 12. Flow of network analysis; the inputs and the output of deflection- and roughness-induced PVI models

Sekil 12, ag analizinin akis semasini ve MIT tarafindan kullanilan
gerekli veri setlerini gostermektedir. California eyaletindeki
yol kasullarina ve tasarimina iligkin bilgiler, CALTRANS'daki
Kaplama Perfarmansi Yonetimi subesinden alinmis olup,
2005-2013 yillari arasinda yer alan bes Yol Durumu
Arastirmasindan (Pavement Condition Surveys-PCS) elde
edilen verilerle birlikte mevcut yol agi icin Yer Alti Radari
(GPR) verileri de dahil edilmistir. Aurica, tim eyalet karayolu
sistemi icin CALTRANS Trafik Sayimindan binek otomobil
ve kamyonlarin gunluk ortalama trafik verileri gikarimistir.
Cografi Bilgi Sistemi (Geographical Information Systen-
GIS) tabanli haritalar, bir yol bolumanan hiz sinirini belirflemek
ve cografi kanumuyla kilometre isretlerini eslestirmek igin
kullanilmistir. Sicaklik verileri, Kaliforniya eyaletini kapsayan
yediiklim bolgesi igin aylik ortalama sicaklik formunda Ulusal
Okyanus ve Atmosfer Biriminin (NOAA] veri kumelerinden
elde edilmistir. Son olarak, kaplama malzemelerinin ve alt
zeminin elastik modulleri, eyaletin ilgili iklim bolgesiigin LTPP
veri tabanindan gikariimistir. Her bir veri kaynagindan ayri
olarak elde edilen yol bolumu tanimlayicilari ve kilometre
isaretleri, her bir 0.5 millik yol bolumu igin analiz verilerinin
ve sonuglarinin cografi konumlanyla eslesmesiamaciyla GIS
tabanli haritalar araciliyla homojenize edildi.

Cimento ve Beton Duinyast / Sayi: 136 / Kasim-Aralik 2018
Cement and Concrete World / No: 136 / November-December 2018

Figure 12 shows the flowchart of the network analysis,
and the required dota sets used by MIT. Information on
pavement condition and design in the state of California
were obtained from the Office of Pavement Management
and Performance at CALTRANS, including data from five
Pavement Condition Surveys (PCS) spanning 2005-2013
as well as Ground Penetrating Radar (GPR) data for the
current pavement network. Also, average daily traffic data
for passenger cars and trucks were extracted from the
CALTRANS Traffic Census for the entire state highway
system. Geographical Information System (GIS) base-maps
were used to determine the speed limit of a pavement section
and match its post-mile with its geographical location.
Temperature data were obtained from datasets of the National
Oceanic and Atmospheric Administration (NOAA) in the form
of average monthly temperatures for seven climatic regions
comprising the state of California. Lastly, the elastic moduli
of pavement materials and subgrade were extracted from
the LTPP database for the corresponding climate zone of the
state. Pavement section identifiers and postmiles, provided
separately within each data source, were homogenized
for every 0.5 mile of the pavement section to match the
dato and the results of our analysis to their geographical
locations via GIS base-maps.



Bu veri setlerinden elde edilen bilgiler, EFC ve ilgili CO.
emisyonlarini tashmin etmekigin PVI modellerinde girdi olarak
kullanilmistir. Yol duzgunsuzIugu (IR1) ve arag hizi, dizgunsizlik
kaynakli PVI madelinin (Chatti, 2012) girdileridir; oysa, MIT
PVI sehim modelinde yolun yapisal ve malzeme ozellikleri,
sicaklik ve arag hizlar kullanilir. Arag hizrile ilgili belirsizligi ve
yol duzgunsuzlugu ve esnemesi kaynakll EFC Uzerindeki
etkisini hesaba katmak icin, arac hizinin, malzemenin ve
yapisal ozelliklerin 1000 adet numunesi Uretmek Uzere bir
Monte-Carlo Simulasyonu gerceklestirilmistir.

Sekil 13 (a), 2013 yilinda CALTRANS agi Uzerindeki toplam
EFC'nin dagiiminikonumsal olarak gostermektedir. Sonuglar,
yetersiz yol kosullarina sahip yollara karsilik gelen, ancak
daha gnemlisi yuksek trafik hacimlerine sahip olan kentsel
alandaki yuksek EFC'nin varligini gostermektedir. Yollarin
nispeten duzgun ama kompozit yollarin ve yuksek kamyon
trafik hacminin bulundugu merkezi Kaliforniya vadisindeki
Kuzey-Guney dogrultusundaki eyaletler arasi yollar boyunca
yUksek bir yogunlasma meveuttur. Sekil 13 (b), arag tipine gore
duzgunsuzluk ve sehim kaynakli PVI bazinda EFC'nin yillik
analizini gostermektedir. Goruldugu Uzere otomobilin neden
oldugu PVI kaynakli emisyonlarin gogu dizgunsuzlUkten
kaynaklanirken kamyon kaynakl PVIemisyonlari, hem sehim
hem de duzgunsuzlukten Kaynaklanmaktadir.

EFC'yiyolbalumunden ag dlgegine yukseltmek, ag duzeyinde
karbon yonetimini goz 6nunde bulundurarak stratejik
rehabilitasyon planlamasi igin bir arag sadlar. Buradaki zorluk,
yol bakiminin minimum serit mili ile maksimum emisyon
azaltimina yol agan en kisa yolu bulmaktir. Bunun yapilabilecedi
potansiyel yollarin gdzden geciriimesinde MIT, asin emisyonlarin
buyukluk derecesi grafiginin, Zipf yasasina benzer bir guc
yasasi davranigi sergiledigini kanitlamistir. Dider bir deyisle
belirli bir x degerinin clgimunun p(x) olasiligl, o degerin kuvvet
fonksiyonun tersiyle orantili olarak dediskenlik gosterdigi
olasiliksal dagiimdir. Yani, p(x) = Cx-®seklindedir. Burada
C, normallestirme sabiti; o de kuvvet yasasi Ussudur. GUg
yasasl davranigi, deprem buyuklugu, sozcuklerin sikhigi ve
digerlerinin yani sira makalelerin alintilanmasi gibi genig bir
yelpazede ortaya Gikar.

Emisyon temel enerji yasasi dagiiminin yol aglarina
uygulanabilirligi goz 6nune alindiginda, MIT, EFC degerlerini
siralayarak yuksek EFC'li birkag yol bolumund dusuk etki
oranina sahip olanlardan ayirabilmistir. Boylelikle,CO,, NOX,
PM, .ve PM_ gibi sUrdUrulebilirlik etki tahmininde kullanilan
emisyonlar turleri igin ag seviyesinde emisyon azaltmak
amaciyla en kisa yolun ne oldugu belirlenebilmektedir. Bu
sureg, CO, emisyon azalimina dayall bakim yonetimi stratejisini,
yollarin rasgele bakiminin yapmas, trafik hacrmine dayal yollarin
segilmesi ve sadece IRl degerlerine dayali olarak yollarin
secilmesiyle ilgili mevcut uygulama gibi diger stratejilerle
karsilastirmak igin aptimal bir gergceve sunmaktadir.

The infarmation from these data sets provided the inputs to
the PVI models to estimate the EFC and related CO, emissions.
The pavement roughness (IRI) and vehicle speed are the inputs
to the roughness-induced PVI model (Chatti, 2012) whereas
pavement structural and material properties, temperature and
vehicle speeds are used in the MIT PVI deflection model. To
take into account the uncertainty associated with vehicle
speed and its impact on the EFC due to paverment roughness
and deflection, a Monte-Carlo Simulation was performed to
generate 1000 samples of vehicle speed and material and
structural properties.

Figure 13 (0] shows the distribution of the total EFC on the
CALTRANS network by location in 2013. The results indicate
high EFC around urban area, which correspond to roads with
some poor pavement conditions, but more importantly with
high traffic volumes. There s also a high concentration on the
North-South Interstates through the central California valley
where the roads are relatively smooth, but are composite
pavements and have high truck volumes. Figure 13 (b) shows
the yearly breakdown of EFC based on roughness- and
deflection-induced PVI by vehicle type. As can be seen,
most of the car induced PVI related emissions are due to
roughness, while truck induced PVI emissions are due to
both deflection and roughness.

Upscaling the EFC from pavement section to the network-scale
provides a means for strategic rehabilitation planning when
considering network-level carbon management The challenge
is to find the shortest path that results in maximum emissions
reduction with minimum lane-mile of road maintenance. In
reviewing potential ways that this could be done, MIT found
that the rankmagnitude plot of the excess emissions exhibits
a power-law behaviour akin to Zipf's low, i.e. a probability
distribution, where the probability plx) of measuring a particular
value x varies inversely as a power function of that value,
ie plx) = Cx=% with C a normalization constant, and o. the
powerlaw exponent. Power-law behaviour appears in a wide
range of phenomena such as magnitudes of earthquakes,
frequency of words, and citation of papers among others.

Given the underlying power-law distribution of emissions is
applicable to the pavement network, MIT was able to rank
and separate the few road sections with high EFC, from the
many low impact ones and thus provide the shortest path
for the network-level emission reduction for sustainability
impactestimators such as CO; NOx, PM, . and PM, emissions.
This process provides an optimal framework for comparing
a maintenance management strategy based CO- emissions
reductions to other strategies, such as randomly maintaining
the roads, choosing the roads based on traffic volume, and
the current practice of selecting roads based only on their
IRl values.
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Sekil 13. VA Eyaletler Arasi Yollarda Duzgunsuzluk ve Esneme Kaynakli Yillik Fazla CO» Emisyonu (Kabul edilen hiz = 100

km/h; kabul edilen sicaklik= 16 C)

Figure 13. Roughness and deflection induced annual excess CO. emissions on VA interstates (Assumed speed= 626 mph;

assumed temperature= 67F)

Sekil 14, ag boyunca rehabilitasyon ihtiyaci olan ag kaplama
bolumlerinin onceliklendirimesinde degerlendirilen cesitli
siralama stratejilerinin sonuglarini sunmaktadir. Bu stratejiler,
rehabilitasyona ihtiyag duyan yollarin rastgele siralanmasini
(optimizasyonun Ust sinin oldugu gosterilmistir); yuksek
dizgunsuzluk (IR1) degerlerine gore yollarin siralanmasi
(bircok eyalette ortak bir yol yonetimi uygulamasi); yol
duzgunsuzlugune, IRI, ve toplam kamyon trafik hacmine,
AADTT (IRLAADTT)'ye gére yollarin siralamasi; kamnyonlarin
dizel tuketimini en aza indirgemek icin yollarin siralamasiyla
Kaliforniya genelinde dizel kaynakl emisyonlarin(NO,, PM, . ve
PM, ) siralanmasi; IRLAADT ile duzgunsuzlugun toplam tasit
trafigi Uzerindeki etkisinin siralamasi; ve son olarak ve esit
sekilde, EFC ve CO, emisyonlarini en aza indirilmesini igerir.

Garuldugu gibi yol kosullarinin, trafik yuklerinin ve iklim
kosullarinin entegrasyonu olan EFC siralamasina dayanan
secim, seritmili basina dugen CO, emisyonlarinin azaltminda
maksimum orana ulasiimasina yol agmaktadir. Yani, PVI kaynakli
emisyonlarini temel alan siralama kullanilarak CALTRANS aginin
hangi bolumunun onarilacaginin secilmesiyle CALTRANS,
eyaletler arasi agin toplam serit milinin %20'sini koruyarak
asin CO, emisyonunun toplaminin %58'ini azaltabilmektedir.
Ayni sonug, rastgele secim kullanildiginda serit milinin
%58'inin ve yalnizca IRI degerleri dikkate alinarak yapilan
yol bolumlerini segiminde serit milinin yaklasik %27'sinin
korunmasini gerektirecektir.
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Figure 14 presents the results of various ranking strategies
evaluated in prioritizing the network pavement sections in need
of rehabilitation throughout the network. These strategies
included randomly ranking roads in need of rehabilitation
(which is shown to be an upper bound to the optimization);
ranking of roads with high roughness (IRI) values (@ common
pavement management practice in many states): ranking
of roads based on a combination of road roughness IRl and
the total truck traffic volume AADTT (IRLAADTT): a ranking of
diesel induced emissions (NO,, PM, ., and PM, ] throughout
California by ranking of pavements to minimize truck diesel
consumption; a ranking of the impact of roughness on the
total vehicular traffic, through IRLAADT, and lostly and equally,
by minimizing the EFC and CO, emissions.

As can be seen, the selection based on ranking EFC, which
is an integration of road conditions, traffic loads and climatic
conditions, leads to a maximum reduction rate of CO,
emissions per lone mile maintained. That is, by selecting
which portions of CALTRANS network to rehabilitate using
rankings based on PVI-induced emissions, CALTRANS can get
a 58% reduction of total excess CO. emissions by maintaining
only 20% of the total lane-miles of the interstate network.
The same result would require maintaining 58% of the lane-
miles when using random selection, and approximately 27%
of the lane-miles when selecting road sections based only
on the IRl values.
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Sekil 14. Emisyon azalim potansiyeline gore onarim igin farkli yol segim stratejilerinin karsilastirimasi
Figure 14. Comparison of different road selection strategies for maintenance in terms of emission reduction potential

Bu ag analizinin, sadece, karayolunun hangi bolumlerinin
rehabilitasyon icin secildigine dair bir hizli bakis sundugu
nat ediimelidir ve tum rehabilitasyon faaliyetlerinin ayn,
tek seferlik faydayi sagladigi varsayiimalidir. Belirli bir bolum
icin en uygun rehabilitasyon stratejisi, farkl rehabilitasyon
seceneklerinin hem uzun vadeli yumusaklik ve sertlik EFC /
PVl etkilerine hem de daha 6nce de bahsedildidi gibi yol 6mru
Uzerinde minimum etkiyle sonuclanacak farkll potansiyel
rehabilitasyon ¢ozUmlerinin gevresel aysk izlerini hesaba katan
proje seviyesindeki LCA'ine dayanmalidir. Ornegin, merkezi
California vadi bolgesinden gegen Kuzey-Guney Eyaletler
Arasi yollar Uzerinde, en buyuk azaltmi elde etmek icin,
secilen rehabilitasyon faaliyetleri hem sistemi sertlestirmeli
hem de dizgun hale getirmelidir (yuksek kamyon hacimli
yolun orta sertlikteki yol sisteminden olugmasi).

7. Ozet

2009 yilinda, ABD cimento ve beton endustrileri daha
surdurulebilir ve dayanikli yol altyapisina ve binalara yol agacak
atiimlar gelistirmek ve Uretmek icin Massachusetts Teknoloji
Enstitistnde (MIT) Beton Surdurdlebilirlik Merkezini (CSHub)
kurdu. Yollarla ilgili olarak, MIT, “kullanim agamasi‘nin ve ozellikle
de Yol Aracl Etkilesiminin, s6z konusu yol tasarminin cevresel
etkisinde neredeyse her zaman gnemli bir rol oynadigini ve
bu etkilerin genellikle yol malzemelerine ve ingaating iligkin
etkilerden daha yuksek oldugu tespit etmistir.

Bu bulguya dayanarak MIT, bir yal sisteminin asir yakit
tUketimini belirlemek igin yapi ve malzeme Gzeliklerine (sistemin
sertligine) dayanan mekanik tabanl bir PVI deformasyon
modeli gelistirmistir. Daha sonra MIT, PVI-Deformasyon (Uapi)
modelini kismen kalibre etmek ve dogrulamak igin tekerlek
ve yol yapisinin etkilesimini izole etmelerini saglayan kuguk
olgekli, masa Ustu bir deney gelistirmisgtir. Son olarak MIT, bu
modelin hem proje seviyesinde hem de ag seviyesinde PVI
kaynakl etkilerin azaltimasinda nasil kullanilabilecedini ve
kurumlarin anlamli sekilde emisyon azaltimina yol agabilecek
karar verme surecinin nasll gelistirecegini ortaya koymustur.

Itis important to note s that this network analysis only provides
a snapshot of which sections of roadway are selected for
rehabilitation and it assumes that all rehabilitation activities
provide the same, one-time benefit. The optimal rehabilitation
strategy for a given section should be based on a project
level analysis that looks at both the long-term smoothness
and stiffness EFC / PVl impacts of the different rehabilitation
options, and a project level LCA that takes into account the
environmental footprint of the different potential rehabilitation
solutions, as described above to determine the solution(s) that
results in the minimum impact over the life of the pavement For
example, on the North-South Interstates that run through the
central California valley region, to get the greatest reductions,
the chosen rehabilitation activities should both stiffen up the
system and as well as smooth it (it is high truck volume route
made up of a medium stiffness composite pavement system).

7. Summary

In 2008, the US cement and concrete industries established
the Concrete Sustainability Hub (CSHub) at the Massachusetts
Institute of Technology (MIT) to develop and find breakthroughs
that will lead to more sustainable and durable pavement
infrastructure and buildings. With regards to pavements,
MIT found that the “use phase” and in particular Pavernent
Vehicle Interaction almost always plays a substantial role in
the environmental impact of given pavement design, and that
these impacts are often higher than the impacts associated
with the pavernent materials and construction.

Based on this finding, MIT developed a mechanistic based PV/
deflection model to determine excess fuel consumption of a
pavement systermn based on its structure and material properties
(the stiffness of the system] MIT then developed a small-scale,
desk-top experiment that allowed them isolate the interaction
of the wheel and the pavement structure to partially calibrate
and validate the PVI-Deflection (structure] model. Finally, MIT
showed how this model can be used at both the project level
and network the level to reduce the PVi-related impacts and
improve the decisionmaking process so that agencies can
lead to reduced emissions in meaningful ways.
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Bu analizden elde edilen baslica bulgular sunlard:
- Fazla yakit tuketimi (EFC) dikkate degerdir.
- Hem dizgunsuzluk hem de yapi EFC'yi etkiler ve belirli

kosullarinigerigi hangisinin (yapi veya dizginsuzlik] baskin
oldugunu belirler.

- Genel olarak, kamyonlar hem duzgunsuzlUk hem de yapisal/

esneme kaynakl PVItarafindan etkilenirken; hafif araglar,
duzgunsuzluk kaynakli PVI'den etkilenir.

- Proje dizeyinde yakKit, sera gazive para tasarrufu saglayacak

yol tasarimlarini gelistirmek igin tasarim surecine EFC
dikkate alinabilir.

- Ag duzeyinde EFC, agin cevresel etkisini azaltmada en

buyuk etkiye sahip olacak rehabilite edilecek yol bolumlerinin
seciminde bir arag olarak kullanilabilir.

- Hem ag analizinden hem de proje seviyesi ¢zelliklerinden

gelen bilgiler kullanarak karar vericiler, otoyol aginin gevresel
etkilerini azaltma konusunda en uygun maliyetlicézUmlere
sahip olabilmek icin hangi faaliyetlere yatinm yapacaklari
konusunda daha bilingli kararlar verebilirler.

From this analysis, the major findings were:
- Excess Fuel Consumption (EFC) is significant
- Both roughness and structure impact EFC and the context

of the specific circumstances will determine which (structure
or roughness) is dominant.

- In general, light vehicles are primarily impacted by

roughness-induced PVI while trucks are impacted by
both roughness and deflection-induced PVI

- At the project level, EFC can be incorporated into the

design process to improve pavement designs that save
fuel, GHG, and money.

- At the network level, EFC can be used as a means to

select the roadway sections for rehabilitation that will
have the greatestimpact on reducing the environmental
impact of the network.

- By using both the information from the network analysis

and project level specifics, decision-makers can make
more informed decisions on which activities to invest in,
in order to have the cost effective solution at lowering
the environmental impact of the highway network.
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Hammadde Ocaklarinda Elektrik Enerjisi
ile Istihrac Yapilmast: Dizelden Elektrikliye
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Ozet

Nuh Cimento A S/nin istiraki olan CIMNAK Ltd Sti. gimento
Uretimi igin gerekli olan gunluk 20.000 ton hammaddeyji
¢imento fabrikasina tedarik etmektedi. Hammadde ocaklarinda
calisan is makinalar bir yilda 2 milyon litreden fazla dizel
yakit tuketmektedir.

Dizel yakit, en onemli maliyet kalemi oldugu kadar ciddi bir
CO, emisyon kaynadidir. Bu nedenle dizel yakit tiketiminin
azaltlmasi hem maliyeti hem de CO, emisyonunu kontrol
altinda tutmak i¢in onemlidir.

Iki yil stren muhendislik galismalari sonucunda ekonomik
Omrand tamamlamis 120 ton sinifi hidrolik shovelin elektrikliye
cevrilmesine karar verilmistir.

Ug hafta stren montaj strecinden sonra gesitli teknik ve
isletme problemleriile karsilasildiysa da elektrikli is makinasi
basari ile gunluk isletmeye dahil edilmistir.

Elektrige donusum prajesinin 1 yil gibi kisa bir surede kendini
geri 6demesi beklenmektedir. Projenin bir diger faydasi da
zaten ekonomik 6Gmrunu tamamlamis bir is makinasinin tekrar
islerlik kazanmasidrr.

Projeyi farklikilan bir diger ozellik ise elektrikli is makinasinda
tUketilen elektirigin doner firndan ¢ikan sicak gazlardan
elektrik Ureten Atik Isi Geri Kazanim Tesisinde Uretilmesidir.
Bu dzelligi ile donusum projesi tamamen yesil ve surdurulebilir
uretim uygulamalarina guzel bir ornektir.

Girig

Nuh Cimento San. A.S'nin igtiraklerinden alan CIMNAK
Tasimacilik Limited Sirketi, 1973 yilinda Nuh Cimento tarafindan
kurulmus ve Nuh Grubu bunyesinde madencilik faaliyetlerini
yurutmektedir. Bu kapsamda Nuh Cimento maden ruhsat

sahalari ve fabrika igerisinde gunlik 20.000 ton hammadde
temin etmektedir.

Abstract

CIMNAK Co, a subsidiary of Nuh Cement Inc. in Turkey, has
been supplying Nuh Cement 20.000 tons of raw material
daily for the sole production of cement. Diesel powered
machinery has been employed at the quarries and diesel
fuel consumption is well over 2 million liters annually.

Diesel fuel is not only a major cost item but also a main source
of CO, emissions. A team of engineers have been working
on the possibility of decreasing diesel fuel consumption and
replacing it with electricity, if possible green energy.

As a result of two years of hard work and engineering, the
team came up with a technically mature solution and decided
to apply it to an already old and discarded 120ton-class
shovel due to unsolved engine problems.

After 3 weeks of conversion period, the shovel was
successfully converted to all-electric. Although there were
some unexpected operational issues during the first few
months of operation, at the moment electric shovel is fully
operational and generating benefit for the company.

The conversion project can easily pay for itself in about
one year. Additionally already-discarded shovel was put to
daily operation which constitutes the major benefit of the
conversion project.

Additionally the electricity consumed at the shovel was fed
from the waste heat recovery system of Nuh Cement which
generates electricity out of hot gases exhausted from the
clinker kiln. So this additional feature makes the conversion
project all-green and probably one of its kind in the world.

Introduction

CIMNAK Transport Company, which is one of the subsidiaries
of Nuh Cement Inc, was founded in 1979 by Nuh Cement and
carries out mining activities within Nuh Group. In this context,
CimNak provides 20.000 tons of raw materials daily in the
mining license areas of Nuh Cement.
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Bu yaziile CIMNAK N sahip oldugu ve madencilik faaliyetlerini
yuruttigu maden makinelerinden 2003 madel Hitachi
EX-1200-5LD hidrolik shovelis makinesi elektrikliye cevirme
projesi hakkinda bilgi aktariimasi amaglanmistir.

Elektrikliye cevrilen makinenin ozellikleri asagidaki tabloda
veriimistir.

Tablo 1. Makinanin ana ozellikleri
Table 1. Main features of the equipment

Marka / Brand

Model

Tipi / Type

Kova Kapasitesi / Bucket Capacity
Motor Gucu / Engine Power
Agirlik / Weight

Elektrige donusum oncesi asagida belirtilen gesitli teknik ve
idari endiseler g6z 6nunde bulundurulmustur:

- Guc verimi ve yukleme hizi, dizel motorla benzer olacak mi?
- Kabloya bagl olarak galismaya operatorler alisabilecek mi?
- Kablo kaynakliis kazasi riski var mi?

- Beklenmedik elektrik arizalari nedeniyle guvenilirlik katsayis
dizel motor kadar olabilecek mi?

Donldgturme Sureci

Makinenin donusum isleri ile ilgili hizmet alimr icin yerli bir
firma ile anlasiimistir. Dénusum firmasi gerek projelendirme
gerekse ekipman temin ve montaj islerini anahtar teslim
esasina gore yuklenmistir. Bu gercevede,

- Dizel motor ve aksami,
- Radyator,

- Mazot deposy,

- Turbg,

- Hava filtresi,

- Yakit pompasi sokulmustur.

Elektrikliye cevirmek icinise,

- Elektrik motoru (500 kW)

- Makine arkasindaki kabloyu serip toplayabilen kablo tambury,
- 100 metre kablo

- 6,3/0,4 KV Kuru tip trafo,

- Elektrik kumanda panosu monte edilmistir.

Makine aksaminin sokulup yerine elektrikliye cevrim igin

gerekli ekipmanlarin montaji ve baglantilarin yapimasi yaklasik
3 hafta sirmustur.
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In this article, it is aimed to convey the experience gathered
during the conversion of the 2003 model diesel fuel powered
Hitachi EX-1200-5LD hydraulic shovel to electric.

The main features of the machine converted to electric are

given in the following table (Table 1)

HITACHI EX1200-5LD
2003

Shovel

65m3

650 HP

114 ton

The following technical and administrative concerns were
taken into consideration before the conversion:

- Will the power efficiency and loading speed be similar to
the diesel engine?

- Will the shovel operators be able to work with the power
cable attached to the machine?

- Is there a potential risk of cable-induced work accidents?

- Can the availability and reliability of the electric powered
shovel be as high as the diesel engine powered version
due to the unexpected electrical failures?

The Conversion Process

A local conversion company was hired for the procurement
of equipment and services related to the conversion of the
machine. The conversion company was in charge of the
design, equipment supply and installation works on a turnkey
basis. In this context,

- Diesel engine and related components,
- Radiator,

- Diesel fuel tank,

- Turbocharger,

- Air filter,

- The fuel pump has been removed.

In order to convert to electricity,
- Electric motor (500 kW)

- Cable drum behind the machine that can spread and
collect cable,

- 100 meters of cable
- 63/04kV Dry type transformer,
- Electrical control panel are mounted.

It took about 3 weeks to assemble the necessary equipment
for the conversion of the electric shovel.



Resim 1. Dizel motorun sokulmesi
Picture 1. Dismantling the diesel engine

Dénustirme Sonrasi Tespitler

Makine, badlantilari yapilip elektrik verilmesi ile ¢alisir
hale gelmigtir. Calisma sonrasi yapilan tespitler asagida
Ozetlenmstir:

1. Elektrikle ¢calisan makine, dizel motorlu haline gore ayni
gug ve performansta ¢calismaktadir.

2. Mazot, motor yag), antifriz, sogutma suyy, yakit filtresi,
motor yag filtresi kullanmadan maksimum gucune
ulasmistir.

3. Elektrik motoru hidrolik pompalari tahrik ederek galigan
Hitachi EX-1200 hidrolik shovel ayni gucte, daha verimli,
daha cevreci, daha sessiz bir makine haline getirilmistir.

4. Elektrik tahrikli makine, pompanin en verimli oldugu
devirde surekli calismakta olup dizel motora gore verimi
daha yuksektir.

5. Kablokaynakli ariza ve is kazalarinin dnlenmesiicin kablo
tamburu ile beraber satin alinmasi gereklidir.

6. 15 yasinda ve neredeyse atil durumdaki bir is makinasi
tekrariglerlik kazanmis, ekonomik servis 6mru uzatimis
ve yeni is makinasl satin alma bedeli kadar tasarruf
sadlamistir

Elektrikli EX-1200'Un yukleme esnasindaki iki resmi asagida
gosterilmis olup, makinanin galisirken cekilmis bir video
kaydina asagidaki adresten ulasllabilir.

https://www.youtube.com/watch?v=jxloCT8KOCQ

Observations after the Conversion Process

The machine has become operational upon making
necessary connections and energizing the electric motor.
The major outcomes after the conversion is summarized
as follows:

1 Electrically operated machine works in a similar fashion
as compared to the diesel version in terms of power and
performance such as loading time, bucket digging force
etc.

2 Ithaos reached its maximum power without using diesel
fuel, engine oil, antifreeze, cooling water, fuel filter and
engine oil filter.

3. Hitachi EX-1200 hydraulic shovel powered by electric
motor driven hydraulic pumps, has been turned into
a more efficient, greener, quieter machine without
sacrificing from the power and performance.

4. Electrically driven machine is continuously running at
the most efficient speed of the pump and as a result
the efficiency is higher than the diesel engine driven
machine.

5. Itis necessary to purchase the cable drum in order to
prevent cable originated work accidents.

6. 15 year old almost-obsolete shovel was revitalized and
the service life was extended which translates into major
savings of a brand new shovel purchase.

Sample pictures showing the operation of the Electric
EX-1200 are presented below and the whole operation can
be viewed through the video link below,

https://www.youtube.com/watch?v=jxloCT8KOCQ
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Resim 2. Elektrikli EX-1200 ile 100 ton sinifi kaya kamyonu yuklenmesi
Picture 2. All-electric EX-1200 loading o 100 ton closs rigid frame truck

Ote yandan makinanin isletmeye alinmasi sirasinda bazi
zorluklarla karsilasiimis olup bunlar agagida 6zetlenmistir.

1.

2.

Operatorlerin kabloya alismalari bir sureg aliyor.

Yerde serili olan kablonun sahada galisan diger makinalar
tarafindan ezilmemesine dikkat etmek gerekiyor.

VYerde serili olan kabloyu yer yer korumaya (boru iginde
vb) almak gerekiyor.

Yerde gereginden fazla serili kablo olmamasiigin makinaya
monte “Kablo Tamburu” da satin alinmalidr.

Makine basinda orta gerilim elektrik bilgisi olan bir
teknisyen bulundurmak gereklidir.

Dénusum Sonrasi Yapilan Analizler

38 saatlik isletme suresi ardindan yapilan olgum sonuglari
asagida ozetlenmistir (Resim 3);

1

EX-1200 shovel, dizel motor ile 87 It/saat motorin
tUketiyordu. Elektrikile ¢calismaya baslayinca 38 calisma
saatinin ortalamasi olarak 225 kWh elektrik tukettigi
olguldu.

Eylil 2018 itibariile KDV hari¢ cari matorin pompa satis
fiyat1 5,37 TL/It iken elektrik satis fiyati 0,5 TL/KWh'dir.
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On the other hand there has been some challenges that
were faced during the operation and they are summarized

as follows:

1 Getting shovel operators to get used to the cable takes
time and effort

2 Itis vital to be careful not to crush the cable laid on the
ground by other machines working within the vicinity.

3. Itis a good practice to protect the cable laid on the
ground by placing it inside a pipe.

4. Machine-mounted Cable Drum must be purchased to
avoid over-laid cables

5. Itis necessary to employ a technician with medium

voltage (34,5kV) experience.

Analysis Performed after the Conversion
Process

Measurements made after 38 operating hours are listed as
follows (Picture 3)-

1

2

EX-1200 shovel consumed 87 It/h of diesel fuel befare
conversion. After the conversion the shovel is measured
to consume 225 kWh of electricity based on the average
of 38 operating hours.

As of September 2018, the sales price of diesel fuel
excluding VAT is 5.37 TL / It, while the electricity sales
price is 0.5 TL / kWh.



3. EX-1200 saatlik mazot harcamasi 467 TL iken saatlik
elektrik masrafi 113 TL olarak gergeklesmistir.

4. Bir saatte elde edilen yakit tasarrufu 354 TL olarak
gerceklesmistir.

5. Uzundonem sirket muhasebe kayitlarina gore dizel motor
periodik bakim masraflarindaki tasarruf bir calisma saati
icin yaklasik 89 TL aolarak gerceklesmistir.

6. Ismakinalarinin en gok bakim gerektiren aksami motor,
radyator ve mazot pompasi oldugu dusunulurse bakim
ekibi Uzerindeki is yukunu azaltici etkisi vardrr.

7. Bir ylda 165.000 litre mazot tasarruf saglandigi gibi
CO, salinimi 441 ton azaltimigtir.

8. Servis 0mrunu tamamlamis bir is makinasi ekonomiye
kazandirilmistir.

3. EX-1200 hourly diesel fuel consumption is 467 TL while
the hourly electricity costis 113 TL.

4. Fuel savings in one operating hour amounted to 354 TL.

5. The savings in the periodic maintenance costs of the
diesel engine are approximately 89 TL per operating
hour based on the long term company recordings.

6. The conversion has the effect of reducing the workload
on the maintenance team simply because the most
time consuming maintenance workload of the quarry
machinery is comprised of diesel engine, radiator and
diesel pump.

7 Annual consumption of 165.000 liters of diesel fuel
have been saved which translates into reduction of CO,
emission by 441 tons.

8 The shovel which completed the useful service life has
been rejuvenated.

Resim 3. Elektrikli EX-1200 izleme Ekrani
Picture 3. All Electric EX-1200 Panel

Guncel fiyatlarla makinenin birim saatteki elektrik tuketim
maliyeti, tukettigi mazot maliyetinin dortte birine dusmustar.
Sadece yakit tasarrufundan hesap yaparak dondsum
maliyetinin geri 6deme suresi, yaklasik 3.000 calisma
saati olarak hesaplanmistir. Dizel motor aksami ile ilgili sarf
malzemeleri, yedek parga, bakim ve revizyon gibi bakim
maliyetlerinin hesaba dahil ediimesi durumunda bu sure
2.300 galisma saatine dusmektedir.

Sonug

Gerek Nuh Cimento hammadde ocaklari gerekse Turkiye'deki
kireg ve gimento fabrikalariigin yeni bir uygulama olan elektrikli
is makinalarina donusum projesi, yapilan masraf ve emedin
karsiligini vermis gorunmektedir.

Is makinasinda tuketilen elektrik, Klinker finnindan ¢ikan
sicak gazlardan elektrik Ureten Nuh Cimento'nun atik isi
geri kazanim tesisinden beslendiginden, donusum projesi
tamamen yesil ve muhtemelen turunun nadir drneklerinden
biri olmustur.

Maliyet azaltici etkisi kadar CO, salinimi ve gevreye verilen
zararin en aza indirimesi agisindan memnuniyet verici bir
proje hayata gegirilmistir.

The electricity consumption cost of the machine per unit
hour has been measured to be equal to one quarter of the
diesel fuel cost The payback period of the conversion costis
caleulated as approximately 3,000 operating hours only by
considering the fuel savings. Taking maintenance costs such
as consumables, spare parts, maintenance and overhaul
related to diesel engine components into consideration,
payback period falls to 2300 operating hours.

Conclusion

Conversion-to-electricity project seems to have paid off the
expenses incurred and the endeavor for the benefit of Nuh
Cement. In addition the project has opened an opportunity
window for cost reduction and environmental consciousness.

Since the electricity consumed at the shovel was fed from
the waste heat recovery system of Nuh Cement which
generates electricity out of hot gases exhausted from the
clinker kiln, the conversion project is all-green and probably
one of its kind in the world.

A satisfactory project has been implemented which is aimed
at reducing CO, emissions as well as the cost
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Cimento Kimyasi 171 2. Mekanik Ozellikler
Katkilar 1.2. 2.2. Katkilar

Proses 1.8

Cimento ve Beton Dinyasi Dergisinin bu sayisinda taranarak, zetleri ¢cevrilen dergiler asagida verilmistir.

e Cement and Concrete Research
¢ ACI Materials Journal

e Egyptian Journal of Petroleum
e Materials and Structures

1. GIMENTO

1.1. Cimento Kimyasi

11.1. Siilfath Cimentolarin Kimyasal Bilesimi ve Ozellikleri

Krivoborodov Yury R, Samchenko SV, Kouznetsova TV, ACI Materials Journal Ekim 2018

Bu calisma, sulfatl klinkerlerin ve bunlara bagl cimentolarin bilesimini ve dzelliklerini
anlatmaktadir. Kalsiyum sulfosluminat, sulfoferrit ve sulfoalumio-ferrit gibi sulfatli
minerallerin olusma kosullari degerlendirilmis, minerallerin temel fiziksel ve kimyasal
ozellikleri sunulmustur. Sulfatl minerallere sahip Klinker Uretiminin teknolojik ozellikleri
incelenmistir. Cesitli sulfatl klinkerlere dayanan gimentolarin dzellikleri gosterilmistir. Bu
Klinkerlerin, genlesen, kendiliginden gerilen, hizli priz alan, hizl dayanim kazanan, korozyona
direngli ve petrol kuyusu gimentosu Uretimlerinde kullaniima olasiliklari degerlendirilmistir.
Hem insaatta hem de diger endUstrilerde kullanimlarinin drnekleri tartisiimaktadir.

Anahtar Sézcikler: Sulfath Klinkerler, Mineralojik Kompozisyon, Mukavemet, Genlesme,
Uygulama Araligi

1.1.2. Sogutma Suyu Tiplerinin Gimento Klinker Ozelliklerine Etkisi

Ahmet M. Shafeek, Homdy Salah, Nabilo Shehata, A.B. Saddek, Egyptian Journal of
Petroleurn, Eylul 2018
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Bu calisma, farkl su tiplerinin klinker ozellikleri Uzerindeki etkisini incelemistir. Klinkeri
sogutmak igin su kullanan gimenta fabrikalari ile dogrudan ilgilidir (EI-Minia Beyaz Cimento
Fabrikasi). Kullanilan su tipleri nil, yeralti suyu ve saf sudur. Kullanilan su tipleri Klinkere es
zamanli olarak verildi. Kullanilan butun sularin fiziksel ve kimyasal analizleri degerlendirildi.
Ayrica farin ve Klinkerlerin kimyasal ve fiziksel ozellikleri de degerlendirilmistir. Yeralti
sularindaki ctzunmus tuzlarin konsantrasyonu nil suyuna gore daha yuksektir. Nil suyundaki
alglerin konsantrasyonu yeralti sularinkinden yuksek olup, saf suise cozUnmus tuzlardan
ve alglerden arinmig durumdadir. Farkli su tipleri ile ¢alisilan Klinker icin yapilan gimento
testleri, yuksek miktarda alg iceren Nil suyunun, cimento mukavemetini dusurdugunu
gostermistir. Yeralti sularindaki cozunmus tuzlarin yuksek konsantrasyonu, mukavemeti
etkilememistir. Alg iceren sular, klinkerde kalsiyum silikanin tamamen kristallesmesini
onlemistir. Sonuglar, gcimentonun basing dayanimiigin alg miktarina gore en iyi su turdnin
sirasiyla, saf su> yeralti suyu> Nil sulari oldugunu gostermistir.

Anahtar Sézcikler: Cimento, Basing Dayanimi, Nil Nehri, Yeralti Suyu, Klinker
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1.2. Katkilar

1.21. Portland Cimentosu Pastasinda Grafen Oksit
Davranisini Anlama

Sam Ghazizadeh, PhilippeDuffour, Neal T.Skipper, YunBai,
Cement and Concrete Research, Eyldl 2018

Bu galigmada, grafen oksidin (GO) Portland cimentosu (PC)
ve endustriyel klinkerin hidratasyonu  Uzerindeki  etkisi
incelenmigti. GO, PC hidratasyonunu hizlandinr, buna
karsilik klinkerinkini gecici olarak geciktirir. Bu fark, GO' nun
¢imento pastasindaki iki yonlu davranisini yansitmaktadir.
GQO'nun, hidrate olan taneciklerin  yuzeyiyle etkilesimi
gecikmeye neden olurken, tohumlanma etkisi (seeding
effect) hizlanmaya neden olur. Bu farkiiiga algi neden olur.
GO'nun sertlesmis pastanin dayanimi Uzerinde etkisinin cok
az oldugu gorulmustur ve bunun hidratasyon derecesinin
degisimi ile ilgisi gok azdir. Genel olarak, GO kumelenerek,
etkisiz dolgu malzemeleri ile (Grnegdin kuvars) benzer sekilde
davrandigindan, bir gekirdeklenme yuzeyi olarak aktif degildir.
Polikarboksilat-eter  espolimeri  GO'nun  kimelenmesini
Onlediginden GO'nun ¢imento pastasinda aktif bir malzeme
haline gelmesine neden olabili. Bununla birlikte, bunun
sadece alit (C,S) pastalarinda gergeklestigi, PC pastasinda
gerceklesmedigi ortaya konuldu.

Anahtar Sozcukler: Grafen Oksit, Alit, Portland Cimentosy,
Polikarboksilat-eter Kopolimer, Hidratasyon Kinetigi

1.3. Proses

131. Yiksek Magnezyum/Fosfat Oranina Sahip
Magnezyum Potasyum Fosfat Cimentosunun Reaksiyon
Mekanizmasi

Biwan Xu, Barbara Lothenbach, Andreas Leemann, Frank
Winnefeld, Cement and Concrete Research, Haziran 2018

Magnezyum potasyum fosfat (MKP) gimentasunun
reaksiyon mekanizmalarinin anlasiimasi, MKP ¢imento esasl
malzemelerin en uygun tasarimi ile yakindan ilgili oldugu igin
buyuk bir onem arz etmektedir. Bu ¢alismada magnezyum/
fosfat orani yuksek olan (Mg / PO, mol orani 8] MKP
¢imentolarnin reaksiyon mekanizmalar 0,5 ve S olmak Uzere
iki farkli su-kati (water/solid) oraninda incelenmistir. Deneysel
bulgular, bu yuksek Mg / PO, molar oraninin kullanilmasinin,
potasyumsuz magnezyum fosfat hidratlarin  olusumunu
bastrdigini gdstermektedir. K-struvit, temel olarak teorik
degerden muhtemelen daha fazla fosfatla olusmaktadir.
Ayrica, w/s orani, MKP cimentolarinin reaksiyon yolunu
yonetmede onemli bir rol oynamaktadir. Dusuk w/s orani
(w/s = 0.5), daha yuksek potasyum konsantrasyona ve pH
degerine yol agar; boylece daha yuksek w/s = 5’ te olusan
ara Urun, Mg,KH (PO,), - 15H,0 olusumunu bastinr. Buna
ragmen, 28. gunde, pastada K-struvit ile bir arada bulunan
az miktarda brusit olusumuna neden olur.

Anahtar Sézcikler: Magnezyum Patasyum Fosfat (MKP)
Cimentosu, magnezyum - fosfat (Mg / PO,) mol orani,
Reaksiyon Mekanizmasl, Su/Kati Orani
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2. BETON
21. Mekanik Ozellikler

2.1.1. Sertlesmis Cimento Pastalarinin Karbonatlagmasi:
Sicakhgin Etkisi

Emeline Drouet, Stéphane Poyet, PatrickLe Bescop, Jean
Michel Torrenti, Xavier Bourbon, Cement and Concrete
Research, Ekim 2018

Bu amag icin gelistirilen bir cihaz kullanilarak, laboratuvar
kosullarinda  sicakligin - karbonlagsma  Uzerindeki  etkisi
arastinimistir. Iki sertlesmis cimento harci (CEM | ve CEM V/A)
farkl bagil nem seviyelerinde (RH) 20°C ile 80°C arasinda
test edilmistir. CEM I in karbonatlasma hizi sicaklikla artmis,
buna Karsin CEM V/A" nin Karbonatlasma hizi yaklasik S0°C’
de maksimuma ulasmistir.

Anahtar Sézcikler: Karbondioksit, Sicaklik, Nem, Cimento
Harci

2.2. Katkilar

2.1.2. Doymus Ca(OH)2 Gozeltisinin Dogal Enjeksiyonu ile
Aktive edilen Sertlestirilmis Cimento Bazli Harg igerisinde
Ucgucu Kilin Uzun Sureli Puzolanik Reaksiyonu

Phuong Trinh Bui, Yuko Ogowa, Kenji Kawai, Materials and
Structures, Ekim 2018

Ugucu kuldn, doymus CalOH), cozeltisinin 1 aylik
yaslandirmadan itibaren dogal bir enjeksiyonu ile icten
aktive edilen sertlestirilmis ¢imento bazli harcin puzolanik
reaksiyonu incelenmistir. Bu arastirma, bu teknidin uzun
vadelietkinliginikapsamlibir sekilde degerlendirmek amaciyla
yapilmistir. Ca(OH), igerigi, ugucu kil reaksiyonunun derecesi
ve gozenek yapisi, sirasiyla termal gravimetrik analiz, segici
¢Ozulme ve civa sizma porozimetri kullanilarak @lguldu.
Ca(0H), sarfi, ugucu Kul ikamesi %0-40 oranlarinda degisen
harglardaki Ca(OH), igeriginden hesaplanmistir. Harglardaki
ugucu  kulun  puzolanik  reaksiyonlarn  ve  ¢imentonun
hidratasyonu kademe kademe 12 aya kadar devam ett;
ancak cozelti enjekte edilip edilmedigine bakilmaksizin 12
aydan 24 aya kadar olan surecte ihmal edilebilir duzeydedir.
Alkali cozelti enjeksiyonunun, 12 aylik yaslandirma sonrasi
hem CalOH), sarfini hem de ugucu Kul reaksiyonunun
derecesini arttirdigi gozlendi. Ca(OH), tuketimi ile ugucu Kul
reaksiyonunun derecesi arasindaki iliski, alkali cozeltinin
enjeksiyonunun erken yaslarda ucucu kul partikullerinin
yUzeyini aktive ettigi, su enjeksiyonunun bu partikulleri
aktive etmedidi ancak puzolanik reaksiyonu gelistiren
¢imento hidratasyonunu hizlandirdigini gosterdi. Harglardaki
gozenek yapisinin  iyilesmesi  ¢ozelti  enjeksiyonunun
etkinligini gosterdi. .

Sonug olarak, Ca(OH), ¢ozeltisinin 1 aylik yaslandirmadan
itibaren %40 ucucu kil ile ikeme edilen sertlesmis harca
enjeksiyonu, ugucu Kul partikullerini aktive ederek 24 aya
kadar olan uzun sureli puzolanik resksiyonu hizlandird.
Ancak 12-24 aydan sonraki surec igin herhangi bir gelismeye
etkisi bulunmadi.

Anahtar Sézciikler: Alkali Aktivasyon Ca(0H), Icerigi, Ugucu
KUl Reaksiyonunun Derecesi, Gozenek Yapis, Secici CozUlme
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