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applied technologies

GRACE CONSTRUCTION & PACKAGING

GCP Applied Technologies GCP Uygulamali Teknolojiler ve Yapi Kimyasallar
Kimya San.OSB Melek Aras Bul. Tuzla/istanbul Tﬁl’kiye hakkinda daha fazla bilgi i¢in web sitemizi ziyaret edin.

0216 593 09 70 www.gcpat.com G
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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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ABB Retrofit Servisi
Surucunuzun teknoloyisini
guncel tutun.

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



ABB Uzaktan Durum
Izleme

SUrucunUzun gercek
potansiyelini ortaya ¢ikarin.

Uzaktan Durum izleme, strGicinizin kullamlabilir, gvenilir ve strdirilebilir

olmasin saglamak icin strlcu etkinlikleri hakkinda dogru, gercek zamanh bilgi

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

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

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

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

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

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

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



RENK Transmisyon Sanayi A.S. qu%leyfs

Gic aktariminda yenilik¢i ¢c6ziimler...
Renk Urtnleri isletmenize sureklilik, verimlilik ve mikemmellik katar.

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

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

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

» Kaymali yatak
» Kaplin

ELCO serisi kaplin | tipi Kaymali Yatak Disli Kaplin

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




LAYHER ALLROUND® ISKELE

Daha Kolay

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

Daha Giivenli

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

Daha Hizh

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

Daha Ekonomik

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

www.layher.com.tr
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Layher iskele Sistemleri San. ve Tic. Ltd. Sti. \Q
Merkez Ofis / Dagitim Merkezi Izmir Ofis / Dagitim Merkezi Ankara Ofis a e F y/
Istanbul Mermerciler Kiigiik Sanayi Sitesi 10006 Cad. Mustafa Kemal Atatirk Eskisehir Yolu Soguitozii Mah. 2177. Sok. ®
Koseler Mah. 5. Cad. No:18 Bulvari No:51/6 (AOSB) No:10/B Via Twins Plaza K:20

Dilovasi - Kocaeli Gigli - izmir (Cankaya - Ankara i ; ;
Tel: 90 (262) 655 06 06 Tel: +90(232) 3250066 (pb)  Tel: +90(312) 985 07 60 Daha Fazla Olanak. Iskele Sistemi.
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» BEYAZ GIMENTO FABRIKALARI
* KALSIYUM ALUMINATLI CIMENTO FABRIKALARI
= GRI CIMENTO FABRIKALARI

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

» HAZIR BETON TESISLERI

» CIMENTO OGUTME & PAKETLEME TESISLERI

» ATIKGAZDAN ENERJI URETIM TESISLERI

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

ASKALE CIMENTO VAN | EDREMIT

Konveysr Gesitler| 3.500 T/G KLINKER URETIM HATTI

Elevatar Qeg.i-ll;rl

www.aybarsmakina.com info@aybarsmakina.com




FOSROC

Yap! Kimyasallarinda
Global C6ziim Ortaginiz...

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

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

Mastikler, Koruyucu Kaplamalar, Tamir Harclan www.fosroc.com - enquinyurkey@fosroc. com
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ABIR MAKINE SAN. VE TIC. A.S.

TOSB ORGANIZE SANAYI BOLGESI T +90(262) 658 13 40 (5 Hat)  info@ersel.com

1. Cadde No:24 41420 Cayirova/ KOCAELI-TURKIYE F: +90 (262} 658 05 27




DENEYIM KALITE TECRUBE www.eckelektromekanik.com.tr

Endustride
Akilc Cozumler

Giwvenilirlikleri, kolay kullarumian, esnek calisma kosullar ve uzun calisma
dmirleri ile endiistri, bina ve OEM sektrinde aradidiniz géziimleri sunuyoruz,

AREBED
HE SEEL
—
Powar and productivity PASSION FOR POWER.
for & batter warid ——

Mato Yolu Cad. DES Sanayi Sitesi 110 Sokak No:4 Y.Dudullu Istanbul Tel: 0 216 504 0 560 ECK ELEKTROMEKANIK



CIMENTODAW /i
PROFESYONEL COZUMLER

ENOTEC &

B Sirekli emisyon olcim sistemleri
® Firin intikal gaz analiz sistemleriyle %95 ol¢Um sirekliligi

B Kalsinator gaz analiz sistemleriyle ikinci yanma kontrolu

: B Kémir silosu in-situ (yerinde) gaz analiz ¢ézimleri
CEMTEC B Komiir degirmeni filtre giris/cikis ve kémiir bunkeri taramall

gaz analiz sistemleri
B Sirekli toz-debi dlcim sistemleri
® Proses guvenligi gaz analiz sistemleri
DURAG B Firinici kamera sistemleri ve video tabanli termografi

D-VTA 200 H Klinker sogutma bolgesi kamera sistemleri

T.+90216 577 51 05 | bilgi@setteknik.com.tr | www.setteknik.com.tr

teknik emniyet ve
cevre teknolojileri

SOLUTIONSTHATPROTECT
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IYI NEDEN

YUKSEK KALITELI
CIMENTO ICIN

CIMENTO OGUTME iCIN LOESCHE DIKEY
DEGIRMENLERI

Farkli sektorlerin gereksinimleri igin kanitlanmis
¢o6zumler (EN-standartlari): agilis zamani 110
dakika; basin¢g dayanimi 24.0 MPa, 1 gun
boyunca; 2 gun 40,1 MPa ve 28 gun 63,8 MPa.

LOESCHE i¢in herhangi bir zorluk yok.

DUNYA CAPINDA 401 ADET GIMENTO
DEGIRMENI SATTIK.

INNOVATIVE ENGINEERING
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TOZ KONTROL SiSTEMLERI

Cimento, beton, maden, petrol, cam, gelik ve diger bir ¢ok sektér igin sunmakta oldugumuz
toz kontrol sistemleri daha az igletme maliyeti, kisa montaj siiresi ve diislik sermaye ile
uygulanabilirliginin yani sira, geleneksel toz toplama sistemlerine gére daha verimli bir ¢6ziim
sunmaktadir. Uygulama alanlari;

-Aktarma Noktalari -Bosaltma Noktalar

-Yiginlar -Curuf Yiginlar

-Stoklar -Tripper Nakilleri

-Kiricilar -Hava Sogutmall Kondenserier
-Kamyon Damper Silolari -Kul Havuziar

DustTamer™ rizgar rerdesi)

Tk ASL AR CLRRN ILE TRON LAHAR OBt TR

PRAY DAMLALARI | DSI SIS DAMLALAR

Agroimaraoys
He carpagan

TCZ
' e

www.labris.com.tr
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Prof. Dr. Ismail Ozgiir YAMAN

e-mail: ioyaman@gmail.com

Degerli akurlar,

Bu sayimizda sizlere farkli bir giris yapmak ve gesitli dunya
Universite siralamalarinda birinci sirada yer alan Massachusetts
Institute of Technology yani kisa adiyla MIT Universitesindeki
bir merkez olan Beton Surdurulebilirlik Merkezinden bahsetmek
istiyorum. 2009 yllinda MIT Universitesinde kurulan bu merkez,
Amerikan Cimento Birligi (PCA) ve Hazir Beton Arastirma ve
Egitim Vakfi destekleri ile kurulmus olup disiplinlerarasi bir
yaklasimla beton ve altyapi bilimi ile muhendislik ve ekanomisi
Uzerine arastirmalar yapmaktadir. Merkez, beton kullanimini 1)
malzeme bilimi, 2) binalar ve yol styapilariile 3) ekonomik ve
gevresel agidan olmak Uzere Ug farkli platformda incelemektedir.
Ulastirma ve bina operasyonlarinin Amerika'daki enerji
tuketiminin Ugte ikisini kapsadigi dusunuldugunce bu merkezde
yapilan galigmalarin dnemi daha da 6n plana ¢lkmaktadir. Bu
tUr altyapilarin tasariminda yasam-dongusu analiz yontemleri
olan maliyet analizi ve cevresel degerlendirmesinin kullanimi
buradaki operasyonlarin surdurulebilirlidi agisindan oldukea
onemlidir. Burada yollar Uzerine yapilan ¢alismalardan birinde,
beton ve asfalt yollarin birlikte degerlendirildigi ulasim aglarinin
tek bir yol tipi kullanilan sistemlere gore ¢ok daha verimli
ve uzun 8murl gozomler sundugu gésterilmistir. llerleyen
sayllarimizda burada yapilan galismalardan drnekleri burada
sizlerle paylasacagimizi bildirirken, Ulkemizde de boylesi
isbirliklerinin kurulmasini ve bilimsel yontemleri hayatimizin
her agamasinda kullanabilecedimizi gormeyi diliyorum.

Bu sayimizdaki 6nemli bir baslik ise TCMB Yonetim Kurulu
Baskani Nihat Ozdemir'in dikkatimizi cektigi Ulkemizdeki
DEPREMSELLIK gercegi 17 Agustos 1999 uilinda Marmara'yl
etkileyen buyuk depremin Uzerinden neredeyse 20 yil gecmis
olmasina ragmen, “Mevcut yapl stogumuz depreme ne derece
hazir?" sorusunun cevabl hepimizi UrkUtecek boyutlarda.
Dolayisiyla, deprem degil guivensiz yapi 6ldurur, séylemini hig
aklimizdan gikarmamiz gerekiyor.

Bu sayida one cikan bir baska haber ise BETONART 20718
mimarlk yaz okulu. Her sene Turkiye'nin dort bir yanindan
mimarlik 6grencilerini bir araya getiren BETONART Mimarlik Yaz
Okulunun 17'ncisi bu sene Kayseri Abdullah GUl Universite'sinde
gerceklestirildi. Bu sene "“Beton Olmak, Morfogenetik Bir
Yaklasim" temasiyla islenen bu etkinlige toplam 24 6grenci
katildi. Detaylar ilerleyen sayfalarda.

Elbette Uye fabrikalarimizin tanitimina devam ediyoruz ve bu
sayida tanittigimiz fabrikamiz, 20715 yilinda faaliyete gecen
Medcem gimento fabrikasi. TCMB birimlerince duzenlenen
editimler, ekonomik ve ¢evreye yonelik incelemeler ve
degelendirmelere her zamanki gibi bu sayimizda da yer verdik.
Hepsi ve daha fazlasi ilerleyen sayfalarda.

Bir sonraki sayimizda gorusmek Uzere, hosgakalin...

Dear readers,

In this issue, | would like to tell you about the MIT Concrete
Sustainability Hub (CSHub), which is a center of the
Massachusetts Institute of Technology, the number one
university as reviewed by various world university ranking
systems. Founded at MIT University in 2008, this center has
been established with the support of the American Cement
Association [PCA) and the Ready-Mixed Concrete Research and
Education Foundation. CSHub, is a dedicated interdisciplinary
teamn of researchers from several departments across MIT
working on concrete and infrastructure science, engineering,
and economics since 2009. Research at the CSHub is focused
on three main platforms of concrete, i) Materials Science, i)
Buildings and Pavements, and iii] Economics and Environment
Since the transportation and building operation accounts for
over two-thirds of energy consumption in the United States, the
design of the supporting infrastructure can play a significant
role in improving the sustainability of these operations. CSHub
focuses on life cycle analysis methodologies that considers
both environmental and economic impacts, known respectively
as life-cycle assessment (LCA) and life cycle cost analysis
(LCCA). In one of the studies conducted on pavements, it has
been shown that in tronsportation networks, where concrete
and asphalt roads are considered alternatively, offer much
more efficient and long-lasting solutions than systems using
a single pavernent type. We will share with you the examples
of the works carried out there in our progressive issues. | hope
that we can use bring life-cycle thinking methods in our country
and use scientific methods in every stage of our lives.

An important topic in this issue is the fact that we all live in
a seismic region, which was pointed out by Nihat Ozdemir,
Chairman of the Board of TCMA. It has been almost 20 years
since the devastating earthquake shook the Marmara region on
August 17, 1999. But still the answer to the simple question of
"How ready is our building stock to such shocks?" is frightening.
Therefore, we should always keep the following rhetoric in
mind: “Earthquake does not Kill, it is the insecure structure
that does itl"

Another news that we provide in this issue is the 2018 Betonart
architecture summer school. Every year, this event brings
together architecture students from all over Turkey. This year
its 177 one was held at the Kayseri Abdullah Gul University.
A total of 24 students participated in this event, which was
organized with the therme of “Being a Concrete, a Morphogenetic
Approach” You can find details in the upcoming pages.

Of course, we continue to promote our member plants and
in this issue we introduce a relatively new one, the Medcem
factory which was put in operation in 2015. As usual, we have
included trainings organized by TCMB units, economic and
environmental investigations and assessments in this issue.
You can find all these and more in the upcoming pages.

Hope to meet you in our next issue...
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Depremin Yil Déniimtinde Akillara Gelen Soru:
“Yapilarimiz Ne Kadar Gavenli?”

17 Agustos 1993 depreminin yil dénumunde akillara yine
"yapilarimiz ne kadar guvenli?” sorusu geliyor. Turkiye'nin
lokomotif sektarleri arasinda yer alan ingaat sektory, son
yillarda Urettigi kaliteli ve guvenlikonutlarla dikkat gekerken
donusumunu tamamlamamig farkli bolgelerdeki birgok yap,
depremde yikima riski tasimaya devam ediyor. Uzmanlar,
Turkiye'nin deprem kusaginda yer alan bir Ulke olmasindan
dolayl her zaman depremlere hazirlikli clmamiz gerektigini
belirtirken sektor temsilcileri ise konut satin alacaklara
uyarilarda bulunuyor.

Gundemde dikkat ceken sel felaketlerinin dahi Turkiye'de
yasanan afetlerdeki can kaybinda % 1'den az bir pay!
bulunuyor. Ulkemizde en fazla can kaybi yasanan dogal
afetlerin basinda %3971ile deprem gelirken, binalarda kullanilan
malzemeler, ozellikle de beton kalitesi daha da 6nemli hale
geliyor. Turkiye'de konut satiglarinin her donem oldugu gibi,
bundan sonraki donemde de artacag dngdrulirken, Ulkemizin
deprem riski bolgesinde yer almasi, yapilan konutlarin kalitesini
daha da 6nemli hale getiriyor. Turkiye'de kuUguk ve buyuk
¢apl depremlerin her zaman yasanma olasiligina karsin,
yapilarda kullanilan beton standartlarinin ve bu konuda
gelisen teknalojilerin Gnemi artiyor.

Istanbul'da 1,5 milyon hane tehlike altinda

NUfusumuzun % 771, topraklarimizin % 66's11. ve 2. deprem
kusaginda bulunuyor. Turkiye'de son 100 yilda 6 ve Uzeri
siddette 56 deprem aldu. Gergeklesen bu depremler nedeniyle
100 Milyar S toplam mali kayip ve ylllik ortalama %1 GSMH
kaybryasand:. Turkiye'de deprem konusunda en dikkat geken
bolgelerin basinda Marmara Bolgesi geliyor.

15 milyon nUfusuyla turizm, ticaret ve sanayisiile Turkiye'nin
merkezi olan Istanbul, DUnya'nin en yuksek deprem riskine
sahip 110 sehirden birisi. 2030 yilina kadar 7 ve Uzeri siddette
deprem beklenen Istanbul'da 1,5 milyon hane tehlike altinda.

"Kalite ve Guvenlik Birinci Unsurlar”

TUm yapilarin deprem yonetmenliklerine uygun, maksimum
guven ve kalite duzeyinde Uretilmesi gerektiginin altini
cizen Turkiye Cimento MUstahsilleri Birlidi Yonetim Kurulu
Baskani Nihat Ozdemir, “Yapi ve gayrimenkul sektéri Turkiye
ekonomisinin lokomotifleri arasinda yer aliyor. Turk insan
icin ev almak da hayatlarindaki en dnemli kararlardan bir
tanesi. Deprem kusaginda yer alan Turkiye'de, hem ingaat
yapanlar, hem de alanlar igin kalite ve guvenlik’ unsuru
oncelikli oluyor. Bunlardan yola ¢ikarak, muteahhitlerimize
standartlarina uygun beton kullanmalarini; tUketicilerin de
alirken beton kalitesi hakkinda mutlaka bilgi edinmelerini
oneriyoruz. Tuketicilerimizin bilinglendirilmesi icinse bizim
gibi Birliklere buyuk is dustyor” diye konustu.

The question of “How safe are our structures?” invokes
once again in our minds in the anniversary of the 17 August
1999 earthquake. While the construction sector, one of the
locomoative sectors of Turkey, attracts attentions with the
houses with quality and safety, which it has produced in
the recent years, numerous structures in different regions
that have not yet completed their transformation continue
to face the risk of collapsing in the case of an earthquake.
Experts says we must be ready for earthquakes at all times
as Turkey is a country situated on an earthquake zone and
the representatives of the sector warn the people who are
about to buy domiciles.

Even the floods that call attention on the agenda have less
than 1% share in loss of lives in the disasters experienced
in Turkey. Earthquakes occupy the first place with 971% in
terms of the natural disasters with highest level of fatalities
in our country and then the materials used in buildings,
particularly quality of concrete, are becoming more and
more important While it is predicted that the housing sales
in Turkey will increase in the forthcoming period as in any
period as well, the presence of our country in a region with
earthquake risk makes the quality of the houses built more
important. Despite the possibility that the small and big scale
earthquakes can be experienced at all times in Turkey, the
importance of the standard of the concrete used in buildings
and the technologies developing in this regard is increasing.

15 million households in Istanbul are imperiled

71% of our population and 66% of our soils are on the 1t and
29 earthquake zones. 56 earthquakes with the intensity of
six or above took place in Turkey in the last 100 years. 100
Billion S total loss and annually averagely 1% GNP decline
were experienced due to those earthquakes. The Marmara
Region is the most attention-inviting region in Turkey when
it comes to earthquakes.

Istanbul, the heart of Turkey with its 15-million population,
tourism, trade, and industry, is one of the 10 provinces
with the highest earthquake risk of the world. 1.5 million
residences are under risk in Istanbul where an earthquake
with the intensity of seven and above is expected by 2030.

“Quality and Safety are the prime factors”

Underlining that all structures must be produced in
accordance with the earthquake regulations and at the
maximum safety and quality level, Nihat Ozdemir, Chair of
the Board of Directors of Turkish Cement Manufacturers'’
Assaciation, says, "The construction and real estate sector
is one of the locomotives of the economy of Turkey.
Purchasing a house is one of the most important decisions
in their lives for Turkish people. In Turkey situated in an
earthquake zone, ‘quality and safety’ factor is the priority
for both the builders and the purchasers of a structure. In
consideration of these, we recommend our contractors to
use the concrete complying with the stondards and the
consumers to be knowledgeable about the concrete quality
by any means when they purchase. The Associations like
ours have a lot to do when it comes to raising awareness
among our consumers.”
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BETONART Mimarlik Yaz Okulu
2018 Yeni Mezunlarini Verdi

________________________________________

Tiirkiye Cimento Miistahsilleri Birligi (TCMB) tarafindan, bu yil Cimsa'nin ana

2002 yilindan beri TCMB'nin "BETONART" markasi altinda
mimarlk 6grencilerine yonelik duzenledigi BETONART
Mimarlik Yaz Okulu'nun 17'ncisi, 17-27 Temmuz 2018 tarihleri
arasinda Kayseri'de, Abdullah Gul Universitesi ev sahipliginde

Cimsa Kayseri Cimentonun ana destegiyle gergeklesti.

KUratorlugunu Deniz Aslan’in, moderatorligund Hakan Tuzun
Sengun, Melike Altinisik, Gurkan Okta, Birge Yildinm ve Tomris
Akin'in yapacagl BETONART Mimarlik Yaz Okulunun bu yilki
temasy, "Beton Olmak, Morfogenetik Bir Yaklagim.”

Cimento ve Beton Duinyas: Sayr: 134 'l‘cmmuzngustos 2018
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sponsorluguyla gergeklestirilen ve Turkiye'nin dort bir yanindan mimarlik 6grencilerini bir
araya getiren BETONART Mimarlik Yaz Okulu'nun 17'ncisine katilan 24 6grenci kapanista

eserlerini sergiledi.

24 students who attended the 17" of the BETONART Architecture Summer School organized by
Turkish Cement Manufacturers' Association (TCMB) this year under Cimsa’s main sponsorship
and bringing together the architecture students from all corners of Turkey have exhibited their works

in the closing ceremony.

171 of the BETONART Architecture Summer School
organized under the brand of "BETONART" by (TCMB) for
the architecture students since 2002 took place with the
main sponsorship of Cimsa Kayseri Cement as hosted by
Abdullah Gdl University between 17 and 27 July 2018 in
Kayseri.

This year's theme of the BETONART Architecture Summer
School in which Deniz Aslon acted as the curator and Hakan
Tuzdn Sengun, Melike Altinisik, Gurkan Okta, Birge Yildinm,
and Tomris Akin as the moderators, is “Being Concrete, a
Morphogenetic Approach.”



Kuratar Deniz Aslan temayi su sekilde agikliyor;

"Doga davraniglarinin taklit ediimeksizin izlenmesi, mimari
yapisal cevrenin ortaya cikisinin kaotikligini aciklar niteliktedir.
Bu noktada heykelsi yapilarla kati olani kirarak, geleneksel
kodlarin surekliligi ihtimallerini cesitlendirmek icgudusel
parametreleri cogaltmaktadir. Yapilarin ve yapili cevrenin
morfogenetik kadlarinin arayig; tarihsel uzam ve sureKliligi
bir miras edinerek pargalardan uyumlu bir sekilde timevarimi
icgudusel verilerle saglamaktadir.

Kokensel kodlarin benzersizligi ile sayisiz katmanin
bulustugu ve evrimsel degisimin okunabildigi bir uzay
esneyip genisleyebilir. Zamanin herkes ve her sey igin
esit akmadigini agiklayan Einstein'in gorelilik kuramiyla
da iliskilendirerek uzay ve zamanin bukulmesine atifta
bulunabilecedimiz, esnek bir yumusakganin igine gomulu
oldugumuzun kaniti gibidir her sey. Gunes etrafindaki
uzayl buker ve dunya da onun etrafinda, gizemli bir guc
tarafindan gekildigi igin dedil, egilen bir uzayda bir dogru
Uzerinde hizla yol aldigi icin doner.

Morfogenesis sureg temelli bir yaklagimdir. Geleneksel
anlamdaki "bigimiglevi izler” sdyleminin tam tersi 'bigim sureci
izler” séylemi kullanlmaktadir. Bu anlamda morfogenesiste
bigimin nihai bir sonug olmaktan ziyade dinamik bir sdrecin
degdisken Urunu oldugu belirtilebilir. Mimari bigim ve doga
ortak bir sdrecin unsurlari olacaklardir.

Ip ek Akpmar
b al Universitesi (AGU) Mimarhk Fakiiltesi Dekan Vekili
i Dean of Abdullah Giil Universitesi (AGU) Architecture Faculty

Curator Deniz Aslan explains the theme as follows:

‘Follow-up of the behaviors of nature without imitation is
explanatory about the chaoticness of the appearance of
the architectural structural environment. At this point,
diversification of the possibilities of the continuity of traditional
codes by breaking down what is solid through sculptural
structures multiplies the instinctive parometers. The search for
the morphogenetic codes of structures and the environment
with structures provides the induction with instinctive data, in
the manner that is harmonious with the parts, and by means
of adopting the historical space and continuity as a heritage.

A space where the uniqueness of the original codes and
countless layers meet and an evolutionary change can be
read can stretch and expand. Everything is like the evidence
of the fact that we are buried in a flexible mollusc where we
can make a reference to the bending of space and time by
way of relating to Einstein’s theory of relativity that explains
that time does not flow equally for everyone and everything.
The sun bends down the surrounding space ond the world
revolves around it because of not the pulling of a mysterious
power but its fast traveling on a line in a bending space.

Morphogenesis is a process-based approach. The discourse
of "form follows the process” is used rather than the
discourse of ‘form follows the function.” In this sense, it can
be specified that in morphogenesis, the form is the variable
product of a dynamic process instead of being a final result
Architectural form and nature will now be the elements of
a joint process.

—— = TS |-B

Sabit Uslu
TCMB Egitim Midiirti ve Enerji Midur Vekili
TCMB Training Manager and Deputy Energy Manager

BETO)
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Morfogenesis'e gore bu degisken sUreg icerisinde bir sey bir
bicim kazandigi anda yeni bir bicime dogru baskalasmaya

baslar.

Bu noktada bigimin metamorfoza ugrayip, ne sekilde transform
oldugu ve cevresine gore performansinin nasil bagkalastigi
sorusu dogmaktadir. Morfogenesis bu saruya cevap arayan

alanlardan biridir.

Morfogenesis, tahmin edilebilir bir evren modelinin aksine
goreliligi ve olasiliklari goz onunde bulunduran kuantum

mekanigine uygun bir yaklagim olarak gorunar.”
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According to morphogenesis, at the moment in which a thing
acquires a form within such variable process, it starts to alter
toward a new form.

At this point, the question of how the form transforms being
subject to metamorphosis and how its performance alter
according to its surroundings arises. Morphogenesis is one

of the areas seeking answers to this question.

Morphogenesis appears as an approach compatible
with the quantum mechanics that takes relativity and
possibilities into account as opposed to an estimable model

of universe.”
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Okulu 24 6grencinin eserlerinin yer aldigl, bu yilin temasina da
adiniveren "Beton Olmak, Morfogenetik Bir Yaklagim” sergisiyle
sona erdi. BETONART Mimarlik Yaz Okulu'nun kapanisinda,
TCMB CEQ'su Ismail Bulut, Abdullah Gul Universitesi (AGU)
Mimarlik Fakiltesi Dekan Vekili ipek Akpinar ve AGU Rektar

Yardimeisi Prof. Dr. Cengiz Yilmaz s6z ald.

BETONART projesiile ilgili degerlendirmede bulunan Turkiye
Cimento Mustahsilleri Birligi (TCMB) CEQ'su ismail Bulut;
"Ulke ekonomisine katki saglamanin yani sira toplumsal
kalkinmada etkin ral oynuyor ve gelecegin mimarlarinin
sektorle tanismasina 6nculuk ediyoruz. 17 yildir, ayni heyecan
ve 0zveriyle parcasl olmaktan buyuk gurur duydugumuz
BETONART Mimarlik Yaz Okulunu, bu yil da tamamladik.
Gordugunuz gibi geng mimarlar, gelecedin mimarlari yaprtagimiz
betona yeni bir anlam katarak, onu yeniden sekillendirdiler.
GUglU ve sektor icin buyuk cnem tasiyan bir ekosistemin
17 yil 6nee temellerini attik ve bu yolculukta 400'den fazla
genc mimarin hayatina dokunduk, birgogu yeni donemlerde
BETONARTta gorev aldi. Biz de bu sinerjinin verdigi gigle

araliksiz galismaya devam edecediz” seklinde konustu.

ismail Bulut
Tiirkiye Cimento Mistahsilleri Birligi (TGME
CEO of Turkish Cement Manufacturers’ Associatiol (TC/
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Held on the AGU Sumer Campus, the BETONART Architecture
Summer School ended with the "Being Concrete, a
Morphogenetic Approach” exhibition, which also named
the theme of this year and in which the works of the 24
students were included. In the closure of the the BETONART
Architecture Summer School, TCMB CEQ Ismail Bulut;
Assoc. Prof. Dr. Ipek Akpinar, Deputy Dean of Abdullah Gul
Universitesi (AGU) Architecture Faculty; and Prof. Dr. Cengiz
Yilmoz, AGU Vice Rector, took the floor.

In his assessment regarding the BETONART project, Ismail
Bulut, CEO of Turkish Cement Manufacturers’ Association
(TCMB), said, "In addition to providing contributions to the
economy of the country, we are playing an effective role
in social development and lead the way for the prospective
architects to meet with the sector. We have once again
completed the BETONART Architecture Summer School that
we are proud of being a part of for 17 years with the same
exciterment and selflessness. As you have seen, the young
architects, the architects of the future, added meaning to
concrete, which is our basic constituent, and reshaped it We
laid the foundations of an ecosystem that is powerful and
that has substantial importance for the sector 1/ years ago
and we have touched the lives of over 400 young architects
in this journey; many of them took office in BETONART in
the subsequent periods. We will continue working nonstop
through the strength brought along by this synergy.”

Prof. Dr. Cengiz Yilmaz
Abdullah Giil Universitesi (AGU) Rektor Yardimeis:
Vice Rector of Abdullah Giil Universitesi (AGU)




AGU Mimarlik Fakultesi Dekan Vekili Dog. Dr. Ipek Akpinar,
yaz okulu etkinlikleri suresince, beton gibi cok sert ve adi gok
kotuye cikmis bir malzemeyi daha yumusatarak ve daha 0zel
kilarak daha deneysel alarak nasil kullanabilirizi aragtirdiklarini
belirterek, "Hepimiz muthis bir deneyim yasadik” dedi.

Tasarim isinin kolay olmadigini, ¢ok ciddi yetenekler ve
bilgi birikimi gerektirdigini belirtem AGU Rektor Yardimeisi
Prof. Dr. Cengiz Yiimaz da "Ozellikle betonla yapilabilecek
olan tasarimin ¢ok daha zor. Hem teknik bilgi hem yaraticilik
hem de biraz akilcilik gerekiyor. Bunlarin tamamini bizim
ogrencilerimizle birlikte ortaya koymus olmak, 6grencilerimizin
bu konulardaki bilgi ve tecrube birikimini mumkun oldugunca
daha ileri bir seviye tasimis olmak bizim i¢in ¢ok onemli”
diye konustu.

Betondan Sanata: Beton Olmak, Morfogenetik Bir Yaklagim

Kdratorlugunu Deniz Aslan ve Nursen Gumussoy'un,
moderatorligunu Tomris Akin, Melike Altinisik, Gurkan
Okta, Hakan TUzun Sengun, Birge Yildinm Okta, Ozlem
Kevseroglu ve Aysegul Kidik'in yaptigi BETONART Mimarlik
Yaz Okulu, bu yil "“Beton Olmak, Morfogenetik Bir Yaklasim”
temaslile dizenlendi. BETONART, Mimarlik, ig Mimarlik, Gzel
Sanatlar Tasarim ve Peyzaj Mimarlik Bolumlerinde 3. sinifi
bitirmis, 4. sinifa gecmis 6grencileri bulusturdu. Yaz okuluna
katilan 24 6grenci bu yilin temasindan yola ¢ikarak, yogun
bir program sonunda 6zgun eserler ortaya cikard.

Maderatorlerin yonlendirmesiyle ekiplere ayrilan égrenciler,
yaz okulu boyunca topragi ve betonu tanidi. Hayata
gecirecekleri eserin gizimini yapan gencler, prototipini yaparak
planlamadan uygulama agamasina gegti ve eserlerini ortaya
¢ikardilar. Ayrica is saghdi ve guvenligi gibi profesyonel
yasamin oncelikli konulariyla ilgili de sunumlara katildi ve
bilgi sahibi oldular.

Assoc. Prof. Dr. Ipek Akpinar, Deputy Dean of AGU Architecture
Faculty, stated that they were in search of how they can
more experimentally use a material like concrete thatis very
hard and discredited by means of softening it and making
it more special during the events of the summer school and
said, “We all had a wonderful experience.”

Prof Dr. Cengiz Yilmaz, AGU Vice Rector, who stated that the
design process is not easy and requires serious skills and
knowledge, said, ‘In particular, design that can be performed with
concrete is much more difficult Technical knowledge, creativity,
and some rationalism are required. It is highly important for us
to have presented all of them together with our students and
carried the knowledge and experience of our students in these
issues to a level that is as advanced as possible”

From Concrete to Art: Being Concrete, a Morphogenetic
Approach

The BETONART Architecture Summer School, in which Deniz
Aslon and Nursen Gumussoy acted as the curator and Tomris
Akin, Melike Altinisik, Gdrkan Okta, Hakan Tuzdn Sengdn,
Birge Yildinm Okta, Ozlem Kevseroglu, and Aysegil Kidik as
the moderators, was held this year under the theme of “Being
Concrete, a Morphogenetic Approach.” BETONART brought
together the students in the Architecture, Interior Design,
Fine Arts Design, and Landscape Architecture Departments,
who have finished the third grade and passed to the fourth
grade. 24 students taking part in the summer school brought
unique artworks to life at the end of the intense program
starting with this year's theme.

The students divided into teams through the direction of
the moderators knew the soil and concrete throughout the
summer school. The young ones drew the artwork that
they would bring to the life and then made their prototypes.
Following the application stage after their planning, they finally
came up with their works. They also attended presentation
and received information of the prioritized issues of the
professional life like vocational health and safety.
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OHSAS 18001:2015 Is Saghgi ve Guvenligi
Yonetim Sistemi Temel Egitimi

Birligimiz tarafindan Uye fabrikalarimizdan gelen talepler
Uzerine duzenlenen yonetim sistemleri egitimlerinin bir yenisi
05 Temmuz 20718 tarihinde Medcem Cimento fabrikasi igin
Silitke'de duzenlendi.

Egitmenligini Edibe Aydoganin yaptigr editime 271 Kisi
katilirken egditimde 1SO S001:2015 standardin temel
maddeleri, terminolajisi, standardin gerekleri, eski ve yeni
standart arasindaki fark ve benzerlik uygulamali calismalar
ile katilimcilara anlatildi.

Egitim sonunda yapilan dederlendirmeye gore egitimin basarili
sekilde tamamlandig belirlendi.
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Another one of the management systemns trainings organized
by our Association in line with the requests from our member
plants was held in Silifke for Medcem Cement plant on July
05, 2078.

21 people attended the training lectured by Edibe Aydogan
through practices regarding the issues of the basic articles of
the ISO 9001:2015 standard, its terminology, its requirements,
as well as the differences and similarities between the
previous and the new standard.

It was determined by the assessment conducted at the end
of the training that it was completed successfully.



ISO 14001:2015 Cevre Yonetim Sistemi ile
ISO 45001:2018 Is Saglgr Givenligi Yonetim Sistemi
Standard: Temel ve I¢ Tetkikei Egitimi

Uye fabrikalarimizdan taleplerine istinaden fabrika ortaminda
duzenlenen egitimlerden biri de Sangim Bilecik Cimento
fabrikasiigin 30-31Temmuz 20718 tarihleri arasinda Bilecik'te
duzenlendi.

Cevre Yonetim Sistemi Standardinin revize seklinin ele
alindigr egitimde ayrica yenilenen OHSAS 18001 standardi
ISO 450071:2018 olarak eski ve yeni standartlar arasindaki
benzerlikler, farkliliklari ve temel kavramlariile detayli olarak
anlatildu.

Egitmenligini Edibe Aydogan'in yaptidi editime 19 kisi katildi.

Egitimle ilgili geri donusler egitimin basarill sekilde gectigi
yonunde oldu.

Another one of the trainings held in factory environments in
line with the requests from our member plants was held in
Bilecik for Sangim Bilecik Cement plant on July 30-37, 2078.

In the training where the revised version of the Environmental
Management System Standard was addressed, the OHSAS
18001 standard, which was also renewed, similarities
and differences between the new standard and previous
standard as ISO 45001:2018 as well as basic concepts of
them were lectured in details.

19 people attended the training conducted by Edibe Aydogan.

Feedbacks regarding the training showed that it was
completed successfully.
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2018 Yilinda Diinya ve Tﬁrkiye Ekonomisi
The World & Turkish Economy in 2018

________________________________________

B Kerem ERSEN, Aysem URAZ
TCMB, Ankara

______________

2008 yilinda baslayan ve 2008 yilinda dunya genelinde
Uretimin yUzde 1,6 gerilemesine, kiresel ticaret hacminin
daralmasina neden olan kuresel finans krizinin ardindan
dunya ekonomisi izleyen yillarda normal performansinin
altinda gelisme gostermistir. 2017 yilinda dunya genelinde
Uretim yuzde 3,6 oraninda artmisg, kuresel ticaret hacmi
yuzde 4 buyumustar.

Diger taraftan, genis bir kesimde artik ekanominin
performansinin sadece buyume ile dlguimesinin dogru
olmayacagl, cunku uzun yillardir devam eden salt tuketime
odaklanmanin dogal dengeleri bozdugu ve dunyay yasanabilir
olmaktan gikardigr gorusleri sikga dillendirilir olmustur. Bu
durum,insanligin iradesiyle yeniden ve dengeli duzenlenmeyen
insan-Uretim-doga dengesinin, doganin kendi yontemleriyle ve
oldukga maliyetli bir sekilde yeniden kurulmaya baslandiginin
gorulmesiyle daha anlamli hale gelmektedir. Son yillarda
dunyanin birgok yerinde yasanan doga felaketleri, yeni
anlayis ve arayislara motivasyon saglamaktadir.

Bdylesi bir zeminde dunya ekonomisini 2018 yilinda nelerin
bekledigine iligkin dederlendirmeleri yapabilmek amaciyla
IMF tarafindan aciklanan 6ngorulere bakmak istiyoruz. 2018
yiinda dunya uretim artiginin 20717 yilina gore binde bir
oraninda artarak yuzde 3,7 olmasi beklenmektedir.

Detaylara bakildiginda gelismis ulkelerin buyume hizinds,
daha ¢ok Euro bolgesi kaynakli olarak, binde 2 araninda
azalma ongorulmektedir. Bu gelismede enflasyon kaygisiyla
ABD'nin faiz artisinin devam edecek olmasi, AB'nin ise likidite
genislemesinde sona gelmesi belirleyici olacaktir.

Buna karsilik, gelismekte olan Ulkelerin buyume hizinin binde
3oraninda artacadi beklenmektedir. Uzun yillardir gelismekte
olan Ulkelerin buyumesinde lokomatif islevi goren Cin'de
sinirh bir yavaslama (binde 3), Hindistan'da ise Iimli bir artis
(binde 8) yasanacag tahmin edilmektedir. Bu arada diger
gelismekte olan Ulkelerin ©nemli bir bolumunde de cok sinirli
bir blyume artisi beklentisi oldugu gorulmektedir.

2015 yilinda yuzde 2,8, 20716 yilinda yuzde 2,4 olan ve 2017
yiinda hizlanarak yuzde 4,2'ye yukselen kiresel ticaret hacmi
artis oraninin, daha cok gelismis Ulkelerin ithalatinda beklenen
azalmaya bagli olarak, yuzde 4'e gerilemesi beklenmektedir.
Ancak bu oranin da 2009 sonrasi kosullar gergevesinde
yuksek bir artis orani oldugu goz ardi ediimemelidir. Bu verilerin
arka planina bakildiginda 2018 yilinda ihracatin gelismis
ulkelerde yuzde 3,6 gelismekte olan ulkelerde yuzde 4,5
oraninda artmasinin beklendigi gorulmektedir.

* Prof. Dr. Ahmet incekara

In the years following the global finance crisis that started
in 2008 and caused worldwide decline of production by
16 percent and shrinkage of the global trade volume in
20089, the world economy progressed lower than its normal
performance. In 2077 production increased by 3,6 and global
trade volume by 4 percent.

On the other hand, a large proportion of people started to
express frequently that it will not be true to measure the
performance of economy only via growth anymore because
the focus on mere consumption that has been ongoing for
many years has deteriorated the natural balonces and made
the world inhabitable. This situation becomes more meaningful
when it is seen that the human-production-nature balance
than cannot be arranged again and in a balanced manner
through human will started to be reestablished by nature’s
own methods and in a highly costly way. The natural disasters
experienced in many parts of the world in the recent years
provide motivation for new understanding and seeking.

In order to make the assessments regarding what is waiting
for the world's economy in such a ground in 2018, we would
like to take a look at the predictions announced by the
IMF. In 20718, the world’s production increase is expected
to become 3,7 percent, increasing by one-per- thousand
compared to 2017

When it comes to the details, two-per-thousand decline
in the growth rate of the developed countries is predicted
mainly due to the Eurozone. In this development, the fact
that the US's increase of interests will continue due to the
concern of inflation and that the EU's coming to an end in
its liquidity expansion will be determinative.

Nevertheless, the growth rate of the developing countries is
expected to increase by three-per-thousand. It is estimated
that there will be a limited slowdown (three-per-thousand)
in China that has acted as a locomaotive in the growth of
developing countries and that a moderate increase (eight-
per-thousand) will be experienced in India. Meanwhile, it
appears that there is the expectation of a very limited growth
increase in a significant portion of the developing countries.

The increase rate of the global trade volume that was 2.8
percent in 2015 and 24 in 2016 and that increased to 4,2
through acceleration in 2077 is expected to decline to 4
percent depending mainly on the reduction expected to take
place in the import of the developed countries. However,
it must not be overlooked that this ratio is a high ratio of
increase within the frame of the conditions following 20089. In
view of the background of these datg, it appears that exports
are expected to increase by 3,6 percent in the developed
countries and 4,5 percent in the developing countries in 2078.

Iktisadi Arastirmalar Vakfi Bagkan / President of the Economic Research Foundation
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Ithalatin ise gelismis Ulkelerde yuzde 3,8 gelismekte olan
ulkelerde yuzde 4,9 oraninda artacagr ongordlimektedir.

Gelismis Ulkelerde hem ithalatin hem de ihracatin 20717 yilinda
binde 2 oraninda daralacagi 6ngorusy, ihracatgllar tarafindan
dikkate alinmasi gerektigi gorusundeyiz.

2018 yilinda dunya ekonomisinde ortaya cikacak gelismeleri
yakindan etkileyecek faktorlerden biri de, her zaman oldugu
gibi petrolfiyatlaridir. Petrol fiyatlarinin 2017 yiini yuzde 174
oraninda artigla tamamladigl, 2018 yilinda ise ayni dUzeylerde
(binde 2 azalacag) kalacag ongorulmektedir. Ancak, bir
taraftan Dolarin deger kaybetmesi gibi ekonomik gerekeeler,
diger taraftan da Ortadogu'da esen siyasal istikrarsizliklar
petral fiyatlarinda beklenmedik hareketler yaratabilecektir.
Bu nedenle, 2018 yilinda 6ngorulmesi en zor dediskenlerin
basinda petrol fiyatlarinin geldigi sdylenebilir.

Dunya ekonomisinde gelisimi oldukea yakindan takip edilen
ve merak edilen gostergelerden biri de enflasyondur. Ulkeler
arasinda oldukea farklilasabilen ve bu nedenle kiresel kaynak
dagiimini etkileyen enflasyonun, 2008 krizi sonrasi ABD ve
AB tarafindan piyasalara aktarilan trilyonlarca Dolar ve Euro
tarafindan nasll etkilenecegdi merak konusuydu.

Ekonominin yavas buyudugu donemin ardindan gelebilecek bir
canlanmanin enflasyonu hizla artirmasi stz konusu olabileceki.
Bu olasi gelismeye karsi onlem olarak hem ABD Merkez
Bankasi (FED) ile AB Merkez Bankasinin (ECB) 6nce faiz
artirmasl, ardindan da likiditeyi daraltmasi beklenmekteydi.

Dolayisiyla, gelismekte olan Ulkeleri olumsuz etkileyecek olan;
daha az ve daha pahall likidite ortamina giriimesi endiseleri
bulunuyordu.

Boylesibir ortamda 20717 yiinda ABD ve AB'de hem ekonominin
canlandigrhem de enflasyonun arttigi gordldu. Likidite ve faiz
politikalarinin 20718 yilindaki seyrinde enflasyon beklentileri
bu nedenle cok Gnemli hale gelmisti.

IMF, 2018 yiliicin hem ABD hem de AB'de enflasyonun 20717
duzeyinde kalmasini beklemektedir. Dolayisiyla, ABD ve ABnin
hizli likidite gekisini gerektirecek bir ortam dngorulmemektedir.
Ancak, ayni seyi faiz artisi igin soylemek gug gorunmektedir.
IMF'nin 2018 yilinda hem Dolar, hem de Japon Yeni igin faiz
artisi ongormesiyle, dis kaynak bagimlisi gelismekte olan
ulkeler igin 2018 yil zorlu gegecek gibi gorunmektedir.

Diger taraftan, 20718 yilinda IMF'nin isminin birgok Ulke ile
birlikte aniimasi, hatta TUrkiye ile birlikte de, sik sik gundeme
gelmesi surpriz olmayacaktir. Zira, hem bazi Ulkelerin finansman
intiyaci olabilecek hem de IMF'nin yaklasik 70 yildir alusturmays
ve korumaya galistigindan farkl bir dunya ekonomik duzen
olusturma gabalariyla karsilagilacaktir.

Imports are predicted to increase by 3,8 percent in the
developed countries and 4,9 percent in the developing
countries.

Our opinion is that the prediction of two-per-thousand
shrinkage taking place in both the imports and exports in
the developed countries in 2077 must be taken into account
by exporters.

One of the factors that will closely affect the developments to
be taking place in the world economy in 2018 is the oil prices
as usual. It is predicted that the oil prices that completed
2017 with 174% increase will remain at the same levels in
20718 (declining by 2-per-thousand). However, economic
Justifications like the devaluation of the US Dollar on one
hand and the political instabilities in the Middle East on the
other might create unexpected movements in the oil prices.
Hence, it can be said that the prime variable that has the
most difficulty for a prediction in 2018 is the oil prices.

One of the indicators in the world's economy, whose
development is being traced very closely and curiously, is
inflation. It was a matter of curiosity how will the inflation that
might vary greatly from country to country and that, thus,
affects the distribution of the global resources, be affected
by the trillions of Euros and US Dollars transferred to the
markets by the US and the EU following the 2008 crisis.

It would be possible for a reanimation that might take place
following a period in which the economy grow slowly to
increase the inflation rapidly. As a precaution to this possible
development; it was expected that the US Central Bank (FED)
and the EU Central Bank (ECB) will increase interest first and
than narrow down the liquidity.

Hence, there were the concerns that it would be possible
to enter an environment of liquidity that is lesser and more
expensive and that might have posed negative impact on
the developing countries.

It was seen that in such an environment, both the economy
was reanimated and inflation increased in the US and the EU
in 2077 The inflation expectations were, therefore, became
very important in the navigation of the liquidity and interest
policies in 2018.

The IMF expects that the inflation will remain at the 2077 level
in both the US and the EU in 2018. Hence, no environment
that will require rapid liquidity withdrawal of the US and the
EU is predicted. However, it seems it is difficult to say the
same thing for the interest increase. It appears that 2018
will become thorny for the developing countries with the
dependence on foreign resources with the prediction of the
IMF for an increase of interest in 2018 for both the US Dollar
and the Japanese Yen.

On the other hand, in 2018, it will not be surprising to see that
the name of IMF will be expressed together with numerous
countries, even with Turkey, and that it will even be the
agenda frequently. It is because of the fact that both some
countries might need financing and the IMF will face the
efforts of creating a world economic order that is different
from the one that the IMF has been endeavoring to create
and safeguard for 70 years.
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Sonug alarak 2017'den ¢ok da farkl olmayan ancak ilave
belirsizliklerin gorulebilecegi bir 2018 yil beklemektedir.

Bu agiklamalar, 2018'de dunya ekonomisinin 2017 yilindan
farkl bir yil vaat etmedigini ortaya koymaktadir.

Bir bagka deyisle “istikrarl yavaslik” halinin bu yilda da devam
etmesi beklenmektedir. Bu durumda ekonominin gosterecedi
performans daha ¢gok her bir Ulkenin uygulayacagi ekonomi
politikalarina bagl olacaktir. Bu durumda da faiz ve doviz
kuru palitikalarinin Gneminin daha da artacagini soylemek
yanlis olmayacaktir.

Turkiye'nin bu politikalarda yanlis yapma hakkiniyogun olarak
kullandigi ve yeterince tecrubelendidi dikkate alindiginda,
2018'in basaril ekonomi palitikalari uygulamak icin bir “firsat
yili" olacagi soylenebilir.

2018 Yilinda Tirkiye...

2018 yllinda dunya genelinden Turkiye'ye biraz daha gergin ve
zorlu siyasi konjonktur, 2017 yilina benzer bir ekonomik iklim
yansiyacagini sdylemek mumkundur. Bunun ekonomik agidan
anlami ve TUrkiye'ye yansimasi beklenen baslica etkilerin;
daha sinirli finansman imkani, biraz daha yuksek faiz 6deme
zorunlulugu ve 20717 yilindakine benzer bir kuresel pazar
beklenmektedir. Dolayisiyla, 2018 yilinda Turkiye ekonomisinde
yasanacak gelismeler daha cok icsel dinamikler ve ekonomi
politikasi tercihleri ile Suriye sorunun gelisimi tarafindan
belirlenecektir.

Ekonominin yol haritasi konumundaki Orta Vadeli Program'da
(2018-2020) 2018 yllina iligkin alarak konulan hedeflere
bakmak faydali olacaktir. Bu programin temel amaclarr;

- Makroekonomik istikrarin karunmasi,
- Beseri sermaye ve isgucu kalitesinin artirimasi,
- Yuksek katma degerli Uretimin yayginlastirimasi,

- g ve yatinm ortaminin iyilestirimesi ve kamuda kurumsal
kalitenin artiriimasi yoluyla buyumenin hizlandiriimasi,

- Istihdamin artirimasi ve gelir dagiliminin igilestiriimesi.

Bu cercevede Programdas; "enflasyonun dusurdlmesi, mali
disiplinin surdurulmesi ve cari dengenin iyilestiriimesi, egitim
kalitesinin yukseltiimesi, isgucunun beceri ve Uretkenliginin
artirimasy, isgucu piyasasinin daha esnek hale getirilimesi,
yenilige dayall yuksek katma degerli Uretim ve ihracatin
artinimas, is ve yatinm sureclerinin kalaylastiriimasy, is ve
ticaret uyusmazliklarinda hukuki ongorulebilirligin artirimasi ve
kamuda kurumsal kapasitenin guglendirimesine yonelik yapisal
reformiarin gergeklestiriimesi onem arz ettidi” vurgulanmistir.
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As a result, a 2018 in which the uncertainties that are not
different from but are addition to those of 20177 is expected.

These remarks present that the world economy in 2018
promises a year that is not different from that of 2077

In other words, the state of “stable slowness” is expected to
continue this year as well. In this case, the performance of
the economy will mainly depend on the economy policies to
be implemented by each country. In this case, it will not be
wrong to say that the importance of the interest and foreign
currency rate policies will increase more and more.

In consideration of the fact that Turkey has used its right
of doing wrong in those policies intensely and that it gained
sufficient experience, it can be said that 2018 will be the
“year of opportunities” for implementing successful economy
policies.

Turkey in 2018...

Itis possible to say that a little more tense and challenging
political culture, a climate thatis similar to 2077 will be reflected
to Turkey from the entire world in 2018. The economic
meaning of it is the expectation that the primary impacts
expected to be reflected to Turkey are a more restricted
possibility of financing, obligation of the disbursement of a
little higher interests, and a global market that is similar to
2077 Hence, the developments that will be experienced in
the economy of Turkey in 2018 will be determined mainly
by the internal dynamics and economy policy preferences
as well as the progress of the issue of Syria.

It will be beneficial to take a look at the targets set for 2018 in
the Medium Term Progrom (2018-2020) that is in the position
of being a roadmap of the economy. Basic objectives of this
program are:

- Maintaining the macroeconomic stability,
- Increasing the human capital and workforce quality,
- Promoting the production with high added value,

- Acceleration of growth by means of increasing the
corporate quadlity in the public and improvement of work
and investment environment,

- Increase of the employment and enhancement of the
income distribution.

In this framework, it was highlighted in the Program that
realization of structural reforms regarding the issues of
‘reducing the inflation, sustaining the financial discipline
and enhancement of the current balonce, increasing the
educational quality, improvement of the skill and productivity
of the workforce, rendering the workforce market more
flexible, enhancement of the production and export with high
added value based on innovation, facilitation of the processes
of business and investment, increase of legal predictability in
the business and trade disputes, and empowerment of the
corporate capacity in the public” are important.



Turkiye ekonomisinde 20718'de yasanacak gelismeler ve
konulan hedeflerin gergeklesme dizeyi Uzerinde belirleyici
olabilecek baslica dissal-siyasi ve ekonomik faktorler soyle
siralanabilir;

- Suriye'deki gelismelerin nasil sekillenecedi; Turkiye'nin
buraya mudahalesinin Firatin dogusu ve Irak’a yaylimasi
ihtimalinin gergede donusmesi ve bunun kuresel yansimalar,

- Bu surece bagl olarak Turkiye-ABD iliskilerinin nasil
gelisecedi,

- Yine bu surecte Turkiye-Rusya iligkilerinin hangi zeminde
surdurulecedi,

- ABD-Rusya iligkilerinin durumu,
- Turkiye-AB iligkilerinin yonu,

- FED'in ve AB Merkez Bankasinin faiz artirimi ve likidite
azaltmasina iligkin kararlari,

- KUresel spekulatif sermayenin risk istahi ve kuresel sermaye
hareketlerinin yony,

- Enerji fiyatlarinin gelisimi,

- Uluslararasi rating kuruslarinin Tarkiye'ye iliskin notlarindaki
gelismeler,

- Genel olarak dunyada, Turkiye algisinda ortaya ¢ikacak
olumlu ve olumsuz gelismeler.

Bu maddeler cercevesinde, dunya siyaseti ve ekanomisinin
20718 yilinda Turkiye'ye hem onemli tehditler, hem de 6nemli
firsatlar getirebilecegini sdylemek mumkundur. Nitekim,
Suriye ve Irak konusunda 6nemli pozisyon kazanimlari elde
etmis, ABD-Rusya-AB arasinda var olan oldukca kaotik
iliski zemininde bu ulkelerle es-anli ve iyi iliskiler kurmay
ve sUrdurmeyi basarmis bir Turkiye'nin Ulke iginde de
normallesmeyi (olaganustu halin kaldinlmasi, demokrasi
ve hukuk standartlarinin guglendiriimesi, siyasetin dilinin
yumusamasi, Cumhurbaskanlidi sistemine uyum yasalarinin
cikariimasi, toplumsal kutuplagsmanin zayiflatiimasi, hukuk
sistemindeki sorunlarin ¢oztlme dizeyi, butge dengesinin
saglanmasl, Merkez Bankasinin bagimsiziginin tam olarak
saglanmasi, dis kaynak girisinin saglanmasi, faiz ve doviz
kurlarinin duzeyi, turizm sektorundeki gelismeler, yatinm
kararlar) bagarmasi durumunda olumsuz gorunen kosullar
hizla avantaja donusturilebilecektir.

Ozetle, 2018 yilinda Turkiye ekonomisinde yagsanacak
gelismeler konusunda etkili olabilecek gok degisken
bulunmaktadir.

Kaynak: Iktisadi Aragtirmalar Vakfi-2018 yilik sayr30

Major external political and economical factors that might
be determinative on the level of attainment of the targets
set and the developments to be experienced in Turkey's
economy in 2018 can be listed as follows:

- How the developments in Syria will be shaped; the
possibility that the expansion of Turkey's intervention
in that region along the east of the Euphrates and Irag
becomes true and its global reflections;

- How the Turkey-US relations will progress in line with that
process,

- The base on which the Turkey-Russia relations will be
continued also in that process,

- Situation of the US-Russia relations,
- Direction of the Turkey-EU relations,

- The resolutions of the FED and the EU Central Bank
regarding the increase of interests and decrease of liquidity,

- Risk appetite of the global speculative capital and direction
of the global capital movements,

- Development of the energy prices,

- Developments of the international rating institutions’ notes
concerning Turkey,

- Negative and positive developments that might emerge
for the perception of Turkey in general in the world.

Within the frame of the above clauses, it is possible to
say that the world politics and economy might bring both
significant threats and significant opportunities to Turkey
in 2018. Hence, the conditions that seem to be negative
will turn into advantoges rapidly if Turkey that has had
significant position acquisitions in the case of Syria and
Irag and that managed to maintain simultaneous and good
relations between the USA; Russig, and the EU on a base of
highly chaotic relations existing between them can achieve
normalization (discontinuation of the state of emergency,
strengthening the democracy and law stondards, softening
of the language of the politics, enactment of the lows of
compliance with the Presidency system, weakening of social
polarization, level of solving the problems in the legal system,
ensuring the budget balance, ensuring the full independence
of the Central Bank, ensuring the entry of foreign resources,
the level of the interest and foreign currencies, developments
in the tourism sector, and investment decisions)

In summary, there are numerous variables that might have
impact on the developments that will be experienced in the
economy of Turkey in 2018.

Source: Turkish Economic Research Foundation-20718 annual
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Turkiye IMSAD Aylik Sektor Raporu - Haziran 2018
IMSAD (Association of Turkish Construction Material Producers)
Turkey Monthly Sector Report - June 2018

ingaat Faaliyetleri ikinci Ceyrekte Yavagladi

Nisan ayinda alinan erken secim karari ile birlikte iktisadi
faaliyetlerde yavaslama ortaya cikmistir. Yine ayni donemde
tUketiciler ile reel sektor sirketlerinin guven ve beklentileri
de zayiflamistir. Genel olarak gorulen bu edilim insaat

faaliyetlerinde de yasanmistir.

Yilin ikinci ceyrek doneminde insaat sektarunde agirliki
olarak mevcut igler surdurtimustur. Ancak mevcut isler
seviyesi de en yuksek sezon olmasina karsin beklentilerin
altinda gerceklesmistir. Secim sonrasina yonelik belirsizlikler
nedeniyle yeniingaat isleri siparisleri de gerilemistir. Mevcut
ve gelecek talebin zayiflamasiile birlikte insaat faaliyetlerinde

dusus yasanmistir,

Yilinikinci ceyrek doneminde doviz kurlarinda ve faiz oranlarinda
yasanan onemli artislar hem muteahhitleri hem de satin
alma/kiralama istahini olumsuz etkilemistir. MUteahhitler icin
satislardaki ve talepteki gerilemeye ilave olarak finansman

maliyetlerinde gorulen artislar mali yapilara negatif yansimistir.

insaat sektorinde ikinci geyrekte yasanan bu gelismeler
ingaat malzemeleri sanayisini de dort yonu ile etkilemistir.
Oncelikle ikinci ceyrekte ingaat malzemesi sanayicilerinin
yurticinden aldiklari siparislerde gerileme yasanmistir.
Ikinci olarak maliyetlerde ve enflasyonda yaganan sicrama

fiyatlandirmayi zorlastirmistir ve karliliklar olumsuz etkilemistir.

Diger yandan 6deme ve tahsilatlarda yasanan sikintilar
artmis ve barter edilimi giglenmistir. Son olarak uzayan satis

vadelerive yUkselen aylik faizler nakit akislarini bozmustur.

Yilinilk ceyredini hareketli gegiren ingaat sektoru ve ingaat
malzemeleri sanayinde ikinci geyrekte faaliyetler yavaslamis

ve mali yapilar olumsuz etkilenmistir.
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Construction Activities slow down in the
Second Quarter

Upon the resolution for early elections passed in April,
slowdown in the economical activities emerged. Also in the
same period, the confidence and expectations of consumers
and real sector companies weakened. This general tendency

was also experienced in the construction activities.

In the second quarter of the year, current works in the
construction sector were mainly continued. However, the
level of the current works took place below the expectations
despite the fact that the period was experiencing the highest
season. Due to the uncertainties regarding the subsequent
period of elections, the orders for new construction works
declined as well. A decrease was experienced in the
construction activities with the weakening of the current

and future demand.

In the second quarter of the year, significant increases
experienced in the currency and interest rates affected
negatively both contractors and the appetite for purchase/
lease. For contractors, in addition to the decline in sales and
demand. the increases in financing costs reflected to the

financial structures negatively.

These developments experienced in the second quarter in
the construction sector affected the construction materials
industry with their four aspects. First, a decline in the orders
received by the industrialists of construction materials was
experienced in Q2. Second, the increase in costs and inflation

pushed pricing and posed negative impacts on profitability.

On the other hand, the inconveniences experienced in
payments and collections increased and tendency for barter
was reinforced. Finally, the extending sales promises and

increasing monthly interests broke down cashflows.

In the construction materials industry and construction
sector that ended the first quarter of the year busily, the
activities slowed down and financial structures were affected

negatively in the second quarter of the year.



ingaat Sektori Secim Sonrasi iin Yeni Ekonomi
Politikalarini Bekliyor; Sikilagtirma Politikalari
Ingaat Faaliyetlerini Sinirlandirabilir

Cumhurbaskanligi ve parlamento secimlerinin tamamlanmasi
ardindan tum is dunyasi gibi insaat sektdru de oncelidin
ekonomiye veriimesini beklemektedir. Bu gergevede
uygulanacak yeni ekonomi palitikalar sektorlerin gelecegini

de sekillendirecektir.

Bununla birlikte ekonomide iktisadi faaliyetlerin yavaslamasinin
yanisira enflasyon, cariagik ve butge dengesinde bozulmalar
yasanirken, Turk Lirasinda deder kaybi baskisi ve faiz
oranlarinda da artis baskisi devam etmektedir. Ekonomide
bozulan makroekonomik dengelerin iyilestirimesi ve mali
gostergelerde yeniden istikrar saglanmasi icin sikilastirici

maliye ve para palitikalarina ihtiyag duyulmaktadir.

Buna bagl olarak uygulanacak sikilagtirma politikalarinin
siddetine gore ingaat sektorundeki fasliyetlerde de en azindan
6-12 aylik bir yavaslama kaginilmaz olacaktir. Genigletici
politikalar uygulanmasi halinde ise makro dengeler ile mali
gostergelerdeki bozulmalar ekonomide daha buyuk sikintilar
yaratarak ingaat sektorunt daha olumsuz etkileyebilecektir.

ingaat ve Gayrimenkul Sektorlerinin Déviz
Kredisi Buyukligu Endise Veriyor

Doviz kurlarinda yasanan hizl artislar reel sektorde doviz
kredisi kullanan sirketler icin olumsuz etki yaratmaktadir. Bu
etki dzellikle doviz geliri bulunmayan sektorleri ve sirketleri

daha olumsuz etkilemektedir.

Ingaat sektorl ve gayrimenkul sektory de buyuk dlgtde
doviz kredisi kullanan ve ayni zamanda doviz geliri dusuk

olan veya hi¢c olmayan sektorlerdendir.

Ingaat sektorinde Subat 20718 itibariile yurtici ve yurtdiginda
alinmis olan toplam 33,3 milyar dolar tutarinda doviz kredisi
stoku bulunmaktadir. Gayrimenkul sektorinde ise ayni tarin
itibariyle doviz kredisi stoku 12,59 milyar dolardir. Her iki
sektorun toplam 51,89 milyar dolara ulasan doviz kredisi
stoku doviz kurlarindaki artis nedeniyle mali olarak endise
yaratmaktadir.

Her iki sektorun doviz kredilerinden olusan toplam stokun
29,24 milyar dolari yurtigindeki bankalardan, 22,65 milyar
dalariise yurtdisindaki bankalardan alinmis bulunmaktadir.
Bu kredi stoku iginden yeniden yapilandirma talepleri ortaya
cikabilecektir.

The Construction Sector awaits the New
Economy Policies for Post-elections; Tightening
Policies may restrict the Construction Activities

Subsequent to the completion of the elections of Presidency
and parlioment, the construction sector expects just like the
entire world of business that economy is prioritized. The new
economy policies that will be applied in this frame will shape
the future of sectors.

In addition, while there became discrepancies in inflation,
current deficit, and the balance of budget, the pressure of
value of loss in the Turkish Lira and of increase in the interest
rates are ongoing. Tightening finance and cost policies are
needed in order to ensure stability in the financial indicators
and improve the broken macroeconomic balances in the
economy.

At least 6-12 months of slowdown will be inevitable in the
activities within the construction sector in line with the impact
of the tightening policies that will be applied accordingly. In
the case of applying expansionary policies, deteriorations
in the macro balances and financial indicators might affect
the construction sector more negatively by creating bigger
inconveniences in the economy.

Magnitude of the Foreign Currency Borrowing
of the Construction and Real Estate Sectors
is Worrying

Rapid increases in the foreign currencies create negative
impact for the companies receiving foreign currency
credit in the real sector. This impact affect especially the
companies and sectors with no foreign currency revenues
more negatively.

Construction sector and real estate sector are among the
sectors that receive foreign currency loans but have low
foreign currency revenues.

In the construction sector, there is total 39,3 billion-dollar
foreign currency loan stock received domestically or abroad
as of February 20718. In the real estate sector, the foreign
currency loan stock as of the same date is 1259 billion
dollars. The foreign currency loan stock of both sectors,
which reaches totally 51,89 billion dollars, creates financial
concerns due to the increase in the foreign currencies.

29,24 billion dollars of the total stock consisting of the
foreign currency loans of both sectors were received from
the domestic banks and 2265 billion dollars from foreign
banks. Demands of restructuring might emerge from this
loan stock.
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Diinya Ingaat Sektora
World Construction Sector

ABD'de insaat Harcamalari 2018 Yilinda Yiiksek
Gerceklesmeye Devam Ediyor

ABD'de konut ve konut digl ingaat harcamalart 20717 yilini
1,26 trilyon dolar seviyesinden kapatmisti. Yeni yilin ilk Ug
ayindaingaat harcamalari 1,29 trilyon dolara ulasarak artisin
sUrdurmustu. Mevsimsellik etkisini de arkasina alan konut
ve konut disi bina ingaat harcamalari Nisan ayinda ise 1,31

trilyon dolara yukselmistir.

Yeni yil ile birlikte konut digi bina ve alt yapi ingaat

harcamalarindaki buyume dikkat gekicidir.

ABD'de insaat harcamalarina alt yapr insaatlarinin da 2018

yilinda artan sekilde katki saglamasi beklenmektedir.

ABD'de Yeni Ev Satiglari Son Ug Ayda Yeniden
ivme Kazandi

2018 yi ABD'de 2006 yilindan sonraki en yuksek konut
satiglarinin gergeklestigi yil olmus, yilin ilk iki ayinda ise
satiglarda soluklanma yasanmisti. Izleyen ¢ ayda ise ABD'de
ozellikle yeni konut satiglarininivme kazandidi gorulmektedir.
Mayis ayinda yeni ev satiglar 689 bin adet olmustur. Konut
fiyatlarinda da artis surmektedir. Mevcut ev satislarinda
ortalama satis fiyati gecen yilin Mayis ayina gore yuzde
76 yukselmistir.

Euro Alaninda ingaat Harcamalari Nisan Ayinda
Yizde 1,8 Artti

Euro bolgesi insaat harcamalar 2018 yili ik ceyreginde de
artisini surdurmus ve ilk geyrekte insaat harcamalarinda
buyume yuzde 3,0 olarak gergeklesmistir. Nisan ayinda
da kanut ingaat harcamalarinda buyume devam etmistir.
Nisan ayinda hem konut hem de konut disi bina insaat
harcamalarinda artis yasanmistir. Mevsimsellik ile birlikte yilin
ikinci geyreginde de AB ve Euro bolgesinde ingaat faaliyetleri

gug kazanmaya devam edecektir.

Kaynak: IMSAD Haziran 2018 Aylik Raporu
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The Construction expenditures in the US
continue to be high in 2018

The housing and non-housing construction expenditures
in the US closed 2017 at the level of 1,26 trillion dollars. In
the initial three months of the new year, the construction
expenditures continued to increase reaching 1,29 trillion
dollars. Backed by the impact of seasonality, the housing
and non-housing construction expenditures increased to
131 trillion dollars in April.

The growth in the housing and non-housing construction
expenditures with the new year is attention inviting.

In the US, infrastructure expenditures are expected to provide
contributions increasingly to the construction expenditures
in 2018 as well.

The New Home Sales in the US have gained
momentum again in the last three months

2018 became year in which the highest number of housing
sales after 2006 took place and a respite was experienced
in the initial two months of the year. It appears that in the
following three months, especially the sales of new houses
have gained momentum in the US. New housing sales in May
became 689 thousand units. The increase in the housing
sales are ongoing. The average sales price in the current
house sales increased by 7,6 percent compared to May of
the last year.

Construction Expenditures in the Eurozone
increased by 1,8 percent in April

The Eurozone construction expenditures continued to
increase in the first quarter of 2018 and the growth in
construction expenditures in Q1 took place as 30 percent
The growth in the housing construction expenditures
continued in April as well. An increase was experienced in
both housing and non-housing construction expenditures
in April. Construction activities in the EU and Eurozone will
also continue to gain strength in the second quarter together
with the seasonality.

Source: IMSAD (Association of Turkish Construction Material
Producers) June 2018 Monthly report



Soludugumuz Havanin Kalitesi Artik Cepte

The Quality of the Air we Breathe is Now in Mobile Phones

Cevre ve Sehircilik Bakanligi'nca gelistirilen maobil uygulamaiile
vatandaslar, yasadiklari bolgenin ve soluduklarthavanin kalite

degerleriniartik akill cep telefonlarindan anlik 6grenebilecek.

“Ulusal Hava Kalitesi izleme Agi'nda yer alan 300 adet hava
kalitesi dlgum istasyonundan elde edilen élgum sonuglarini
"www.havaizleme.govir’ web adresinden kamuoyu bilgisine
sunan bakanlik, vatandaslarin havanin kalitesine daha kolay

erisebilmesi amaciyla mobil uygulama gelistirdi.

Uygulama ile Turkiye genelinde hava kalitesi verilerinin akill
telefonlarda anlik goruntulenebilecek. Mobil uygulama ile
vatandaslarin konumuna en yakin élgum istasyonunun
Olcum dederlerini 6grenmesi, guncel hava kalitesine gore
aktivite dnerileri goruntulemesi ve olcum istasyonu le ilgili
hem fotograf hem de konum bazl bildirim gonderilebilmesi

muUmkun.

Vatandaslar, bulundugu bolgenin hava kalitesi degeri ile
ilgili merak ettigi sorulari da uygulama Uzerinden bakanliga

aninda iletebilecekler.

With the mobile application developed by the Ministry of
Environment and Urbanization, the citizens will now be able
to learn the quality values of the air that they breathe in
the region where they live from their smart mobile phones

instantly.

The Ministry that informs the public with the results of the
measurement results obtained from the 300 air quality
measurement stations within the "National Air Quality
Monitoring Network” on the web address of www.havaizieme.
govitr has developed a mobile application for easier access

of the citizens to air quality.

Thanks to the application, the air quality data will be displayed
instantly on smartphones throughout Turkey. It is possible
that with the maobile application, the citizens will learn the
measurement values of the nearest measurement station
to their location, view the activity suggestions in line with the
current air quality, and send both photographs and position-

based notification relating to the measurement station.

Citizens will be able to submit the questions they are curious
about concerning the air quality value of the region where

they are present instantly to the Ministry via the application.
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Cevresel Gostergeler Internet Sayfast Hizmete Girdi

Environmental Indicators T/\/cbpage put into service

Ulkemizde "Cevresel Gastergeler” kitapgigj Cevre ve Sehircilik
Bakanligi koordinasyonunda ve diger ilgili kamu kurum ve
kuruluslarin katkilariyla her yil yeni cevresel konular da
ilave edilerek, Turkge ve Ingilizce olarak hazirlanmakta
yararlanicilarin bilgisine sunulmaktadir. Cevresel gdstergelerin
ulkemizdeki durumunun ele alindigr internet sayfasi http://
cevreselgastergelercsb.govir/ linki ile hizmet vermeye
baslamistr.

Cevresel gostergeler, internet sayfasinda gostergeler konu
bazinda tek tek ele alinmakta, il duzeyinde gostergeler
degerlendirimektedir. Ayrica, son yayimlanan ve daha eski
cevresel gostergeler kitapciklarina CED izin ve Denetim web
sayfasi “Yayinlar” bolumunden de erisilebilmektedir.

In our country, the guidebook of “Environmental Indicators”
is prepared and presented to its beneficiaries under the
coordination of the Ministry of Environment and Urbanization
and with the contributions of other respective institutions
and organizations by adding new environmental issues
every year in Turkish and English. The webpage where
the state of environmental indicators in our country is
presented has started to be in service with the link of http://
cevreselgostergeler.csb.govitr/

The indicators are handled one by one on the basis of
subjects on the Environmental Indicators webpage and they
are evaluated at provincial level In addition, it is possible
to access the recently published and older Environmental
Indicators guidebooks at the “Yayinlar” (Publications] section
of the webpage of CED Permission and Audit.

Kaynak Source: http://ced.csb.govir/cevresel-gostergeler-internet-sayfamiz-hizmete-girmistir-haber-226675

Hava Kalitesinde PM, ve SO, Ortalamalar:

PM, and SO, averages of air quality

Cevre ve Sehircilik Bakanhgr “Cevresel Gostergeler” internet
sayfasinda yayinlanan veriler kapsaminda hava kalitesi PM, |
ve SO? degerleri yer almaktadir. Bu gostergeler, farkl kentsel
alantipleriigin yilik ortalama SO,ve PM, konsantrasyonlarini
gosterir. Birimi Mikrogram/m?®'dur.

Partikuler Madde (PM, ) ve gapi 10 mikrometreden kuguk
diger tanecikler akcigerlere ulasarak iltihaplanmaya ya da
insanlari ok alumsuz etkileyecek kalp ve akciger hastaliklaring
neden alabilirler.

Kukurt dioksit (SO,) insanlar igin dogrudan zehirleyicidir;
temel olarak solunum fonksiyonlarini etkiler. SUIfUrik asit
ve sUlfat formuna donusmesi durumunda insan saghgin
dolayli olarak tehdit edebilir.

Dis ortam havasinda Kirleticilerin konsantrasyonlari hava
kirliligi agisindan temel bir durum gostergesidir. Bu gerekge
ile "Ulusal Hava Kalitesi Izleme Ag" kapsaminda 871 ilde
kurulu bulunan hava kalitesi izleme istasyonlarindan alinan
veriler toplanmakta, ayrica surekli ve cevrimici olarak www.
havaizleme.gov.tr internet adresinden de halkin bilgisine
sunulmaktadir.

Ulusal Hava Kalitesi Izleme Agindan elde edilen bilgilere
gore, kirliligin en yuksek oldugu 10 istasyonda olgulen ve
dogrulanmig olan yillik ortalama PM. ve SO, verileri Tablo
T'de sunulmaktadir. Edirne (Kesan) son 3 yildir en yuksek
yillk SO, ortalamasini vermektedir. Idir istasyonu ise yillik
ortalama PM, degeri bakimindan son 3 yildir en ydksek ilk
3istasyon arasina girmektedir.
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The air quality PM,, and SO, values are availoble on the
webpage of “Environmental Indicators” of the Ministry of
Environment and Urbanization. Such indicators show annual
average SO, and PM,, concentrations for different urban
areas. Its unit is microgram/mq.

Particles (PM, ) with less than 10-micrometer diameter can
cause heart and lung diseases that might affect humans
very negatively by reaching the lungs.

Sulphur dioxide (SO,) is directly poisonous for humans
and has impact basically on the respiratory functions. If it
transforms into sulphuric acid and sulfate, it might threaten
human health indirectly.

The concentration of the pollutants in the outer ambiance
air is a basic indicator of condition in terms of air pollution.
Accordingly, data received from the air quality monitoring
stations installed in 87 provinces are gathered within the
scope of the "National Air Quality Monitoring Network” and
also presented for informing the public on the website of
www.havaizleme.govitr continuously and online.

According to the information received from the National Air
Quality Monitoring Network, the annual average PM,, and
S0, data measured and verified at 10 stations where the
pollution is at the highest levels are given in Table 1. Edirne
(Kesan) yields the highest annual SO, average of the last
three years. Igdir station has taken place among the top
highest three stations for the last three years in terms of
annual average PM,, value.



2012-2016 ylllari arasindaki son bes yilik doneme bakildiginda,
yilik PM. ortalamalarinin en yuksek oldugu ilk 10 istasyon
arasina Siirtistasyonunun 5 kez, Kayseri (Hurriyet) ve Duzce
istasyonlarinin 4 kez, Igdir, Bursa ve Manisa istasyonlarinin
3kez girdigi gorulmektedir. Son bes yilik donemde, yilik SO,
ortalamalarinin en yuksek oldugu ilk 10 istasyon arasina
Yozgat ve Tekirdag istasyonlarinin 4 kez, Canakkale (Can),
Edirne (Kesan), Afyonkarahisar ve Karabuk istasyonlarinin

3 kez girdigi gorulmektedir.

When it comes to the last five-year period between the years
of 2012 and 2076, it appears that Siirt station was included
five times, Kayseri (Hurriyet) and Dizce stations were included
four times, and Igdir, Bursa, and Manisa stations were included
three times among the top 10 stations where the annual PM,
averages are the highest In the period of lost five years, Yozgat
and Tekirdag stations were included four times and Canakkale
(Can) and Edime (Kesan), Afyonkarahisar, and Karabuk stations
were included three times among the top 10 stations where
the annual SO, averages are the highest.

Tablo-1. 2076 Yil PM, ve SO, Ortalamalarinin En Yuksek Oldugu Hava Kalitesi Izleme Istasyonlar
Table-1. Air Quality Monitoring Stations where the 2016 PM,, ve SO, Averages are the Highest

istasyon Adi / Station Name PM,, (pg/m3)* istasyon Adi / Station Name SO0, (pg/m3)*

IGDIR

TEKIRDAG (Merkez/ Center MTHM) 104
KAYSERI (Hurriyet) 103
BURSA S8
DUZCE 92

MANISA ([SOMA) 92

SIRT 91

DENIZLI (Bayramyeri) 30
AMASYA (Sehzade) 85
ERZINCAN 84

EDIRNE (Kesan MTHM)

AMASYA (Suluova) 73
CANAKKALE (Can MTHM) 53
ORDU (FATSA) 50
TEKIRDAG (Merkez MTHM) 39
YOZGAT 35
TOKAT (Turhal) 32
CORUM (Mimar Sinan) 28
SINOP (Boyabat) 27
TEKIRDAG 27

* Istasyonlardan alinan valide edilmis saatlik ortalama verilerinden %30 ve Uzeri olanlar esas alinarak degerlendirilmistir

* Assessment was made on the basis of validated hourly average data that are 90% and above, among the data received from the stations.
MHTM: Marmara Temiz Hava Merkezi / MHTM: Marmara Clean Air Center
Kaynak: Cevre ve Sehircilik Bakanligl, CED, Izin ve Denetim Genel Mudurludu, Laboratuvar, Olgim ve Izleme Dairesi Bagkanlid)

Source: Ministry of Environment and Urbanization, EIA, Permit and Audit Directorate General, Laboratory, Measurement, and Monitoring Office

Grafik 1'de, 2016 yill PM,, ortalama konsantrasyonlari
veriimektedir. Buna gore 20716 yllinda istasyonlarin %57inde
ulusal sinirdeger, %7/8'inde Avrupa Birligi sinir dederi, %97'sinde

ise Dunya Saglik Orguty (WHO) kilavuz degerleri asilmistir.

Hava kalitesinin iyilestirimesi amaciyla “Temiz Hava Eylem
Planlan” kapsaminda; iIsinma amagl kullanilan yakit trandn
kontrolu, yakma sistemlerinin iyilestirilmesi, binalarda
mantolama, atescilerin editimi ve motarlu tasitlardan
kaynaklanan Kirlilik yuklerinin azaltimasina iliskin tedbirlerin

etkinliginin artinlmasi gerekmektedir.

In Graphic 7, 2076 PM,, average concentrations are provided.
Accordingly, in 2076, the national limit values were exceeded
in 51% of the stations, the European Union limit values were
exceeded in 78% of the stations, and the World Health
Organization (WHO) guidance values were exceeded in 97%
of the stations.

For improving the air quality, it is necessary to increase the
efficiency of the precautions regarding the control of the fuel
type used for heating purposes, improvenent of the hearing
systems, jacketing in buildings, training of blasters, reduction
of the pollution loads arising from motor vehicles, within the
scope of the “Clean Air Action Plans.”
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Grafik-1. Yillik Ortalama PM10 Konsantrasyonlarinin Dagilimi
Graphic-1. Distribution of the Annual Average PM10 Concentrations

PM10 Konsantrasyonlarinin Dagilimi PM,; (pg/m3)
Distribution of the Average PM,,, Concentrations (ug/m3)

Ulusal sinir degeri
National limit value

AB sinir degeri
EU limit value

PM,, Konsantrasyonlari (ug/m3)
PM,,, Concentrations (ug/m3)

WHO sinir degeri
WHO limit value
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Hava Kalitesi izleme Istasyonlari / Air Quality Monitoring Stations

Kaynak: Cevre ve Sehircilik Bakanligi, CED, Izin ve Denetim Genel Mudurlugu, Laboratuvar, Olgum ve Izleme Dairesi Bagkanligi
Source: Ministry of Environment and Urban Development, EIA, Permit ond Audit Directorate General, Laboratory, Measurement, and Monitoring Office

AB-Cin Zirvesinin Ortak Aciklamasi

Joint Statement of the 20" EU-China Summit

20. AB-Cin Zirvesi (16 Temmuz 2018) vesilesi ile iki taraf,
AB-Cin Kapsamli Stratejik Ortakligrnin 15. yilddonimunu
kutladl. Bu ortaklik, siyaset, ekonomi, ticaret, kultur, insan
lliskileri ve diger alanlardaki AB-Cin iliskilerini buyuk olgude
gelistirmektedir. Liderler, AB-Cin 2010 Stratejik Isbirligi
Gundemi'nin kapsamli bir sekilde uygulanmasi ile, karsilikl
saygl, guven, esitlik ve karsilikli fayda ilkelerine dayali barig,
buyume, reform ve uygarlasmaya yonelik ortakliklarinin daha
daderinlestirimesine ile ilgili kararliiklarini yeniden teyit ettiler.

Gin ve Avrupa Birligi, Pekin’de yapilan 20. AB-Cin
Zirvesi'nin ardindan, Pazartesi ginu yaptiklar
aciklamada, Paris Anlagmasi ile ilgili taahhitlerini
yeniden teyit ettiler.

Zirve sirasinda, liderler, iklim dedisikligiile mucadelenin neminin
altini gizerek, diger Ulkelere, iklim konusundaki ¢alismalarini
hizlandirma ¢agrisinda bulundu. Bu ¢abalar, iklim degisiklidinin
felaketlere sebep olan etkileri nedeni ile, her zamankinden
daha acil bir sekilde gerekli hale gelmis durumda. Liderler,
Paris Anlagmasinin uygulanmasi konusundaki isbirliginin
gelistirimesi ve Aralik 2018 tarihinde, Katowice, Polonya'da
gerceklestirilecek olan BM Iklim Degisikligi Konferansinin
(COP24] tam olarak desteklenmesi kanusundaki kararliliklarini
daifade ettiler.
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On the occasion of this 20" EU-China Summit (16 July
2018, the two sides celebrated the 15th anniversary of
the EU-China Comprehensive Strategic Partnership. This
has greatly enhanced the level of EU-China relations, with
fruitful outcomes achieved in politics, economy, trade,
culture, people-to-people exchanges and other fields. The
Leaders reaffirmed their commitment to deepening their
partnership for peace, growth, reform and civilisation, based
on the principles of mutual respect, trust, equality and mutual
benefit, by comprehensively implementing the EU-China
2020 Strategic Agenda for Cooperation.

China and the European Union reaffirmed their
commitment to the Paris Agreement in a joint statement
on Monday after the 20" EU-China Summit held in
Beijing.

During the summit, leaders highlighted the importance of
tackling climate change and called other nations to step up
climate action. This effort has become more urgent than ever
because of the disastrous effects of climate change. The
leaders expressed their commitment to advance cooperation
on the implementation of the Paris Agreement and fully support
the upcoming UN Climate Change Conference (COP24) which
will take place in December 20718 in Katowice, Poland



Avrupa Komisyonu Baskani Jean-Claude Juncker sunlari
soyledi: “IKlim degisiKligi ile mucadele ve kuresel liderligin
ortaya konmasi konusundaki ortak, guglu kararliigimizin
altini ¢izdik. Bu da, ¢ok taraflilik konusundaki kararliigimizi
ortaya koymakta ve iklim degisikligini, dunyadaki tum Ulkeleri
etkileyen, kuresel bir sorun olarak tanimaktadir. Arkamiza
yaslanip, pasif bir sekilde bekleyecek zamanimiz yok. Artik
kararll bir sekilde adim atmanin zamani geldi

Iklim degisikligi ve temiz enerjiye yonelik, 16 maddeli ortak
aciklama ve eki konusunda Avrupa Konseyi Baskani Donald
Tusk, Avrupa Kamisyonu Baskani Jean-Claude Juncker
ve Cin Bagbakani Li Kegiang arasinda mutabakata varildi.

gegilmesi konusundaki intiyaci vurguluyor.

Aciklamada, iklim degisikligi ile mUcadeleye yonelik diger
onemli konular arasinda, dzellikle surdurulebilir, uygun
maliyetli, givenilir ve modern enerji hizmetleri olmak Uzere,
kuresel, temiz ve dUsUk karbanlu enerji kullanimina gegisin
yayginlastirimasi da bulunuyor.

President of the European Commission Jean-Claude Juncker
said: "We have underlined our joint, strong determination to
fight climate change and demonstrate global leadership. It
shows our commitment to multilateralism and recognizes
that climate change is a global challenge offecting all
countries on earth. There is no time for us to sit back and
watch passively. Now is the time for decisive action.”

The 16-point joint statement and the annex on climate
change and clean energy was agreed on by the European
Council President Donald Tusk, European Commission
President Jean-Claude Juncker and Chinese Premier Li
Kegiang. The statement highlighted the impact of climate
change and underscored the need for rapid action to fight
against it

Among other important points related to tackling climate
change, the statement talked about the promotion of a global
clean and low-carbon energy transition, especially towards
sustainable, affordable, relioble and modern energy services.

Kaynak/Source: http://www.consilium.europa.eu/en/press/press-releases/2018/07/16/joint-statement-of-the-20th-eu-china-summit/,
UN Climate Change News, 17 July 2018, https://unfcce.int/news/china-eu-reaffirm-strong-commitment-to-paris-agreement

Dunya Seyahat ve Turizm Endustrisi [klim

Konusunda Iklime Zarar Vermeme Vaadinde Bulundu

Bu makale, Birlegmis Milletler Iklim Degisikligi Konvansiyonu
resmi internet sitesinde yayinlanmistir. Bu makalenin, bir
¢imento sektoru dergisinde yayinlanmasinin amaci, kuresel
GSYHnin %10'undan fazlasini olusturan bir sektorun, sera
gaziemisyonlarinin azaltimasina ¢aba sergilemekte oldugunu
hatirlatmaktir.

Dinya Seyahat ve Turizm Konseyi (WTTC), sera gazi
emisyonlarini dlcme, azaltabildigini azaltma ve geri kalanini
dengeleme ve bu arada da, dunyadaki 150 Uyesi arasinda
iklim-dostu olma rejimini yayginlasma vaadi ile, Birlesmis
Milletler “Climate Neutral Now” (Artik Iklime Zarar Vermeme)
inisiyatifine dahil oldu.

This is an article published in the official website of the
United Nations Climate Change Framework Convention.
The purpose of publishing this article in a cement sector
periodical is to remind that a sector generating just over
10% of global GDP puts efforts to reduce greenhouse gas
emissions.

The World Travel and Tourism Council (WTTC] has signed up
to the United Nations Climate Neutral Now initiative with a
pledge to measure its greenhouse gas emissions, reduce
what it can and offset the rest, while promoting the same
climate-friendly regimen to its 150 members worldwide.
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Bu vaat, Paris Iklim Degisiklidi Stzlesmesinin hedeflerine paralel
olarak, kuresel sicaklik artisini, endustri donemi dncesindeki,
1,5 Cderece ile sinirlamaya yonelik, organizasyonlar, sirketler,
duzenlenen etkinlikler ve bireyler tarafindan yuratulen kuresel

iklim hareketine bir ivme kazandirdi.

Seyahat ve turizm sektory, kuresel GSYHNIN %10°'undan
biraz daha fazlasini olusturmaktadir ve iklim degisikligi
konusunda gok onemli bir role sahiptir. EndUstri igerisinde
313 milyon istihdama destek saglayan WTTC, 2035 yilina
kadar, toplam seyahat ve turizm karbon emisyonlarini %50

azaltma arayisindadir.

Bu seneki Kiresel WTTC Zirvesinde, WTTC, BM Iklim Degisikligi
ile ortakhgini duyurdu ve seyahat ve turizme yonelik ortak

bir gtndem Uzerinde mutabakata vard!.

BM Iklim Degisikligi Idari Sekreteri Patricia Espinosa sunlari
soyledi: "Seyahat ve Turizm sektorunun, iklim degisikliginin ele
alinmasinda ¢ok buyuk bir role sahip oldugunun farkindayiz.
onemili riskler olustururken, en riskli bolgelerin birgogunda,
turizmin, bolge halklaring, onun etkileriile basa gikma kabiliyetini

olusturmaya yonelik firsatlar sunabilir”

TaahhUdUnun bir pargasi olarak, WTTC, seyahat ve turizm
sektorundeki eniyi surdurdlebilirlik uygulamalarini derleyecek
ve sirketleri, bilime dayall hedefler belirlemek Uzere tesvik

edecek.

WTTC Bagkani ve Hilton CEO'su olan Chris Nassetta ise su
sekilde konugtu: “2015 Paris Iklim Degisikligi Stzlesmesi
ve ardindan WTTC'nin, bilime dayall hedeflere donmeye
yonelik karbon diyalogu gagrisinin ardindan ortaya ¢ikan
karbon giderme ¢abalari etrafinda gelisen kuresel bilimsel
konsensus ile birlikte, artik o diyalogun eyleme gegirilmesinin

zamani geldi.”

WTTC, sirketleri, turizmde surdurulebilir biyumeye
yonlendirmek ve islerini, gevre dostu bir sekilde yapmaya
tesvik etmek amaci ile “Yarin icin Turizm” 6dullerini baslatt.
Bu girisim, yesil teknolgjilere yatinm yapma, iklim degisiklidi
karsisinda gevresel politikalarin ve stratejilerin gelistirimesi

gibi, birgok faaliyeti iceriyor.

Asagdida, seyahat ve turizm endustrisindeki paydaslarin,
ilham vericibir liderlik sergiledigi 10 iklimsel eylem Kategorisi

veriimistir:
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This pledge adds momentum to global climate action taken
by organizations, companies, events and individuals to limit
the average global temperature rise to 1.5 degrees Celsius
above pre-industrial levels, in line with the goals of the Paris

Climate Change Agreement.

Travel and tourism generates just over 10% of global GDP
and plays a crucial role in climate change. WTTC supports
313 million jobs in this industry and seeks to reduce 50% of

total travel and tourism carbon emissions by 2035.

During this year's WTTC Global Summit, WTTC announced
a partnership with UN Climate Change and agreed on a

common agenda for climate action in travel and tourism.

The Executive Secretary of UN Climate Change Patricia
Espinosa said: "We recognize that Travel and Tourism has
a huge role to play in addressing climate change. While
climate change itself poses significant risks to some tourism
destinations, in many of the most high-risk areas, tourism
can provide opportunities for communities to build resilience

to its impacts.”

As part of the commitment, WTTC will compile the best
sustainability practices in the travel and tourism sector and

encourage companies to set science-based targets.

Chris Nassetta, WTTC Chair and CEO of Hilton said: “Building
on the global scientific consensus around decarbonization
efforts that came out of the 2015 Paris Climate Agreement
and WTTC's subsequent call for the dialogue on carbon to
turn to science-based targets, now it is time to turn that

dialogue into action.”

To push for sustainable growth in tourism, WTTC has initiated
the “Tourism for Tomorrow” awards to encourage companies
to do business in an environmentally-friendly way. This
involves a wide range of activities such as investments in
green technologies, development of environmental policies,

and strategies to address climate change.

Here are 10 categories of climate action in the travel and
tourism industry in which stakeholders have demonstrated

inspiring leadership:



1. Sirdurulebilir kaynaktan elde edilen gidanin tedarik

edilmesi:

- The Accor Hotel zinciri, otellerinin cogunda, sebzelerin,
kendi arsasinda yetistiriyor.

- Guney Dogu Asya'daki Soneva Group da, yillik olarak,
48,000 dolar dederi 0lan15,000kg Urunu yetistirerek
konuklarina servis ediyor.

- Virgin Atlantic, ugus i¢i yemek hizmetleri konusundaki
sorunlari ele almak Uzere tasarlanmis ilk yapiyi olusturmak
Uzere, SUrdurulebilir Restoranlar Birligi (SRA) ile galisma
gerceklestirdi.

2. Yenilenebilir enerji kullanimi

- Xanterra Parks & Resorts, Ohio parkinin enerjisini, 10 kilowatt
rUzgar turbini ile karsiliyor ve konuklar ve temizlenecek
olan esyalari tasimak igin elektrikli tagitlar kullaniyor.

3. Surdirulebilirlik gésterge tablolarinin kullanimi

- Artik pek gok sirket, karbon emisyonlarini ve enerji
kullanimlarini 6lgmek Uzere, bir gosterge tablosu izleme
sisteminden yararlaniyor. Mart 2017'de, EarthCheck,
kuresel turizm ve surdurulebilir kalkinma konusunda bilgi
toplamak Uzere, Kuresel Surdurulebilir Turizm Gosterge
Tablosu'nu uygulamaya aldi. Musterileri, 70 Glkede, 30'dan
fazla turizm sektorunde faaliyet gésteriyor.

4. Teknolojinin iyilestirilmesi

- Climate Neutral Group ve ortaklari, tam tatil ve seyahat
paketlerine yonelik karbon ayak izlerini gdsterebilen, turizm
isletmelerine yonelik Carmacal' gelistirdi.

- Uluslararasi Kruvaziyer Tur Sirketleri Birligi (CLIA), artik,
yUzde bese kadar yakit tasarrufu saglamak Uzere, gemi
govdelerinde, toksik olmayan kaplamalar kullaniyor. Ayrica,
Birlik, emisyonsuz enerji temin etmek Uzere, LED 1siklary,
yUksek verimli aletler ve guines panellerinden yararlaniyor.

1. Supplying sustainably sourced food:

- The Accor Hotel chain grows its own vegetables, on site,

at many of its hotels.

- Soneva Group in South East Asia also grows organic food

to serve its guests 15,000kg of produce per year, worth
48,000 USD.

- Virgin Atlantic has worked with the Sustainable Restaurant

Association (SRA) to create the world's first framework
designed to address the sustainability challenges of
inflight catering.

2. Using renewable energy

- Xanterra Parks & Resorts powers its Ohio park with a

10kilowatt wind turbine and uses electric vehicles to
transport guests and laundry.

3. Using sustainability dashboards

- Many companies now use a dashboard monitoring system

to measure carbon emissions and energy usage. In March
2017 EarthCheck lounched the Global Sustainable Tourism
Dashboard to gather information on global tourism and
sustainable development. Their clients operate across 70
countries in more than 30 tourism sectors.

4. lmproving technology

- The Climate Neutral Group and its partners developed

Carmacal, a tourism oriented business to-business carbon
calculator able to provide carbon footprints for complete
holiday and travel packages.

- Cruise Lines International Association (CLIA] now

paints its ship hulls with nontoxic coatings to reduce
fuel consumption by up to five percent. In addition the
assaciation uses LED lights, higher efficiency applionces
and solar panel installations to provide emissions-free
energy.
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5. Reducing water usage and waste
5. Su kullanimi ve atiklarin azaltiimasi
- Chepu Adventures Ecolodge in Chile displays resource

- Sil'deki Chepu Adventures Ecolodge, her bir odada bulunan usage, and challenges customers to use maximum

tablet ekranlarinda, kaynak kullanimlarini ve kisi basina
kullanilacak maksimum su ve enerji miktarlarini sergiliyor.

6. Elektrikli arag ve alternatif yakit kullanimi

- BuUyUk ¢apl arag kiralama sirketlerinin birgogu, artik
standart olarak, elektrikli ve hibrit tasitlari kiraliyor. Renta-
Car adliigletme, alternatif yakitlarin ve temiz teknolajilerin
kullaniminin gelistirilmesine yonelik ¢alismalar yuruten
Yenilenebilir Yakitlar Enstitisund kurdu.

amounts of water and energy per person with tablet
screens in each room.

6. Using electric vehicles and alternative fuel

- Many large car rental companies now offer electric and

hybrid vehicles as a standard. Enterprise Renta-Car
established the Institute for Renewable Fuels which works
towards the advancement of alternative fuels and clean
technologies.
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7. Biyuk kuruluslarin dengeleme ¢aligsmalari

- Marriott, Brezilya'nin Amazon yagmur ormanindaki Juma
bolgesini korumak Uzere, 2 milyon dolar taahhut etti.

- 30'dan fazla, Uluslararasi Hava Tagima Birligi (IATA) Uyesi
havayolu sirketi, kendiinternet sitelerindeki satis kanallari
ya da Uguncu taraf dengeleme hizmeti veren kuruluslar
Uzerinden gergeklestirilecek bir dengeleme programi lanse
ettiler.

8. Ulasim icin bisiklet segeneklerinin kullanilmasi

- Melia Hotels International tarafindan isletilen Paradisus
Playa del Carmen, personeli arasinda bisiklet kullanimini
tesvik ediyor ve bir bisiklet yolu ve spor parki bagislayarak,
bolge halkinin saglik hizmetlerine olan erigimini arttirmig
durumda. Diger bircok otel de, konuklaring, strdurulebilir
bir sekilde seyahat etmeleriigin, Ucretsiz bisiklet kiralama
hizmeti veriyor.

9. Surdurdlebilir malzemeler ve disik etkili tasarimlarla
altyapi insa edilmesi

- InterContinental San Francisco, sulari dusuk duzeyde
akan musluklar ve tuvalet tesisatinin yani sira diger su
azaltma sayesinde elde ettigi yilik 2 milyon galon kadar
olan su tasarrufu ile LEED Altn sertifikasi almis olan bir
otel.

- Londra'daki The Zetter Hotel de, surdurulebilir kaynaklardan
elde edilen insaat malzemeleri kullanildi ve su anda da, akilli
bina yonetimi sistemi ile kontrol ediliyor.

10. Yerel cevrenin korunmasi ve biyogesitliligin
iyilestirilmesi

- Endonezya'daki Misool Resort, tum balikgllik, kapekbaligi
yuzgeci ticareti ve kaplumbaga yumurtasi ve deniz
kabuklularinin yetistirimesinin yasaklandigl, 828 km2'lik
bir 'El Degmeme Bolgesi’ olusturdu. Bunun sonucunds,
son alti yilda, balik biyokutlesi, %250'den fazla artarken,
bu oran, bazi yerlerde %600'Un Uzerine ¢ikti.

- Son 17 yll igerisinde, Biosphere Expeditions, Kavango
Zambezi Transfrontier Karuma Alani gibi projelere yardim
icin, 150,000 saatin Uzerinde gonullt ¢alisma, yaban hayat
korumasi ve arastirma calismalar gerceklestirdi.

WTTC ile BM Iklim Degisikligi aligmasi olan, “Iklim Hareketi
Ortak Gundeminin bir parcasi olarak, Kiresel iklim Hareket,
Katowice, Polonya'da gergeklestirilecek olan COP24
kapsamindaki Seyahat & Turizm etkinliginde izleyicilerle
bulugacak.
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7. Offsetting from large corporations

- Marriott has committed 2 million USD to preserve the

Juma reserve in Brazil's Amazon rainforest.

- Over 30 International Air Transport Association (IATA)
member airlines have introduced an offset progrom either
in their websales engines or through a third party offset

provider.
8. Using cycling options for transport

- Paradisus Playa del Carmen, run by Melié Hotels
International encourages the use of bicycles among its
staff and has improved its local community's access to
wellbeing facilities through donating a bike path and a
sports park. Many other hotels also offer free bike hire to

encourage guests to travel sustainably.

9. Building infrastructure with sustainable materials
and low-impact designs

- InterContinental San Francisco is a LEED Goldcertified
hotel with about 2 million gallons of water saved each year
from low-flow faucets and toilets, as well as other water-

reduction features.

- The Zetter Hotel in London used sustainably sourced
building materials and is controlled by an intelligent building

management system.

10. Protecting local environment and enhancing
biodiversity

- Misool resort in Indonesia has established an 828 sq
km ‘No take zone” where all fishing, shark finning, and
harvesting of turtle eggs and shellfish are prohibited. As
a result, fish biomass has increased by over 250% in the
last six years, and in some areas, the increase has been
over 600%.

- Over the last 17 years, Biosphere Expeditions has delivered
over 150,000 hours of voluntourism, wildlife conservation
and research, helping projects such as the Kavango

Zambezi Transfrontier Conservation Area.

As part of the “Common Agenda For Climate Action’, the
WTTC engagement with the UN Climate Change, Global
Climate Action will be showcased in a Travel & Tourism event

at the upcoming COP24 in Katowice, Poland.



Medcem Cimento Fabrikasi
Medcem Cement Factory

Medcem Hakkinda

Medcem Cimento Fabrikasi Mersin ili, Silifke ilcesi, Bagalani
mevkiinde 450.000 m?'lik alan Uzerine kurulmus ve san
teknalojik sistemler kullanilarak inga edilmistir.

Gunluk 11.500 ton Klinker Uretim kapasitesine sahip olan
Medcem Cimento, Turkiye'nin tek hatta en yuksek Uretim
hacmine sahip gimento fabrikasi olma ozellidi ile sektorde
yerini almistir.

Uretimin buyuk bir kisminin inracata yonelik olan fabrika
2015 yilinda faaliyete gegmistir.

Medcem grup bunyesinde Medcem Cimento Fabrikasi,
Medcem Liman, Medcem Beton, Medcem Global, Medcem
Cimento Satis ve Pazarlama sirketleri bulunmaktadir.

Yonetim Sistemleri

Medcem Cimento olarak 2015 yilinda EN 197-2 Urin
Belgelendirmesiile basladigimiz belgelendirme galismalarina
hizli bir sekilde devam etmekteyiz.

Ik olarak ISO S001:2015 belgelendirmesini gerceklestiren
tesisimiz, daha sonra ISO 140071:20715 belgesini almaya hak
kazanmistir.

ISG Yonetim sistem belgelendirme streci devam etmekte
olup, yol haritamizda en kisa surede Enerji Yonetim Sisteminin
belgelendiriimesi planlanmaktadir.

About Medcem

Medcem Cement Factory was constructed with the latest
technology on an 450.000 m? area at Mersin province, Silifke
district, Bagalani locality.

By having 11.500 tones daily clinker production capacity,
Medcem Cement has taken place in the sector as the
cement factory which has the highest production capacity
on a single line in Turkey.

Major production of the factory is plonned as export oriented
and began to operate in 2015.

Medcem group contained within Medcem Cement Factory,
Medcem Port, Medcem Ready-mixed Concrete, Medcem
Global Medcem Cement Sales and Marketing companies.

Management Systems

As Medcem Cement, we are continuing to work on the
certification works which we started with EN 197-2 Product
Documentation in 2075.

Our facility was firstly certified ISO 9007: 2015 certification,
thereafter was entitled to ISO 14007: 2015 certification.

OHSAS Management System certification process is
continuing, besides certification of Energy Maonagement
Systemn is planning as soon as possible in our roadmap.
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Uretim Siiregleri

Medcem Cimento Fabrikasi'na ait hammadde acaklarindan
cikarilan degisik tane boyutlarindaki ve farkli kimyasal
ozelliklerdeki kil, kalker, alci ve disaridan satin alinan diger
yardimci hammaddeler, gekicli kiricilarda boyut kugultme
prosesi sonrasinda, on-line analizér denetiminde dairesel

ve lineer kapali stokhollerde depolanir.

Paletli kaziyicilar kullanilarak farin dedirmeni bunkerlerine
alinan hammaddeler, on-line analizdr ve dider kalite kontrol
suUreglerinin yardimiyla dikey valsli farin degirmenlerinde
ogutulerek, homojene farin silolarinda stoklanir. Farin
Uretiminde dusUk standart sapma hedefi icin otomatik
numune alicilar araciligiyla, saatlik farin numunesi alinir ve
laboratuvara transfer edilir.

Homojenizasyon silolarindan havall bant ve elevator vasitasiyla
alinan farin, bes kademeli paralel iki sirali Gn Isitici sistemi ve
kalsinasyon sistemine ganderilir ve sonrasinda doner firin
icerisinde yuksek sicakliklarda pisirilir. Pisirme sonrasinds,
doner finn sagutma Unitesinde sogutulan Klinker, kapali stok

alaninda depolanir.

Klinker ve katki malzemelerinin dikey valsli ¢cimento
degirmenlerinde 6gutulmesiyle, farkli turlerde Urin elde
edilir ve gimenta silolarinda depolanir. Stoklanan gimento
dokme olarak satisa sunulabildigi gibi paket torba seklinde,
el degmeden otomatik yukleme yapilarak da satilir. Ayrica

big-bag yukleme ile de satis programlari yapiimaktadir.

Otomatik slingbag islemi ise paletizer hatlaryla gergeklestirilir.
Stretch Hood Urunler olarak tanimlanan paletizer Grunler

ise dis etkenlere kargl stretch film ile korunmus paletlerdir.

Uretilen Klinker Tipleri / Produced Clinker Types:

Production Process

Clay, limestone, gypsum and other auxiliary raw materials
of different chemical properties and with various grain sizes
which are supplied from the raw material quarries of the
Medcem Cement Factory, are stored in circular and linear
closed stock halls under the control of on-line analyzer after
size reduction process in hammer crushers.

By using pallet scrapers, the raw materials are taken in the raw
mill bunkers, thereafter with the help of the on-line analyzer
and other quality control processes they are grinding in the
vertical roller mills and they are stocked in the homogenous
raw meal silos. For the target of low standard deviations in
raw meal production, raw meal sample is taken hourly and
transferred to the loboratory via automatic scmplers.

The raw meal which is taken by air slide and elevator from the
homogenization silos, is sent to a five-stage parallel two-row
preheater system and calcination system and then cooked
in the rotary kiln at high temperatures. After cooking, the
clinker cooled in the rotary kiln cooling unit is stored in the
closed stock area.

Different types of products are obtained by grinding clinker
and additive materials in vertical roller cement mills, thereafter
they are stored in cement silos. Stocked cement can be
offered in bulk for sale as well as in the form of package bag
by autornatic loading without hand touch. Besides, also sales
programs are being made with big-bag loading.

Automatic slingbag operation is carried out with palletizer
lines. Palletizer products which are defined as Stretch Hood
products are the pallets protected by stretch film against
external factors.

EN 197-1/2011 Portland Cement Clinker

Low Alkali Portland Cement Clinker

Sulphate Resisting Cement Clinker

Uretilen Gimento Tipleri / Produced Cement Types:

CEM1425R

CEMII/A-LL425R
CEMII/B-LL 325N
CEMI1425R - SRS
CEMI525N

ASTM C150 Type I/11

Tesis Kullanim Sahasi / Facility Utilization:

Kapali Alan / Closed Area : 150.000 m?
Acik Alan / Open Area . 450000 m?
Agac Sayisi (adet) / Number of Trees (pieces) . 15.000 adt/pcs
Yesil Alan (m?) / Grassed Field (m?) - 20000 m?
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Hammadde Sirecleri

Fabrikamiz dretimiicin intiyag bulunan, yilik yaklasik 5.000.000
tonluk ana hammadde, fabrikamizin mevcut ocaklarindan
temin ediimektedir. Cimento Uretiminde kullanilan algrtasinin
anemli bir bolumu de Tarsus iigesi sinirlarinda bulunan,
alcitast ocagimizdan karsillanmaktadir. Ana ve yardimci
hammaddeler, 2 adet 1600 ton/saat kapasiteli Kiricilardan
kinlarak, hammadde stokhollerinde depolanmaktadir. Mevcut
hammadde kaynaklarimizda yapilan siniflandirma ve kimyasal
icerik arastirmalari haricinde, yeni kaynaklarin tespiti icin
surekli arastirma calismalart yapiimaktadir.

Fabrikamizin ihtiyaci alan kalker ve kil, fabrikamiza 5 km
mesafe yaricapli alan icerisinde bulunan, ruhsath maden
sahalarimizdan karsilanmaktadir. Yuksek rezerve sahip maden
ruhsatlarimizdan, ana hammadde ihtiyaclarinin uzun sure
boyunca karsilanmasi planlanmaktadir. Ana hammadde
ocaklarinin fabrikaya olan yakinligi, kimyasal bilesimlerinin
cesitliligive iklim kosullarindan minimum dizeyde etkilenmesi
gibi faktorler goz 6nunde bulunduruldugunds, ocaklar duzenli
ve verimli alarak isletilebilmektedir.

Kalite Guvence

Ulusal ve Uluslararasi standartlara uygun Klinker ve gimento
uretimi yapabilen Fabrikamizin Kalite GUvence Suregleri
otomatik sistemlerle yonetilmektedir. Medcem Laboratuvarlari
donemin enileri teknolgjik ekipmanlari kullanilarak 20715 yilinda
kurulmus olup surdurulebilir calismasina devam etmektedir.

Medcem Kalite Guvence Laboratuvarlarinda analizler el
degmeden robot vasitasiyla hazirlanmakta olup insan kaynakli
olugabilecek hatalarin 6nUne gegilmektedir. Laboratuvarda
kullanilan expert yazilim programlari sayesinde ise firina
beslenecek farinin benzer kimyada olmasi garanti altina
alinmaktadir. Benzer kalitede Uretilen yar mamul ve mamul
beraberinde artan musteri memnuniyeti, bagliigini getirerek
fabrikamizin global oyuncular arasinda yer almasinda nemli
rol oynamaktadir.

Raw Material Process

Production requirement of our factory, approximately
5.000.000 tons of main raw material per year is procured
from the existing quarries of our factory. Mgjor part of the
gypsum use in cement production is supplied from our
gypsum quarry located at the border of Tarsus District Main
and auxiliary raw materials are crushed in 2 crushers which
have 1600 ton/hour capacity and stored in raw material
stock halls. The classification which was made for our
existing raw material sources and except chemical content
searches, research studies are being carried continuously
to find new sources.

The limestone and clay requirement of our factory are
provided from our licensed mine quarries within a 5 km
radius of our factory. It is planned to fulfil the main raw
material needs for a long time from our mining licenses with
high reserve. When the factors such as the proximity of the
main raw material quarries to the factory, the diversity of
the chemical composition and the minimum impact on the
climate conditions are taken into consideration, the quarries
can be operated reqularly and efficiently.

Quality Assurance

Quality Assurance Processes of our factory which can
produce clinker and cement in accordance with national
and international standards are managed with automatic
systems. Medcem Laboratories was founded in 2015 by
using the most advanced technological equipments of the
period and continues its sustainable operation.

In Medcem Quality Assurance Laboratories analyzes are
prepared via robot by without hand touching and human
factor faults are prevented. Due to expert software programs
used in the laboratories, it is guaranteed that the raw
meal which will feed into kiln keeps the similar chemistry.
Similar quality production of semi-finished products and
products are coming with increased customer satisfaction,
commitment and this takes an important role for factory to
take the place among the global players.
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Medcem Laboratuvar Otomasyonu Bilesenleri

2 adet On-Line analizér
¥ analizi; Kalker ve Premia)

2 ached O Linse analiedsr
|Fasin Degirmeni besleme analiz)

Aphalab ve Yasdimilar
QK *, BlendExpert®)

Robolab

WHR Tesisi

Turkiye'nin ve Avrupa’nin en buyuk gimento Uretim hattina
sahip Medcem Cimento olarak; milli ekonomiye ve cevreye
buyuk katkisi alan 10 MWh kurulu kapasiteye sahip atik isi
gerikazanim tesisini isletmeye almig olmanin hakli gururunu
yasiyoruz.

Atk Isi geri kazanim tesisimiz fabrikamiz prosesinden ¢ikan
gazin sicakligini 160 °C'a kadar sogutarak atmosfere atilan
gazin sicakhgini dusurmekle birlikte kaybolan enerjiyi de
geri kazanmamizi saglamaktadir. Bu enerjiyle tesisimizin ig
ihtiyacinin %20'si gibi buyuk bir kisminin geri kazaniimasini
saglamaktadr. Tesisimizin devreye girmesiyle birlikte fabrikamiz
prosesinde tuketilen su miktarlarinin da %75 oraninda
azalmasina ek olarak; Turkiyenin ik hava sogutmal atik isi
geri kazanim tesisi olma ozelligiyle; su tuketim miktarlarinin
da ¢ok dusuk olmasi sebebiyle gevreci ozelligimiz kat ve
kat artmaktadir.
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WHR Facility

As MEDCEM Cement with having Turkey's and Europe’s
largest cement production line, we are proud to have been
start operating a waste heat recovery facility with an installed
capacity of 10 MWh which has a major contribution to the
national economy and the environment.

Our waste heat recovery facility is cooling down to 160 ° C
the temperature of the gas coming from our factory process,
thereby reducing the temperature of the gas being thrown
into the atmosphere and besides recovering lost energy.
With this energy, 20% of our internal needs major part are
recovered. With the start-up of our facility, in addition to
the 75% reduction in the amount of water consumed in the
process of our factory; being as Turkey's first air-cooled
waste heat recovery facility; because of water consumption
amounts are also very low, thereby our environmental feature
is increased so much more.



Is Saghgi ve Guvenligi

Medcem Is Saghg ve Guvenligi konusunda sektorle ilgili
gelismeleri yasal mevzuatlar gercevesinde takip ederek
uygulamaktadir.

Yapilan faaliyetlere calisanlarin tam katiimi saglanarak, liderlik
bilinci agllanmasiyla proaktif yaklagim sergilenmektedir. ISG
Cocukla Baglar” projesiyle ISG konusunda bolge halkina
egitimler verilerek duyarliik kazandirimigtir.

Periyodik olarak yapilan saglik taramalari, ortam ses, toz
olcumleriyle riskler belirlenerek, tehlikeler kaynaginda yok
ediimeye ¢alisiimaktadir.

Calisan personeller icin yasal mevzuat geredi EN ve CE
standartlari dahil olmak Uzere, termal konfor, ergonomi
faktorleri de goz 6nunde bulundurularak kisisel koruyucularin
se¢imi yaplimaktadir.

Fabrikamizda genel ISG egitimleri diginda siklon tikanmasi
egitimi, EKED kullanim editimi, yuksekte ¢aligma egitimi
gibi egitimler duzenlenerek, ¢aligan bilincinin artmasi
saglanmaktadir.

Surdurulebilirlik saglayabilmek ve igsellestirme yapabilmek
adina her yil ISG slogani yarismasi yapilmaktadir. 2018 yil
icin "Guvenligini Onemse, Ailene Gulumse” slogani segilmistir.

Cevre

MEDCEM'de sahip olunan gevre bilinci ve duyarlilik sayesinde
prosesin her agamasinda, en ileri seviyede, gevre dostu
teknoloji ve ekipmanlar tercih edilmistir Ornegin, tum Gnitelerde
son teknoloji Urunu olan torball filtreli toz indirgeme sistemleri
kullaniimis ve Uretimin her asamasi tamamen bilgisayar
kontroll takip sistemi kurulmustur.

Politikamiz surdurulebilirlik!ll

HenUz piyasaya yeni girmis sayilan tesisimiz, buna ragmen
2018 ylliicerisinde ISO 14001:2015 Cevre Yonetim Sistemini
ilk alan tesislerden biri alarak gevreye bakis acisini belgelemis
bulunmaktadir.

Enerji ve dogal kaynaklarin verimli kullanimasi amaciyla 2018
yllicerisinde faaliyete giren Atik Isi Geri Kazanimi Tesisimizle
saatte yaklasik 10.000 kW elektrik enerjisi ve 1356 ton su
geri kazanilmakta ve bu sayede cevremize dogrudan fayds
saglanmaktadir.

Ayni zamanda tarbali filtrelerin performansini arttirmak/
enerji tUketimini azaltmak amaciyla bant konveyor hattina
toz bastirma sistemleri kurulmustur. Bu sayede filtrelericin
harcanan enerji miktar ve bacalardan kaynakli toz miktari
azaltimisti. Hsmmadde yuklemelerinde olasi tozuma onlemi
olarak Cift FanliMobil Toz Bastirma Sistemi sayesinde tozuma
kontrolu saglanmaktadir.

Health and Safety

Medcem follows and implements the sectoral developments
regarding Occupational Health and Safety within the scope
of legal regulations.

Providing full participation of employees in the activities,
proactive approach is showed by leadership awareness
instillation. Health and Safety trainings are given to local
people and they are gained awareness by the project "H&S
Start with Children”

Periodical health scans, ambient noise, dust measurements
are used to determine the risks and they are trying to
eliminate in the source.

According to legal requlations, personal protective equipment
are selected with reference to both EN and CE standards
and also considering thermal comfort, ergonomic factors.

In addition to general H&S trainings, trainings such as
cyclone blocking training, EKED usage training and work at
height training are organized in our factory and the personnel
consciousness increase is provided.

Each year, H&S slogan competition is held to enable
sustainability and internalization. For the year 2018, the
slogan “Care about your safety, Smile to your family” was
chosen.

Environment

By the environmental consciousness and sensitivity
at MEDCEM, environmentally friendly, advanced level
technology and equipment’s are preferred at every phases
of the process. For example, all units use bag filter dust
reduction systems as newest technology and a computer-
controlled monitoring system is installed at every phase of
production.

Our policy is sustainability!!!

Although our factory newly penetrated to market, in 2018 we
documented ISO 14001:2015 Environmental Monagement
Systemn as one of the first facilities who certified for this
certification and thus our environmental vision was being
certified.

In order to use energy and natural resources efficiently,
Waste Heat Recovery facility start-up operation in 2018.
Approximately 10.000 kW of electric energy and 1356 tons
of water are recovered per hour and direct benefit is provided
to our environment.

Besides, dust suppression systems are installed on the belt
conveyor line to increase the performance of bag filter/to
reduce energy consumption. Thus, the amount of energy
consumed for the filters and the amount of dust from the
stack are reduced. Dual Fan Mobile Dust Suppression
Systemn is controlling dust as a possible dust prevention in
raw material loading.
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Medcem Beton

Medcem Beton Uretim ve Pazarlama A.S Turkiye hazir beton
sektorunde, Ege Bolgesinde yarattigr 22 yillik surecteki
sinerji, deneyim ve bilgi birikimini yeni ismi ve yeni kadrosu
ile Akdeniz Bolgesinin hazir beton ihtiyacini karsilamak Uzere
kurulmustur.

Ocak 2015 tarihinde ilk olarak Mersin ili Akdeniz ilgesinde
Karacailyas Hazir Beton Tesisi ile bolgede konumlanmistir.

Temmuz 2015 tarihiitibariyle Adana'da Buyukdikili ve Saricam
Hazir Beton Tesisleri, Mersin'de Mezitli ve Yenihal Hazir Beton
Tesisleri ile bolgeye giris yaparak sektorde hizl bir sekilde
yerini almistir.

Modern gagin gereksinimi olan Urun, kalite, dagitim ve dogru
fiyat bilesenlerini bir araya getirerek ihtiyaglar noktasindaki
yatinmilannisurdurerek sosyal fayda ve temiz gevre ilkeleriyle
buyuyerek emin adimlarla gelisimine devam edecektir.

Medcem Liman

Medcem Liman, Medcem Cimento fabrikasinin Urettigi urunlerin
%70'inin denizyolu tagimaciligiyla ihraciamaciylas, fabrikaya
13 km mesafede Yesilovacik Mahallesinde Nisan 2015'de
devreye alinmistir.

Medcem Liman ayrica 3. Sahislara da hizmet saglamaktadir.
iskelenin toplam uzunlugu 500 m olup 3 adet rihtimdan
olusmaktadir. Iskelede 50.000 DWT'e kadar gemilere hizmet
veriimektedir.

Liman operasyonlarinda dokme gimento yukleme, dokme
klinker yukleme, torbali cimenta yukleme, komur bosaltma
yaplimaktadir.

Gemiler igin ayrica pilot bot, 2 adet rémorkor ve palamar botu
ile pilotaj ve romarkaj hizmeti saglamaktadir.

Atiklar ve sintine sulari da gemilerden alinip lisansl atik kabul
tesisinde kabul edilebilmektedir.
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Medcem Ready-Mixed Concrete

Medcem Beton Uretim ve Pazarlama A.S was founded with
the aim of meeting the ready-mixed concrete need for
Mediterranean Region by their new name and new team,
with their experience, knowledge and synergy which was
created on 22 years process in Aegean Region.

Medcem Beton was located firstly at Mersin province,
Akdeniz district with Karacailyas Ready-Mixed Facility on
January 2075,

As of July 2015, with the facilities located Adana Buyukdikili
and Sarigam, Mersin Mezitli and Yenihal Medcem Beton
entered the region and took place in the sector rapidly.

Medcem Beton will continue as development with
confident steps by growing up with social benefits and
clean environment palicies with continuous investments on
requirement locations via combining necessity of modermn
age product, quality, distribution and right price components.

Medcem Port

With the aim of export 70% of the products produced by the
Medcem Cement Factory by maritime transport, Medcem
Liman was founded in April 2015 at Yesilovacik District, 13
km away from the factory.

Medcem Port also provides services to third parties. The total
length of pier is 500 m and consists of 3 docks. At the pier,
service can provided to vessels up to 50000 DWT.

In port operations; bulk cement loading, bulk clinker loading,
bagged cement loading, coal discharging are carried out

For the vessels, pilotage and towage services are provided
by pilot boat, 2 tugboats and mooring boats.

Wastes and bilge water can also be taken from vessels and
can be accepted in our licensed waste receiving facility.



Yuksek kapasiteli Yesil Liman!
Medcem Limaniyuksek yukleme kapasitesine
sahiptir. 10.000 ton/gun dokme ¢imento,
15.000 ton/gun Klinker ve 8.000 ton/gun
torball yukleri ellegleyebilmektedir.

Guvenli yukleme ve bosaltma islemi
yapllabilmesi i¢in operasyonlarimiz tam
otomasyon sistemine sahiptir.

High-capacity Green Port!

load can be handled.

________________________________

insan Kaynaklari

Medcem Grubu olarak stratejik planlarimiz ve hedeflerimiz
dogrultusunda, insan gucu intiyacini karsilamak, insan gucundn
en verimli sekilde degerlendiriimesini ve devamliigini saglamak
amacimizdir.

Sirketimizin yenilikci ve dinamik yapisindan dolayr ¢alisan
profilimizde yeni mezun galisanlara da istihdam saglanmaktadrr.
Yeni mezun ¢alisanlarin egitilerek ve tecrube kazanarak
sektore kazandiriimasi konusuna onem verilmektedir.

Politikemiz dogrultusunds; ¢calisanlarimiza sektorel, kisisel
egitimler ve kendini gelistirme olanaklari saglamak, kariyer
haritalarini olusturarak verimliliklerini en Ust seviyeye gikarmak
hedefimizdir.

Medcem Port has high loading capacity. 10.000 ton/day bulk cement, 15.000 ton/day clinker and 8.000 ton/day bagged

Our operations have fully automnation systern for safe loading ond discharging.

Human Resources

As Medcem Group, we aim to meet manpower needs in
line with our strategic plans and targets, to ensure that
manpower is evaluated in the most efficient way and provide
continuity.

Because of innovative and dynamic nature of our company,
also newly graduated employees are employed at our
employee profile. Training and providing experience to newly
graduate personnel is placed importance contribution to
the sector.

In line with our policy; we aim to provide sectoral, personal
trainings and self-improvement opportunities for our
employees and to maximize their productivity by creating
career maps.
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Sosyal Sorumluluk

Medcem olarak fabrikamizin ve limanimizin bulundugu
lokasyon cevresinde bircok kurumsal sosyal sorumiuluk

projesi gergeklestirimektedir.

Silifke ilgesi Yesilovacik Mahallesinde yaklasik 10.000 Kisinin
faydalandigi Saglik Ocagi inga edilerek faal hale getirilerek

hizmete acild.

Silifke ve cevresinde MEB bagl okullarda restorasyon ve

eksikliklerin gideriimesine yonelik galigmalar yapild..

Silifke Belediye Spor futbol takimina 4 yildir sponsorluk
yapllarak spora ve sporcuya destek sagland.. Silifke cevresinde
yapilan festival ve kulturel arganizasyonlar icin sponsorluk

destedi sagland.

"ISG Cocukla Baslar” projesiyle Silifke ve gevresindeki MEB bagli
25 okul, yaklasik 2600 6grenci ve 150 ggretmene ulasilarak
Is Saghgr Guvenligi ve Cevre konularinda egitimler verildi.
Aynizamanda fabrika turuyla hammaddeden paketlemeye
kadar cimento Uretim sUreci kisaca anlatilarak, yore halkina

¢imento hakkinda bilinglendirme yapildi.

Fabrikamiz gevresinde bulunan 6 kayun Mersin — Antalya
anayoluy, koy baglanti yallari asfaltlandi veya stabilize edilerek

ulasim kolayhgi sagland.
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Social Responsibilities

As Medcem, many corporate social responsibility projects

are carried out in the location of our factory and port

In the Silifke district Yesilovacik location, Health Centre
benefited by approximately 10.000 people was built and

put into service.

Silitke and nearby government schools' deficiencies are

remedied and restoration works were carried out.

As being sponsor for Silitke Municipality Sports football
team for 4 years support was given sport and sportsman.
Sponsorship support was provided for also fests and cultural

events organized around Silifke.

With the project "H&S Start with Children’, Silifke and nearby
25 government schools, around 2600 students and 150
teachers were trained in Occupational Health & Safety and
Environmental issues. At the same time, the process of
cement production from raw material to packaging was
explained briefly, and local people were informed about

cement

In & villages located around our factory, Mersin - Antalya
highway, village connection roads were paved or stabilized

and transportation was facilitated.



' INTERNATIONAL CEMENT CONFERENCE |
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PRODUCTION EXPERTISE - MANAGEMENT SKILLS
“— »- o
Innovating for the future

Cemtech Europe 2018
14-17 October, Istanbul, Turkey

Cemtech will return to the great city of Istanbul, Turkey, for the forthcoming
- European conference and exhibition. Taking place at the exclusive Conrad

Hotel, Istanbul, on 14-17 October, this event is organised to coincide with
S International Cement Review’s 30th Anniversary celebrations and with the
~ official support of the Turkish Cement Manufacturers’ Association.

Cemtech Europe will place innovative production technologies at the heart

of its agenda in a two-day conference programme designed for cement

producers seeking to ensure their long-term sustainability and to respond pro-

h‘ actively to evolving environmental requlations. From alternative fuels to the

latest cost reduction techniques, as well as new digital technologies, this con-

ference will provide the know-how to advance your operations and activities
in the cement sector. Over 25 leading industry speakers will present the latest

— information on cement market developments and production technology. In

addition, delegates will be able to participate in the following activities:

Field visits to local plant

Seminar on cement and ready-mix logistics

International equipment exhibition

Grand Gala Dinner, unrivalled networking and hospitality.

TURKISH CEMENT PRODUCERS’ DISCOUNT

Special discount
o Register with code: te65kn
www.Cemtech.com/Europe2018

Turkish cement producers may register at a special discounted price of EUR750
per person (additional 10% discount for groups of three or more)

Please register at www.Cemtech.com/Europe2018 and enter discount
code tc65kn to receive the 40% discount.

r

We look forward to meeting you in Istanbul.

www.Cemtech.com/Europe2018

"CEMTECH
EUROPE TURKEY

Sponsored by Conference organised by

International .
Tcme|  (afientreview Kl
TURKIVE GIMENTO MUSTAHSILLERI BIRLIGI ‘_ m




=
=
:
(o
O
2
5
O
=
Z
=
O

52

Limak Cimentos S.Aye Mozambik ten Buytik Odil

Grand Prize to Limak Cime

ntos S.A. from Mozambique

@ Limak

Limak Cimentos S.A., “2014-2017 Yillari
Arasinda Yapilan En iyi Sanayi Yatinmi” édiliine
layik goralda.

Mozambik'in en buyuk Uluslararasi Fuari olan FACIM'in
acilisinda duzenlenen odul tareninde Limak Cimentos S A.
adina 6duly, Fabrika Direktoru Seyit Orhan Baydar
teslim ald.

27 Agustos - 2 EylUl tarihleri arasinda yapilan Mozambik'in
en buyuk Uluslararasi Fuari alan FACIM'in aglilis torenine
Mozambik Basbakani Carlos Agostinho do Raosario,
Sanayi ve Ticaret Bakani Ragendra de Souza, Tarim
Bakani Higino Francisco Marrule, CPI (APIEX-Yatirim
Ajansi) Genel Direktory Laurenco Sambo, Maputo Belge
Valisi Raimundo Maico Diomba, T.C. Maputa Buyukelgisi
Zeynep Kiziitan ve Ticaret MUsaviri Mustafa Yilmaz katild.

Mozambik-Tuirkiye arasindaki ticaretin
gelisimine dnemli destek

Dogu Afrikanin en anemli giris kapisi ve liman sehirlerinden
biri olan Mozambik'in baskenti Maputo sehrinde yer alan
Limak Cimentos S.A. fabrikasinda iki tip cimento Uretiliyor.
TUm proses hattinin kapali galeri olmasi, inga edilen kapali
hammadde stokhalleri, proseste kullanilan 10 adet torbali
filtre, tum fabrika ici yollarin, baglanti yollarinin ve sahalarin
beton zemin ile kaplandigi goz 6nune alindidinda; sadece
¢imento sektoru icin degil, tum sektorler igin 6rnek bir fabrika
gorunumiyle dikkat ¢ekiyor. Fabrika; limanlar bolgesine
yakin stratejik lokasyonu ile Mozambik-TUrkiye arasindaki
ticaretin gelisimine katki sagliyor ve kurulan tam donanimli
Ar&Ge laboratuvari ile bolgenin insaat endustrisinin gelisimine
destek oluyor.

En iyi sirketler 6dullendiriliyor

Bu oduller Ulkede ihracat, enerji, sanayi, yatirim, tarim,
balikcilik ve turizm gibi alanlarda faaliyet gosteren kurumlara
veriliyor. Yapilan ihracat, Uretim, yatinm gibi kriterlere bakilarak
alanlarinda en iyi sirketler deg@erlendiriliyor ve odule layik
goruluyor.

TCMB Yonetim Kurulu Bagkani Nihat Ozdemir'in en dikkat
cekici yurtdisi yatinmlarindan biri olan Limak Cimentos S.A
Mozambik, bu yil “En Iyi Sanayi Yatinmi” 6duliny ald.
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Limak Cimentos S.A. has been deemed worthy
of the "Best Industrial Investment Made
Between 2014 and 2017" award.

Plant Manager Seyit Orhan Baydar received the award on
behalf of Limak Cimentos S.A. at the award ceremony held
in the inauguration of FACIM, the biggest International Fair
of Mozambique.

Carlos Agostinho do Rosario; Mozambique Prime Minister;
Ragendra de Souza, Minister of Industry and Trade; Higino
Francisco Marrule, Minister of Agriculture; Laurengco Sambo,
CPI [(APIEX-Investment Agency) Director General: Raimundo
Maico Diomba, Maputo Regional Governor; Zeynep Kiziltan,
TR Maputa Ambassador, and Mustafa Yilmaz, TR Commercial
Consultant, participated in the inauguration ceremony of
FACIM, the biggest International Fair of Mozambique, held
between 27 August - 2 Septernber.

Significant support to the improvement of
trade between Mozambique and Turkey

Two types of cement are produced at the Limak Cimentos
S.A. plant situated in Mozambique's capital of Maputo, one
of the most important port towns of and the the access
point to Eastern Africa. In consideration of the fact that the
entire process line is an indoor gallery and of the presence
of indoor raw material stock halls constructed, 10 bagged
filters used in the process, as well as all roads, link roads,
and sites coated with concrete floor within the plant, it
attract attentions with its gppearance as an example plant
not only for the cement sector but also for all sectors. The
plant provides contribution to the improvement of the trade
between Mozambique and Turkey with its strategic location
nearby the port area and supports the development of
the construction industry of the region thanks to its fully-
equipped R&D laboratory established.

Best companies are rewarded

The awards in question are conferred to the institutions
operating in the areas like exports, energy, industry,
investment, agriculture, fishing, and tourism in the country.
The best companies in their fields are assessed in view of
the criteria like export, production, and investments made
and deemed worthy of the award.

Limak Cimentos S A Mozambique, one of the most attention
inviting investments of Nihat Ozdemir, Chair of the TCMB
Board of Directors, received the “Best Industrial Investment”
award this year.



CIMSA'YAZ Cocuklar' Bu Yil Tlk Kez Kayseri'de

ciMO0

Cimsa, 8 yildir Turkiye'nin farklrillerinde gergeklestirdidi 'Yaz
Cocuklart projesini bu yllilk kez Kayseri'ye tasidi. Yaz tatillerinde
egitimlerine ara veren ¢ocuklann fiziksel, duygusal ve zihinsel
gelisimine katkida bulunmak amaciyla hayata gegirilen proje
ile cocuklar spor, koordinasyon, yaraticl drama ve yaraticl
yazarlik gibi birbirinden farkli egitimler ile eglenerek, 6grendiler.
Cimento sektordnun oyuncularindan Cimsa, 2011 yilinda
Nigde'de baslayarak, 8 yildir devam eden "Yaz Cocuklar!’
kurumsal sosyal sorumluluk projesini bu yil, 1996 yilinda
bunyesine katilan Kayseri Fabrikasimin bulundugu bolgeye
tasidi. Cimsa Kayseri Fabrika galisanlarinin gocuklari ile civar
koylerde ikamet eden 9-10 yas arasi 27 cocugun katiimiyla
gerceklesen proje kapsaminda, uzman editmenler tarafindan
hazirlanan editim icerikleri ile cocuklarin zihinsel, fiziksel,
duygusal ve kulturel gelisimine katki saglandi. Cimsa'nin
faaliyet gosterdigi iller basta almak Uzere, topluma yatirm
yapma hedefiyle giderek yayginlastirdigi "Yaz Cocuklart’ prajesi,
alaninda uzman editmenler tarafindan hedef yas grubuna
0zel olarak tasarlanan egitimler ile gocuklarin gelisimine katki
saglamayl amacliyor. Basketbol, voleybol, yaratici yazarlik,
dans, ritim ¢calismalari, koordinasyon ve kisisel gelisim gibi
genis bir yelpazede egitim alan gelecedin mimarlar, yaz
aylarinda da editimlerine devam ediyor. Aldiklari egitimlerle
ogrenciler, iki haftayi geride biraktilar.

Cimsa moved its "Summer Children” project that it has been
implementing in different provinces of Turkey for eight years
to Kayseri for the first time this year. The children learned
by having fun with the different trainings such as sports,
coordingation, creative drama, and creative writing thanks to
the project put into practice for contributing to the physical,
emoational, and mental development of the children who take
break from their education in summer holidays. Cimsa, one of
the actors of the cement sector, moved its corporate social
responsibility project of “Summer Children,” which started
in Nigde in 2071 and has been ongoing for eight years, to
the region where its Kayseri Plont that joined it in 1996 is
situated. Within the scope of the project that took place with
the participation of 27 children of the Cimsa Kayseri Plant
employees as well as children residing in the surrounding
villages between the ages of 9 and 10, contribution was
provided to the physical, emotional, and mental development
of the children with the educational content prepared by
experteducators. The "Summer Children” project that Cimsa
has gradually expanded particularly in the provinces where
Cimsa operates with the target of making an investment for
the society aims to contribute to the development of children
by means of the trainings tailo-made for the target age
group by experts. The prospective architects who receive
trainings in a wide range of activities like basketball, volleyball,
creative writing, dance, rhythm studies, coordination, and
personal improvement continue their educations in the
summer months as well. Two weeks have passed in this
year's training schedule of the students.

Akgansa Genel Miidrliigiine Umut Zenar Atand:

AKCANGOD

Sabanci Toplulugu sirketlerinden Akgansa'da bayrak
dedisimi yasaniyor. 2004 yilindan bu yana sirketin farkli
departmanlarinda gorev yapan, 2016-2017 yillarinda genel
mudurluk sorumlulugunu Ustlenen Umut Zenar, yeniden
Akgansa Genel Muduru olarak atandi. Umut Zenar, gorevine
9 Temmuz itibariyla baslad.

2003 yilinda Bogazigi Universitesi Uluslararasi iligkiler
balumunden mezun olan, 2010yilinda Bogazigi Universitesinde
Executive MBA programini tamamlayan Umut Zenar, kariyerine
2003 yilinda Zorlu Enerji Grubunda Is Gelistirme ve Planlama
Uzman Yardimcisi olarak basladi. Sabanci Topluluguna 2004
yilinda katilan Zenar, Aralik 20716 tarihine kadar Ak¢ansa'da
sirasiyla Satig Uzmani, Pazarlama ve Satig Planlama Yetkilisi,
Strateji ve Is Gelistirme MUdUry, Strateji, Is Gelistirme ve
Pazarlama Mudury, Satis ve Pazarlama Genel Mudur
Yardimciligi ve son olarak da Akgansa Genel Mudurlugu gorevini
Ustlendi. Aralik 2016 - Haziran 20718 tarihleri arasinda grup
disinda ¢calisan Umut Zenar, 9 Temmuz 20718 tarihi itibariyla
Turkiyenin lider yapi malzemeleri sirketi Akgansa'da Genel
MUdur koltuguna oturdu.

A position change has taken place in Akgansa, one of the
subsidiaries of the Sabanci Group. Umut Zenar who has
been working in different departments of the company since
2004 and who assumed the role as the General Manager in
the years of 2016-2017 was once again appointed as the
Akgansa General Manager. Umut Zenar took office on July 9.

Umut Zenar who graducted from Bogazigi University
International Relations department in 2003 and completed
Executive MBA program also at Bogazigi University in 2010
started his career as the Vice Expertin Business Development
and Planning at Zorlu Energy Group in 2003. Participating
in the Sabanci Group in 2004, Zenar has assumed duties
as Sales Expert, Authorized Marketing and Sales Planning
Representative, Strategy and Business Development Manager,
Strategy, Business Development, and Marketing Manager, and
Sales and Marketing Vice General Manager respectively until
December 2016 and finally Akgansa General Manager. Umut
Zenar who worked outside the group between December
2016 - June 2018 took office at Akgansa, Turkey's leading
construction materials company, on July 9, 2078.
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Bursa Cimento, Otomasyona Daha Fazla Yatirim

Yapmay1 Planliyor

Z= BURSA CIMENTO

Net satislarini 2017 yilinda yuzde 20 oraninda artiran Bursa
Cimento, planlanan ve halen devam eden yatirimlariyla
bolgesindeki konumunu surdurmeyi amaclyor. Surdurulebilir
bdyume icin teknoloji ve otomasyon yatinmlarinag agirlik
verdiklerini vurgulayan Bursa Cimento Genel MUdurd Osman
Nemli,"Mevcut otomasyon sisteminiiyilestirerek, orta vadede
yeninesil gimento Ureticileri arasinda yer almay hedefliyoruz.
Bu gercevede hayata gegirdigimiz yatinmlar operasyonel
kabiliyetimizi de her gegen gun artiriyor. Planladigimiz 120
milyon dolarlik yatinmla ilave Uretim hatti kurarak, teknolojimizi
Avrupa standartlarinin Ustine gikarmaya odaklandik” dedi.
YapacakKlariilave tesis yatinmiyla kapasitelerini gunluk 4 bin
tondan 6 bin tona gikaracaklarini agiklayan Osman Nemli,
"Soz konusu yatinim, yasal mevzuat sinirlarinin altinda olan
emisyon dederimizi daha da dUsUrecek. Bursa Cimento'nun
bu yatinmi Cevre ve Sehircilik Bakanliginin istanbul Teknik
Universitesi'yle birlikte yurittigu galismada ornek proje
olarak da gosterildi” diye konustu. Son dénemde yapilan
yatinmlarla Klinker dretiminde yillik 1,4 milyon ton, gimento
0gutme kapasitesinde ise 2,8 milyon tona ulasan Bursa
Cimento, 2017 yilinda yaklasik 1,7 milyon tonluk Uretim yapt.
Dokme, torball, slingbag ve bigbag ambalajli cimenta ile nihai
muUsterilerine ulasan firmanin 2017 yilinda Uretimden net
satisi 265.4 milyon TL oldu. Bu yil agiklanan ISO ikinci 500
listesinde SQ'Inci sirada yer aldiklarini bildiren Nemli, “Net
satiglanimizi yuzde 20 artirmamiza Karsin siralamada 45 sira
geriledik. Listeleriinceledigimizde tUum ¢imento sirketlerinin
siralamada geriledigini goruyoruz. Bunun temel nedeni,
Turkiye ekonomisinin ve dzellikle de ingaat sektdrinun
buyumesinden, gimento sanayiinin yeterince yararlanamamasi
oldu. Sert rekabet kosullari ve artan maliyetler, gimento
sanayiinin Turkiye ekonomisi icindeki payini kigultuyor”
degerlendirmesini yapti. Bu yilin ilk geyredini ise verimli bir
sekilde gecirdiklerine isaret eden Osman Nemli, “2077'nin
ortalarinda baslayan ekonomideki ivme devam etti. Hava
kosullan da ingaat sektoru igin olumluydu. Bursa'da devam
eden hizli tren ve otoyalingaatlari gibi kamu yatirimlarinin da
artista etkisi oldu. Turkiye'de gimento sektérunde kapasite
kullanim oraninin yuzde 1000 buldugu tek bolge Marmara.
Mega projeler de agirlikli bu bolgede yurutiluyor. Cimentonun
domina etkisi var. Cimentaya talebin artmasi diger birgok
sektoru de hareketlendirebilir” dedi.

"20711'den bu yana sanayi atigini alternatif yakit olarak
kullaniyoruz”

Ote yandan Bursa Cimentonun surdurulebilirlik anlayisiyla
yatinmlarini sekillendirdiginiifade eden Osman Nemli, atiktan
tUretilmis yakit hazirlama tesisini 2011 yilinda devreye
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FABRIKASI A.S.

Bursa Cement that increased its sales by 20 percent in
2077 aims to maintain its position in its region through its
planned and ongoing investments. Underlining that they have
focused their attention on the technology and cutormation
for sustainable growth, Osman Nemnli, Bursa Cimento General
Manager, said, “Our target is to take part among the new-
generation cement producers in the medium term by way of
improving the current automation system. The investments we
make in this frame are increasing our operational capability
day by day. We have focused on bringing our technology
above the European stondard through installing an additional
production line with the 120 million-dollar investment that we
are planning.” Explaining that they will increase their capacity
from daily four thousand tons to six thousand tons with the
additional investments of facilities that they will make, Osman
Nemli said “The investment in question will lower our emission
value even more, which is already below the limits set out in the
legislation. This investment of Bursa Cement has been shown
as an example project in a study conducted jointly by the
Ministry of Environment and Urban Development together with
Istanbul Technical University.” The production of Bursa Cement
that reached annually 14 million-ton clinker production and
2,8 million-ton cement grinding capacity thanks to the
investments made in the recent period was approximately
17 million tons in 2077, The net sales of the firm that reaches
its final customers with the bulk, bag, slingbag, and bigbag
packaged cement from its production became 265.4 million
TL. Expressing that they ranked S0th on the Second Top
ISO 500 List announced this year, Nemli said, "We dropped
45 ranks despite our increase of net sales by 20 percent.
We see in a scrutiny of the lists that all cement companies
are subject to decline in the ranking. The basic reason for it
was the failure of the cement industry to make sufficient
use of the growth of the economy of Turkey, particularly
the construction sector. Harsh competitive conditions and
increasing costs are reducing the share of the cement industry
with Turkey's economy.” Pointing out that they have ended
the first quarter of this year productively, Osman Nemli added,
“The momentum in the economy, which started in the middle
of 20177, continued. Weather conditions were also favorable for
the construction sector. Public investments ongoing in Bursg,
such as the speed train and highway, were also effective in
the increase. The only region where the capacity utilization
ratio is 100 percent in Turkey is Marmara. Mega projects
are being implemented mainly in this region. Cement has a
domino effect Increase of demand for cement may mobilize
many other sectors.”

“We have been using industrial waste as alternative fuel
since 2071

Osman Nemli stated that Bursa Cement shapes its
investments through the understanding of sustainability and
reminded that they put their waste derived fuel preparation



aldiklarini hatirlatti. Bugune kadar Bursa ve bolgesinden
ekonomik degerini yitirmis 184 bin ton sanayi atigini alternatif
yakit olarak kullandiklarini agiklayan Osman Nemli, "2017
yiinda 18 bin ton fosil yakit tasarrufu sagladik. Ayrica 2013
yllindan bu yana fabrika doner firnindan atilan isidan istifade
edilerek Uretilen elektrik enerjisi de tesisin ihtiyacinin yuzde
25'ini karsiliyor. Bu yolla her yil 28 bin ton karbondioksit
emisyonu azaltiiyor” Tesis iginde de revizyonlarin araliksiz
sUrdugunu ifade eden Nemli, operator hatalarini en aza
indiren "expert sistem” ile Grun kalitesini daha da gelistiren
otomatik numune alma sistemleri gibi yatinmlari hayata
gecirdiklerini, Uretimden satiga tum faaliyetleri otomatik
olarak gézetim altinda tutabildiklerini dile getirdi. Ote yandan
urudn kalitesi, musteri memnuniyeti, is saghdi ve guvenligi
gibi birimlere yonelik farkli gelistirme ¢alismalari da Bursa
Cimento’nun gundeminde en dnemli bagliklar olarak yer
buluyor. Laboratuvarlarindaki otomasyon sistemini daha
modern hale getirerek hammaddenin homojenizasyonunu
yUkselten ve Urettigi yan mamulun daha kaliteli ve sapmasi
az Uretilmesini saglayan Bursa Cimento, bu yolla sistemin
daha kolay kontrol edilebilir olmasini da saglyor.

facility into service in 20711. Adding that they have so far used
184 thousand ton of industrial waste with no more economic
value from Bursa and its territory as alternative fuels, Osman
Nemli said, “In 2077 we had 18 thousond-ton savings of
fossil fuels. In addition, the electricity energy generated by
utilizing the heat emitted from the rotary furnace of the plant
has been providing 25 percent of the need of the facility
since 2013. This way, 28 thousand tons of carbon dioxide
emissions are reduced every year.” He expressed that the
revisions within the plant are ongoing uninterruptedly, that
they have realized the investments like the “expert system”
that minimizes the operator errors and automatic sampling
systemns that improve product quality more and more, and
that they are able to supervise automatically all the activities
from production to sales. In addition, different works on
development for the units such as product quality, customer
satisfaction, and vocational health and safety take place
as the important topics on Bursa Cement's agenda. Bursa
Cement that increased the homogenization of raw material
by modernizing its automation system in its laboratories and
that ensured that the byproduct it produces is produced with
more quality and less deviation ensures also that the systemn
becomes more controllable through this way.

ADOCIMden Cevre Duyarlilig:

ADOCIM

Cevre ve dogda dostu Uyelerimizden ADOCIM, gevre gunu
etkinlikleri kapsaminda ‘Hep birlikte kendimizi, sevdiklerimizive
cevremizi dahaiyikoruyabiliriz’ sloganiyla etkinlikler duzenledi.
Etkinlik sonrasi gunun anisina davetliler gam fidani dikerek
dogaya katki sagladi.

Sosyal sorumluluk projelerine her zaman 6nem veren fabrikanin
amaglarinin basinda dogayla barisik ve uyumilu bir fabrika
olusturmak geliyor. Fabrika yoneticilerin yani sira Tokat
protokolundn katildig etkinlikte cam fidani dikilerek gunun
anlam ve énemine dikkat gekildi. Ote yandan misafirlere ve
personele cesitli hediyeler takdim edildi.

Fabrika muduru Mesrur Buyukasik'in ev sahipliginde
gergeklesen etkinlige Il Ozel Idare Sekreteri Recep Gokge,
Artava Belediye Bagkani LUtvd Yalgin'in yani sira ADOCIM
gimento bayi temsilcileri katildi.

ADOCiM'den Beton Yola destek

ADOCIM Cimento, Beton Yol calismalarini sonuna kadar
destekliyor. Cimento ve hazir beton desteginde bulunarak
Artovanin sehirlesmesine 6nemli 6lcude katkida bulunuyor.
Surdurulebilirlik icin gevre bilincinin Gneminin her firsatta altini
cizen ADOGIM, fabrika ham madde sahasinda bulunan ve
kesilmesi gereken 15 yillik gcam agaglarini, topraguyla birlikte
fabrika sahasina tasiyarak her yil 1500 adet ¢am agaci bu
sekilde dogaya kazandiryor.

One of the TCMB's member, environment and nature friendly
ADOCIM, organized events on Nature Day with the motto
“Together we could protect our loved ones and nature better”.
After the event, guests contributed to nature by planting
pine sapling.

Plant always give priority to social responsibility projects,
aims being friendly and harmonious with nature. The
event which were attended by Tokat protocol besides the
plant managers, ended by planting pine saplings and took
attention to significance of the day. Moreover, some gifts
were given to guests and staff.

The event which happened under the hosting of Plant
Manager Mesrur Buyukasik, beside Artova Mayor Lutvu
Yalein, General Secretary of Special Provincial Directorate
of Administration Recep Gékge and dealer representatives
of ADOCIM were also attented.

ADOCIM Supports Concrete Roads

ADOCIM Cement, supports Concrete roads. It contributes
to urbanization of Artova by giving cement and ready-
mixed concrete. ADOCIM mentions about the importance
of sustainability of environmental awareness, it relocates the
trees which are 15 years years old in the plant area with their
own soil By this way, every year ADOCIM brings to nature
more than 1500 pine trees.
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SANKO'nun 4 Sirketi Ikinci 500'de

L O

SANKO

SANKO Holding Sirketlerinden Basak Traktor Tarim Ziraat ve
Is Makinalari Sanayi ve Ticaret A.S, MST Is ve Tarim Makinalari
Sanayive Ticaret A.S, Bartin Cimento Sanayive Ticaret AS.
ile Sanko Ruzgar Enerjisi Sanayi ve Ticaret A.S, Turkiyenin

ikinci 500 BuyUk Sanayi Kurulusu arasina girdi.

Istanbul Sanayi Odasi (ISO) tarafindan 2017 yili Uretimden
net satiglar baz alinarak gergeklestirilen arastirmaya gore,
listede Basak Traktor Tarim Ziraat ve Is Makinalari Sanayi
ve Ticaret A.S B86'nci, MST Ig ve Tanm Makinalari Sanayi
ve Ticaret A.S. 280'inci, Bartin Cimento Sanayi ve Ticaret
A.$ 323'Uncy, Sanko Ruzgar Enerjisi Sanayi ve Ticaret A.S.

494'0ncu sirada yer ald.
"Ulkernize glvenigoruz, yatinmianimizi kesinlikle aksatmiyoruz”

SANKO Holding Onursal Baskani Abdulkadir Konukoglu,
ISO 500 Buyuk Sanayi Kurulusunda oldugu gibi, ISO Ikinci
500 BUyUk Sanayi Kurulusu arasinda da SANKO'nun 4
sirketinin yer aldigini belirtirken, “Bu durumda ISO tarafindan
gerceklestirilen arastirmaya gore, Turkiye'nin 1000 Buyuk
Sanayi Kurulusu arasinda SANKO'nun 8 sirketi bulunuyor.
Ekonomik dalgalanmalar déneminde dahi yatinmlarimizi
aksatmayiz. Ulkemize gUvenigoruz, yatinmiarimizi planlamamiza
uygun olarak yapiyoruz. Bugune kadar gok badireler atlatan
TUrkiye'nin, yatinm yapmay! milli gdrev kabul eden girigimcileri,
genc nufusu ve guglu siyasi irade sayesinde agamayacag|
gugluk yoktur. Ulkemize giiveniyoruz, yatinmlarimizi kesinlikle
aksatmiyoruz. Cumhurbaskanhg Hukumet Sistemiile birlikte
ekonomiden sorumlu bakanliklarin ve burokrasinin azaltimasina
badl olarak hizli karar alma sureci sayesinde Turkiye'nin
yeni bir sanayi hamlesi yasayacagina inaniyorum. Gucumuiz
Ulkemizin ve milletimizin guicudur. Ulkemizle birlikte daha iyi
gunler yasayacagimizdan suphem yok. Ulke genelindeki
yatinmlanmiz, sagladigimiz istihdam, yaptigimiz Uretim ve
gerceklestirdigimiz ihracatla Ulkemize ve milletimize yararli

olmanin gururunu yasiyoruz” diye konustu.
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Basak Traktsr Tanm Ziraat ve I Makinalar Sanayi ve Ticaret
AS MST Is ve Tanim Makinalari Sanayi ve Ticaret A.S, Bartin
Cimento Sanayi ve Ticaret A.S, and Sanko Ruzgar Enerjisi
Sanayi ve Ticaret A.S, some of the subsidiaries of the SANKO
Holding, have ranked acmong Turkey's Second Top 500

Industrial Enterprises

According to the research conducted by Istanbul Chamber of
Industry (ISO) on the basis of the net sales from production
in 2017 Basak Traktor Tanm Ziraat ve Is Makinalor Sanayi
ve Ticaret A.S ranked 66, MST Is ve Tanm Makinalon Sanayi
ve Ticaret A.S. ranked 280, Bartin Cimento Sanayi ve Ticaret
AS ranked 323, and Sanko Ruzgar Enerjisi Sanayi ve Ticaret
AS ranked 494 on the list

"We trust our country and by no means interrupt our

investments”

Abdulkadir Konukoglu, SANKO Holding Honorary President,
stated that SANKQO's four companies took place in the iSO
Second Top 500 just like in ISO Top 500 and said, “In this
case, according to the research conducted by ISO, SANKO
has eight companies among Turkey's Top 1000 Industrial
Enterprises. We do nat interrupt our investments even in
the period of economic fluctuations. We trust our country
and make our investments in line with our planning. Turkey
that has survived many crises so far has no difficulty that it
cannot overcome thanks to its entrepreneurs accepting it as
a national duty to make investments, its young population,
and the powerful political will. We trust our country and by
no means interrupt our investments. | believe that Turkey will
make a new industrial move in connection with the reduction
of bureaucracy and the ministries responsible for the
economy upon the transition to the Presidential Government
Systemn. Our power is the power of our country and our
nation. | have no doubt that we will experience better days
with our nation. We are proud of being useful for our country
and our nation thanks to our countrywide investments, the
employment we provide, the production we conduct, and

the exports we realize”
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Silindirle Sikistirilmis Beton (SSB) Yollar Uzerine
Guncel Bir Tarama- Bolum II: SSB Numune

Sikistirma Yontemleri ve Saha Uygulamalar:
State of Art Review of Roller Compacted Concrete Pavement Part I1:
Compaction Methodology and Field Applications

W Arg Gor. Emin SENGUN', M. Ali AYKUTLU?, Prof. Dr. 1. Ozgur YAMAN?

T Ankara Yildinm Beyazit Universitesi, esengun@ybu.edu.tr
2 Orta Dogu Teknik Universitesi, aliaykutiu@metu.edu tr

3 Orta Dogu Teknik Universitesi, ioyaman@metu.edu.tr

1. Girig

Silindirle sikistirimis betonlarin (SSB), saglamis oldugdu hizli,
ekonomik ve surdurulebilir ustunlukleri dolayisiyla basta
baraj, havaalani, endUstriyel depo, askerialan ve yol Ustyap
insaatlari olmak Uzere, bircok alanda her gegen gun kullanim
artmaktadir. SSB'lerin geleneksel betonlara gore saglamisg
oldugu en 6nemli Ustunluklerden birisi de daha az cimento
icermesi ve hizllimalat sebebiyle kullanildigi yapilara sagladigi
ekonomidir. Cimento, agrega ve su gibi geleneksel betonla
ayni malzeme igerigine sahip olmasina ragmen, ince agrega
yogunluklu farkliagrega gradasyonu, daha dusuk baglayici
ve su igeriginden dolays, taze halde gokme (slump) degeri
gostermeyen SSB'ler, isminden de anlasilacag Uzere taze
halde silindirleri tasiyabilecek kadar kati, kuru kivama sahip
olup, agregalarin hamur icerisinde dagilabilecedi kadar
yastir. Genellikle sikistirma islemi igin titresimli gelik tambur
ya da lastik tekerlekli silindirler kullanilir. SSB'lerin sahada
gosterecegi performans buyuk olgude karisim oranlarina
ve sikistirma kalitesine baghdir. 1970l yillardan itibaren
Ozellikle Kanada ve ABD basta olmak Uzere diger Ulkeler
de bu teknolojiden faydalanmasina ragmen, gunumuzde
ozellikle yol uygulamasinda sikistirma teknolojisinin gelismesi
ile birlikte populerligi artmaya baslamistir. Ancak, tlkemizde
SSB'lericin tum kesimler tarafindan kabul edilen gecerli bir
metodolaji, rehber veya sartname hentz bulunmamaktadir.

Genel olarak SSB yollar Uzerine yapilan literatur taramalari
neticesinde kisitl calismalarin daha ¢cok U ana baglik Uzerine
yogunlastigi gorulmustur. Bunlar; 1- malzeme segimi, karisim
tasarimive etkileri, 2- laboratuvar artaminda numune Uretimi
ve SSB sikistirma teknikleri ve 3- saha uygulamalarinda SSB
mekanik ve fiziksel perfarmanslari Uzerinedir. Bu ¢alismanin
ilk kismini olusturan malzeme secimi, karisim tasarimi ve
etkileri Uzerine yapilan kapsamli literatur taramasi Sengun
vd, 2017 [1] tarafindan yayinlanan galigmada verilmistir.
Devami niteligindeki bu ¢alismada ise SSB numunelerin
laboratuvar ortaminda Uretimi ve sikistirma teknikleriile saha
uygulamalarindaki performanslari Uzerine yapilan literatur
calismalari Uzerinde durulacakr.
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1. Introduction

Speed, economical and sustainable advantages provided by
the use of Roller Compacted Concrete (RCC) are behind the
increase of this use in dams, airports, industrial storehouse,
military fields, pavement structures and many other
applications day by day. One of the important advantages
that RCC has over traditional concrete is reducing the cost
of the structure since it contains less cement and takes
less building time. Eventhoguhit has the same materials
of cement, aggregate and water as normal concrete, the
different high fine aggregate content aggregate gradation,
less bonding material and less water content make RCC
(which has a zero slump value at its fresh status) have
enough stiff consistency to hald the roller when it is fresh (as
it can be understood from its name) and at the same time wet
enough to allow the aggregate to disperse inside the paste.
Usually, a vibrated steel drum or a roller with rubber tires is
used for compacting process. The field performance of RCC
is highly dependent on the mixture ratios and the quality of
the compaction. Starting from 1970’s, eventhough many
countries started to use this technology especially Canada
and USA, nowadoys the popularity has begun to increase
with the development of compaction technology especially
in road application. However, in Turkey no valid standard
method, guide or specification for RCC exists until today.

It seemns that studies based on RCC mainly focus on three
arguments. These are the material selection and mix design,
the fabrication of RCC test specimen and compaction
methodology in laboratory and the physical and mechanical
performances of RCC. In the previous stage of this study,
which was conducted by Sengun et al. in 2017 [1]. a brief
literature review was made about the three arguments
mentioned above. In this second stage, the studies about
RCC sample preparation/compaction in laboratory and RCC
field performance will be reviewed.



2. SSB Numune Uretimi ve Sikistirma
Yontemleri

Bilindigi Uzere laboratuvar ortaminda SSB ¢alismalart igin
sahada kullanilan gelik tamburlu sikistiricilarla numune
uretiminin imkansiz olmasi nedeniyle, 1970'li yillardan
gunumuze kadar ozellikle akademik ¢calismalarda sahadaki
sikistirma derecesini ve dayanimi daha gercekci yakalamak
ve eldekiimkanlari da kullanarak daha kolay ve daha verimili
deney numuneleri hazirlamak igin farkl sikigtirma teknikleri
denenmistir. Ancak sikistirma tekniklerinin, uygulamaciya
bagl olarak degismesi ve tam bir standarda oturtulamamasi
sahadan daha farkli sonuglarin elde edimesine yol agmaktadir.
Bu noktada, farkl sikistirma tekniklerinin SSB optimum su
oraning, basing dayanimina ve birim hacim agirligina olan
onemli etkilerinin gérulebilmesi adina E. Schrader 2003 [2]
tarafindan gergeklestirilen ¢alisma nem arz etmektedir.
Danigmaniidini yapmis oldugu SSB barg) uygulamalari sirasinds
kalite kontrol galismalari igin elde ettigi numuneleri farkl
laboratuvar sikistirma yontemleri kullanilarak sikistirmasi
neticesinde yazar, SSB sikistirma yontemi, su orani ve elde
edilebilecek maksimum basing dayanimi arasinda Sekil 1'de
gorulen genel karakteristik bir iliskisinin oldugunu gostermistir.

2. Compaction Methodology and Fabrication
of RCC Specimens

From the begining of the 1970s till the recent past, it was
almostimpossible to manufacture roller compacted concrete
samples by using steel drum rollers in laboratory conditions,
thus there were various methods to compact the samples
used for academic studies to gather realistic strength values
and compaction degrees similar to the field ones. However,
these methods were highly dependent on the researchers
so they could not be standardized and the test results
could not reflect the field conditions. At this point, the study
conducted by E. Schrader in 2003 [2] looks importont to
see the effects of different compaction techniques on the
optimum water contents, compressive strengths and unit
weights of RCC mixes. Schrader, as a quality control staff of
RCC dam construction, was able to apply several compaction
techniques on the samples taken from the dam construction
and then stated that there was a relationship between the
compaction technique and the characteristic features of
RCC, such as strength and optimum water content values.
The relationships can be seen in Figure 7;
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Sekil 1. SSB sikistirma yontemi ve optimum su oranina Karsilik elde edilebilecek maksimum basing dayanimi iligkisi
Figure 1. The moximum allowable strength vs. moisture content curve with respect to compaction techniques [2]
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Sekil T'den de acik bir sekilde goruldugu Uzere SSB maksimum
basing dayanimlarina karsilik gelen karisim su oranlari sikistirma
yontemlerinden oldukga etkilenmektedir. Sikistirma enerjisinin
dusmesiile optimum su muhtevasi artarken diger taraftan elde
edilebilecek basing dayanimlari dugmektedir. Saha kosullarinda
sikistirmayt saglayan 10 tonluk titresimli sikistiric (10 ton
vibrating roller) en yuksek sikistirma enerjisini verirken en distk
su oraninikullanarak basing dayaniminin artmasini saglamistir.
Ayrica yazar, baglayict malzeme iceriginden bagimsiz olarak
sunmus oldugu SSB genel sikistirma yontemi su oranive basing
dayanimi davranisinda farkl beton kivam araliklari da vererek
hangi kivam araliginda hangisikistirma yonteminin kullanimasinin
daha uygun olacagini da gastermistir (Sekil 1-b). Yapilan bu
¢alisma laboratuvar kosullarinda SSB numune Uretiminin ve
neticesinde elde edilecek mekanik dzelliklerin farkl sikigtirma
metotlarindan ne derece etkilendiginin gosterebilmesi adina
onemlidir. Ancak bu tur galismalar oldukea kisithdir ve halen

tum kesimler tarafindan kabul edilen bir sikistirma metodolgjisi

kabul ediimis dedildir.

Su zamana kadar Amerikan Test ve Materyal Kurulusu
(ASTM] tarafindan SSB numune hazirlanmasi agamasinda
standartlastirilan sikistirma yontemleri; sarsma tablasi [3]
ve titresimli tokmaktir [4]. Ayrica modifiye proktor (ASTM
WK59339) ve superpave yogurmali sikistirici (ASTM
WK33682) ekipmanlari kullanilarak gelistirilen yeni sikistirma
yontemleri de standartlagma asamasina gelmistir (Sekil 2).

(d)

As it can be seen in Figure 7, the compaction technique had
an effect on the maximum achievable strength and moisture
content values. Moreover, when the compaction energy went
down, the optimum moisture content increases whereas
the corresponding strength decreased. In the loboratory
environment, a 10 ton vibrating roller, which provides the
highest compaction energy, enabled higher strength values
with lower moisture contents. In addition to that, the author
provided a relationship between the compaction technique
and the consistency of RCC to evaluate which technique
is suitable for the consistency ranges regardless of binder
content (Figure 1b). In this study, the variety in the mechanical
properties of RCC specimens compacted with different
methods in loboratory conditions was examined. In this
field, this kind of studies is limited and there still no standard
compaction method accepted by the related organizations.

The existing compaction methods standardized by American
Society for Testing and Materials (ASTM) are vibrating table
(ASTM C1176)[3] and vibrating hammer [ASTM C1435)[4]
In addition, two new compaction methods, which are the
modified proctor (ASTM WK59339) and the superpave
gyratory compactor (ASTM WK33682), are added to the
literature and these concepts are about to be standardized
as well (Figure 2)

Sekil 2. Laboratuvar kosullarinda SSB dretimi igin kullanilan baglica sikistirma ekipmanlari (a) Sarsma tablasr” (b) Titresimli tokmak? ()

Modifiye proktor® (d) Superpave yogurmali sikistiric*

Figure 2. The main compaction equipments used for RCC compaction in laboratory (a) Vibrating table’ (b) Vibrating hammer? (c] Modify

proctor?® (d) Superpave gyratory compactor

https.//www.testmarknet/showitem-902.html,
https://www.humboldtmfg.com/vibration-compaction-hammer-tamper.html,

N

Cimento ve Beton Diinyas: / Sayr: 134 / Temmuz»Agustos 2018
Cement and Concrete World / No: 134 /]uly»AugustZOlS

http:/testinternational.co.uk/soil-testing/standard-modified-proctor-apparatus.php,
http://matest.com/es/Products/bitumen-asfalto/GYRATORY-COMPACTORS-/Superpave-gyratory-compactors-/b041-gyropave-gyratory-compactor



Bunlar diginda darbeli tokmak (impact hammer) ve hava
basingli tokmak (pneumatic hammer) gibi ekipmanlarinda
bazi akademik galigmalarda kullanimistir [S][6]. Ayrica bazi
calismalarda ise gergek saha kosullarini yansitabilecegi
dusunulen sadece galismacilara 6zgu olan 6zel tasarim
ekipmanlari da gelistirilmistir [7][8] (Orn Sekil 3).

Additionally, impact hammer and pneumatic hammer
were used in some research studies [5][6] Moreover, some
researchers have tried specific compaction tools to imitate
field compaction conditions [7](8] (Figure 3)

Sekil 3. SSB kiris numunelerinin laboratuvar ortaminda Uretilmesi igin galismacilara 6zgu gelistirilen sikistirma ekipmani
Figure 3. Some compaction tools special/unique to researchers to prepare RCC bearn specimen in laboratory [8]

Sikistirma ekipmanlari arasinda dikkat ceken sikistirma
yontemlerinden birisi de yogurmali sikistiricidir. Diger
yontemlerde genel olarak tek bir sikistirma derecesi ile tek
bir yogunluk elde edilirken bu yontemde digerlerinin aksine
farkliyogurma sayllari uygulanarak farkli sikistirma dereceleri
ile numunelerin istenilen yogunluga ve dayanima kolaylikla
getirilebilmesi saglanmaktadir. Daha cok hassas asfalt
numunelerinin hazirlanmasinda istenilen bosluk yuzdesinin
yakalanmasi igin kullanilan ve sikistirma sekli olarak ise diger
laboratuvar yantemlerin aksine (darbe ile sikistirma) kalibin
boylamsal ekseni etrafinda yogurularak donduruimesi sonucu
sikistirimasi ile saha kosullarini laboratuvar kosullarinda en
iyi temsil ettidi dusUnulen Superpave yogurmali sikistiricinin
numune hazirlama prensibi Sekil 4 'de gorulmektedir. Sekil
4'de verilen degerler tipik degerler olup numune malzeme
ozelliklerine gore degisim gostermektedir.

Ram pressure
600 kPa

30 Gyrations/Minute

Superpave gyrator compactor is such a remarkable
equipment among the compaction equipments. Although
the other methods have constant compaction angles, the
gyratory compactor method can have different compaction
angles and gyration numbers. This makes it easier to
achieve the deserved strength and density. Moreover, this
method is mainly used to prepare asphalt specimens where
the specimen is gyrated on the mold's longitudinal axis.
Superpave gyratory compactor method is considered as
the best compaction method that well reflects the field
compaction conditions in a laboratorty environment. The
main compaction principle of this method can be seen in
Figure 4, and the values represented in this figure are such
typical values that can differs from one material property
to another.

— 150 mm diameter mold

S
.«v > ': //‘//
= 1.25° External

*1.16% Internal

Sekil 4. Tipik degerler ile Superpave yogurmali sikistirict numune Uretme prensibi
Figure 4. The compaction principle of Superpave gyratory compactor with ordinary inputs [9]
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Daha cok sicak asfalt karisim numunelerinin hazirlanmasiicin
kullanilan yogurmali sikistiricilar, ilk olarak Amer vd. 200382004
[10],[11] tarafindan SSB numunelerin hazirlanmasinda da
kullanilabilecedi yonunde bir arastirma yapilmistir. Diger
tasarim ekipmanlarin aksine yogurmali sikistiricilar hem
sikistirma teknigi agisindan sahadaki silindirlere benzemesi
hem de tasarim karisimlari yapilirken yogurma sayilarina
bagli olarak betonunistenilen sikisma derecesine, kivamina
ve sahadaki yogunluguna ulasllabilmesi buyuk avantaj teskil
etmektedir (Sekil 5).

Yazarlar ikinci calismalarinda ise, SSB karisim tasarimi
acisindan yogurmali sikistiricinin etkisini su ve agrega miktarini
sabit tutarak ve gimento ve yogurma sayisi degistirilerek
arastirmislardir. Sonug olarak farkli su/cimento oranina sahip
karisimlari farklr yogurma saylarina tabii tutarak ayni birim
agirliklarin ve dayanimlarin elde edebileceklerini gostermistir.
Ozellikle SSB tasarim karigimlarinin sikigtirma enerjisi, birim
hacim agirliklari ve dayanimlar esas alinarak farkli cimento ve
su oranlariigin optimizasyonunu yapilabilmesi adina yogurmali
sikistiricilar bUyuk avantgj tegkil etmektedir.

Williams, 2013 [12] tarafindan gerceklestirilen diger caligmada
ise, SSB karisim tasarimi Uzerine optimum su muhtevasi
belirlenirken kullanilan proktor sikistirma yontemiile yogurmali
sikistirma yontemlerinin karsilastirimasi seklindedir. Ayrica
Williams'in yaptigr arastirmanin ikinci kisminda agrega
gradasyonlarinin tasarim Uzerine etkisine bakilmistir. Bunun
icin dort farkliagrega kaynaklarindan ki bunlar, kumtasl, siyenit,
kirec tas ve dolomit, farkligradasyon ve dogal kum araniyla
toplamda 17 farkli karigim tasarim grubu olusturulmustur.
Her grubun optimum su muhtevasi ve maksimum yogunlugu
belirlenebilmesiigin farkl su muhtevalariyla her iki yontemle
sikistirlmistir. Ancak proktor yonteminde beklendigi gibi
su muhtevasi yogunluk iliskisi parabolik bir egri gizerken ki
egrinin pik noktasi optimum su muhtevasini gostermektedir,
yogurmali sikistirici da parabolik bir iligki gorulmemis ve su
muhtevasi artirildikga yogunluk da artmistir (Sekil 6). Ayrica
belli bir su muhtevasindan sonra yogurmall sikistiricidaki
numunede su sizintisi oldugu gorulmuas ve bu maksimum
su muhtevasinin, optimum su muhtevasi olabilecegine
karar verilmigtir. Calismanin son kisminda ise farkli agrega
kaynaklari ve gradasyonu deneyerek maksimum birim
agirhgin yakalanmasina yonelik calismada en iyi sonucun
iyi derecelendirilmis dolomit ve % 25'lik dogal kum birlesimi
ile saglandigr belirtilmigtir.
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Sekil 5. Yogurmali sikistiricilar ile farkl yogurma sayisina bagdl olarak
dedisen birim hacim agirhg

Figure 5. Unit weight vs. number of gyrations curve for Superpave
gyratory compactor [10]
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Although superpave gyratory compactor method is used to
compact hot-mix asphalt mixtures, in the studies conducted
by Amer et al.in 2003 & 2004 [10][11], it was stated that this
method could be applicable to manufacture RCC specimens.
On the contrary of traditional compaction methods; this way
of compaction was considered similar with the compaction
provided by a roller in the field. Moreover, the compaction
degree, the consistency and the density of RCC specimens
strictly depend on the number of gyrations (Figure 5)

In the second stage of that study, the research team had
tried few different mixes. The amount of water and aggregate
were kept constant to see the effect of binder content and
gyration number. As a result, it was indicated that the same
density and strength values could be observed for the mixes
with different water/cement ratios by introducing different
gyration numbers. Also, this method could be prefferred
for the optimization of RCC mix designs with different w/c
ratios based especially on compaction energy, unit weight
and strength values.

In 2013, Williamns [12] has tried to compare the effects
of proctor method and superpave gyratory method on
determining the optimum water content. Moreover, the effect
of aggregate gradation on RCC mixes has been studied by
Willioms in the second stage of the research. There were 17
different combinations of aggregate gradations, while the
types of aggregates used in this study were sandstone,
syenite, limestone and dolomite. Each mix was compacted
with both of the methods mentioned above and then the
optimum water content and the maximum density values
were determined. As expected, for the data that belongs
to the mixes compacted with proctor method, a parabolic
curve existed for density and water content relationship. The
peak point of this curve corresponded to the optimum water
content. On the contrary, for the data of the latter method,
a parabolic curve did not exist and the relationship was
proportional (Figure 6) In addition, water leakage has been
observed during the compaction of sorme mixes with higher
water content. When the first leckage occured, the water
content at that mix has been accepted as the optimum water
content. In the final stage of the research, the maximum
unit weight has been observed by using several aggregate
gradations and types. Here, the highest unit weight came
from the mixture with well graded dolomite and 25% sand
compaosition.
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Sekil 6. Proktor ve yogurmali sikistirici yontemi ile elde edilen su
muhtevasi yogunluk iligkisinin karsilastiriimasi

Figure 6. The comparison of modify proctor and Superpave gyratory
compactor methods with respect to the relationship between dry
unit weight and moisture content [12]



Genel olarak laboratuvar kasullarinda SSB numunelerinin
Uretimiigin standartlasan ya da standartlagsma asamasina
gelen titresimli tokmak, sarsma tablasi, modifiye proktor
ya da yogurmali sikistirici gibi sikistirma yontemleri tercih
edilmektedir. Ayrica arastirmacilara 6zgu ozel sikistirma
ekipmanlarinin da kullanildigi galismalar da mevcuttur. Ancak
sikistirmaya bagl olarak beton yogunlugundaki %1-2'lik
yUkselis ya da dusus, dayanimda yaklasik %10-15lere varan
yUkselis ya da dusukluge neden olmasi nedeniyle, sikistirma
proseduru SSB yollar Uzerine yapilan arastirmalarda ¢ok
onemli bir parametre haline gelmesine ragmen, bu noktada
yapilan galismalar oldukga kisithidir [11]. Ozellikle laboratuvar
sikistirma yontemi ile elde edilen numune sonuglartile saha
uygulamalarinda elde edilen numune performanslarinin ne
derece 0rtustugu onemli bir arastirma konusu olmaktadir.

3. Saha Uygulamalarinda SSB Yol Performansi

LiteratUr taramasinin en 6nemli basamagini olusturan
galismalar ise kuskusuz gergek saha kosullarialtinda yurttulen
arastirmalardir. Gerek maliyet, gerekse yapim asamasindaki
zorluklardan dolayl gergek saha kosullari altinda yapilan
calismalar oldukea kisithdir.

Bu alan Uzerine yapilan en kapsamli calismalardan birisi Tayabji
& Okamato, 1987 [13] tarafindan CTL de gergeklestirilen
laboratuvar deneylerinin yani sira tam olgekli deneme
kesitlerinin de sahada dokuldugu ve SSB yallarin muhendislik
ozelliklerinin belirlendigi aragtirmadir. Calismanin ikinci
asamasinda 4 m genigliginde 3.6 m uzunlugunda ve 20 cm
kalinlginda dort farkli karnigimdan olugan SSB deneme kesitleri
olusturulmustur. Karisimlarda ugucu Kulun ve gimento harc
oraninin etkisini gorebilmek adina baglayici orani 1770-190
kg/m? (% 0-20-20-17 ugucu kul) arasinda degisirken, sabit
agrega gradasyonunda karisimlar hazirlanmistir. Laboratuvar
ortaminda Uretilen ve 12 tonluk cift tamburlu celik silindir
ile sikistirilan deneme kesitlerin Uzerinden alinan karot ve
kiris numuneleri Uzerinde yapilan basing, ediime yarmada
cekme, elastik modull ve yorulma dayanimiile SSB mekanik
performansi adina tnemli sonuglar elde edilmistir. Ozellikle
SSB'lerin yol tasarimi igin kritik neme sahip alan yorulma
dayanimin belirlenmesi oldukga zor ve zahmetli bir sUreci
olmasindan dolay! elde edilen SSB yorulma diyagrami diger
arastirmacilar tarafindan sikga kullanilmigtir. Elde edilen SSB
icin yorulma dayanimi iliskisi normal betonlar icin elde edilen
[14], [15] ve beton yol tasarimiicin kullanilan egrileri [16] ile
birlikte verilmistir (Sekil 7). Sonug olarak yazarlar mekanik
ozellikleri bakimindan SSB'lerin geleneksel normal betonlara
benzedigini belirtmislerdir.

2003 yilinda Kanada Cimento Birligi Merkez Laboratuvarinda
[17] yapilan diger bir SSB yorulma dayanimi galismasinda
bu sefer bes farkli karsimdan 10x10x40cm¥lik toplam 37
adet Kiris yorulma testine tabi tutulmus ancak test Kirigleri
kirlmadan 1.000.000 yuk tekerrir sayisina ulasmasiyla deney
sonlandirimistir. 2008 yilinda ise Okamoto, CTL, 2008 [18]
tarafindan Ug farkl SSB karigimindan 37 tane 10cm x10cm
lik, 44 tane ise 15x15x75cm?lik kirisler yorulma deneyine
tabi tutulmustur.

In general, vibrating hammer, vibrating table, modified
proctor and superpave gyratory compactor are four
methods of compaction that are preferred to prepare RCC
specimens. Some of them have standardized processes
and some of them are about to be stondardized. Moreover,
in some research studies, it can be observed that there
are special compaction tools used for RCC compaction.
At this stage it can be emphasized that the compaction
process is a vital component of RCC studies due to the
reason that 1-2% increase or decrease in RCC unit weight
can resultin 10-15% increase or decrease in the strength
[11] The studies related to RCC compaction are still limited
and especially the comparison of field and laboratory
compaction results has become an important research
subject.

3. Performance of RCC Pavement Field Application

Research studies performed under field conditions can be
considered as the most important step of a literature review
for several reasons such as cost and possible difficult field
conditions. Also these reasons may lead to a significant
decrease in the number of studies performed in field.

In RCC pavement research areg, one of the comprehensive
research study has been done by Tayabji & Okamoto in
Construction Technology Laboraties ( CTL ) in 1987 [13] In
this study, RCC trial sections, which have similar scales with
existing RCC pavement applications, were tested in laboratory
and their engineering (mechanical properties were determined.
Four RCC mixtures were poured into these sections which
have 4 m width, 3.6 m length and 0.2 m thickness. In these
mixtures, the priority was given to see the effects of binder
and fly ash contents on the engineering properties, so the
aggregate gradation was kept constant. The binder content
changed between 170-190 kg/m?® while the fly ash content
had three different portions ( 0-20-17%). These sections were
compacted by 12 tons steel drum roller, and some samples
such as cores and beam specimens were taken from them
to apply compressive strength, flexural strength, split tensile
strength, elastic modulus and fatigue tests. Fatigue properties
are considered as the vital part for RCC pavement design
and determining themn is such a long and hard process. For
that, the fatigue diagram created by this research team has
also been used frequently by other researchers. In the below
figure, fatigue stress and load relationship curves are given for
RCC, conventional concrete [14], [15] and concrete pavement
design limits [16] As a result, the authors indicated that RCC
shows similar mechanical properties to traditional concrete.

In another fatigue strength test experiment conducted by
Canada Cement Association Laboratory in 2003 [17] there
were five different mixtures and 37 sample beams (10x710x40
cm?] were tested in total However, these tests ended without
any result due to the reason that 1.000.000 load cycles
have been reached before any failure. In 2008, Okamoto
[18] applied again a fatigue strength test in CTL on 81sample
beams from three RCC mixtures (37 of them were 10 cm x
10 cmx 40 cm® and 44 of them were 15 cm x 15x75 cm)
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2013 yilinda ise Amerika Beton Yollar Birligi (ACPA)
tarafindan SSB icin tasarimlarda kullanilacak bir yorulma
modeli gelistirmesi adina Roden, 2013 [19] tarafindan yapilan
calismada, yukarida da deginilen CTL (1987)[13], SEM (2003)
[17] ve CTL (2008)[18] Uc galismanin verileri kullanilarak SSB
icin yeni bir yorulma dayanimi madeli gelistirimeye calisimistrr.
Toplam 141 SSB yorulma verisi kullanilarak yapilan istatistiki
¢alismalar sonucunda gelistirilen ACPA SSB yorulma davranigl
iciniki farkli model gelistirmistir (McCall Form, TableCurve Form).
Karar kilinan TableCurve modeli daha 6ncedeki modellerden
anemli farklilik arz etmektedir (Sekil 8).

CTL 1987 {50%)|
=——CTL 1987 Design

Stress Ratio, SR (%)
=

— =Mcrall Form |R=50%]
— -McCal Form (R=02%]
20 — — TableCurve Form [R=50%)
TahleCurve Farm [R=95%)

1E+00 1E+01 LE+02 LE+O3

104 0%

(c)

Sekil 7. (8) SSB'ler icin yorulma dayanimi iligkisi (b) SSB'ler igin tasarim yorulma egrileri
(c) Yorulma dayanmlarinin geleneksel beton ile karsilastirimasi
Figure 7. (0] Fatigue releationship for RCC, (b) Design fatigue curve of RCC

(c) Comparison of fatigue relationship with respect to conventional concrete. [13]

1E+0q

In 2013, Roden [19] has tried to develop a fatigue strength
model for American Concrete Pavement Association
(ACPA) to be used in RCC pavement design. It was used 141
fatigue strength test data gathered from three experiments
conducted at CTL (in 1987 & 2008) and SEM (in 2003)
[13][17][18] At the end, it was developed two models, whose
names were McCall Form and TableCurve Form. The latter

one has shown significant difference from the other models
(Figure 8]

LE+0S LE+0G 1E+OT 1.E+08

Load applications to failure, N

Sekil 8. SSB icin geligtirilen ACPA yorulma modelleri ve CTL 1887 Karsilagtirmasi
Figure 8. Developed RCC fatigue behavior models by ACPA and the comparision with CTL (1987) model [19]
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ligili galismada daha 6nceden normal beton yol igin gelistirilen
model ve programiarin belirliguvenlik seviyeleri degistirilerek
SSB tasarimiicin kullaniimasina da karsi cikmaktadir. CUnku
kullaniimasi durumunda, belirli bir gerilme oraninin (Uaklasik
0.6) altinda daha kalin SSB tasarimi, yukarisinda ise daha ince
bir SSB kaplama tasarimi ortaya gikabilecegi belirtilmistir.

SSB yallarigin hem labaratuvar hem de gercek saha sartlari
altinda mekanik performanslarinin arastinldigi diger bir calisma
ise Lee, Cho, & Park, 2014 [20] tarafindan gerceklestirilmistir.
Ug asamal gerceklestirilen galismada ilk olarak alti farkl karigim
tasarimiyapllarak laboratuvarda SSB numune performansi
gozlemlenmigtir. Ug farkli cimento dozaji (160-200-250 kg/
mq)ile % 20 oraninda cimento yerine ikame edilen ugucu kulle
olusturulan sabit agrega gradasyonlu karigsimda su oranlari
% 4-6 arasinda degismistir. Laboratuvar ortaminda 15x30
cm'lik silindir numunelerin sarsma tablasi (ASTM C 1176) ile
sikistinldigr galismada 3,7 ve 28 gunluk basing dayanimlar
Olculmustar. Calismanin ikinci asamasinda ise yine laboratuvar
kosullarinda ancak saha kosullarini daha gergekgi temsil
edecek kucik olcekli titresimli silindir (el silindiri) kullanilarak
50x70x20 cm ebatlarinda plaka dokulerek Uzerinden karotlar
alinmistir. Bu yontem, baglayici oranin 180-300 kg/mé8, su
oraninda %4.5-5 arasinda degistidi sekiz farkli karisim icin
kullaniimistir (Sekil 9).

In the same study, the author opposed to the use of concrete
pavement models and programmes for RCC pavement design
by changing the factor of safety or the related constants. The
reason for that, in case of using, RCC pavement thickness
could increase if stress ratio stays under a certain value
(approximately 0.6) whereas that thickness could decrease
if stress ratio stays above that value.

In 2014, Lee, Cho and Park [20] performed a scientific research
to observe the mechanical performance of RCC pavement
in both laboratory and field. This study was composed of
three stages where in the first one, the performances of RCC
specimens prepared from six mixtures were measured in the
laboratory. In the mixtures, three different binder contents
( 160-200-250 kg/m?) 4-6% water content and constant
aggregate gradation were used. Moreover, 20% of the binder
amount was replaced by fly ash content. In laboratory, RCC
mixtures were compacted with vibrating table (ASTM C 1176),
and 15x30 cm cylindrical specimens were manufactured. 3,7
and 28 days strength of RCC specimens were measured.
The second stage covered representing field compaction
conditions in laboratory with a small scale vibrating roller.
A 50x70x20 cm section was poured with RCC, and cores
were taken after that. This procedure was followed for eight
mixtures which include 180-300 kg/m? binder contents and
4.5-5% water contents (Figure 9)

Sekil 9. Kuguk olcekli titresimli silindir kullanilarak numunelerin hazirlanmasi
(8) kuguk olgekKii titresimli silindir (b) basing dayanim 6lcuma icin karot alimi
Figure 9. RCC compaction (a) With small scale vibrating roller (b) core is taken to apply compressive strength test [20].

Calismanin UguncU agamasinda ise diger ilk iki agamadaki
tasarim karisimlari sonuglarina gore secilen dort farkl
karisim igin gergek saha uygulamasi yapilmistir. Cimento
dozajlarinin 180-200-250 kg/m? (su aranlari % 5-5.3-4.5)
ve baglayici oraninin 180 + 70 (ucucu kul) kg/m?(su arani
%5.3) oldugu toplam dort farkl karigim icin gercek saha
uygulamasi yapilmistir. Ayrica yuzey puruzsuzligune ve basing
dayanimina sikistirma ekipmanlarinin ve gegme sayilarinin
etkisinin gorulebilmesi adina farkli sikistirma ekipmanlarindan
ve gecme sayllarindan olusan 11 farkl deneme kesitleri farkli
kalinliklarda (7-10-20 cm) hazirlanmistir. 11 farkl deneme
kesiti icin kullanilan lastik tekerli silindir (tire roller), titresimli
silindir (vibrating vibration roller] ve celik tamburlu silindirin
(steel drum roller) dort asamali olarak farkl gegis saylari
Sekil 10 da, uygulama Sekil 11 de gosterilmistir.

In the final stage, four mixtures were selected according to
previous stages' test results. Here, three binder contents
(180-200-250 kg/m3] and three water contents (%4.5-
5-5.3) were used to prepare three mixtures. Additionally,
one extra mixture was prepared with 250 kg/m? fly ash
content and 5.3% water content. In this stage, the effects
of compaction tools and the numbers of passing of these
tools (through sections during compaction] on surface
frictional characteristics and compressive strength values
were examined. There were T1 different trial sections with
several thicknesses (7 10 and 20 cm). For all sections, tire
roller, vibrating vibration roller and steel drum roller were
used for compaction with various numbers of passing. Their
representations can be seen in Figure 10 & Figure 1.
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Sekil 10. SSB uygulamasi sikistirma prosesinin (8) sahaya uygulanis kesiti (b) sayisi
Figure 10. RCC compaction process (g trial sections (b) the number of passings [20]
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Sekil 11. SSB yol gergek saha uygulamasi (8) serilmesi, (b) titresimli silindir uygulamast, (c) gelik tamburlu silindir uygulamas, (d) kir uygulamas,

(e) derz agimy, (f) silindir karat gikartim

Figure 1. RCC field compaction application (a) pouring of RCC (b) the compaction by vibration roller (c) the compaction by steel drum roller
(d) curing of sections (e) opening of joints (f) drillng cores to be tested [20]

Yapilan ¢alismanin ilk ayagi olan laboratuvar test sonuclari
degerlendirildiginde yeterli dayanim (bisiklet yolu igin asgari
28 gunluk basing dayanimi sarti 21 MPa Uzeri) icin baglayic
malzeme oraninin 250 kg/m?® den daha fazla almasi dnerilirken,
yeterli islenebilirlige ulasabilmesi igin su oranin % S den
bUyuk olmasi onerilmistir. Bu ¢alismada gerekli dayanim
%93 Uk sikisma arani (kuru karot yagunlugu/ teorik maks.
kuru yogunluk)ile elde edilmistir. Ayrica saha uygulamasina
bakildiginda dusik dozajl SSB uygulamalar igin (250 kg/m?
ve alt)) kullanilan bu sikistirma ekipmanlariile 10 cm ve altinda
SSB tabaka kalinligi igin istenilen sonuglarin alinabilecedi
belirtiimistir. Ug farkl uygulama igin ayni tasarm Karigiminin
basing dayanimlari karsilastirididinda ise laboratuvar ve saha
uygulamalarinin daha yakin, kuguk olcekli laboratuvarda
silindir uygulamasi ile Uretilen numunelerin ise yaklasik % 10
civariyuksek sonug verdigi garulmuastdr. Yuzey puridzIGligu
acisindan incelediginde ise ¢alismada istenilen puruzsuzligun
ve konforun elde edilemedigi 6zellikle sikistirma yonteminden
kaynakli bozukluKlarin olustugu belirtimistir (Sekil 12). Ozellikle
titresimli silindirin oldukga agir olan arka tekerleklerinden
bozulmalara sebep olan en tnemli etkenlerden biri clarak
gorulmustur. Ancak yuzey puruzsuzligu ve konforu goz
OnuUne alinarak kazanilan tecrubeler neticesinde gelistirilen
sikistirma metodolojisi ile Sekil 13'de goruldugu Uzere daha
puruzsuz ve konforlu bir yuzey elde edilmistir. Dayanim ve
yUzey pUruzsuzlugu acisindan sahada en uygun sikistirma
metodolgjisi ise sirasiyla,

When laboratory test results were evaluated, the required
binder content to get a sufficient strength (minimum 21 MPa
at 28 days was required for cycle roads) was suggested
to be larger than 250 kg/m? according to the author team,
and the water content was suggested to be larger than 5%
to get a sufficient workability. Moreover, a 93% compaction
degree (obtained by divding the core dry unit weight over
the maximum theoretical dry unit weight] was determined
when the required strength reached. When it comes to field
test evaluations, sufficient results could be obtained for
RCC pavements with 10 cm thickness or lower if the binder
content was low (250 kg/m? or less). When the compaction
applications were compared, vibrating table and steel drum
roller gave similar compressive strength values, whereas
small scale vibrating roller used in laboratory gave 10%
higher strengths than both methods. In terms of surface
roughness, it was not able to observe the desired results
and there were defects on pavement surfaces due to the
compaction methodologies especially (Figure 12) One of the
major causes for these defects could be the heavy weight
of the roller. However, the research team developed an extra
compaction process to get a smooth surface , where an
adequate driving comfort was provided (Figure 13) At the
end, the most suitable methodologies in terms of strength
and surface smoothness were stated as follows;
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i} Celik tamburlu silindir ile titresimsiz iki kez ileri ve geri,

i) Celik tamburlu silindir ile Ug kez titresimsiz ileri ancak
titresimli geri,

i) Lastik tekerlekKli silindir ile sekiz kez ileri ve geri,

olacak sekilde bulunmustur.

il Steel drum roller with two times forward and backward
non vibrating

i) Steel drum roller with three times non vibrating forward
and vibrating backward

i) Tire roller with eight times forward and backward

(b)

Sekil 12. Sikistirma yonteminden kaynakli yiizeysel bozukluklar (8) Titresimli silindirden kaynakli (b) Celik tamburlu sikigtiricidan kaynakli
Figure 12. Surface defects after compaction (o) caused by vibration roller (b) caused by steel drum roller [20]

(a)

(b)

Sekil 13. Belirlenen prosedir sonrasi elde edilen yizey gérinimu (a) Sikistirma hemen sonrasi (b) Priz sonrasi gérinim
Figure 13. The surface appearance (a) just after compaction (b) after curing [20]

Gergek saha sartlarinda yapilan diger bir galismada Chharn,
Hong, & Lee, 2017 [21]ise SSB yol performansinin arastirimasi
icin toplamda 580 m uzunlugunda, S m genigliginde ve 20 cm
kaliniginda 5 adet SSB yol deneme kesiti dokulmustor (Sekil
14). Tum deneme kesitlerinde vebe suresi 30-75 sn arasinda
kalacak sekilde sabit cimento dozaji (280 kg/m?3), su orani
(%4.5) ve hava striKkleyici kimyasal katki (%0:1) ile farkli agrega
boyutlari (13 mm ve 13 mm) ve farkl superakigkanlastirici
kimyasal katki miktarlariyla (% 0-0.05) deneme kesiti karigimiar
olusturulmustur. ince ve kaba agrega dagiimlarinin (%50-
50) esit oldugu deneme kesiti karisimlari igin her kesitin vebe
sureleri tayin edilerek kivami belirlenmis ayrica karistiricidan
her kesit karisimi icin numene alinarak titresimli tokmak
(ASTM C1435) ile sikistirimistir (Sekil 15). Saha uygulamasi
sonrasindaise fiziksel ve mekanik dzelliklerinin belirlenebimesi
icin karotlar alinmistir. Standart testlerin diginda bu ¢alisma da
ayrica SSB yuzey ozellikleri uluslararasi purizluluk indeksine
(IRI) ve kayma direnci (SN) gare belirlenmistir.
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Another research study performed by Chhorn, Hong and
Lee in field conditions in 2017[21] was about increasing the
performance of RCC pavements. Like the previous study,
this research team had five pavement trial sections. These
sections had 5 m width, 0.2 m thickness and 580 m length,
in total (Figure 14) In RCC mixtures 280 kg/m? binder content;
4.5% water content, 0.1% air entrainer additive, two maximum
aggregate sizes (13 & 19 mmJ and 0-0.05% superplasticiser
additive were used so that all mixtures had Vebe times changing
between 30-75 seconds. Moreover, fine and coarse aggregate
percentages were kept the same (50-50%) For all mixtures,
Vebe consistency times were determined and some amounts
of fresh concrete were taken to be compacted by vibrating
hammer ( ASTM C 1435) (Figure 15). Furthermore, after the
field compaction process was completed, core samples were
taken in order to obtain physical and mechanical properties.
In addition to the standard tests, RCC surface properties were
examined according to International Roughness Index (IRl and
skid resistance number (SN).



i

$ekil 14.SSB yol uygulamasi
Figure 14. RCC pavement application [21]

Sekil 15. Performans tayini igin sirasiyla yapilan (g) vebe testi, (b) titresimli tokmakla numune hazirlanmas, (c) saha karot alimi, (d) basing
dayanim testi (e) yogunluk tayini (f) yuzey purizItlogu (RN olgtm, (g) kayma direnci belirlenmesi

Figure 15. Applied tests to measure RCC performance (o) Vebe consistency test (b) vibrating hammer (c] core sampling (d) compressive
strength test (e) determination of unit weight (f] determination of the surface roughness by IR! (g) measurement of skid number [21]
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Bu calismada SSB yol uygulamasi ici kontrol parametresi
SSB kivamioldugu igin tum performans verileri vebe suresi
ile iliskilendirilerek (Sekil 16) SSB yol uygulamasi igin optimum
olabilecek vebe suresi araligi tayin edilmesi amaglanmistir.
Sonug olarak basing dayanimi, sikistirma derecesi, yuzey
pUrGzIGlugu (IRN) ve kayma direnci (SN) goz 6nune alindiginda
tum performans kriterleriigin ideal vebe suresi araliginin 47
-65 sn araliginda oldugu belirtilmistir.
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This research team tried to establish relationships between
Vebe time and mechanical/physical properties, so Vebe time
was treated as a control parameter (Figure 16). Moreover,
thhhe team aimed to find an optimum range for Vebe time
to be used in RCC pavement constructions. At the end,
they indicated that the optimum Vebe time range could
be between 47-65 seconds when the prior criterias were
compressive strength, compaction degree, IRl and SN.

Comipressive streagth (M)

1} 0

Wb B {waconda)
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Sekil 16. SSB yol performanslarinin Vebe suresiile iligkisi (8) basing dayanimi (b) ytizey puruzlulugu (R (c) yuzey kayma direnci (SN) acisnidan
Figure 16. RCC performance parameters vs. Vebe time curves (a) compressive strength (b) International Roughness Index (c) British

Pendulum Number (BPN) (Skid Number) [21].

Ayrica yapilan galismada dikkat geken bir husus ise SSB
yol uygulamasi IRI degerlerine bakildiginda bu degerlerin
(ortalama 3 m/km) normal karayolu uygulamalariicin beklenen
yeterli purizsuzlugu saglayamayacad yonundeki gikarimdir.
Ayrica maksimum agrega boyutu (13-19 mm) farkinin yol
yUzey pUruzsuzligun dusurilmesinde ¢ok fazla etkisinin
olmadigi gorulmustur. Ancak SSB yol kayma direnci (SN)
acisindan bakildiginda normal bir yoldan beklenenden daha
yUksek bir kayma direncine sahip aldugu ve 19 mm'lik agrega
boyutuna sahip karisimlarin ise daha yuksek sonuglar verdidi
gozlemlenmistir.

LaHucik ve Roesler, 2017 [22] tarafindan yapilan bir diger
calisma daise llllious (ABD) deki dort farkl SSB yol projesinden
alinan karot sonuglart ile ayni malzeme igerikleri ve karigim
tasarimlar kullanilarak laboratuvar sartlarinda Uretilen SSB
numunelerden elde edilen sonuclar yogunluk ve mekanik
Ozellikleri bakimindan karsilastirimistir Laboratuar kasullarinda
uretilen numuneler igin literaturde oldukga sik kullanilan
titresimli tokmak ile saha kosullarini daha iyi temsil etmesi
adina yogurmali sikistirict kullanilmistir. Modifiye proktor
ile optimum su muhtevasi bulunan karisimlarin su oranlari
%5.8 ile %6.5 arasinda, taze birim hacim agirliklan 2452 ile
2508 kg/m? arasinda vebe sureleri (22.7 kg sursarj yuku
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Another important point related to the study was about
the international roughness index, IRI. For RCC pavements,
the approximate IRl value was 3 m/km, and it was indicated
that this value was not good in terms of surface frictional
evaluation when compared to traditional hot-mix asphalt
highways. Moreover, the change in maximum aggregate
size (13 & 19 mm) did not affect the decrease in surface
roughness. However, when skid resistance was considered,
RCC pavements had higher skid numbers than traditional
asphalt highways. In addition, the use of 19 mm maximum
aggregate size could result in a better skid resistance.

In 2017, LaHucik and Roesler have tried to make
comparisons between density and mechanical properties
of field compacted and loboratory compacted RCC samples
based on RCC mix designs and compaction methods.
Core samples were taken from four different projects in
llinois. For laboratory experiments, vibrating hammer, as
the common method preferred for RCC compaction, and
gyratory compactor, which may replicate field compaction
conditions better, were used. According to the results
coming from vibrating hammer method, the optimum
moisture content was lying between 5.8% and 6.5%, while
fresh density values were changing between 2452 and



altinda) ise 96 ile 20. 4 saniye arasinda degismistir. Ug
karisim icin yogurmali sikistirici da kullanilarak 100 yogurma
sayisi kullanimistir. Mekanik ozelliklerinin karsilastinimasiigin
basing dayanim testi (ASTM C39), yarma da gekme dayanim
testi (ASTM C496) ve kirlma parametreleri igin disk bigimli
kompakt gekme testi (DCT) kullanilarak hem sahadan alinan
karotlar hem de laboratuvar kosullarinda uretilen silindirik
numuneler Uzerinden uygulanmistir.

Titresimli tokmakla [ASTM C1435) Uretilen Laboratuvar
numunelerive saha karotlarindan elde edilen kuru yogunluk
dederleri modifiye proktor ile elde edilen maksimum Kuru
yogunluk degerleri ile karsilastirilarak Sekil 17'de verilmistir.

2508 kg/m3. Moreover, Vebe times under 22.7 kg surcharge
load were changing between 9.6 and 20.4 seconds. For
gyratory compactor method, 100 gyrations were applied
on all samples. To observe the mechanical properties of the
samples, compressive strength test [ASTM C39), split tensile
strength test (ASTM C496) and disc- shaped compaction
test [ASTM D7313] were applied.

The comparison of the dry denstiy values osberved from the
samples compacted in field and in laboratory with vibrating
hammer method and the maximum dry density (MDD) values
gathered from the samples compacted with modified proctor
method can be seen in figure 17

Type of Strength Testing Fracture Testing Shrinkag:
Sample Cylinders Cylinders MOR Beams Prisms
Sie A
Lab 2330 (100.5) 23248 (100.3) - -
Field T ] It na
Kie B
Lahk 2408 (102.2) 2ART(100.4) 2403 (102.0) XTI TY
Fiecld 22781967 2,243 (95.2) - -
Sie U
Lab 23500 (99, %) 2. 316 (98.3) 2306 (UT.9) 2334 (99 1)
Field 2,363 (100.3) 2.392(1015)
Sie D
Lab 2,340 (1010 2,307 (99.6) 2338 (100 IG5 (102.1)
Ficld 22500097, 1) 2.2300(96.2)
Moz MOR = modulus of rupiure: a = not applicable. Values are in Kilograms per cubic mater.
Valwes in parentheses are percentages of compaction relative to MDTY. | kg/m® = 0024 Thifi .

Sekil 17. SSB saha ve laboratuvar numunelerinden elde edilen kuru yogunluk degerleri ve madifiye proktor kuru yogunlugu ile karsilastirimasi
Figure 17. The comparison of dry density and maximum dry density values gathered from field and laboratory [22].

Sekil 17'den de goruldugu Uzere B ve D bolgeleri %98 lik
modifiye proktar kuru yogunluk sartini saglayamazken,
C bolgesi mimimum sartlari saglamistir. Bunda en ¢ok C
bolgesinindeki SSB plaka kalinliginin (12.7 cm) diger iki bolgeden
(B-178 cm, D-22.9 cm) oldukga ince almasinin etkili oldugu
arastirmacilar tarafindan belirtilmistir. Ayrica uygulama
sirasinda B yol projesi yapilirken 10 tanluk siilndir kullanimi
sirasinda titresimli mod galistinimamig, D yol projesindeki
kalinlik da oldukca fazla projelendiriimis olmasi bu duruma
ayrica etkenler olusturmus olacagr dusunulmektedir.

Sahalardan alinan karot kuru yogunluklarinin, derinlige gore
modifiye proktordan elde edilen kuru yogunluk oranlarinin
(sikigma orani) degisimi Sekil 18'de verilmistir. Calismada
ayrica B ve D bolgesinin kenar derzlerinden alinin karotlarin
sikisma oranlarinin %80'lere kadar dustugu belirtilmistir.

Yogurmali sikistiricrile hazirlanan SSB numunelerin yogunluklar
calismada ayrica incelenmistir (Sekil 19). D ve B bolgesinden
elde edilen saha yogunluklar 30 ve 40 yogurma sayisinda
yakalanmistir. C bolgesinden elde edilen ortalama karot
yogunluklarina 100 yogurma sayisinda dahi yakalanamamistir.
Gerekli olan mimimum sikisma oranlari (%98 madifiye proktor
kuru yogunlugul ile yogurmali sikisitindan elde edilen yoguniuk
dederleri karsilastirildiginda,gerekli yogunluk igin Amer vd.
2004 [11] tarafindan belirtilen 50 ve 60 yogurma sayisinin
yeterli olmadigl, 70 yogurma sayisinin ve B ve C balgeleri
icin gerekli oldugu belirtiimistir.

As it can be seen in Figure 1/, B and D sites could not reach
98% of modify proctor MDD, whereas section C has satisifed
the minimum conditions. Here, the researchers thought that
the main reason for that could be the thinner lift thickness
that the C site has (127 cm) compared to those of sites B
and D (178 and 22.9 cm repsectiviey). Additionally, a 10 ton
vibratory roller was used in non vibration mode in site B,
and a higher lift thickness was preferred for site D. For that,
these two situations could lead to poor field density values.

According to the core depth, the change in compaction
percentage values of field-compacted samples in relation
to the modified proctor MDD values is given in Figure
18. Moreover, at sites B and D, it was indicated that the
compaction percentage of cores taken from paving-lane
Joints decreased to 80%.

Densities of RCC samples prepared with gyratory compactor
were also investigated in that study (Figure 19). Field densities
obtained from sites D and B were reached at approximately
30 and 40 gyrations respectively. When the required
minimum compaction ratios (98% madified proctor dry
density) and the density values obtained from gyratory
compactor are compared, Amer et al. 2004 [17] stated that
50 or 60 gytrations could not sufficient and approximately
70 gyrations are required to reach desired density values
at sites B.and C.
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Sekil 18. SSB saha karot kuru yogunluklarinin derinlige gore modifiye
proktordan elde edilen kuru yogunlukl oranlarinin (sikisma orani)
dedisimi

Figure 18. Percentage of compaction relatively to modified proctor
MDD based on core depth [22]

Saha ve labaratuvardan elde edilen 28 gunluk basing dayanimi
ve yarma da gekme dayanimlar (U¢ numune ortalamas)
Sekil 20'de Karsilastinimistir. %95 guvenirlige gore yapilan t
testi sonucuna gore sahadan ve laboratuvardan elde edilen
sonuglar birbirinden farkl cikmistir. Aragtirmacilar bunun
sebebi olarak, sahadan elde edilen daha dusuk yogunluga
ve daha yuksek varyasyona baglamiglardir. Ozellikle B ve D
bolgesindeki karotlarin laboratuvar numunelerinden vermis
oldugu %4'luk dusuk yogunlugun basing dayanimlarini %45

oraninda daha dusurdugunu belirtmislerdir.

== 58 B-gyrmioy

= Gty Caqrprabiry
Sl De-gryraliory

=S50 B-sdited Pracior MDD
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Sekil 19. Yogurmal sikistirici ile hazirlanan numulerden elde edilen
kuru yogunluklarin modifiye proktor ile karot kuru yogunluklar ile
karsilatinimasi

Figure 19. The comparison of dry density values of gytratory
compactor and modified proctor samples and field core samples(22)]

Figure 20 compares the compressive and tensile strengths
(average of three samples) between field cores and laboratory
samples for a given RCC site. A t-test with 95% confidence
revedled that the compressive strength pairs of laboratory
and field core specimens (of the same size) were statistically
different. For this reason, researchers have attributed it
to the lower density and higher variation obtained from
the field In particular, the cores in sites B and D have a
low density of approximately 4% compared to laboratory
samples, resulting in an approximaltey of 45% reduction in
compressive strength. The researchers especially indicated
that the cores in sites B and D had a density around 4%
lower than loboratory specimens, resulting in a reduction in
their compressive strength by about 45%.

Strengih { MPa) by Sjecimen Saze

Strength {MPal by Specimen Sase

Loscation 755 150 i | DR 5 UMD i | Db D e Location 75 = 150 fiwn 10 s | OHD i 10000 3 20 i
Compressive Strengih Split Tensile Strength’
Sie A Sie B
Lak* [ il 0.2 (1.5) Lak 541 44Ty [ 10026
Field cone® na na MA(I4.2) Field core 102 { 1.6} na na
Sie B Sie C
Labs 704435 i E16I2H) Lal s TA2(105) 4,.2044.7)
Field oone 12.24{27.2) i i Field come® [ S0 (7.43) [T
L[ 5L i [y
Lak na B3 0440 402 116 Lak A 105) ma 453050
Ficld cone® [ TAL1 i Field cone 402 {5.00 i i
Site [¥
Lak B340 mil 5401520
Ficld core M. ikd) fin MS 1240

Sekil 20. Saha ve laboratuvar SSB karisimlart dayanim sonuglari
Figure 20. Results of compressive and split tensile strength in field and laboratory conditions for RCC mixtures [22]

Son olarak saha ve laboratuvar SSB sonuclarini karsilastirmak
icin SSB karnisimlarin kinlma ozelliklerine bakilmistir. Sekil
271den de goruldugu uzere dort SSB yol projesine ait
sonuglarin yani sira birde geleneksel beton yola ait kirilma
parametreleri de galismada karsilastirimistir. Calismada
verilen kirllma parametreleri; kritik gerilme siddeti faktoru
(K,J), elastisite modulu (E), kritik catlak ucu aglima deplasmani
(CTOD, ik kirlma enerjisi (G) ve toplam kirilma enerjisi (G,) dir.
Koyu renkli saha ve laboratuvar sonuglari istatistlik olarak
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In the final stage, the fracture properties of RCC mixtures
were examined to compare field and laboratory results. As
can be seen from Figure 27, the fracture parameters of one
conventional concrete as well as four RCC road projects
were compared in the study. The reported fracture properties
include the critical stress intensity factor (K, elastic modulus
(E), critical crack tip opening displacement (CTOD,), initial
fracture energy (G and total fracture energy (G,). The
values in boldface indicate statistical differences between



farkli sonuglar vermistir. Yodunluk ve dayanimda oldugu
gibi genel olarak kirilma dzelliklerinde de saha sonuglari
laboratuvar sonuglarindan daha dusuk dederler vermistir.
Kinlma ozellikleri tasarimin edilme kapasitesinin belirlemesin

field and laboratory fracture parameters for a given site. In
general, like the density and strength data, field fracture
properties values were less than the values measured for
the loboratory specimens. These lower values indicated a
reduced structural capacity of the RCC pavement than it
would be predicted from laboratory-fabricated specimens,
since the fracture properties are good indicators of flexural
slab capacity. Moreover, itis also stated that as a result of the
fact that the field results are so different from the laboratory
results in the study, the laboratory compaction method with
the vibratory hammer may be giving too much compaction
energy thatis not replicated in the field.

de onemli bir etken oldugu igin, labaratuvar sonuglarina gore
tasarimi gerceklestirilen SSB yollarin saha da daha dusuk
yapisal kapasitesine sahip olabilecegdi belirtilmistir. Ayrica
calismada labaratuvar sanuglarindan saha sonuclarinin bu
denli farkl olmasinin nedeni clarak, laboratuvarda titresimli
¢ekicin numuneye ¢aok fazla sikistirma enerjisi uygulamasi
olabilecedi de belirtiimistir.

Kic (MPazm™®) E{GPa) CTOD. (mm) G (Nfm) G iN/m)

Site A

Lab L.538(6.1) 41L.8(8.1) 00204 112.2) 60.2(7.5) 144.2 (4.00

Field na na na na na
Sic B

Lab Lo (6.3) 456033 QOIT2i12.5) F6.0(10.5) 165.5(19.1)

Field L0 (29.4) 3.3 (23T 00202 2200 357 136.3) 138.3 (10.5)
Site C

Lab 1.32 (4.8) 41.5(8.2) 00183 (13.4) 42,1121 1618 (15.0)

Ficld® Lo (7.1} 46.3(5.4) 00192 (9.4) 58.2(9.3) 206.0021.9)
Sie D

Lab 1.20(8.0) 12.0(5.3) 0.0149(15.5) 350158 178.4 (16.8)

Ficld 1.15022.6) 36.0019.00 00168 (13.4) 37.0027.5) 1350 (21.8)
RCC (29} L5011 1.6) 2780 00017 (25.1) 6GR4015.9) 144.5 (5.5)
PCC paving mix {30) 1.0 i 0.016 B3 120

Sekil 21. Saha ve laboratuvar SSB karigimlarina ait kinlma ozelliklerinin karsilagtirimasi
Figure 21. The compacirson of fracture prperites of field and laboratory specimens [22]

Calismanin sanug ve degerlendirme ksiminda ise arastirmacilar,
saha ve laboratuvar SSB sonuclarindakifarkliiklarin azaltilarak
dahaiyi SSB tasarim ve uygulamalarin gergeklestirilebilmesi
icin bazi onerilerde bulunmuslardir. Bunlar; SSB karisim tasarimi
metedolgjisinde farkliyoguniuklarin elde edimesine imkan veren
yogurmali sikistiricilarin kullaniimasina izin veren yogurmali
sikistinicilanin kullanima uygulamalarda ise geleneksel finiserler
yerine yuksek yogunluklu finiserlerin (high-density paver)
tercih ediimesi, SSB kaplama kaliniklarinin dusurilmesi, daha
kalin ve daha yuksek tasima kapasiteli temel tabakasininingaa
edimesidir. Praje sartlarina ve saha kosullarina gore bunlardan
biri ya da birkaginin tercih ediimesi tavsiye edilmistir.

Degerlendirme

Yol Ust yapi insasinda saglamis oldugu ekanomik ve
surdurulebilir etkisinin yani sira hizli imal edilebilmesi gibi
avantajlar sayesinde esnek (asfalt] ve rijit (geleneksel beton
yollar) Ustyapilara onemli bir alternatif olma noktasinda
populerligi her gecen gun artan SSB yollar Uzerine akademik
¢alismalarda aynidogrultuda hizlanmistir. Calismalarin daha
¢ok karisim tasarimi, malzeme segimi ve bunlarnin SSB mekanik
performansa etkileri Uzerinde yogunlastigr gorulmektedir.
Kisith da olsa sikistirma metodolojisi ve saha performanslar
Uzerine ¢caligmalarda mevcuttur. Calismanin ikinci kismini
teskil eden bu literatur taramasinds, laboratuvar kosullarinda

In the conclusion and discussion part of the study, some
suggestions have been made by the researchers to reduce
the differences between field and laboratory RCC results,
and to improve RCC designs and applications. These
suggestions are briefly; the use of gyratory compactors
which allow different densities to be obtained in the RCC mix
design methodology, the use of high density pavers instead
of traditional pavers in the applications to achieve the target
density, the reduction of RCC pavernent thicknesses and
the use of higher effective stiffness of the base course. Itis
recommended that one or more of these should be preferred
according to the project and site conditions.

Discussion

RCC pavements, which provides some advantages for road
superstructures such as construction speed, economy and
sustainable benefits, have become an important alternative
to flexible and traditional rigid pavements. Furthermore,
the number of research studies related to RCC pavement
follows an increasing trend. These studies generally focus
on RCC mix design, material selection and mechanical/
physical performance evaluations. However, there are limited
number of studies about compaction methodologies and
RCC field performance. In the second part of this literature
review; some academic studies, which are related to RCC
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SSB numune Uretimi ve sikistirma yontemleri ile gergek
saha uygulamalarinda SSB yol perfarmansi Uzerine yapilan
akademik arastirmalar incelenmis ve one gikan bulgular ise
asagidaki gibi siralanmistir.

v Yapllan ¢alismalarda laboratuvar kosullarinda SSB Uretimi
icin arastirmacilarin daha ¢ok sarsma tablasi (ASTM
C1176) ve tiresimli tokmak/cekic (ASTM C1435) kullandigji
gorulmustur. Ayrica modifiye proktor, darbeli tokmak/
cekic ve hava basingli tokmak/cekic gibi ekipmanlarda bazi
calismalarda tercih edimistir Ozellikle akademik galismalarda
gercege yakin ve daha yuksek sikisma oranina sahip SSB
numunelerin Uretiimesi adina sikistirma prensibi geredi
digerlerinden ayrilan ve daha gok esnek Ustyapi (asfalt)
numunelerinin Uretiimesi igin kullanilan farkl yogurma
sayllariile farkl yogunluklarin elde ediimesine imkan veren
Superpave yogurmali sikistiricilarinda kullanilimaya basladidi
gorulmustur. Baziarastirmacilar ise sadece ¢alismaya 6zgu
0zel ekipmanlar gelistirerek SSB numunelerini uretmislerdir.

v Laboratuvar kosullarinda SSB Uretimi Uzerine su an
standartlarda olan sarsma tablasi (ASTM C1176) ile titregimli
tokmak (ASTM C1435) yontemleri arastirmacilar tarafindan
siklikla kullaniimasina ragmen birgok arastirmada daha
yuksek birim hacim agirlik elde edilmesi adina standart
disina gikilarak daha fazla titresim suresi uygulandigi ya
da numune Uzerinde daha fazla sure ile titresimli tokmadin
tutuldugu gorulmustar. ligili az sayida standart olmasina
ragmen, arastirmacilarin bu prosedurlere de genel olarak
¢ok fazla dikkat etmedigdi goralmustur.

v Ayrica gercek saha uygulamalarindaki SSB karisimlarina
ait vebe surelerinin, laboratuvar Uretilen SSB karisimlaring
ait vebe surelerinden daha yuksek oldugu gortimustar.
Ozellikle akademik galismalarda 20 sn altinda Uretilen vebe
sureli SSB karisimlar oldukega iyi dayanimlar vermesine
ragmen, diger taraftan gercek saha kosullar altinda agir
tongjll sikistirma ekipmanlarini tasiyabilecek yeterli kati,
kuru kivama sahip olmadiklar dusunulmektedir.

:
=
=
-
m
O
g
-
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v Arastirmacilar tarafindan SSB yol performanslar belirlenirken
daha ¢ok silindirik numuneler Uzerinden tespit edilebilen
basing dayanimlarinin ve yarmada ¢gekme dayanimlarinin
esas alindiklari gorulmustar. Bunun en tnemli sebebi, kiris
numunelerinin Uretiminin ve sikistiriima surecinin silindir
numunelere gore oldukga zor olmasi ve labaratuvar
kosullarinda SSB kiris numunelerinin Uretiimesi Uzerine tim
dunyada gegerli sayilan henuz bir standarttin bulunmamasidrr.
Bundan dolay SSB yollara ait basing ve yarmada cekme
dayanimlariarastirmalarda mevcut olmasina ragmen ozellikle
kiris numuneler Uzerinden dlgUmler gerektiren SSB egdiime
dayanimi, kinima ozellikleri ve yorulma davranisi gibi daha
kapsamiiarastirmalar iceren ¢alismalar cok kisithidir. Bundan
dolayI SSB yol tasariminda en tnemli parametrelerin basinda
gelen SSB edilmede yorulma davraniglile parametreler halen
Tayabji ve Okamota, 1987 tarafindan belirlenen yorulma
tasarim egrilerinden cikariimaktadir.
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specimen preparation and compaction in laboratory and
the measurement of physical/mechanical performances of
RCC field applications, were reviewed. The important findings
are listed below;

v/ Itis seen that vibrating table (ASTM C 1176) and vibrating
hammer [ASTM C 1435) are frequently used to manufacture
RCC specimens in loboratory. Additionally; modify proctor,
impact hammer, and pneumatic hammer were preferred in
some researches. Moreover, the use of superpave gyratory
compactor, which is used to compact hot-mix asphalt
specimens, has increased a lot for RCC compaction in
scientific studies, because this method reflects field
compaction conditions well in laboratory and provides
higher compaction degree. Finally, some researchers used
special / unique compaction tools / equipments to prepare
RCC specimens.

v Although there are standards available for vibrating table
( ASTM C 1176) and vibrating hammer [ASTM C 1435)
methods to produce RCC specimens in loboratory, the
required procedures are not followed strictly in many of
the studies. For instance, the vibration process at vibrating
table method was applied for a longer time than specified
or the vibrating hammer was hold on the specimen for a
longer time than written in the stondard to get a higher
unit weight

v Furthermore, RCC mixtures prepared in field had higher
Vebe times than those prepared in loboratory. For that, itis
considered that a mixture prepared especially in laboratory
with Vebe time lower than 20 seconds may not be strong
(dry and stiff] enough to carry heavy compaction tools
used in field.

v When the RCC pavement performance is determined
by researchers, it was seen that the compressive and
the splitting tensile strengths that are determined from
the cylindrical samples were taken as a basis. Here, the
actual reason can be the difficulty of compaction and
production of beam specimens in laboratory. Moreover,
there is no existing specification for the production of beam
specimens. Therefore, even though there is a lot of data
on the compressive and splitting tensile strength of RCC
pavements, studies concentrated on RCC flexural strength,
fracture properties and fatigue behavior, which require
measurements on beam specimens, are very limited. For
this reason, the RCC fatigue parometers, one of the most
important parameters in RCC pavement design, are being
extracted from the fatigue design curves determined by
Tayabji and Okamoto, 1987,



v Saha kosullarile laboratuvar kosullarini karsilastiran sinirli
saylda ki literatur ¢alismasina bakildiginda laboratuvar
sonuglarinin genel olarak saha sonuclarindan daha yuksek
yogunluk ve dayanim verdigi goralmastur. Ozellikle SSB
numune yogunuklarinda %1-2 oraninda gorulen dedisim
dayanimlarda %10-15 degisimlere yol agtigi disunulirse [17],
sikistirma ekipmanina bagh saha ve laboratuvar kosullarinda
farkl yogunluklarin elde ediimesi dnemli bir etken olarak
dusunulmektedir. Ozellikle laboratuvar ortaminda SSB
numune sikistinimasi igin oldukea sik kullanilan titresimli
tokmak, SSB numunelerine oldukga fazla sikisma enerjisi
vermektedir. Ayrica laboratuvar kosullarinda Uretilen
SSB karisimlarinin vebe sureleri oldukga dusuk oldugu
icin betonun artik geleneksel betan olarak davranmaya
baslamasi da ayrica bir etken olabilmektedir. SSB saha
uygulamalarinda gorulen onemli problemlerden birisi
olarak da karsimiza yogunluklarin alinan bolgeye ve ayrica
alinan bolgeden bagimsiz olarak derinlige gore bir dusus
gostermesi olarak gcikmasidir. Bazi galismalarda kenarlara
dogru sikisma oraninn %80'lere dustugu belirtimistir. Ayrica
derinlik boyunca sikisma aranlari dugmektedir. Bu durum
da saha uygulamalarinda sikisma prosedurunun ne kadar
onemli oldugunu gostermektedir. Ozellikle geleneksel asfalt
finiserleri yerine yuksek yogunluklu yeni nesil finigerlerin
kullaniimasi ve daha dusuk SSB kaplama kalinliklarinin
tercih edilmesi bu durumlar 6nemli 6I¢U de azaltacag
dusunulmektedir.

Sonug olarak, saglamis oldugu avantajlar sebebiyle her
gecen kullanimiartan SSB yollar Uzerine yapilan galismalarda
artmis olmasina ragmen, henUz laboratuvar ortaminda
saha kasullarini tam yansitacak bir sikistirma ve Uretim
metodolgjisinin almayisl, olan az sayida standartlarda da
daha fazla sikismanin saglanabilmesi adina ilgili prosedirlere
gerektigi kadar uyulmamasi, ve ayrica saha sartlarindan daha
az dUusUk kat, kuru kivama sahip SSB Karisimlarin Uretiliyor
olmasi nedeniyle yapilan akademik calismalarin ne olglde
saha sartlariniyansittigi ya da ne dlgude sahadan elde edilen
numune performanslariyla ortusebildigi, Uzerinde durulmasi
gereken onemlinoktalar olarak karsimiza gikmaktadir. Nitekim
sinirl sayida yapilan galismalarda SSB laboratuvar ve saha
sonuglarinin yeterince ortusmedigi gordldugunde, bu durum
daha da 6nem kazanmaktadir.

Tesekkur Acknowledgement

v/ A limited number of literature studies comparing field
conditions and laboratory conditions have shown that
loboratory results generally give higher density and
strength than field results. Compaction methodology is
considered as an important factor in obtaining different
densities in field and laboratory conditions especially if
it is thought that the change in RCC sample densities
by 1-2% leads to 10-15% changes in strengths [11] The
vibrating hammer, which is commonly used to compact
RCC specimens in laboratory conditions, may be imparting
too much compaction energy that is not replicated in the
field. In addition, as the RCC mixtures produced under
laboratory conditions have a considerably low vebe
time, the fact that these RCC specimens start to act as
a conventional concrete can also be factor. One of the
important problems in RCC field applications is that the
densities vary depending on the core zone, and their values
decreased with respect to depth regardless of the core
area. These changes in densitsy indicates how important
is the compaction procedure in the field applications. In
particular, the use of higher density pavers instead of a
conventional one, the use of thicker and stiffer foundation
layer beneath the RCC and also the reduction of RCC lift
thicknesses are considered to reduce these varigtions

significantly.

At the end, there is still a lack of detailed specification(s)
which enables the researchers to reach field compacion
conditions in laboratory although there are increasing
number of studies about RCC pavemnent. Here, the important
points that generate discussions can be summarized as the
manipulation of existing standards for the sake of higher
degree of compaction, possible contradictions between
field and laboratory test results and the uncertainty in how
academic studies reflect actual field applications. As a result,
the compaction procedure in RCC applications is becoming
more important since RCC laboratory and field results are

not close enough in the limited number of studies.

Bu galisma TUBITAK (Praje no: 116M523) tarafindan desteneklen SSB yollar Uzerine yapilan galisma kapsaminda gergeklestirimistir
This study was conducted under a research project on RCC pavement (Project no: 116M523) funded by The Scientific and

Technological Research Council of Turkey.
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CIMENTO I 2. BETON

Cimento Kimyasi 11 21. Mekanik Ozellikler
Katkilar 1.2. 2.2. Katkilar

Proses 1.3.

Cimento ve Beton DUnyasi Dergisinin bu sayisinda taranarak, 6zetleri cevrilen dergiler asagida veriimistir.

e Cement and Concrete Research

* Resources, Conservation & Recycling
e Materials Science and Engineering: B
 Construction and Building Materials

1. CIMENTO
1.1. Cimento Kimyasi

1.1.1. Adsorbe Olmayan Polimerler ve Cimento Pastasinin Yenilme Gici: Bitme/Yenme
(Depletion) Kuvvetlerinin Etkisi

Hela Bessaies-Beya, Marta Palacios, Elizaveta Pustovgar, Mohamed Handfi,
Robert Baumann, Robert J. Flatt, Nicolas Roussel Mayis 2018, Cement and Concrete
Research..

Bu ¢alismada, adsorbe edilmeyen polimerlerin, gimento ve kalsit pastalarinin yenilme
gucu Uzerindeki hem seyreltik hem de yari-seyreltik rejimlerde yillar boyunca dedisen
molar kutleler ile etkisiincelenmektedir. Her iki sispansiyonda da, esas olarak palimer
konsantrasyonuna bagl olan, yenilme guglerindeki artisi dlgulmektedir. Partikuller
arasl kuvvet hesaplamalarindan, adsorbe ediimeyen palimerlerin, partikullerin bitme/
yenme (depletion) kuvvetlerinin kaynaginda oldugu gosterilmistir. SUper akigkanlastiric
yoklugunda, Van der Waals cekme kuvveti sistemde baskin topaklanma mekanizmasidir
ve adsorbe olmayan polimerlerden kaynaklanan bitme/yenme (depletion) kuvvetleri
ihmal edilebilmektedir. SUper akiskanlastirici sterik katkisindan kaynaklanan itici kuvvetler
ortalama pargacik mesafesini arttirir ve bu nedenle cekici Van der Waals kuvvetlerinin
buyUuklugunu azaltmaktadir. Bu son sistemde, adsorbe ediimeyen polimerlerin neden
oldugu cekici bitme/yenme (depletion) kuvvetleri onemlidir ve gokeltme mekanizmasina
buyUk olgude katkida bulunmaktadir.

Anahtar Sozcikler: -

Cimento ve Beton Diinyas: / Sayr: 134 / Temmuz»Agustos 2018
Cement and Concrete World / No: 134 / July-August 2018

g
S
%)
-
5
=
|

79



§
s
Z

80

1.2. Katkilar

1.2.1. Celik Ciruflarin Cimento ve Betonda Kullanimlari ve

Ozellikleri- Bir inceleme

Yi Jiang, Tung-Chai Ling, Caijun Shi, Shu-Yuan Pan, Nisan

2018, Resources, Conservation & Recycling.

Celik imalatinin endUstriyel yan Urunleri olan celik curuflar,
yuksek Kalkerli, silisli ve demirli karaktere sahiptirler. Temel
oksijen ocagi (BOF) curufu, elektrik ark ocagi (EAF) curufu ve
pota ocagi (LF) curufu olarak kategorize ediimektedirler. Yol
yapimi, asfalt betonu, tarimsal gubre ve toprak iyilestirme gibi
birgok alanda yararli olduklar tespit ediimistir. Fakat, gimento
ve beton Urunlerinde katma degerli amaglar icin daha iyi
bir kullanim elde edilebilirdi. Bu ¢alismada, gelik curufunun
(BOF, EAF ve LF curufu) cimento degisimi (genellikle 400-
500 m2/kg ebatlarinda toz formuna 6gutilmesi) ve gimento
betonunda agrega olarak kullaniimasi gibi son zamanlardaki
basarilara ve zorluklara genel bir bakis sunmustur. Sonuglar,
tum celik curuflarin betandaki cimento yeteneklerinin duguk
oldugunu ve aktivasyon gerektirdigini gostermektedir.
Celik curuflarin betonda agrega olarak dahil ediimesi icin,
curuflarda serbest Ca0 ve/veya MgO'nun hidratasyonuna
bagll potansiyel hacimsel kararsizliga dikkat edilmelidir.
Calismalar, yeterli yaslanma/ayrisma ve tedavilerin, kararsizlig
hafifletmek icin serbest Ca0 ve MgO'nun hidrolizlerini
artirabilecedini gostermistir. Cevresel ve ekonomik yonleri
g6z 6nune alindidinds, celik curuflarinin da cimento Klinker
Uretiminde hammadde olarak potansiyel bir kullanimi oldugu

dusunulmektedir.

Anahtar Sozcikler: Celik Curuf, Atk Geri Donusumu, Beton
Ozellikleri, Agrega Degistirme, Cimento Degistirme, Cimento

Uretimi

1.2.2. Portland Cimento Pastalarinda Grafen Oksidin

Davraniginin Anlagilmasi

Sam Ghazizadeh, Philippe Duffour, Neal T.Skipper, Yun Ba,
Eyldl 2018, Cement and Concrete Research.

Bu galisma, grafen oksidin (GO) Portland gimentosunun (PC)
ve endUstriyel klinkerin hidratasyonuna olan etkisi hakkinda
bilgi vermektedir. GO, PC hidratasyonunu hizlandirirken,
gecici olarak Klinker hidratasyonunu geciktirmektedir. Bu
fark, ¢imento pastalarinda GO'nun iki yonlu davranisini

yansitmaktadir. Geciktirme, GO'nun hidrate olan tanelerinin
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yuzeyi ile etkilesmesinden Kaynaklanirken, ivmelenme bir
tohumlama etkisinden kaynaklanmaktadir. Algrtasi bu farkiiiga
neden olmaktadir. GO'nun sertlesmis pastalarin gucu Uzerinde
¢ok az etkisi oldugu gosterilmistir ve bu, eskiden varsayilan
takviye etkisinin tersine, sadece hidratasyon derecesinin
dedismesiileilgilidir. Genel olarak, GO, bir nUkleasyon yuzeyi
olarak ozellikle aktif degildir, cunku inert dolgu maddelerine
(6rnegin, kuartz) benzer bir sekilde kimelesmekte ve
davranmaktadir. Polikarboksilat-eter kopolimeri, GO'yu
agregasyondan korudugu igin, cimento pastalarinda GO'yu
etkinlestirebilmektedir. Buna ragmen, bunun sadece alit

pastalarinda oldugu, PC pastalarinda olmadigi gorulmustar.

Anahtar S6zcukler: Grafen Oksit, Portland Cimentaosu, Alit,

Polikarboksilat-eter kopolimeri, Hidratasyon Kinetikleri

1.3. Proses

1.3.1. Silika Dumanindan ve Dogal Ticari Zeolitten Disik

Sicaklikta Belit Cimentolarinin Sentezi

Tatiana L. Avalos-Rendén, Elias A. Pastén Chelala, Carlos
J. Mendoza Escobedo Ignacio A. Figuerog, Victor H. Larg,
Luis M. Palacios-Romero, Mart 2018, Materials Science and

Engineering: B

Bu calisma, dusuk sicaklikta (1000 °C) iki reaktif belit gimento
senteziicin yeni ve basit bir yontem dnermektedir. Metalurji
sanayiinin alt Urunu ve ticari dogal zeolit olarak silika dumani
hammadde olarak kullanilmistir. Uygulanan hammaddeler ek
biraritma islemi olmadan kullanilmistir. Belit gimento dzellikleri,
X-1gini difraksiyonu (XRD), taramal elektron mikraskobu (SEM),
enerji-dispersif X-isini spektroskapisi (EDS) ve BET (Brunauer,
Emmett ve Teller) gaz emilimi teknikleriyle karakterize edilmistir
Belit gcimentolarinin hidratasyon kapasitesi hesaplanirken,
normal Portland gimento pastasi (PC) ve algi pastalarinda
mekanik dayanim belirlenirken, sirasiyla, her bir durumda, elde
edilen belit gimentolarinin %10'Iuk bir kisminin degistirimesiyle
belirlenmistir. Sonuclar, nispeten yuksek 6zgul yuzey alanlarina
sahip alan belit gimentolarinin, erken yaslards, alit gcimentosuna
benzer mekanik dayanimlara sahip oldugunu ve farkli sentez
yontemleriile elde edilen belit cimentolarinin kuvvetleriyle
karsilastirilabilir oldugunu gostermistir. Bu ¢alismada elde

edilen ¢cimentolar iyi hidrolik reaktivite ozellikleri gostermistir.

Anahtar Sozciikler: Reaktif Belit Cimentosu, DUsuk Sicaklikta

Cimento, Silika Dumani, Zeolit



2. BETON
2.1. Mekanik Ozellikler

2.1.1. Sert Bir Deniz Ortaminda 25 Yillik Silika Dumani ve

Ucucu Kil Hafif Beton Bloklarinin Performansi

E.G.Moffatt, M.D.AThomas, Temmuz 2018, Cement and

Concrete Research.

Bu calisma, 25 yila kadar sert bir deniz ortamina maruz
kaldiginda, cesitli cimento katki malzemeleri (SCM) ve celik lifler
iceren yari hafif betonun uzun sureli dayanikliik performansini
gostermektedir. Beton numuneleri (305 x 305 x 915 mm [1
x1x3ft]),0.261la 0.60 araliginda W/CM kullanilarak dokum

yaplimistir.

Tum kontrol numuneleri (Ugucu Kul ve silika dumani olmaksizin)
icin klorur penetrasyon derinligi 90 mm'den (3.5 ing) fazla
olmustur. Fakat, hem silika dumani hem de ugucu kuligeren
(040ila 060 arasinda degisen W/CM ile) karigimlar, gok iyi bir
performans sergilemigler ve ayni sure zarfinda yaklasik 40
mm'lik (16 in¢) Klorir penetrasyonuna neden olmuslardir. Klortr
gecirgenlik testinden elde edilen sonuglar, ugucu kil ve silika
dumaniigeren Uglu beton igin klordr-iyon penetrasyonuna

kars! direngte onemli artislar gostermektedir.

Anahtar Sdzcukler: Hafif beton, Diger gcimento malzemeleri,
Durbilite, Klorur penetrasyonu, Marine maruz kalma, Klorit

esigi, Hizmet 6mru modellemesi

2.1.2. Beton piskirtme kullanarak 3D baski: Aragtirma

icin bir yol haritasi

RA. Buswell, WR. Leal de Silva, S.Z Jones, J. Dirrenberger,

Mayis 2018, Cement and Concrete Research.

Insaat icin buyuk olgekli katki maddesi Uretim surecler,
tabakalar halinde fiziksel nesneler olusturmak icin puskirtuimus
¢imento esasli harcin bilgisayar kontrollu yerlestirilmesini
kullanmaktadir. Gosterilmis uygulamalar arasinda binalar
icin bilesen Uretimi ve yerinde duvarlarin yerlestiriimesi yer
almaktadir. Buuygulamalar tasarim parametreleri Uzerindeki

kisitlamalari gesitlendirmekte ve Uretim sureci igin farkl

teknik yaklasimlar sunmaktadir. Bu yazi, taze ve sertlesmis
pasta, harg ve betan malzeme ozellikleri arasindaki iliskiyi
ve yaratilan nesnenin geametrisine etkilerini arastirmak
icin yayinlanmis ve bu yazida yeni yaklasimlar kullanimisgtir.
Bulgular, bu yenialandaki gelecektekiarastirma kesiflerinin
spektrumunu tanimlayan bir konu matrisi olusturmak igin

insaat uygulamasina gore siniflandiriimaktadir.

Anahtar Sézcikler: Beton baski, Sikma, 3D CP, Reoloji,

Sertlestirilmis 6zellikler, Olgum, Geometrik uygunluk

2.2. Katkilar
2.2.1.Nano Bor Nitrat Modifiye Edilmis Reaktif Pudra Beton

Wei Zhang, Booguo Han, Xun Yu, Yanfeng Ruan, Jinping Ou,

Agustos 2018, Construction and Building Materials.

Bu calismada, reaktif pudra betonun (RPC) kuvveti ve
dayanikliligr Uzerine, nano bor nitrur (nano-BN) partikdl
buyUkIugu ve igeriginin yani sira kurleme yonteminin etkilerinin
arastirilmasl amaglanmistir. Guglendirici mekanizmalar,
performans, X-igini kirinimi, nukleer manyetik rezonans,
termogravimetri ve taramall elektron mikroskop testleri ile
analiz edilmistir. Agirlikga %0.5 oraninda 120 nm nano-BN
ihtiva eden RPC'nin bukulme dayanimi ve basing dayanim,
sirasiyla 28 gunluk standart kurlenme yaslarinda 2.65
MPa / %15.7 ve 11.67 MPa / %12.96'lik bir artiga ulagmistir.
Ayrica, 2 gunlukigin isiyla kurleme, 28 gunluk igin standart
kurleme ile karsilastirldidinda, 120nm nano-BN ile doldurulmus
RPC'ninartan basing dayanimina neden olmustur. Dayanikliik
perfarmansi igin, agirlikga %0.5'lik 1720nm nano-BN'nin
katilmasi, standart kirleme ve isiyla kdrleme ile RPC'nin
direncini sirasiyla %55.56 ve %34.96 oraninda arttirmistir.
Uygun miktarda 120 nm nano-BN igeren RPC'nin klorur
penetrasyon direnci %100 oraninda iyilestirimistir. Deneysel
sonuglar, nano-BN'nin RPC performanslar Gzerindeki
gUclendirici mekanizmalarinin cok yonlu oldugunu ve Kuguk
boyut, cekirdeklenme, dolgu, kdpruleme, yaglama ve tabakall

blokaj etkilerine baglanabildigini gostermistir.
Anahtar Sozciikler: Reaktif Pudra Beton, Nano Bor Nitrat,

Gug, Dayaniklilik, Mekanizmalar
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Cimento sektorunde 29 yillik tecribemize, Ustun kaliteli rtnlerimize
ALMAN MUHENDISLIGINi EKLEDIK !

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

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

Bu yiizden ¢6ziim ortaginiz KORFEZ DOKUM’diir

k6rrez DoKUM EEKORFEZ:

www . korfezdokum.com www.Kkorfez-eng.de
teklif@korfezdokum.com info®&korfez-eng.de




deglsmeven kalite...

1944 yilinda kurulan Martin Engineering’in gelistirdigi ilk Grin Edwin F. Peterson tarafindan patenti
alinan Vibrolator® Vibratdrdur. Bu ilk Grtinle yola ¢ikan ve bu giin hala yoluna devam eden Martin
Engineering, kendisini dokme malzemelerin tasinmasinda guvenlik, mukemmellik ve yenilige adamistir.

mar,- T. +90 216 499 34 91
| | ® e-posta info@martin-eng.com.tr

Engineering www.martin-eng.com.tr
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