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SURDURULEBILIR BiR BAKIS AGISI ILE DOGAL TASIN KULLANIMI
USING NATURAL STONE FROM AN ANGLE OF SUSTAINABILITY

Anil Aksoy, Mimar/Architect
Dr.Ugur Ozcan, Ogr. Uyesi/Instructor

Osmanli'da “senk” veya “hacer" adiyla da taninan “tas" kelimesi
Turkge'ye “kas" kelimesinden gelmistir. Kas, kati toprak, sikisma
sonucunda sertlesmis toprak demektir. Jeolojide ise kayag olarak
isimlendirilir. Kayaglar birden ¢ok minerallerin veya pargaciklarin bir
araya gelmesiyle olusur.

Dogal taslar, dayanikliigi ve kaliciigindan dolayr insanoglunun
varolusundan beri barinma ihtiyacini karsilamak icin tercih ettigi bir
yapi malzemesidir. En énemli 6zelliklerinden biri de baglanti maddesi
olmadan dayanikli yapilar yapmaya elverisli bir malzeme olusudur.
Bundan dolayi ylizyillar 6nce yasamis olan topluluklarin yapisal
kalintilar gtinimuize kadar ulasmis ve bizlere o topluluklar hakkinda
bilgiler verebilmistir. Dogal tas malzeme, kullanim 6zelligine gore
insanlik tarihindeki donemlere bile adini vermistir: Yontma Tas Devri,
Cilah Tag Devri vb.
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Pantheon

The Modern Turkish word “tas” (“senk” or “hancer” in Ottoman
Turkish), meaning stone, comes from the word “kas" meaning soil that
has solidified as a result of compact pressure. In geology, stone or tas is
known by another term (in Turkish), kayag, which are formed from layer
upon layer of minerals or fragments.

Natural stone's durability and permanence has lent it to be the
building material of choice of man since the dawn of time in order to
accommodate his habitation needs. The fact that one can forge sturdy
structures from it without the aid of any binding material is one of its
key features, hence adding to its appeal. Luckily for us, the structural
remains of many a civilisation past have survived into the present day,
leaving us with many clues about their identities. Moreover, in Turkish,
how stone has been used as a material is even reflected in the names
of certain historical era: Yontma Tas Devri (Lit: “Carved Stone Age”,



Taglarin islenmesi ilk olarak Urartular'da baslamistir ve bitiin
medeniyetler boyunca geliserek devam etmistir. Osmanlilar,
Selcuklular, Romalilar, Yunanlilar, Lidyalilar, Frigyalilar, Misirlilar,
Hititliler gibi bircok medeniyet, glinimuize kadar aktarilan ve
caglarini aydinlatan devasa yapilarda, heykellerde ve anitlarda

dogal tasi kullanmiglardir. inanglarini tas yapilari ile somutlagtiran
bu uygarlikla yapitlarini yillarca stiren sabirli ugraslar sonucu
ylzlerce, hatta binlerce kilometre uzaklardan getirdikleri taslarla
insa etmislerdir. Misir-Assuvan (Syenne) bolgesinde bulunan siyenit
ocaklarindan elde edilen tonlarca agirliktaki blok ve stitunlarla
yapiimis piramitler (Saqqara) ve tapinaklarla bezenmis sehirler
(Memphis, Luxor, Karnak) bildigimiz en degerli ve en tnlG tas yapi
ve kent 6rnekleridir. Anadolu'da bulunan Truva, Bergama, Efes,
Afradisyas ve Hierapolis yerlesim yerleri ve bunlarin etrafindaki

tas madenlerindeki isleme izleri, o glintin teknik bilgi diizeylerini
yansitmaktadir. Bronz Cag ve Hitit medeniyeti donemlerinde

(M.O 1200-200) kolay islenemeyen, koyu renkli saglam taslarin
(bazalt, andezit) yerini, Ege merkezli kilttrlerin uygarliklarinda daha
kolay islenebilen ve sekil verilen beyaz mermer tirleri almistir.

MO 6. yiizyil ile MS 4. yiizyll arasindaki yaklasik 1000 yillik
dénemde, Anadolu'da yerlesik uygarliklarin mermer ve granit

turt dogal taslarla insa ettikleri yapitlar gortilmektedir. Marmara
Adasi'ndaki (Prokonnesos), Afyon-iscehisar'daki (Dokimeion) ve
Bilecik dolaylarindaki bazi mermer ve renkli dogal tas ocaklarinin
MO 3 - 4. ylizyillara kadar uzanan bir ge¢misi vardir (Asgari, N.).
Biga yarimadasindaki Cigri Dag (Ezine) etrafindaki granit
madenlerde Gretilen stitunlar, bélgedeki Roma dénemi yapilarinda
kullanildigi gibi, M.S. 2. yiizyildan beri Yakindogu, Kuzey Afrika ve
Akdeniz'in diger bolgelerine de yollanmistir. Ginimiizde bazi yari
islenmis sttunlar Ezine Kogakl Kéyd, Yedi Taslar bolgesinde eski
madenlerde bulunan granitler, Efes Agorasi'nda, Venedik San Marco
Bazilikasi'nda kullanilmistir.

Osmanli zamaninda, Mimar Sinan ile zirveye ulasan mimari eserlerin
yapiminda Bakirkoy taslari gibi yerel taslarla, Marmara Adasi, Afyon-
iscehisar mermer madenlerinden ve Ege adalarindan getirilen taglar
kullanilmistir. O dénemde, &nceki ddnemlerde insa edilen yapilardan
devsirilen taslarin da kullanildigi géralmektedir. Mimar Sinan'in
ozellikle 1156 yilinda tamamlandigi Stileymaniye Camii ve 1575
yilinda insasi biten Edirne Selimiye Camii ve killiyelerinin yapimindaki
tas isciligi olagantstudur. Osmanli ddneminde mermerden yapilmig
ylzlerce cesme, sadirvan, hamam gibi yapi turlerindeki isleme ve
stislerden ulasilan ince zevk hayranlik vericidir (Yizer, E. Yapi Dergisi,
say1 277).

Genel Bilgiler

Dogal tasin yapi malzemesi olarak kullanimi, medeniyet tarihi ile ayni
gecmise sahiptir. Yakin ge¢miste insa edilen yapilara bakildigi zaman
dogal tasin yapilardaki gorevinin striiktir, dis ve i¢ cepheler, doseme,
tavan ve stislemede sade bir sekilde kullanildig1 gériilmektedir.
Gunumuzdeki gelismelerle dogru orantili olarak teknolojinin de
gelismesiyle birlikte dogal tas fakl alanlarda da kullaniimaya
baslanmistir. Cagdas bir yapinin mimari agidan 6zel bir niteligi yoksa,
bu malzemenin masif tasiyici eleman olarak kullaniminin bugtinkt
anlayista yeri yoktur.

Yapi teknolojisinin gelisimiyle birlikte dogal taslar kaplama olarak

da kullanilmaktadir. Gintimuizde bilimin ve teknolojinin ilerlemesiyle
birlikte insanlarin yasam standartlar da degismistir. Bilinglenme ve
cevreye duyarliliginin artmasi, dogal ortamlarda yasama arzusunu
olusturmustur. Bu ylizden mimaride i¢ ve dis mekanlarda dogal tasin
kullanimi yayginlasmistir. Ozellikle de sanayi devrimine kadar taglar
masif ve struktirel eleman olarak kullanilmistir. Endistri devriminden
sonra ise yeni ingaat malzemelerin ortaya cikisi, gesitliligin fazla

i.e. Palaeolithic), Cilali Tas Devri (Lit: “Polished Stone Period"”, i.e.
Neolithic), etc.

The seeds of masonry as we know it today were planted in the
Kingdom of Urartu. From there, it spread to other civilisations that
perfected it over time. The Ottomans, the Seljuks, the Romans, the
Greeks, the Lydians, the Phrygians, the Egyptians, the Hittites, among
others had built gigantic buildings, statues, and monuments out of
natural stone, and that have stood the test of time. These cultures
materialised their religions through stone. Construction required

years of unrelenting patience, for more often than not the material
came from hundreds, and sometimes even thousands of miles away.
Some of the best and most notable examples of structures-and even
whole cities- chiselled entirely from stone that we know of include

the pyramids Al-Thaqgara, built from tonnes-worth of heavy blocks
and columns extracted from syenite quarries close to Aswan, Egypt,
alongside temple lined metropolises such as Memphis, Luxor, and
Karnak. In Anatolia, the ancient settlements of Troy, Pergamum,
Ephesus, Aphrodisias, and Hierapolis, and the traces of quarries
surrounding them reflect the level of technical knowledge of their
once inhabitants. The Hittites (1200-200 B.C.E.) during the Bronze
Age chose to use hard, dark hued stones such as basalt and andesite.
Cultures dispersed around the Aegean region, on the other hand, opted
for various types of white marble because it was easier to work with
and to give shape to.

Across Anatolia, you can find countless marble and granite structures
belonging to indigenous civilisations that date between 6 B.C.E. and

4 C.E. approximately 1000 years ago. Marble alongside miscellaneous
coloured natural stone quarries dating as far back as 3-4 B.C.E.

also dot Proconnesus (Marmara Island), Docimium (modern day
Afyon-Iscehisar) and Bilecik (Asgari, N). Starting in 2 C.E., columns
chiselled in granite quarries surrounding Mount Cigri (Ezine) in the
Biga peninsula began to be make their away across Near East, North
Africa, and the Mediterranean, as had been done during the Roman
Empire centuries earlier. Today, examples of unfinished granite columns
that would eventually have been used at Ephesus as well as in the San
Marco Basilica in Venice can still be found in quarries in the village of
Ezine Kogali in the region of Yedi Taglar. The magnificent Ottoman
architectural works of Mimar Sinan feature local Bakirkdy stone, marble
from quarries on Marmara Island and Afyon - iscehisar, as well as
various rocks imported from the Aegean Islands. In fact, you can see
many examples that illustrated that it was not unusual for monuments
of the day and of previous periods to be built using imported
materials. The level of masonry on both Mimar Sinan's Stileymaniye
Mosque, finished in 1556, and Selimiye Mosque, finished in 1575, in
Edirme - including the kulliyyes or Islamic- Ottoman social complexes is
nothing shy of exquisite. As a matter of fact, the masonry and filigree
work on countless Ottoman - era fountains, water-tanks, and public
bathhouses, too, are very much pleasing to the eye of the beholder
(Ylzer, E. Yapi Magazine, vol 277).

Overview

The use of natural stone as a building material is as old as civilisation
itself. When we look at “newer" ancient structures, we see that stone
slips in and out of a myriad of roles, and in rather simple dress at

that: the physical structure, exterior and interior facades, terraces,
ceilings, and ornamentation. Modern day advancements, particularly
in terms of technology, have begun open stone’s usage to new
possibilities in a wider breadth of contexts. That said, this material
in a contemporary understanding would have no place as a massive
carrier element were contemporary architecture itself to lack any
sense of distinction.

Natural stone is being utilised more and more as a lining material
thanks to technological advances. Scientific progress has changed
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olmasi, uygulamadaki kolayliklar ve maliyetlerin diistik olmasindan
dolayi, taslar striktirel eleman olmaktan ¢ikmis, betonarme
strikturler tercih edilmeye baslanmustir.

Gunumuze gelindiginde ise ekolojik problemlerin ortaya cikisiyla
beraber yapilarda stirdiirtilebilir malzemeler 6n plana ¢ikmaya
baslamistir. Dogal taslar da ekolojik dengeyle uyumlu, stirdiirtlebilir
ve insan sagligr agisindan da tercih edilir oldugu icin tekrardan

onem kazanmistir. Bu nedenle 6zellikle gelismis Glkelerde, geri
donlstim sirasinda dogaya ve insan sagligina zararl olabilecek yapay
malzemelerin kullanimi yerine daha saglikli ve zararsiz olan dogal yapi
taglarinin insaat amach kullanimi tercih edilmektedir (Akin, 2008).

Dogal Taslarin Ozellikleri

Her glin tasarimcilarin, tasarim ve karar alma, daha ytksek
stirdtrtlebilirlik ve performans seviyelerine ulagan binalar ve
ortamlar yaratma konusunda gevre agisindan daha sorumlu olmalar
beklenmektedir. Bu, binalari ve onlari destekleyen malzemeleri
yeniden dustinmek icin bir firsattir. Stirdtrtlebilirlikle ilgili sorunlari
ele almak ve ¢6zmek hem yeni hem de eski malzemeleri yaratici
yollarla kullanmak ve potansiyel olarak yeni ifadeleri ve uygulamalari
mumkun kilmak icin tasla doludur. Strdurdlebilirlik diinyasinin
¢ogu, malzemelerin sanatin, mimarhgin ve kiltiriin her alaninda
aktif olarak entegre etmemis olsa da dogal tas yuzyillardir bu
konusmalarin ve hikayelerin bir pargasi olmustur. Bu ytizden dogal
tas glizel oldugu kadar, uzun bir stire boyunca da strduralebilirdir.
Dogal taslarda aranan ozellikler kullanilacak yapiya ve mekana

gore degismektedir. Buradaki 6zellikler genel 6lcekte ele alinmistir.
Taslar yanginlara karsi dayanaklidir ve yangin esnasinda herhangi
zararli bir maddeyi aciga ¢ikarmaz. Dogal taglarin basinca ve
asinmaya karsi direncleri ytiksektir ve zamanla bozulan bir malzeme
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Misir piramitleri.
Pyramids of Egypt.

how humanity fundamentally lives in terms of standards. An
ever-increasing sense of awareness alongside sensitivity towards
the environment has pushed people to want to dwell in natural
environments - hence stone making a comeback in both interior

and exterior architecture. Stone used to be employed as massive
structural material right up until the onset of the Industrial Revolution.
With the new era came new building materials, greater variety,
simpler techniques, and cheaper alternatives. Concrete had begun to
replace stone as the material of choice, Now, the spur of ecological
problems brought about by the modern era has evoked the need for
materials that are sustainable. This is where stone now re -enters the
picture: it is ecologically harmonious, sustainable, and preferable from
the standpoint of human health. In developed countries in particular,
it is gradually taking the place of artificial materials - which, upon
being recycled, pose a threat to both the body and the environment-
as a wholesome, safe construction alternative (Akin, 2008).

Natural Stone's Many Traits

Designers are now expected to juggle more responsibilities than ever
before when it comes to making decisions, bringing buildings up to
a higher standard of sustainability and performance, and creating
greener spaces. This thus poses the opportunity to re-contemplate
both the buildings themselves and the materials that support them.
Stone renders this possible in that it allows answers the questions
that sustainability poses creative answers using old and new
materials alike, and it lends itself to becoming a potentially new
vehicle of applied expression. Even though much of the sustainability
world has not actively integrated stone into every single facet of art,
architecture, and culture, it nevertheless as rolled of the tongues

and tales of many for centuries. Therefore, natural stone can only



degildir. Bu ylizden dogal taslarin bir dmri yoktur. Yapi omriini
tamamlasa veya herhangi bir sebepten dolay tahrip olsa bile taslar
baska bir yerde kullanilabilir. Bu durum dogal taslan strdurtlebilir
yapmaktadir. Taslarin stirdtrtilebilirligine 6rnek vermek gerekirse,
kirlmig ve ufalanmis mermer parcalar yapi malzemesi olarak
degerlendirilebilirken ayrica 6gutulerek de kireg ve cimento Uretiminde
kullanilabilir. Kullanildigi mekanlarda dogallik hissi uyandirir. Yasam
alanlarina kalite ve estetik katar.

Genellikle yapi malzemeleri yillar gectikce deformasyona ugrar ve
yapisal islevini kaybetmeye dogru gider. Dogal taslar ise tam tersine
kendine 6zgu bir gortinim kazanir ve dayanikliligi daha da artar.
Yuzyillardir kullanilan dogal taslar, dogru bir restorasyon islemiyle
birlikte tekrar orijinal haline dontstirtlebilir. Ayrica kolay ve masrafsiz
temizlenebilir bir yapidadir. Dogal taslar 1siy1 da iyi bir sekilde
sogurmaktadir. Bu ylizden dogal taslarla yapilan yapilarda istenmeyen
sogumalar ve isinmalar meydana gelmemektedir. Diger malzemelerden
yapilan yapilara kiyasla isinma ve sogutma icin harcanan enerji dogal
tasla yapilan yapilarda ¢ok daha az oldugu goértlmektedir.

Dogal taslar, tas ocaklarinda istenilen ol¢tlerde islenebilmektedir.
Dogal taslarin ocaklardan cikarilma teknigi de farkhlasmistir. Yakin
zamanlara kadar tilkemizde de kamayla yarilarak veya dinamit
kullanilarak ¢ikarildiklari icin hem tas ocaklari zarar goriiyordu, hem
de tas bloklarinda hasarlar ve kesildikten sonra ¢atlaklar oluyordu. Bu
sebepten otlrli cok fazla fire veriliyor ve ¢ikarilan taslarin buyiik bir
kismi moloz tas olarak degerlendiriyordu. Bugiin ise lazer teknolojisi

Antik Roma.
Ancient Rome.

beautiful so long as, in the long run, it too is sustainable. Where
natural stone is to be used both structurally and spatially determines
which of its traits are sought after. The traits mentioned here provide
just a general picture. Stone is fireproof and does not leak any toxic
substance in the event of a fire. It has a highly resistant under pressure
and to abrasion, and it doesn't wear over time. In essence, it is
immortal. Stone can be reused, even in the face of building exceeding
its lifespan or succumbing to ruins for whatever reason. This is what
makes stone sustainable. To illustrate this, crumbled or chipped pieces
of marble can both be reused as a building material as well as be
ground down into lime and cement. It evokes that sense of organic
integrity no matter where it is used. It adds quality and aesthetic to
dwellings. The vast majority of structural materials either warp with age
or gradually lose their functionality. On the contrary, natural stone not
only lends a structure a unique visage, it also gives it strength. It has
been used for centuries. When worked with properly, it is capable of
brining out the best in restoration projects, restoring a building back to
its original glory. Moreover, stone is easy to keep clean, and at virtually
no cost. It can absorb heat well. Wherever it is used, it never causes
unwanted heating or cooling. If you were to compare buildings made
of stone with those made of other materials, you would notice that the
former consumes and spends far less energy than the latter.

Natural stone can be cut in the desired dimensions at the quarry. The
methods used to extract it from the quarries have diversified, moreover.
Until relatively recently, stone in Turkey were extracted by cracking
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kullanildigy icin tas katleleri dilimlenmis gibi kesilerek hasarsiz tas
bloklar elde edilebilmektedir. Kullanilacag yere ve bolgeye gore siparig
Uzerine birtakim stireclerden gegen tas malzemesi belirli 6lgtlerde elde
edilebilmektedir. Bu 6zelliklerinden dolayr dogal taslar yapida hem i¢
mekanda hem de dis mekanda kullanilabilir. Dogal taslan kullanim
amacina gore kesin sinirlarla birbirinden ayiran bir siniflandirma yapmak
¢ok zordur. Clink(l bu gruptaki bircok dogal tas, cok amagl olarak,
farkli ve benzer alanlarda kullaniimaktadir. Dekoratif amach kullanilan
bircok dogal tas 6zel olarak bu amag icin tretilmezler. Mermer ve tas
ocaklarinda olusan artik maddelerin (moloz) bazilari dekoratif yapi tasi
olarak degerlendirilmektedir. Dogal taslarin bir kismi yapisal amaglara
hizmet ederken ¢ok pahali ve dayanimi az olan bazi dogal taslar da
dekorasyonda kullanilir (Barker ve Austin, 1994). Tas ocaklarindan
¢ikarilan dogal taslar yapida konstriksiyon olarak (temel ve duvar
orgllerinde), kaplama (duvar kaplama, zemin désemesi, merdiven
kaplama, teras dégseme ve kaplama, ¢ati gibi), dolgu-izolasyon (isi,
yangin) ve agrega malzemesi olarak kullanilmaktadir.

Yapiya uygun tas secimi cok 6nemlidir. Bundan dolayr dogal tas
kullanimlarinin standartlari vardir. Bu standartlarin amaci herhangi

bir yapri icin kullanilacak dogal tag seciminin kolaylastirnimasidir. Bu
standartlari “TSE" belirlemektedir (TS 699 Tabii Yapi Taslari Muayene
ve Deney Metotlari, TS 1910 Kaplama Olarak Kullanilan Dogal Taglar,
TS 2513 Dogal Yapi Taslari, TS 6809 Mohs Sertlik Cetveli). Uygun
dogal tasin secilebilmesi icin jeolojik (renk, doku, sertlik, homojenlik,
mineralojik bilesim, ¢cdkelme sekli, kristallenme derecesi), kimyasal
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Emir Bayindir Kimbeti, Ahlat, Bitlis.
The Tomb of Emir Bayindir, Ahlat, Bitlis.

then with a wedge or by exploding then with dynamite. Not only did
this have a damaging impact on the quarry itself, but it also damaged
the stone blocks as well, to the point that they would crack upon being
cut. This meant that a large portion of the extracted product was no
longer valuable for anything beyond rubble. Nowadays, stone blocks
are sliced using laser technology without so much as a scratch. Then,
they go through a number of processing phases depending on where
they are being sent to, being further sized down at specific dimensions.
This flexibility allows natural stone to be used both in interiors as well
as exteriors. However, it is difficult to definitively categorise it, granted
how it will get used shifts according to the goal of where it will be
used. Many types of natural stone can serve more than one, albeit
either very similar or very different functions. Stone to be exclusively
used for decorative purposes is not multi- functional. On the other
hand, rubble composed of marble or other “dysfunctional” quarry
stones are now utilized with decoration in mind. Of course, where
certain stone types take on a structural function, a select flew - namely
those that are extremely expensive and relatively fragile - too find their
way as decor (Barker and Austin, 1994). Generally speaking, natural
stone that directly comes from quarries either becomes a building
material (e.g. in retaining and normal walls), lining (e.g. on walls,
floors, terraces, stairs, roofs, etc.), insulation (e.g. heat, fire), or an
aggregate material.

Choosing the right stone for a building is critical. Hence, there are
standards that dictate how natural stone ought to be used. The point



(kimyasal bilesim, kimyasal maddelerin etkisi, suyun etkisi), fiziksel (birim
agirlik, ézgtl agirlik, porozite, gecirgenlik, su emme), mekanik (basing
direnci, donma dayanimi, aginma dayanimi, gekme dayanimi, egilme
dayanimi), teknolojik (isletilme &zellikleri, rezerv, tasima olanaklari),
ekonomik (tiretim maliye, kullanisliigi) gibi 6zelliklerin iyi derecede
bilinmesi gerekmektedir (Ocal & Dal, 2012, 5:10).

1800l yillara kadar “masif eleman” olarak kullanilan dogal tas, bu
tarihten sonra endustri devriminin de etkisiyle masif malzemeden ¢ok
“kaplama” olarak kullaniimaya baslanmistir. Son yillarda, ézellikle gevre
bilincinin gelismesi ve dogaya geri déniisimiin baglamasiyla dogal
tasin kullanim alanlar hizla artig gdstermektedir. Dogal tasla kaplanan
ylzeyler diger alternatif malzemelere gére cok daha uzun 6marli ve
ekonomik olmasinin yani sira daha estetik ve prestiji yliksek yapilar
olusturmustur.

Kullamim Yerine Goére Dogal Taslarda Bulunmasi Gereken
Ozellikler

Olumsuz hava kosullarina maruz kalan dogal taslar icin;

¢ Anklavsiz ve stilolitsiz olmasi,

e Pas yapan minerallerin bulunmamasi,

¢ Porozitesinin ve su emmesinin az olmasi,

e Don sirasinda kaybinin diisiik olmasi ve basing dayaniminin
yliksek olmasi,

e Isil genlesme katsayisi.

Mermer ocagl.
Marble quarry.

of their existence is to make matching the right stone with the right
building easier. The TSE (Turkish Standards Institution) determines
these standard (TS 699 - Methods of Testing for Natural Building
Stones; TS 1910- Natural Facing Stones; TS 2513 - Natural Building
Stones; TS 6809 - Determining of Scratch Hardness According to the
Mohs Scale). In order to pick just the perfect natural stone for your
project, you have to first know what the geologic (i.e. colour, texture,
hardness, homogeneity, mineralogical composition, sedimentary form,
degree of crystallisation), chemical (i.e. chemical composition, how

it reacts with other chemicals and water), physical (i.e. unit weight,
specific weight, porosity, permeability, waterproofness), mechanical
(i.e. compressive strength, freezing resistance, abrasion strength,
tensile strength, bending strength), technological (i.e. processing
features, reserve, haulage potential), and economic (production cost,
practicality) characteristics of the stone(s) you want to use are first-
and well at that (Ocal & Dal, 2012, s:10).

Until the 1800's, natural stone was used as a “massive element.”
The industrial revolution changed that, transforming it into more of a
“facing” or “lining"” material. That noted, natural stone has become
to make a rather rapid return in light of especially environmental
consciousness and the desire to retreat back to Mother Nature.
Compared to alternative materials, surfaces that are faced/lined

with stone last significantly longer, and are economic, aesthetically
pleasing, and lend buildings an air of eminence.
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Cok yogun olarak kullanilan alanlarda acik ve islak ortamlar igin
doseme olarak kullanilacak dogal taslar igin;

e Kuvars igeriginin fazla olmasi,

® Porozitesinin ve su emmesinin az olmasi,

* Mobhs sertliginin 5'ten buytk olmasi,

e Ylizey asinmasi, darbe ve egilme dayanimlarinin iyi olmasi,

Merdivenlerde kullanilacak dogal taslar igin;
® Porozitesinin ve su emmesinin az olmasi,
* Ylizey asinmasl, darbe ve egilme dayanimlarinin iyi olmasi,

Mutfak raflar, bankolar ve tezgahlarda kullanilacak dogal taslar icin;
* Porozitesinin ve su emmesinin diistik olmasi,

e Ylizey asinmasl, darbe ve egilme dayanimlarinin iyi olmasi,

e Pas yapan minerallerin bulunmamasi gerekir.

Dogal Tas Olarak Mermer

Maden mevzuatina gore, dayanikhiligindan 6turd istenen
kalinliklarda kesilen, ylzeyleri parlatilan ve bu sekilde kullanilan
buttn taslar mermerdir.

Jeolojik olusum ydntinden, ge¢miste kalker (kiregtasi) olarak tesekkul
etmis taslarin, uzun jeolojik stire icinde bliytik basing ve sicakliklarla
zorlanip ilk birikim sekillerini ve fosillerin gériintislerini kaybetmesiyle
olusmus, tamamen kristalli yeni seklidir (Yiksel, 1997).
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Suleymaniye Camii, istanbul.
Blue Mosque, Istanbul.

Ideal Properties Natural Stone must have Depending on
Application Area

Stone constantly exposed to poor weather/climate conditions should:
* Be enclave and stylolite-free

* Be void of minerals that cause rust and corrosion

® Have minimal porosity and be waterproof

* Be resistant to freezing and have high compressive strength

® Have a thermal expansion coefficient

Stone used as flooring/terracing in, open, and moist areas should:
e Be highly quartzose

e Have minimal porosity and be waterproof

e Have a Mohs value greater than 5

e Be highly resistant to abrasion, impact, and bending

Stone used on staircases should:
e Have minimal porosity and be waterproof
e Be highly resistant to abrasion, impact, and bending

Stone used on kitchen shelves, countertops, and islands should:
¢ Have minimal porosity and be waterproof

e Be highly resistant to abrasion, impact, and bending

¢ Be void of minerals that cause rust and corrosion.
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insanoglu, gegmis zamanlarin sartlarina gére kolayca kesilen

ve parlatilabilen bu tir taslar oldugunu fark edince, 6nce onlari
kullanmaya baslamis ve yapi tarihinde mermerler genis yer
tutmuslardir. Fakat teknolojinin ilerledigi cagimizda degil, milattan
5000-7000 yil 6nceye kadar, Misir uygarligi doneminde bile,
siyenitler, ki mermerlerden iki kat daha serttir, Gnlt piramitlerin yapi
tast olmuslardir. Bu da insanhgin giiclikleri yenmeye yonelik 6nemli
bir tarihi adimidir.

Buglin mermer kelimesi kullanildiginda, gercek mermerlerle birlikte,
fosili siradan kalkerleri, bircok konglomeralari (¢akil taslarini), bazi
kumtaslarini, magmatik ve volkanik taslarin hemen buttintine
yakinini ve gyans tiiri metamorfik taslan itibara almak ve mermer
kavramini bu genellikte diistinmek gerekmektedir. Ctinkl gticlii ve
etkili kesme ve cilalama cihaz ve maddelerinin kullanildigi cagimizda,
dagilganhgindan oturt kesilemeyen birkaginin disinda, her tas
gercek mermer gibi, hatta ondan daha iyi vasiflarla islenmeye ve
kullaniimaya elverislidir.

ilkel Aletlerle Dogal Blok Tas Cikarma Yontemleri
Oluk- kanal agma: Bu yontemde, ¢ikariimak istenilen dogal tasin
sureksizliklerine (catlak, fay, vb) gore uygun yerler secilerek tasin
dort tarafindan basit el aletleri ile oluk veya kanal agilir. Kliink ve
murg gibi ilkel aletler kullanilarak tas blogu yerinden ¢ikarilir.
Ulkemizde Islahiye - Yasemek'teki (Gaziantep) bazalt,

Afyon - iscehisar ve Marmara Adasindaki mermer ocaklari vb.
yerlerde bu yontemle tretim yapilmistir (K. Erguvanli, 1989).

Delik delme-iiclii kama: Bu yontemde, ¢ikarilmasi istenen tasin
etrafinda 10-15 cm araliklarla 6-20 cm ¢apli ve 10-30 cm derinlikte
siralar halinde murg kullanilarak elle delikler agilir. Agilan deliklere
ahsap veya demir kamalar konulup, balyozla vurularak tasin belirli

bir dogrultuda curGttilmesiyle alttaki stireksizlige kadar catlatiimasi
saglanir. Alt stireksizlikten de kamalar ¢akilarak blok yerinden oynatilir.
Yillar sonra granit ocaklarinda benzeri delik delme islemlerinde
kompresorler ve hidrolik cekicli deliciler bu amagla kullanilmistir
(Yuzer, 2016).

Lama ile kesim: Anadolu'daki bazi antik ocaklardaki tretim
aynalarindan ahsap testerelere benzer metal lamalarla taslarin
kesimlerinin yapildig aynalardaki izlerde gorilmektedir (Ylzer, 1968).

TRAVERTEN

ONIKS

Dogal taslarin olusumuna gore siniflandiriimasi.
Classification of rocks based on how they are formed.

Marble as a Natural Stone

Current mining legislation defines marble as any type of stone that,
in addition to being strong/resilient, can be cut at desired thicknesses,
polished, and used accordingly.

Geologically speaking, marble is formed when limestone is subjected
to intense pressure and heat over a long period. The fossil debris
comprising the limestone becomes crystallised, losing any trace of its
original form (Yuksel, 1997).

It is only when human beings discovered they could easily cut and
polish marble, that they began to construct things from it-hence its
entry into the history books. Even the ancient Egyptians between 5000
and 7000 B.C.E., light years before the technology era, used siyenite-
which is twice as hard as classical marble-to build the pyramids. This
marks an important turning point in history in that it shows us just how
unstoppable humanity had become.

Today, when we use the word marble, we have to think of

it in broader terms: classical marble, fossil-based limestone,
conglomerates, sandstone, or certain types thereof, volcanic and
igneous rocks, and gneiss-type metamorphic rocks. We now live
in an era where strong and efficient cutting and polishing tools
alongside a breadth of materials to apply them to at our disposal.
With few exceptions, every stone can now be treated like marble,
and is as auspicious as marble.

Primitive Quarrying Methods

Wedging: In this method, naturally occurring cracks or fissures are
located in the rocks, to be excavated. Wedges or channels are then
driven into these cracks using basic hand tools such as a crowbar

or chisel, and the stones are detached. In Turkey, this method has
been used in quarries in Islahiye - Yasemek (in Gaziantep, for basalt),
Afyon - Iscehisar, and on Marmara Island (K. Erguvanli, 1989).

Plug & feather method: Here, a number of holes are drilled or cut
into the stone at approximately 10 to 15 sqm apart, with each hole
be about 6 to 20 sqm wide, and 10 to 30 sqm deep. Then, wooden
or iron plug and feather sets are inserted into the holes. The plugs
are then struck with a sledgehammer in the direction of the desired
split until the stone eventually cracks. Wiggling the plug around
allows the block to break off. Now, a similar method is used in
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Giiniimiiz Teknolojisiyle Dogal Blok Tas Cikarma

Yontemleri

Elmas telle iiretim: GUnUmizde en yaygin olarak uygulanan bu
yontemde, blok tizerinde yatay ve dlsey dogrultuda sondaj delikleri
acilir. Delikler delinip cakistirildiktan sonra Gizerinde kesici, 6zellikte
elmas emdirilmis soketler bulunan teller bu deliklerden gecirilerek
yatay ve diisey dogrultuda kesim yapilir. Hidrolik yastik ve kriko ile
kesilen blok ana kiitleden ayrilir (Ocal & Dal, 2012).

Zincir ve elmas kayis kollu testereyle iiretim: Bu yontem, dogal tas
Uretiminde kullanilan yeni yontemlerdendir. Kol, vagon ve ray grubu
olmak tzere li¢ ana bolimden olusan bu sistemle tag kitlesinden
istenilen olctilerde ve dlzglin geometride boyutlandiriimis loklar
halinde elde edilebilmektedir (Ocal & Dal, 2012).

Tiirkiye'de Dogal Tas Kullanimi

Alp-Himalaya Jeolojik Kusagi'nda yer alan tlkemiz bugtinkii
bilgilerimize goére 400'den fazla gesitli renk ve desende oldugu
dngorilen zengin dogal tag kaynaklarina sahiptir. Ulkemizde ézellikle
karbonat bilesimli genig mermer ve renkli kiregtasi olusumlari yaygin
olarak gézlenmektedir. Devoniyen ve Paleojen jeolojik devirleri
arasinda kalan kronolojik stirecte olusan bu kaynaklarin bir kismi kirikl,
kivrimli ve bindirmeli zonlar icinde kalmaktadir. Bu zonlarin diginda
kalan ve blok almaya uygun batidaki kaynaklarin bazilar, tarihsel
dénemlerden glinimiize dek isletile gelmis ve halen de isletiimektedir
(Yiizer, 2016). Ulkemiz jeolojik yapisi geregi, cesitli renk ve kalitede
zengin dogal tas yataklarina sahiptir. Milyarlarca metrekiip olarak
ifade edilebilecek olan yataklarin bir kismi, Anadolu'da binlerce yildan
bu yana isletilmektedir. Birbirini izleyen Eski Yunan, Roma, Bizans,
Selguklu ve Osmanli uygarliklar boyunca, cikarilan bu taslar sadece
Anadolu'da degil bu uygarliklarin yayildigi diger Akdeniz tilkelerinde
taginmis ve oralardaki sanat eserlerinde kullanilmistir. Marmara
Adasi, Afyon Iscehisar ve Afrodisias tarihsel dénemlerin en (inli

blok tas tretim ve isleme merkezleri olmustur. 1950'li yillara kadar
tascilik sadece blok tiretimi olarak devam etmistir (Kaya, G.S. 2009).
Ulkemizde &zellikle gegis mermer ve kiregtasi olumlan gézlenmektedir.
Devoniyen ve paleojen devirleri arasinda kalan jeolojik stirecte olusan
bu rezervlerin bir kismi kirikh, kivrimli ve bindirmeli zonlar igcinde
kalmaktadir. Bu zonlar diginda kalan ve blok almaya uygun rezervlerin
bazilar, tarihsel donemlerden gliniimtize dek ulagmis ve halen
isletilmektedir (Yuzer ve Angi, 2006).

Rezervler

Ulkemiz Alp-Himayala (tektonik) kusagi icinde yer almasi
nedeniyle dogal tas bakimindan zengin bir potansiyele sahiptir.
Arastirmalara gore 4 milyar metrekip isletilebilir mermer, 2,8
milyar metrektp isletilebilir traverten, 1 milyar metreklip granit
rezervi bulunmaktadir. Maden Isleri Genel Mudiirliginiin
verilerine gore tlkemizde yillik ortalama 27 milyon ton (10 milyon
metrekiip) dogal tas tretimi s6z konusudur. Bu tretimin yaklasik
4,5 milyon tonu ham blok olarak ihrag edilirken, geri kalan
Uretim dogal tas isleme tesislerinde islenerek levha ve degisik
olctilerde strip veya fayans haline getirilerek degerlendirilmistir.
Bu verilere gore Turkiye diinya tizerinde bulunan tas rezervinin
neredeyse % 40'ina sahiptir. Tirkiye'de cesitli renk ve desenlerde
kristalin kalker (mermer), kalker, traverten olusumlu kalker
(oniks), konglomera, bres ve magmatik kokenli kayaclar (granit,
siyenit, diyabaz, diyorit, serpantin, vb.) bulunmaktadir. Diinya
pazarlarinda begeni kazanabilecek nitelikte dogal tas cesidine
sahip olan Turkiye'de, rezervler Anadolu ve Trakya boyunca genis
bir bolgeye yayillmistir. Rezervlerin bolgelere gore dagilimi, Ege
Bolgesi %32, Marmara %26, i¢ Anadolu %11, Dogu Anadolu,
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granite quarries, albeit using compressors and hydraulic hammers
(Yizer, 2016).

Stone saws: Traces of stone found on metal discs in several ancient
quarries throughout Anatolia suggest that metal saws similar to those
used to cut wood were also used cut metal (YUlizer, 1968).

Modern - Day Quarrying Methods

Diamond wire cutting: This is the most widely used quarrying method
today. Holes are drilled into the rock both horizontally and vertically.
Then, sharp wire impregnated with diamond beads is aligned along the
holes, whereupon sawing then commences until the desired slab is cut.
A hydraulic bed and lifting jack are used to detach the block from the
main rock mass (Ocal & Dal, 2012).

Diamond bead-embedded chainsaw cutting machine: A relatively
new method in natural stone quarrying, this system is made up of
three main parts: the arm, the cabin, and rails. Such chainsaws can
cleanly cut stone into geometrically perfect locks in the desired
dimensions (Ocal & Dal, 2012).

Natural Stone Use in Turkey

Nestled at the heart of the Alpine-Himalayan Belt, Turkey is home

to rich stone reserves containing over 400 different types of stone

of various colours and patterns. Among the most common of these
appear to be an extensive assortment of marbles and calcites with a
spectrum of carbonate compositions and hues. These reserves date
back to the Devonian and Palaecogene Periods; of that, a sizable section
fall into rupture, sinuous, and overlapping zones. Certain reserves that
fall outside of these zones too (namely in Western Turkey) remain as
abundant today as they had centuries ago. (Yzer, 2016).

Our nation hosts a myriad of high quality, vivid natural stone beds

due to the geological framework. Portions of these Anatolian beds

are millions of cubic metres large, and are still fully functioning even
after thousands of years. Down the ladder of Ancient Greek, Roman,
Byzantine, Seljuk, and Ottoman civilisation, the stones chiselled out
these quarries spread beyond Anatolian boarders into other parts of
the Mediterranean with their respective owners, only to be turned into
works of art. At the centre of this were the famous Marmara Island,
Afyon-Iscehisar, and Aphrodisias. Masonry, namely in the form of stone
block manufacturing, continued well into the 1950's (Kaya, G.S. 2009).
Marble and calcite are, no doubt, Turkey's pulse. Her reserves are as old
the Devonian and Palaeogene Periods, many of which fall into rupture,
sinuous, and overlapping zones. Certain reserves that fall outside of
these zones too remain as abundant today as they had centuries ago
(Yuzer & Angi, 2006).

Reserves

When it comes to natural stone, we harbour incredible potential
because we lie within the Alpine-Himalayan Belt. Research shows us
that we have 4 billion cubic metres worth of marble, 2.8 billion m? of
travertine, and 1 billion m® of granite reserves right at our fingertips.
Data released by the General Directorate of Minding Affairs that
produce approximately 27 million tonnes (i.e. 10 million cubic metres)
of natural stone every single year. 4.5 million tonnes of that alone are
blocks of raw stone. The remaining amount is processed across the
country as slabs, strips, and tiles of various sizes and shapes. In essence,
we hold nearly 40% of the world's natural stone reserves in Turkey.
Turkish quarries produce calcite, marble, onyx (formed from travertine),
and magmatic and breccia rocks like granite, siyenite, diyabase, and
antigorite, and in a multitude of pigments and patterns. With qualities
that have won the world over, the quarries from which they have



Guneydogu Anadolu, Karadeniz ve Akdeniz Bolgesi %31
seklindedir. Ulkemizde, karbonat bilegimli olan ve bagkalagim
(metamorfizm) agamasini tamamlayan, kristalen dokulu, bilimsel
olarak da mermer niteligine sahip yataklar, jeolojik anlamda masif
olarak nitelendirilen metamorfik kdkenli alanlarda kiimelenmistir.
Bunlardan yaygin dogal tas ocaklarinin bulundugu masifler;
Menderes, Kirsehir, Istiranca ve Bitlis dolaylarinda yer almaktadir.
Bu masiflerde bulunan mermerlerin kirik zonlarinin disinda kalan
kesimleri, aralarindaki sistler nedeniyle jeolojik evrim boyunca
olusan tektonik deformasyonlardan fazla etkilenmemislerdir.

Bu rezervlerin Marmara, Ege ve I¢ Anadolu Bélgesi'nde yer alan
kesimleri ytzyillardir isletilmektedir. Ttirkiye, dogal tas kaynaklari
ve bunlarin ¢esitliligi agisinda oldukga sansli konumdadir. Son 10
yillik calismalardan sonra Tirkiye'nin 81 ilinin 72'sinde dogal tas
yataklarinin varligi saptanmistir. Bunlardan dtinya Gzerinde kabul
goren en dnemlileri Afyon, Antalya, Balikesir, Bilecik, Burdur, Bursa,
Canakkale, Denizli, Elazig, Eskisehir, izmir, Kayseri, Konya, Mersin,
Mugla dolaylarinda bulunmaktadir (Migem, 2014).

Degerlendirme

Glunumize gelindiginde ise teknolojinin getirdigi yeniliklerle
beraber sorunlarin da ortaya ¢iktigini gériiyoruz. insan niifusunun
artmasi, insan atiklarinin cogalmasi ve enerji kaynaklarinin
azalmasi insanlari yenilenebilir enerji kaynaklarina yonlendirmistir.
Bu nedenle yapilarda stirdiriilebilir malzemeler kullaniimaya
baslamistir. Gelecekte yasayacak nesillere daha huzurlu, gtivenli ve
temiz bir yasam saglamak icin, stirdirrtilebilir yapi malzemelerinin
kullaniminda zorunluluga gidilmesi gerekmektedir. Dogal tas
malzemeleri de yukarida anlatilan &zelliklerinden dolayi uzun
vadede hem daha ekonomik hem de suirdurilebilir bir yapi
malzemesi olarak karsimiza ¢ikmaktadir. Diinyadaki dogal tasin
neredeyse yarisi Ulkemizde bulunmaktadir. Buna oranla dogal tag
ihracatinda diinyada 6nemli bir yer alirken, i¢ piyasadaki kaliteli
tag tiketimi yeterli diizeyde degildir. Uretim, pazarlama ve tiketim
politikalari kaliteli projelerle birlesirse bu sorun da agsilacaktir.
Bugiin Italya gibi tas tretim yéniinde diinyada cok ilerilere gitmis
bir Glkedeki biitiin teknolojiler Tiirkiye'de de mevcuttur. Uretim,
pazarlama ve tiiketim agisindan da onlarin dizeyine gelebilmemiz
icin Ulkemizdeki yatinmcilarin 6nt agilmali, mimarlar daha kaliteli
projeler ortaya koymali, dogru malzeme secimi yapilmali ve
ustalarin teknik bilgi ve donanimi artirlmalidir. Ulkemizde de
rezervlerin bol olmasi, ekolojik dengenin korunmasi ve ekonomik
kazancin saglanabilmesi nedenlerinden dolayi daha ¢ok tesvik
edilmelidir. Boylelikle ekolojik sistemin korunmasinin yani sira
Uretiminden ve ihracatindan dolayi tlke ekonomisine de katki
saglayacagi ortadadir.
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come forth dot much of Anatolia and Thrace. Distribution-wise, per-
cent 32% of Turkey's reserves rest in the Aegean Region, 26% in the
Marmara Region, amd 11% in Central Anatolia, while the remaining
31% are scattered across Eastern and South-eastern Anatolia
alongside the Black Sea and Mediterranean Regions.

Our rock beds house crystalline marble that are composed of
carbonate composites and formed by metamorphosis. They largely
exist in clusters in metamorphic areas that, in geological terms, can be
described as massive. Of these, the most high volume beds or quarries
are located in Menderes, Kirsehir, the Istianca Mountains, and Bitlis.
Quarries lying beyond these rupture stones have not been overly
impacted by geological tectonic deformation because of the presence
of intermittent shale beds. Reserves found in the Marmara and
Aegean Regions as well as Central Anatolia have remained active for
centuries. The distribution of Turkey's natural stone reserves (Migem,
2014). Turkey, in all of its rocky bounty, is extremely fortunate to

be located where it is. Within the past 10 years, geologic research
has even uncovered the existence of new stone beds in 72 of its 81
provinces. Those in and around the provinces of Afyon, Antalya,
Balikesir, Bilecik, Burdur, Bursa, Canakkale, Denizli, Elazig, Eskisehir,
Izmir, Kayseri, Konya, Mersin, and Mugla in particular are world
renowned (Migem, 2014).

Summary

Reflecting on today, we are able to harvest the fruits of technological
advancement. A growing global population and both the explosion

in waste alongside the dwindling of energy resources left behind

in its wake is pushing us to seek out renewable alternatives. Using
sustainable materials, thus, is inevitable if we want our children to

live in a happier, safer, and cleaner tomorrow. In light of the qualities
discussed at length above natural stone is the sustainable-and no

to mention economic - material of that tomorrow. Nearly half of all
natural stone reserves are found here in Turkey. Despite that, while
our stone holds an important place on the world stage as an export
commodity, here at home, the picture is bleak. This problem can only
be resolved if manufacturing, marketing, and consumption policies
some how merge with high quality projects. All of the technology that
has put Italy’s natural stone on the world map is available in Turkey as
well. In order for us to reach their level, we need to encourage local
investors to look ahead, architects to undertake high profile projects
and carefully select materials, and master masons to lend us their
technical expertise. Natural stone needs to be more heavily promoted
across our nation because it protects the ecological balance and saves
money, as well as because our reserves are bursting at the seams.
Moreover, doing so will benefit our economy by way of manufacturing
and international trad.
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