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Granitin Ozellikleri ve Kullanuminda
Karsulasian Problemler

L. GIRIS

Mimari uygulamalarda ve insaat sektiriinde
kullamilan dogal taslarin en saglam ve dayanikli
olanlarindan birisi granittir. Granit genel olarak taneli
gortiniimlii, pembe, actk veya koyu gri renkli,
bilesiminde kuvars ve feldspat gibi acik renkli
minerallerin yant sira mika ve hornblend gibi koyu
renkli mineraller bulunan magmatik kokenli bir kayag
olarak tanimlanw. Ancak bu tanima uymayan taneli
fakat koyu rvenkli bazi kayaclar da granit olarak
degerlendirili. Ornegin; diyorit, bazalt, gabro ve
divabaz gibi. Ancak bu kayaglar, kuvars ve alkali
feldspatlar gibi mineralleri ya hi¢ icermezler veya ¢ok
az oranda icerirler ama kullanmim amaci ve ézellikleri
bakimindan granit ile aynit kategoride
degerlendirilirler.

Granitin bilesiminde bulunan kuvars ve
feldspat minerallerinin yam sira mika, hornblend ve
piroksen gibi silikat mineralleri de bulunur. Granit
mermer, kirectasi, traverten ve diger dogal taslara
gore, asitlere ve kimyasal etkilere karsi daha
dayaniklidiv. Granit gibi magmatik kékenli dogal taslar
inert bir yaptya sahip olduklart icin bozusma oranlari
karbonat bilesimli olanlara gére daha azdw: Daha az su
emme kapasitesine ve poroziteye sahiptirler. Sertlikleri
de daha fazladr:

Granitler saglam, asinmaya, basinca ve
ayrismaya karst direngli olmalari, giizel renkli ve iyi
cila kabul etmeleri nedenivle yapi islerinde gerek
kaplama olarak gerekse parke tasi yapiminda eskiden
beri kullanilmaktadr. Granitlerin saglamligi icindeki
minerallerin ayrisma derecesine, kuvars miktarina,
tanelerin boyutuna ve kristallesme derecesine baglidr.
Granitlerin mineralojik bilesiminde bulunan
feldspatlar cesitli faktorlerin etkisi altinda ayrisirlar.
Bu ayrigma on binlerce hatta yiiz binlerce yilda olabilir.
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Assoc. Prof. Mustafa Yavuz CELIK

A.K.U. Afvonkarahisar Vocational College, Marble Technology Program,
AK. U Afvonkarahisar Meslek Yiiksek Okulu,Mermer teknolojisi Progranu

1. INTRODUCTION

One of the strongest and most endurable
natural stones used in architectural applications and
construction sector is Granite. Granite is generally
described as a stone of magmatic origin, with a grainy
appearance, in pink, hard gray or light gray, containing
dark colored minerals such as mica and hornblende as
well as light colored minerals such as quartz and
feldspar. However, there are some other stones which
do not fit in this definition, but called as granite
nevertheless due to their grainy and dark colored
appearance, such as diorite, basalt, gabbro and
diabase. These stones contain the minerals such as
quartz and alkaline feldspars either in a very little ratio
or none at all, but are evaluated in the same category
with granite in terms of their usage purpose and
properties.

In addition to minerals such as quartz and
Jfeldspar, granite also contains in its composition
silicate minerals such as mica, hornblende and
pyroxene. In comparison with marble, limestone,
travertine, and other natural stones, granite is more
resistant to acids and chemical effects. Since natural
stones of magmatic origin such as granite possess an
inert structure, their decay rate much lower than that of
stones with a carbonate composition. They have a lower
porosity and absorption capacity for water, and a
higher hardness.

Due to their strength, their high resistance
against abrasion, pressure and decomposition, their
beautifil color and high luster, granites have been used
in construction, as surface coating or cobblestone since
very old times. The strength of granites depends on the
decomposition degree of the minerals in their
composition, the amount of quartz, the size of the
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Bu nedenle ayrismamig halde kullanilan granitler, dis
etkilerle bozusmadan yiizlerce ve binlerce yil ilk
durumlarimi  koruyabilir. Granitler mineralojik
bilesimlerinde dolayt normal bir mermere gore 2 kat
daha serttirler. Granitler olusan ¢atlak sistemine gére
genellikle 3 farkli dogrultuda kolayhikla bloklara
ayrilma dzelligi gosterir. Bu dzellik granitlerin blok
elde edilmesini kolavlastirir ve parke tasi olarak
kullaniimasini saglar.

Diinya iizerinde bir¢ok iilkede granit
olusumlart vardir. Ancak ticari éneme sahip olan ve
diinyaca bilinen granitler G.Afrika, Hindistan, Cin, G.
Amerika, Skandinav iilkeleri, Italya, Ispanya ve
A.B.D'de bulunmaktadr:

Granitler yurt disinda uzun yillardan beri
kullanilmasina ragmen Tiirkiye'de pek kullanimi
vaygmn degildir. Tiirkiye'de eski eserlerde kullanilan
granitler, gri beyaz renkli ve iri ortozludur. Bu granitler
Canakkale Ezine, Kestanbol, Kog¢ali ve Kemali kéyleri
civarindaki ocaklardan cikartlmisti: Bu ocaklardan
halen parke tasi ve bordiir tast imalatinda
vararlaniimalktadir.

Bu giin isletilen granit ve granit bilesimli
kavaclar ve bulundugu yerler sunlardir (Kun, 2000):
*Ayvalik ile Bergama arasinda Kozak graniti
* Dogankent Giresunda Karadeniz Gri
*Kaman Kisehir'de Tiirk Lokumu
* Saveilt Kirsehir'de Anadolu ve epidotlu granit olan
Balaban Green
*Giresun Vizon, Aksaray Nova, Aksaray Yaylak,
Kirgicegi Pembe, Anatolian Grey, Beypazari ve Kaman
Rosa isletilen granitlerdendir.

2. GRANITIN OZELLIKLERI

Magmatik kayacglar, yer kabugunun
derinliklerinde bulunan magmanin yerin belirli
derinliklerinde, yeryiiziine yakin ¢atlaklar veya
variklar icerisinde veya yerviiziine c¢iktiktan sonra
soguvarak katilasmasi sonucu olusan kayaclardm.

particles and the degree of crystallization. The
feldspars present in the mineralogical composition of
the granites decompose under the influence of various
factors. This decomposition may take place in tens or
even hundreds of thousands of years. Thus, granites
used in their undecomposed form can keep their initial
state without any degradation for hundreds and
thousands of years. Because of their mineralogical
composition, granites are twice harder than ordinary
marble. Granites generally exhibit a tendency to easily
break into blocks in all three dimensions, depending on
the cracking system they develop. This property
facilitates production of granite blocks for use as
cobblestone.

Granite is available in many countries
throughout the world. However, the best known and
commercially important granites are located in South
Africa, India, China, South America, Scandinavian
countries, Italy, Spain, and USA.

Although used in many countries since a long
time, usage of granite in Turkey is not very widespread.
The granites used in Turkey in old artifacts are of
grayish/white color, and with large feldspar crystals.
These granites are produced from quarries near the
Ezine, Kestanbol, Kocali and Kemali villages of
Canakkale. These quarries are still used for
cobblestone and border stone production.

Today, granite and other stones with granite
composition are produced in the following places (Kun,
2000):

* Kozak granite between Ayvalik and Bergama.

*Black Sea Gray at Dogankent Giresun

* Turkish Delight at Kaman Kirsehir

* Anatolia and Balaban Green (granite with epidote) at
Saveillr Kirsehir

*Giresun Mink,Aksaray Nova,Aksaray Yaylak,
Kir¢icegi Pink, Anatolian Grey,Beypazar: and Kaman
Rosa.
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Tablo 1. Granitlerin icerdigi esas Mineraller
minerallerin ortalama

Yiizdeler (Percentage)

Mineral
En az (Minimum)(%)  En cok(Maximum)(%e)

dagilimi (Cogulu, 1976).

[ Alkali Feldspatlar

Feldspat Alkaline Feldspars 30 60
Table 1. Average distribution i Plajioklaslar 0 35
of the main minerals in granites Feldspar Plagioclases
(Cogulu, 1976). Kuvars  (Quartz) 10 40
Koyu mineraller (Dark minerals) | 10 35

Mermer olarak kullanilan

tiim magmatik kékenli taslar i¢in genel olarak “granit”
terimi kullanilmaktadir. Ancak kullanilan her
magmatik tasin granit bilesimli olmadigi asikardur.
Magmatik kékenli taslar iki sekilde kullaniimaktadir.
Hem kesilip parlatildikian sonra hem de parlatilmadan
dogal seklivle kullanmlmaktadir. Dogal taslarda se¢imi
etkileyen bir¢cok parametre vardw. Magma kikenli
mermer olarak kullanilan kayag¢lar birtakim
ozelliklerindeki iistiinlitk nedeni ile diger mermer
cesitlerine iistiinliik saglamaktadi. Magma kokenli
granit vb kayaclarin onemli ézellikleri mineralojik
bilesim, kimyasal bilesim, renk, sertlik, tane boyutu ve
teknolojik 6zelliklerdir.

1-Mineralojik bilesim: Dogal taslarin en
onemlilerinden birisi olan granit sertligi, saglamligi,
dayaniklihgi, rengi ve dokusu nedeniyle eskiden beri
yvapi tast olarak kullamimaktadir. Farkl renk, doku ve
yvap ozellikleri gosteren granitler icerisindeki esas
mineral oranlart Tablo 1'de verilmistir.:Tiim bu
minerallerin kristal boyutlart granit icerisinde
rahatlikla gézle ayirt edilebilecek kadar biiyiiktir.
Granit yerin belirli derinliklerinde (25 40 km) 650
900 oC sicakliktaki silikat bilesimli magmanin
yeryiiziine dogru yiikselerek sogumasi sonucunda
olusmustur. Sogumanin hizli olmasi sonucunda kiiciik
taneli kristaller olusurken, yavas soguma sonucunda
da iri kristalli taneler olusmugtur. Tanelerin
birbirlerine iyice kenetlenmis olmasindan dolayt da
saglam ve dayamikli bir yapiya sahiptir.

2-Kimyasal Bilesim: Mermer olarak kullanilan
magmatik kayaclarin kimyasal bilesimleri agirlikh
olarak SiO2 ve A[203 bilesimlidiv. Bu dzelligin
sagladigi sertlik ve dayamkhlik kullamm yerlerinde
avantaj saglamaktadir. Ozellikle kimyasal etkilere actk
olan laboratuvar, hastane gibi yerlerde, kimyasal
reaksiyonlara dayanmiklt magmatik kayaglar
kullanilmaktadir. Bazi magmatik kayacglarin
karakteristik kimyasal bilesimleri Tablo 2'de
verilmistir.

2. PROPERTIES OF GRANITE

Magmatic stones are formed as the result of the
solidification by cooling of the magma in cracks or
crevices near the surface, or after emerging to the
surface.

All magmatic stones used as marble are called
with the generic name of “‘granite”. However, itis clear
that all magmatic stone does not possess a granite
composition. Stones with magmatic origin are used in
two main types. After cutting, they are used either with
or without polishing. There are many parameters
influencing the choice in the natural stones. The stones
used as marble of magmatic origin are preferred over
other marble varieties due to the superiority of several
of their properties. The important properties of
magmatic origin stones such as granite, etc., are their
mineralogical composition, chemical composition,
color, hardness, grain size and technological
properties.

I- Mineralogical composition: Granite, one of
the most important of natural stones, is used for
building since very old days because of its hardness,
strength, durability, color, and texture.The main
mineral ratios are given in Table 1 for various granite
types having differing colortexture and structure
properties. The crystal sizes of all these minerals are
satisfactorily large to allow easy visual discrimination
inside the granite. Granite is formed as the result of the
cooling of the 650 900 °C hot magma with a silicate
composition while ascending from certain depths (25
40 km) to the surface. Fast cooling has produced the
small sized crystals, while a slow cooling has resulted
in the large sized ones. The structure is strong and
durable, due to the very good linkage between the
grains.

2- Chemical Composition:The chemical
compositions of the magmatic stones used as marble
are heavily based on SiO, and A1,O,. The hardness and
durability provided by this property gives an important
advantage in their fields of use. Particularly in places
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SiO2 | Al1203 | Fe203 | FeO | MgO | CaO | Na20 | K20 | H20
Bayag ARkms) (%) | (%) (%) | (%) | (%) | (%) | (%) | (%) | (%)
Granit (Granite) 70.2 14.5 1.6 1.8 0.9 2.0 3.5 4.1 0.8
Granodiyorit (Granodiorite) 05.0 15.9 1.7 2.7 1.9 4.4 3T 2.8 1.0
Diyorit (Diorite) 56.8 16.7 32 44 4.2 6.7 34 %l 1.4
Gabro (Gabbro) 48.2 17.9 3.2 6.0 75 11.0 2.6 0.9 1.5
Siyenit (Sienit) 60.2 16.3 2.7 33 2.5 4.3 4.0 4.5 1:2

Tablo 2. Magmatik kokenli kayaclarin ortalama kimyasal bilegimleri (Blyth and Freitas, 1977).

Table 2. Average chemical compositions of stones of magmatic origin (Blyth and Freitas, 1977).

3-Renk: Dogal yapt taslarimin dekorasyon
amaciyla kullanilmas: durumunda en onemli fiziksel
ozelligi renkleri olmaktadir. Aymi zamanda renk
homojenligi kullanim sirasinda aranilan
ozelliklerdendir.Granit esas olarak kuvars, alkali
feldspat ve plajioklaslardan meydana gelmistir. Bu
minerallerin bilesimde yer alan oranlarina gére
granitin rengi beyaz, pembe veya acik gri olarak
sekillenir. Bunlarin yam sira granit az oranlarda koyu
kahve, koyu gri veya siyah renkli, biyotit ve hornblend
gibi mineraller de icerirMagmatik kayaglardan
granitin rengi daha c¢ok icerdigi feldspattan
kaynaklanmaktadir Labrodorit ise yanardonerli bir
renk gostermektedir. Granitler mermerlere gére daha
homojen bir renk dagilimi gdsterirler.Bilesimde
bulunan ortoz granite pembe veya kirmizi bir renk
verirken epidot minerali yesil bir renk vermektedir.
Mafik minerallerden hornblend veya biyotitin ¢ok
miktarda bulunmasi granitin rengini
koyulastirmaktadr.

4-Sertlik ve dayamiklilik: Magmatik kayaglarin
mermerlere karsit onemli iistinliiklerinden birisi de
sertligi ve dayamkliligidirDogal yapi taslarmin
atmosfer etkilerine karsi gosterdigi diren¢ onemli bir
ozelliktir.Sertlik bilesimde yer alan minerallerin
ozelliklerinden kaynaklanmaktadir. Bilesimde yer alan
feldspat ve hornblend 5-6,5arasinda bir sertlige
sahipken, kuvars 7 sertlige sahiptirBundan dolay:
granitik bilegimli kayaglar sert kayaglardiv.Bu ézellik
kullamimda avantaj saglarken, isletme ve kesme
islemlerinde problem yaratmaktadir.Granitler
mineralojik bilesimlerinde dolayi normal bir mermere
gore 2 katdahaserttirler.

5-Tane boyutu: Magmatik kayaclarin dokusal
ozellikleri bazen porfirik ozellik gisterirken bazen de
taneli yapilidir.Kullamimda istenilen onemli
ozelliklerden birisi de tanelerin birbirine yakin
boyutlarda olmasidir. Kayaglarin olusum sartlarina

open to chemical influences, such as laboratories and
hospitals, magmatic stones resistant against chemical
reactions are utilized. The chemical compositions of
some magmatic stones are given in Table 2.

3-Color:The most important physical property
of natural construction stones used for decorative
purposes is their color. Additionally, color homogeneity
is among the properties desired during usage.Granite
essentially consists of quartz, alkaline feldspar, and
plagioclase. Depending on the ratio of these minerals in
the composition, the color of the granite can be white,
pink,or light gray.In addition to these, granite also
contains small amounts of dark brown, dark gray or
black minerals such as biotite and hornblende. Among
the magmatic stones, the color of granite is mostly due
to its feldspar content. Labradorite usually displays a
rather flashy color.Granites exhibit a more
homogenized color distribution in comparison with
marbles.The presence of orthos in the composition
gives the granite a pink or reddish color, while the
presence of epidote gives a greenish tint. The presence
of mafic minerals such as hornblende or biotite in large
amounts causes the color of the granite to be darker.

4-Hardness and durability:An important
superiority of the magmatic stones over marbles is their
hardness and durability.The resistance of natural
building stones against atmospherical influences is an
important property.

Hardness is provided by the properties of the
minerals present in the composition. While feldspar and
hornblende in the composition has a hardness of 5 6.5,
the hardness of quartz is 7. Therefore, the stones with a
granitic composition are hard stones.This property
provides advantage during usage, but at also creates
problems during cutting and processing operations.
Due to their mineralogical composition, granites
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gore degisen bu ozellik, onlarin kullamimlarinda da
onemli bir etkendir.Granitler birbirine yakin
biiyiikliikte taneler icerirken bazen cok biiyiik taneler
de icerebilir. Iri boyutlu taneler (6zellikle feldspat)
daha kolay asinma ve bozusma olaylarina maruz
kaldigr i¢cin kullanimda tercih edilmez. Yine iri boyutlu
feldspat iceren tanelerin basing mukavemetleri
digerlerine gére daha diisiik olmaktadir. Avm sekilde iri
taneli bir granit kiiciik taneli bir granite gore daha
fazla suemme ozelligi gostermektedir.

6-Teknolojik Ozellikler: Kayaglarin kullanim
yerlerinin belirlenmesinde teknolojik ozellikleri etkili
olmaktadir.Kayag¢larin teknolojik odzelliklerini
belirlemek icin yapilacak deney ve muayeneler Tiirk
Standartlart tarafindan belirlenmistiv. Granitlerin
kullamim yerlerine gore sahip olmasi déngoriilen
teknolojik ozellikler Tablo 4 de verilmistir Magmatik
kokenli kayaclar genelde mermerlere gore daha iyi
teknolojik ozellikler gistermektedir.Ozellikle
mukavemet degerlerinin yiiksek olmast kullanim yeri
tespitinde bu ozelligin aradigr verler icin granitlerin
tercih edilmesine yol agmaktadir.
3. GRANITIN KULLANIMI

Giiniimiizde dogal taslara olan ragbetin
artmasina paralel olarak, granitler de diger dogal
taglar gibi binalarin ¢esitli yerlerinde yapi tasi olarak,
i¢c ve dis mekanlarda ve mimari uyvgulamalarda,
dekorasyonda kullaniimaktadir. Cok yiiksek cila alma
kapasitesi olan, sertligi ve saglamligi ile bir¢ok renk ve
desen segenegi sunan granitler,saglamligin ve
dayaniklihigin istenildigi kullantim alanlarinda diger
dogal tas ve mermerlere gére daha c¢ok tercih
edilmektedir.Ciinkii degisik renk ve desen
kombinizasyonlart ile ¢ok giizel desen uygulamalarina
izin vermektedir.Granitler, uygulamalarda hem cilali
viizeyleri hem de honlama, kumlama, ¢cekigleme, alevle
vakma gibi dogal ve dogala yakin goriiniimlii yiizey
sekilleriile kullaniimaktadir (Celik ve Kavusan, 2001).

are twice harder than a regular marble.

5-Particle size:Some magmatic stones display
porphyric tissue properties, while some have a grainy
structure. On of the properties desired during usage is
that the grains should have a similar size. The
availability of this property depends on the formation
conditions of the stones, and affects their usage greatly.
Granites usually exhibit grains of similar size, but
sometimes they can also exhibit very large grains.
Large sized grains (particularly feldspar) are not
desirable during usage because they are subject to
abrasion and decomposition more readily.
Additionally, the resistance of large sized feldspar
containing grains against pressure is less than others.
Furthermore, a granite with large grains absorbs more
water than a small grained granite.

6-Technological properties:The technological
properties of stones have a big influence on their usage
areas. The experiments and tests to be made in order to
determine the technological properties of stones are
defined by Turkish Standayrds Institution.The
technological properties of granites specified
according to their area of use are given in Table 4.
Magmatic origin stones generally exhibit better
properties in comparison with marbles. Particularly the
high resistance values cause the granite to be preferred
Jfor areas of use for which this property is desired.

3. USES OF GRANITE

Today, in parallel with the increase of demand
to natural stones, granites are being used like other
natural stones in various places inside building as the
construction stones, in the internal and external spaces
and architectural applications, and for decoration.
With their very high polishability, hardness, strength,
the variety of colors and patterns,

I Mineral Kristal Biiyiikliikleri (Mineral Crystal Sizes)
En biyik (Largesi) (mm) | Enkiciik (Smallest) (mm)| Ortalama (Average) (mm)
|
Ortoz (Orthos) 1,22 0,20 0,71
Feldispat
Mikroklin (Microcline) 0,91 0,24 0,68
(Feldspar)
Plajioklas (Plagioclase) 0,96 0,24 0,72
Kuvars (Quartz) 1,04 0,17 0,60
Koyu mineraller (Dark minerals) 0,77 0,13 0,46

Tablo 3. Granitik kayaglarda bazt minerallerin ortalama tane biiyiikliikleri

Table 3. Average grain sizes of some minerals in granitic stones
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Kimyasal R Gergek . : ;
Reaksiyon ngu!f\glrllk Porozite  |Girilnen Porozite Apparent porosin | BasingMukavemeti Egilme Mukavemeti Aginima :Vlll_k:l\'-:
Cinsi  (Type) Chemical SPff]‘[r'frl_c' weight . Rer_:-".o_ Afirhicga by weight Hucimee by volume Pressur '}? "?wafir'a::.\r' tce .-.'u.l'a.\'.l]';:.'. statice ) ) .
reaction BT PIRONILE A b K kglem2 BEms e Tablo. 4. fwﬂgﬁia“k kokenli
Granit  (Granite) Asidik 2628 | 0415 4,2-0,5 04-1,5 1600-3300 100-200 58 | kayaclarin teknolojik
Diyorit (Diorite) Asidik 2,8-3.0 0,5-1,2 0,2-0,4 0,5-2,0 1700-3000 100-220 5-8 ozellikleri
Gabro  (Gabbro) Bazik 2830 0,512 0,204 | 0512 1700-3000 100-220 5.8 (Kise ve Onargan, 1992).
Siyenit (Sienit) Asidik 2628 0,413 0,2-0,5 0,4-1,4 1600-2400 100-200 5-8
Diyabaz { Diabase) Bazik 2,829 0,3-0,1 0,1-0,4 0,3-0,1 1800-2940 150-250 5-8
Gnays (Gnays) Asidik 2,6-3.0 0,4-2 0,1-0.6 0.3-15 | 1800-2800 4-10 Table 4'_ Te{'lhno'lag !Cﬂ_f
: 7 T roperties of magmatic
Serpantin (Serpentine)|  puuik 2.6-2,7 0,3-2 0,1-0,7 03-1.8 1400-3020 B-18 p .’. f 8
origm stones.
TS5 2513 ve/and ” - " - Py
2,55 0,75 1200 75 (Kose and Onargan, 1992).
1910 min. |

Granitin giizel gériintimii, c¢izilmeye karsi
dayanimt ve temizliginin kolay olmast i¢ mekanlarda
baslica tercih sebeplerindendir. Bu ozellikleri ile yer ve
duvar kaplamalar: ve mutfak tezgahlari i¢in ideal bir
tercihtir. Giizel renk ve desenlerin yam sira, sicakliga,
cizilmeye ve bakteri liremelerine karsi digerlerine gére
daha direngli olan granitler, mutfak tezgahi
uygulamalarinda kolaylikla lekelenebilen mermer
verine granitler daha uygun bir segim olabilir. Ancak
yiizey koruyucu kimyasal maddeler ile siirekli olarak
viizey muamele edilmelidir.

Bu igslem mermerler icin iki vilda bir iken
granitlerde her yil yapiumalidir. Yiizey koruma
islemlerinde yiizeydeki mikro bogsluklar ince bir film
tabakast ile kaplanmakta ve yiizeyin emicilik ozelligi en
aza indirilmektedir.

2 cm kalinhigindaki 1 m2 granit yaklasik 60 kg
gelirken 3 cm kalinlhigindaki ise 90 kg gelmektedir.
Granitler genellikle 20-30 bigaklt katraklar ile kesilir.
Kesilen levha ebatlart bloklarin saglamligina gore
1800 mm x 1200 mm den 3400 mm x 1800 mm'ye kadar
olabilmektedir. Bununla beraber iiretilen levha
boyutlar1 2200 mm 2700 mm ile 1300 mm - 1600 mm
arasinda degisir (Anonim (b), 2002). Granit
ocaklarindan elde edilen bloklardan kesilerek
boyutlandirilan granitlerin en yaygin iiretilen boyutlar
da sunlardir (Anonim (c), 2002). Levhalar en fazla 300
x 160 em ebatlarinda olabilirken plakalar 1.0 1.5 ve
2.0 em kalinhikta olmak iizere 30x30, 40x40, 60x30,
60x60 ve 80x40 cm boyutlarinda olabilir.

Mutfak tezgahlar:t ise genellikle 3 cm
kalinhginda kesilmektedir. Kullanict isteklerine gore
degisik tip kenar pah sekilleri uygulanmaktadir. Genel
olarak granitlerin kullanim alanlar: sunlardir (Anonim
(a),2002):

I¢ ve dis mekanlarda belirli boyutlarda kesilmis
ve ebatl olarak kaplama, déseme, merdiven basamagl,
denizlik, mutfak tezgahi olarak,

Tas duvar, képrii kemeri, kaldirim tasi ve bordiir tasi
olarak belirli ol¢iilerde ebatl veya ebatsiz olarak,

Stis esyasit masa, sehpa gibi mobilya uygulamalan,
barbekiive somine kenar kaplamalari,

granites are preferred over other natural stones and
marbles at the areas in which strength and durability is
highly desired. This is mainly because the availability of
various color and pattern combinations allows very
beautiful designs to be created.

Granites are used in the applications with their
polished surfaces, as well as in their natural or near-
natural surface format after honing, sandblasting,
hammering, or flame-burning (Celik and Kavusan,
2001).

The beautiful appearance, scratch-resistance
and easy cleaning of granite are among the reasons of it
being preferred for internal spaces. These properties
turn it into an ideal choice for floor and wall coatings
and kitchen counters. Graniles which offer resistance
against heat, scratches and bacteria growth in addition
to beautiful colors and patterns can be a more suitable
choice for kitchen tops in comparison with marble
which can be stained easily. However, their surface
must be treated continuously using chemical surface
protectants. This application, which is needed
biannually with marbles, must be repeated yearly with
granites. Surface protectants fill the micro cavities at
the surface with a thin film and reduce the water
absorbency to a minimum.

1 m” of granite with a thickness of 2 cm weighs
approximately 60 kg, and the same with a thickness of 3
cm weighs 90 kg. Granites are generally sliced using
cutters with 20 30 blades. Depending on the strength of
the blocks, the size of the cut plates can range between
1800 mm X 1200 mm and 3400 mm X 1800 mm.
However, the sizes of the produced plates vary between
2200 mm 2700 mm and 1300 mm - 1600 mm
(Anonymous (b), 2002). The most commonly produced
sizes for granites cut and sized from blocks produced

from granite quarries are as follows (Anonymous (c),

2002). Slabs can have a maximum size of 300 X 160 cm,
and plates can have thicknesses of 1.0 1.5 and 2.0 cm,
with sizes of 30 X 30, 40 X 40, 60 X 30, 60 X 60 and 80 X
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Heykel ve heykel kaidesi,

Mezar tast,

Kullanmim alanlart dikkate alindiginda granitler
sekillerine gore su sekilde siniflandrilir.

1.Kirma tas (micir) olavak kullanim

2.Dekoratif blok tas olarak kullammi Geometrik
sekilsiz bloklar (moloz tag) Geometrik sekilli bloklar
(parke tast, bordiir tast)

3.Dekoratif kesilmis ve islenmis levha kullanimi Yiizeyi
diizgiin kesilmis ve islenmis levhalar Yiizeyi piiriizlii
kesilmis ve iglenmis levhalar

4.GRANITIN KULLANIMINDA KARSILASILAN
PROBLEMLER

Granitlerin kullamiminda karsilasilan
problemler iki ana bashk altinda toplanabilir(Anonim
(a), 2002):
1.Granitlerin dogal yapisindan ve bakimsizliktan
kaynaklanan problemler
2.Déseme ve kullamim hatasindan kaynaklanan
problemler

4.1.Granitlerin dogal yapisindan ve bakimsizhktan
kaynaklanan problemlier

4.1.1. Kabarma

Granitin yiizeyinde meydana gelen bir
kabarikltk veya sislik yiizeyden tane kopmasi ile
sonuclanmaktadir. Bu olay granitin yani sira
kumtaslarinda yaygin olarak gériilen bir olaydir. Bu
olayin ana nedeni yer alti su seviyesine yakin
bolgelerde granitin biinyesine su almasi ve icerisinde
bulunan tuzlarin bu sular vasitasiyla
coziindiiriilmesidir. Bu durum karsisinda bazi granitler
bozusmadan kalip stabilitesini koruyabilmektedir.

But olay ortaya ¢iktiktan sonra granit yiizeyinin
bakimi, sorunun ¢oziilmesi agisindan etkili degildir.

4.1.2. Ufalanma

Ufalanma, gerek kaplama ve doseme gerekse
duvar veya kaldirim tasi olarak kullamlan granitlerin
taneli yapisindan kaynaklanmaktadr: Her ne kadar
granit, atmosfer etkilerine dayanikl olsa da, ozellikle
atmosfer etkilerinin ¢ok yogun olarak yasandig
bolgelerde altere olmug granitlerde goriilmektedir:
Granit yiizeylerinden irili ufakli mineral tanelerinin
ayrilmasi seklinde gerceklesmektedir.

Bu ayrilma granitlerde olusan kirik ve catlak
yiizeyleri boyunca, kenar ve koselerde daha ¢ok
goriilmektedir. Tanelerin ayrilma sebebi sert bir cisim
tarafindan yiizeye uygulanan bir darbe nedeniyle
olabilecegi gibi bir bozunma olayr sonucunda da
gerceklesebilmektedir.

VLS D, Sty Tl mbie, JedsE

Sekil 2. Granitlerde yiizey koruma éncesi ve sonrast emicilik dzelligi.

Figure 2. Absorbancy characteristic in granites before and after
surface protection.

Kitchen counters are usually cut with a thickness of 3
cm. Various edge chamfering types can be applied,
depending on the customer preference. The usage areas
for granites are generally as follows (Anonymous (a),
2002):

At the internal and external spaces, as pre-
dimensioned, in coating, flooring, stair steps, sill, and
kitchen countertops,

As pre-dimensioned or non-dimensioned, in stone
walls, bridge arches, paving stones and border stones,
Decorative applications such as tables, barbecue and
fireplace linings,

Statues and pedestals,

Tombstones,

Granites are classified according to their
shapes and application areas as follows:

1. Usage as crushed sand (aggregate)

2. Usage as decorative stone block

Shapeless (amorphous) blocks (rubble)

Blocks with geometrical shapes (pavement stone,
border stone)

3. Cut and processed decorative slabs

Slabs cut and processed with a smooth surface

Slabs cut and processed with a rough surface

4. PROBLEMS IN THE USAGE OF GRANITE

The problems faced in the usage of granite can
be categorized under two main headings. (Anonymous
(a), 2002):
1.Problems due to the natural structure of the granites
and lack of maintenance
2. Problems due to installation and usage errors
4.1.Problems due to the natural structure of the
granites and lack of maintenance

4.1.1. Blistering

A blister or swelling on the surface of the
granite ends up with the separation of a part from the
surface. This is a common occurrence in granite as well
as in sandstones. The main reason is the absorption of
water by the granite which is placed close to the
underground water level, and the dissolving of the
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Kayac Cinsi Stone type %
Arduvaz 0.1-1.7
Kumtas1 Sandstone

0.2-9.0

Kayag Cinsi Stone type %

Granit  Granite | 0.2-0.5

Mermer f;arbfe 0.2-0.6
| |

Kuvarsit Quartzite | 0.1-1.4

' 0.2-12.0

Kirectast Limestone

Tablo 5. Mermer olarak kullanilan dogal taslarin % olarak emme kapasiteleri (Anonim (d), 2001).

Table 5. Absorbance capacities (in %) of natural stones used as marble (Anonymous (d), 2001).

4.1.3. Catlak olusumu

Catlaklar, granit yiizeyinde gortilen 1 mm daha
genis acikliklar olarak tamimlanmaktadir.  Catlak
olusumu granitin kullamim alanina yerlestirme
swrasindaki hatalardan, yvapisal kusurlardan ve yiizey
iizerine asirt yiiklenmelerden kaynaklanabilmektedir:
Ozellikle granit plakalarin désenmesinde kullanilan
harcin icerisinde iri boyvutlu ¢akillarm varligi catlak
olusumuna yol ac¢maktad. Catlaklarin stireksizlik
viizeyleri olmast nedeniyle, granit icerisindeki tuzun
coziindiiriilmesini saglayan suyun giris noktasi da
olabilmektedir. Bu da ciceklenme denilen olaya yol
acmaktadtr.

4.1.4. Ciceklenme

Granitin bilesiminde bulunan tuzlar, sular
vasttasiyla ¢oziindiiriilmekte ve ¢oziiniilen tuzlu sular
kilcal catlaklar yoluyla ytizeye tasinmaktadir. Yiizevde
olusan buharlasmalar sonucunda da tuz, beyaz bir leke
gibi yiizeyi kirletmektedirBu olaya c¢i¢eklenme
denilmektedir.Ci¢eklenme,granit yiizeyinin belirli bir
bdlgesinde goriilebilecegi gibi biitiin yiizey boyunca da
olusabilmektedir. Ciceklenmenin muhtemel nedenleri
arasinda bilesimde bulunan tuzlarin yani sira
verlestirme i¢in kullanilan har¢lay, uygun olmayan
yiizey temizleme kimyasallari, yetersiz durulama ve
temizleme suyu kullanimi sayilabilir. Ozellikle granitin
dosenmesi swrasinda kullamlan harcin icinde tuz
bilesimlerinin bulunmasi c¢iceklenmeyi arttiran
faktérlerin basinda gelmektedir:

4.1.5. Erozyon

Doseme veya kaplama olarak kullanilan dogal
taslarin yiizeyinin, riizgar ile u¢an ¢esitli partikiillerin
veva yagmur etkileri nedeniyvle asinmasi erozyon
olarak tanimlanmaktadir: Cok uzun siirede gergeklesen
bu ayrisma mekanizmas: diger dogal tas ve
mermerlerde granite gore daha biiviik bir sorun teskil
etmektedir Yine de granitlerde bu etkilerden dolay
goriinen viizeylerde ve kenarlarda olabilecek
asinmalar incelenmelidir. Evozyon nedeniyle

internal salts in this water. Some granites are able to
preserve their block stability without deterioration
even after the occurrence of this. The application of
maintenance after this occurrence is not effective to
resolve the problem.

4.1.2. Crumbling

Crumbling results from the grainy structure of
the granites used as coating, flooring, wall or paving
stones. Although granite is resistant against
atmospherical effects, it is possible to see granites
which have undergone alteration in places where
atmospherical effects are very dense. This occurs as the
separation of large or small mineral grains from the
surfaces of the granite. Separation is usually more
pronounced along the breakage or cracks on the
granite, and on the edges and corners. The separation
can be caused by a blow applied to the surface by a hard
object, or it can be due to deterioration.

4.1.3. Cracking

Cracks are defined as the openings of more than
I mm width on the surface of the granite. The cracks can
be formed due to errors made during the placement of
the granite to its area of use, from structural defects, or
the application of excessive force onto the surface.
Especially, the presence of large sized stones inside the
mortar used for the installation of granite plates is a
common reason for cracks. Because these cracks are
transitory surfaces, they can also present an entry point
to the water which will cause the dissolution of the salts
inside the granite. This results in a phenomenon called

flowering.

4.1.4. Flowering
The salts present in the composition of the

granite are dissolved by water, and the resulting salty
water is transported to the surface through the
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asmmalar, granit kaplamalarda daha az problem teskil
ederken, ince ayrintili hevkel ve siis esyvalarinda daha
cok etkili olmaktadir.

4.1.6. Tane tane diokiilme

Taneler halinde dokiilme olayi kabuklanma,
soyulma ve kirilma gibi gayet ciddi ayrisma olaylarinin
ilk asamasi olarak gériilmektedir. Genellikle kayagiarin
taneli yapisindan kaynaklanan tane tane dokiilme
olayi, kristaller arasina giren kilcal nemden ve
bunlarin donma-¢éziilme olaylarindan
kaynaklanmaktadir. Eger tane tane dékiilme olan
alanda veya graniti yerlestirmek icin kullanilan harcta
cesitli tuz mineralleri varsa ciceklenme olaylart da
meydana gelebilir. Bu durum, yiizeyde beyvaz bir tortu
birikimiyle kendisini gostermektedir.

4.1.7. Kabuklanma

Granit ylizeyinden levhalar veya seritler
halinde kabuk soyulmasi seklinde ortaya ¢ikmaktadir.
Atmosfer etkileri ile kimyasal reaksiyonlar, tasin belirli
diizlemlerinden tane dokiilmesi veya kiiresel bir sekilde
ayrismaya yol acabilirler.

4.1.8. Rutubet alma

Tane boyutu biiviikliigiinden veyva kristal
yvapisindan dolayi permeabilitenin  yiiksek oldugu
granitler dosendigi yerde, alttan yiizey sularm absorbe
ederler. Granit icerisinde toplanan sularin miktar
sicakliga, yiizeyine uygulanan cilalanma islemine, yer
egimine ve havadaki nem oramna bagl olarak yiikselir
veya azaltv. Granitlerin islanma donemi bovunca
zeminde bir renk kararmasi goriiliin. Nem miktarinin
stirekli olarak degisiminden dolayi lekelenme,
kabuklanma, pul pul dékiilme ve ciceklenme olaylari da
olusabilir. Problemin giderilmesi i¢cin mermeri
etkileyen suyun kaynaginin kesilmesi gerekir.

4.1.9. Parcalanma

Parcalanma, granitlerden belirli biiyiikliikte
bir parcamn kopmasidiv. Parcalamaya etkin olan
olaylar ¢iceklenme, catlaklara giren sularm donma-
¢oziilmesi veya mikro-fissiir ve ¢atlaklar gibi yapisal
kusurlardan kaynaklanabilir. Bu olay kristal yapisi cok
stki olan granitlerde diger kayaglara gore daha az
goriilmektedir. Ancak distan gelen darbelerin etkisi ile
bazi durumlarda kii¢iik parcaciklarin  kopmasi
olabilmektedir. Ozellikle iri ortoz kristalleri iceren
granitler bu konuda daha duyariidir.

4.2. Yerlestirme ve kullanim hatasindan kaynaklanan
problemler
4.2.1. Parlakligin kaybolmasi

Mermer, granit, kire¢tasi gibi cok yaygin olarak

capillary cracks. After evaporation, the salt stains the
surface as a white blemish. This phenomenon is called

[flowering. Flowering can be visible in only a part of the

granite surface, or it can cover a whole surface. Among
the possible reasons for flowering are the presence of
salts in the composition, the mortar used for
installation, unsuitable surface cleaning chemicals,
insufficient cleaning and rinsing water. The presence of
salt compounds in the mortar used for the installation of
granite is one of the primary factors increasing

flowering.

4.1.5. Erosion

Erosion is defined as the abrasion of natural
stones used as flooring or coating by the effects of rain
or other wind-driven particles. This decomposition
mechanism makes its work in a very long time, and
creates more serious problems in other stones and
marbles in comparison with granite. Nevertheless, the
possible erosions in visible surfaces and edges that can
occur due to these effects should be inspected carefully.
Erosion type abrasions are relatively less of a problem
in granite coatings, but they cause a stronger effect in
statues and ornaments with fine details.

4.1.6. Crumbling

Crumbling is witnessed as the first phase in the
very serious decomposition occurrences such as crust

formation, peeling, and chipping. Crumbling is

generally due to the granular structure of the rocks, and
is caused by the freezing and thawing of the capillar
humidity between crystals. Depending on the existence
of various mineral salts in the area at where crumbling
is occurring, or inside the mortar used to install the
granite, flowering can also happen and make itself
visible by a white deposit on the surface.

4.1.7. Crust formation

It shows itself in the form of crusts on the
surface of the granite shaped like plaques or stripes.
The atmospherical effects or chemical reactions may
cause the stone to crumble at certain planes or global
decomposition.

4.1.8. Humidification

Granites which have a high permeability due to
their large particle sizes or their crystal structures
absorb the surface waters from the bottom, at the place
on which they are placed. The amount of the water
collected inside the granite can vary depending on the
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kullanilan dogal taslar gozenekli materyallerdir. Ancak
bazilart digerlerine gorve daha fazla absorban ozellik
tasir. Bu ézellik dogal taslarin bazi fiziksel ozellikleri
(porozite, permeabilite ve absorpsiyon) ile ilgilidir.
Dogal taslarn yiizey poroziteleri i¢ine su, kir, toz ve yag
gibi maddeler yerleserek lekelere neden olurlar. Bu
lekeler yiizeylerin mat ve eski bir goriiniim vermesine
vol agarlar. Oncelikle lekenin kaynagi ve cinsi tespit
edildikten sonra uygun kimyasal maddeler ve temizleme
vontemleri uygulanmalidir.  Eger yanhs kimyasal
madde ve temizleme yontemi uygulanirsa lekeler daha
fazla yayilabilir ve tasin derinliklerine hareket ederek
daha kalict bir hale gelebilin. Bu durumda hi¢
beklenilmeyen yeni bir leke tiirii de olusabilir. Mermer
viizeylerin ilk giinkii gibi temiz ve cilali olarak kalmasi
icin koruma islemleri uygulanir. Koruma islemleri ayni
zamanda mermerlerin estetigini ve degerini arttiran bir
islemdir (Celik ve Kavusan, 2002).

4.2.2. Yerlestirme hatalart

Tiim mermer ve dogal taslarda oldugu gibi
granitlerde de bilinen yerlestirme yontemleri
kullamilmaktadir. Yerlestirme sirasinda tasin
verlestirilecegi yatak kisminin harg ile diizgiin bir
tesviyesi gereklidir, plakalar altinda kalacak bosluklar
veva iri ¢cakil taneleri de plakalarin kirilmasina vol
acabilir. Tas ocaginda blok alma asamasinda patlayici
madde kullanmilmasi da benzer olaylara sebebiyet verir.
Ciinkii patlamanin sarsintist ile tasin icinde ¢ok kiiciik
fisstirler olusur. Bu kilcal catlaklar daha sonraki tas
isleme asamalarinda veya kullanim sirasinda tasin
larilarak par¢alanmasina yol agar.

Daoseme olarak kullanilan vapi taslarinin
ankrajlt montaj uygulamalarinda, demir ve galvanizli
civiler ve baglanti elemanlart dogal taslara biiyiik
zarar verirler. Clinkti nemli ve kirli havalarda Fe ve
Zn'nin FeO, Fe203 ve ZnO'va cksidasyonuyla hacim
artist olmasindan dolayr dogal yapi taslarinda kopma
ve catlamalar olusur. Ayrica yapi taslarinda pas
lekeleri olusabilir (Kaya, 1999).

4.2.3. Lekelenme

Tiim dogal taslar az veya cok adsorpsiyon
ozelligine sahiptir. Fiziksel ozelliklerinden dolayi
bazilart digerlerine gore daha fazla emme dézelligi
gosterirler. Bu da dogal taslarin kullanmim yerleri
seciminde dikkat edilmesi gerekli olan dnemli bir
ozelliktiv. Ciinkii mermerlerin leke tutmalart biiyiik
olgiide emme kapasiteleri ile direkt olarak iliskilidir
(Celik, 2002). Mermer olarak kullanilan bazi dogal
taslarim emme kapasiteleri Tablo 5'de verilmistir.

Mermerve dogal tas yiizeylerinde goriilen renk

temperature, the waxing operation applied to the
surface, the inclination of the surface, and the humidity
of the surrounding air. A darkening of the color in the
surface is visible during the humidification period. The
continuous change in the amount of humidity can also
cause staining, crust formation, scaling, and flowering.
The source of water affecting the marble must be
isolated in order to cure the problem effectively.

4.1.9. Breaking

Breaking is the separation of a large part from
the granites. The incidents leading to the breaking can
be created by flowering, freezing/thawing of the water
entering the cracks, or structural defects such as micro-

fissures and cracks.These incidents are less frequently

visible in granites with a tighter crystal structure when
compared with other stones.However, the breakage of
some small particles is possible under the influence of
external blows.Particularly granites containing large
orthos particles are more susceptible in this respect.

4.2. Problems due to installation and usage errors
4.2.1. Loss of Luster

Widely used natural stones such as marble,
granite, and limestone are porous substances. Some of
them exhibit a higher absorbency in comparison with
the others. This property is related to some physical
properties (porosity, permeability, and absorption) of
the natural stones. Substances such as watey, dirt, dust
and oil enter into the surface pores of the natural stones,
causing stains. These stains create a dull and worn view
on the surfaces. Suitable chemicals and cleaning
methods must be used after the establishment of the
source and type of the stain. If incorrect chemicals
and/or cleaning methods are used, the stains may
extend to a larger area, or gain a more permanent
structure by penetrating into the stone. A totally new,
unexpected type of stain can also be created in such
circumstances. Protective measures are used to keep the
marble surfaces clean and polished as in the first day.
Protective measures also increase the aestheticism and
value of the marbles (Celik and Kavusan, 2002).

4.2.2, Installation errors

Granites are installed using the well known installation

techniques as with the marble and other natural stones.

The bed on which the stone will be placed is required to
be leveled using a mortar. The presence of voids or large
stones may cause the plaques to break. Use of
explosives in the quarry during the separation of the
block can cause similar incidents. This is due to the
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degisimleri lekelenmenin en bariz isaretidirLekeler
cilalt mermer yiizeyinde donuk veya puslu bir goriiniim
gosterirler.Lekelenmig yiizeyler genellikle soluk renkler
veya degismis renkler olarak ortaya ¢ikarlar. Bu lekeler
organik veya inorganik kokenli olabilecekleri gibi su
bazlt veya yag bazli da olabilirier.Granitlerde
lekelenmeye neden olan sebebin ortadan kaldirilmasi
vani granitin ilk haline getirilmesi olduk¢a zordur. Eger
bir emme séz konusu ise bu mikrvoporoziteli yapisindan
dolayi feldspatlardan kaynaklanmaktadir.
5.SONUCLAR

Granitler bilinen ve kullanilan en saglam dogal
taslar olmasina ragmen gerek biinyelerinden gerekse
dis ortamlardan kaynaklanan sebeplerle zaman
icerisinde bozulmaya ugrayabilmektedirler.
Granitlerin uzun villar ilk goriiniimiinii bozmadan
kullanmilabilmesi kullanim yerive kullanim ozellikleri ile
de dogrudan ilgilidir. Siirekli 1slak ortamlarda
kullanilan granitlerin kristal yapilarinin ince taneli ve
porozitelerinin de ¢ok diisiik olmasi gereklidir. Iri taneli
ve taneler arasindaki bosluk miktari viiksek olan
granitler suyu veya diger kimyasallar digerlerine gore
daha kolay bir sekilde absorbe edecektir. Granitlerde
bozusmanin olmayacagim diisiinerek bakiminin ihmal
edilmesi de onlarin daha kolay ve zamanmndan once
bozusmaya ugramasina yol ac¢acaktir. Kullanim yeri
dikkate alinarak uygun ozelliklere sahip granitlerin
kullanilmast da sorunun olugmasini geciktirecek veya
alinan onlemler ile yok edebilecektir:
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Formation of very small fissures in the stone by the
shock of the explosion. These capillary cracks cause the
stone to break in the later processing steps or during
usage.Steel and galvanized nails and connection
members used for the anchored installation of the
stones as flooring cause the largest amount of damage
in the natural stones. This is because the enlargement
caused by the oxidation of Fe and Zn into FeQO, Fe,O,
and ZnO under humid and dirty air, causing cracks and
breakage in the natural construction stones.
Additionally, rust stains can also form on the natural
construction stones. (Kaya, 1999).
4.2.3. Staining

All natural stones possess an absorption ability
of a varying degree.Some are more absorbent then the
others due to their physical properties. This is an
important consideration to be remembered during the
selection of a stone depending on the place of usage.
This is due to the fact that the staining capabilities of
marbles are largely related to their absorbance
capacities. (Celik, 2002). The absorbance capacities of
some natural stones used as marble are givenin Table 5.
The color changes visible on the surfaces of marble and
natural stones are the most significant sign of staining.
On the polished surface of the marble, stains are visible
as dull and misty areas. Stained surfaces usually appear
as faded or changed colors. These stains can be of
organic or inorganic origin, or water based or oil
based. The elimination of the reason for staining in
granites, or in other words, the restoration of granite, is
quite difficult. If absorption is present, this is due to the
microporous structure of the feldspars.

5. CONCLUSIONS

Although they are the strongest natural stones
known and used, granites can develop defects in time,
due to reasons related to either their own structure, or
external environment. Long term usage of the granites
without the deterioration of their initial appearance has
also a direct relationship with their area of use and the
specifications of usage. Granites used in a continuously
wet environment needs to have a very fine crystal
structure and a very low porosity. Large grained
granites with a large inter-grain void absorb water and
other chemicals more readily in comparison to other

types.

Neglecting the maintenance of the granites
under the misconception that they will not degrade over
time will allow their easy and premature degradation.
The use of suitable granites taking into account the
requirements of the application place will retard the
occurrence of a problem or it will be possible to cure
any problems with simple measures easily.
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