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Due to their strength, their high resistance
against abrasion, pressure and decomposition, their
beautiful color and high luster; granites have been used
in construction, as surface coating or cobblestone since
very oLdtimes. The strength of granites depends 017. the
decomposition degree of the minerals in their
composition, the amount ofquartz, the size of the

In addition to minerals such as quartz and
feldspar 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.

One of the strongest and most endurable
natural stones used ill architectural applications and
construction sector is Granite. Granite is generally
described as a stone of magmatic origin, with a grainy
appearance, inpink, hardgray 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.

1. INTRODUCTION

Granitler saglam, astnmaya, bastnca ve
aynsmaya karst direncli olmalan, guzel renkli ve iyi
cila kabul etmeleri nedeniyle yapt islerinde gerek
kaplama olarak gerekse parke tast yapimtnda eskiden
beri kullantlmaktadtr. Granitlerin sag/am/tgt icindeki
minerallerin aynsma derecesine, kuvars miktanna,
tanelerin boyutuna ve kristallesme derecesine baglidir.
Granitlerin mineralojik bilesimin de bulun an
feldspatlar cesitli faktorlerin etkisi alttnda aynsirlar
Bu aynsma on binlerce hatta yiiz binlerce yilda olabilir.

Granitin bilesiminde bulunan kuvars ve
Jeldspat minerallerinin yam stra mika, hornblend ve
piroksen gibi silikat mineralleri de bulunur Grand
mermet; kirectasi, traverten ve diger dogal taslara
gore, asitlere ve kimyasal etkilere karst daha
dayantklidtr: Granitgibi magmatik kokenli dogal taslar
inert bir yaptya sahip olduklan icin bozusma oranlan
karbonat bilesimli olanlara gore daha azdir Daha az su
emme kapasitesine veporoziteye sahiptirler. Sertlikleri
de dahafazladir.

1. GiRi$
Mimari uygulamalarda ve insaat sektorunde

kullanilan dogal taslarin ell sag/am ve dayantklt
olanlarindan birisi granittir. Granit gene/ olarak taneli
goriiniimlu, pembe, acik veya koyu gri renkli,
bilesiminde kuvars ve feldspat gibi acik renkli
minerallerin yam sira mika ve hornblend gibi koyu
renkli mineraller bulunan magmatik kokenli bir kayac
olarak tanimlanir: Ancak bu tantma uymayan taneli
fakat koyu renkli bazi kayaclar da gran it olarak
degerlendirilir: Ornegin; diyorit, bazalt, gabro ve
diyabaz gibi. Ancak bu kayaclai; kuvars ve alkali
feldspatlar gibi mineralleri ya hie icermezler veya cok
az oranda icerirler ama kullantm amaci ve ozellikleri
b akt m t n d an g r an i t il e ay n t k a t eg o ri d e
degerlendirilirler.
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Although used in many countries since a long
time, usage of granite in Turkey is not vmy 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 Kemah villages of
Canakkale. These quarries are still used for
cobblestone and border stone production.

Today, granite and other stones with granite
composition areproduced in thefollowingplaces (Kun,
2000):
*Kozak granite between Ayvalik and Bergama.
*Black Sea Gray atDogankent Giresun
* TurkishDelight at Kaman Kirsehir
*Anatolia and Balaban Green (granite with epidote) at
Savcili Ktrsehir
"Giresun Mink.Aksaray Nova.Aksaray Yaylak,
Kircicegi Pink.Anatolian Grey.Beypazari and Kaman
Rosa.

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.

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 undecomposedform 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.

Magm atik kay acl ar, yer kab ugunun
derinliklerinde bulunan magmantn yerin belirli
derinliklerinde, yeryuzune yakin catlaklar veya
yartklar icerisinde veya yeryuziine ctkuktan sonra
soguyarak katilasmasi sonucu olusan kayaclardu:

2.GRANiriN 6ZELLiKLERi

Bu nedenle aynsmamis halde kullantlan gran itler. dis
etkilerle bozusmadan yiizlerce ve binlerce YII ilk
durumlarini koruyabilir. Granitler mineralojik
bilesimlerinde dolayi normal bir mermere gore 2 kat
daha serttirler: Granitler olusan catlak sistemine gore
genellikle 3 farkli dogrultuda kolaylikla bloklara
aynlma ozefligi gosterir. Bu ozellik granitlerin blok
elde edilmesini kolaylastinr ve parke tasi olarak
kullanilmasuu saglar

Duny a uzerinde bircok iilkede granit
olusumlari vardtr: Ancak ticari oneme sahip olan ve
dunyaca bilinen granitler G'Afrika, Hindistan, Cin, G.
Amerika, Skandinav ulkeleri, Italya, Ispanya ve
A.B.D'debulunmaktadir.

Granitler yurt dtsinda uzun yillardan beri
kullanilmasina ragmen Turkiye'de pek kullanimi
yaygin degildir Turkiye'de eski eserlerde kullanilan
granitlet; gri beyaz renkli ve iri ortozludur. Bu granitler
Canakkale Ezine, Kestanbol, Kocali ve Kemah koyleri
civarindaki ocaklardan ctkarilmtstir Bu ocaklardan
halen parke tasi ve bordur tasi imalatinda
yararlarulmaktadir.

Bu gun isletilen granit ve granit bilesimli
kayaclar ve bulundugu yerler sunlardir (Kun, 2000):
*Ayvalik ile Bergama arasinda Kozak graniti
*Dogankent GiresundaKaradeniz Gri
*Kaman Kisehir'de Tiirk Lokumu
* Savcili Kirsehir'de Anadolu ve epidotlu granit olan
Balaban Green
"Giresun Vizon, Aksaray Nova, Aksaray Yaylak,
Kircicegi Pembe, Anatolian Grey,Beypazart veKaman
Rosa isletilen granitlerdendir.

Figure 1.The location of
granitic stones ill Turkey.

Sekil. 1.Tiirkiye granitik
kayaclann bulunduguyerler:
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J- Mineralogical composition: Granite, one of
the most important of natural stones, is used for
building since velY old days because 0/ its hardness,
strength, durability, COlO1~ and texture.The main
mineral ratios are given in Table J for various granite
types having differing color.texture and structure
properties. The crystal sizes of all these minerals are
satisfactorily large to allow easy visual discrimination
inside the granite. Granite isformed 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 velY good linkage between the
grains.

2- Chemical Composition.The chemical
compositions of the magmatic stones used as marble
are heavily based on Si02 and A1]03,The hardness and
durability provided by this property gives an important
advantage in theirfields ofuse. Particularly inplaces

All magmatic stones used as marble are called
with the generic name of+granite ". However; it is 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 ofseveral
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.

Magmatic stones areformed as the result ofthe
solidification by cooling 0/ the magma in cracks or
crevices near the surface, or after emerging to the
surface.

2. PROPERTIES OF GRANTTE

2-Kimyasal Bilesim: Mermer olarak kullanilan
magmatik kayaclartn kimyasal bilesimleri agtrliklt
olarak Si02 ve AI203 bilesimlidir. Bu ozelligin
sagladlgl sertlik ve dayanikltltk kullantm yerlerinde
avantaj saglamaktadu: Ozellikle kimyasal etkilere actk
olan laboratuvar; hastane gibi yerlerde, kimyasal
reaks iyonl ara dayanikl i magmatik kay acl ar
k ull aml m aktadir. Bazt m agm a t ik kaya cl art n
karakteristik kimyasal bilesimleri Tablo 2'de
verilmistir.

J -Mineralojik bilesim: Dogal taslarin en
onemlilerinden birisi olan granit sertligi, saglamltgt,
dayatukltligi, rengi ve dokusu nedeniyle eskiden beri
yapt tasi olarak kullanilmaktadu: Farklt renk, doku ve
yapz ozellikleri gosteren granitler icerisindeki esas
mineral oranlart Tabla J 'de verilmistir.: Tum bu
minerallerin kristal boyutlari granit icerisinde
rahatltkla gozle aytrt edilebilecek kadar biiyiiktur.
Granit yerin belirli derinliklerinde (25 40 Ian) 650
900 oC sicakltktaki silikat bilesimli magmanin
yeryuzune dogru yiikselerek sogumas/ sonucunda
0IUY111U$tW: Sogumantn htzli olmast sonucunda kucuk
taneli kristaller olusurken, yavaJ soguma sonucunda
da iri kristalli taneler olusmustur. Tanelerin
birbirlerine iyice kenetlenmis olmastndan dolayz cia
saglam ve dayantklt biryapiya sahiptir.

Mermer olarak kullanilan
tum magmatik kokenli taslar icin genel olarak "granit"
terimi kullantlm alctadtr. Ancak kullanilan her
magmatik tasin granit bilesimli olmadigi asikdrdir:
Magmatik kokenli taslar iki sekilde kullanilmaktadn:
Hem kesilip parlattldiktan sonra hem deparlatilmadan
dogal sekliyle kullanilmaktadtr: Dogal taslarda secimi
etkileyen bircok parametre vardir. Magma kokenli
mermer olarak kullanilan kayaclar birtakim
ozelliklerindeki ustunliik nedeni ile diger mermer
cesitlerine iistiinluk saglamaktadtr: Magma kokenli
granit vb kayaclartn onemli ozellikleri mineralojik
bilesim, kimyasal bilesim, renk, sertlik, tane boyutu ve
teknoloj ik ozelliklerdit:

Table 1.Average distribution
0.( the main minerals ill granites
(ogulll, 1976).

Tablo1. Granitlerin i~erdig;esas
minerallerin ortalama
(/aglfwu ((:oglllu, 1976).

Yiizdeler (Percentage)
Mineraller Mineral

En az (Millil1ll/l1I)(%) En~ok(jl1axillllllll)(%)

Feldspat
Alkali Fcldsparlar

30 60Alkaline Feldspars

Feldspar
Plaj ioklaslar 0 35Plagioclases

Kuvars (Quartz) 10 40

Koyu minerallcr (Dark minerals) 10 35

MERMER~~~~~~~~~~~~~~~~~~MQrt-NisQn2006



Hardness is provided by the properties of the
minerals present in the composition. Whilefeldspar and
hornblende in the composition has a hardness of5 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

d-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.

S-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 ofthese minerals in
the composition, the color of the granite can be white,
pink,or light gray.In addition to these, granite a/so
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 itsfeldspar 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 ofthe granite to be darker.

open to chemical influences, such as laboratories and
hospitals, magmatic stones resistant against chemical
reactions are utilized. The chemical compositions of
some magmatic stones aregiven in Table2.

3-Renk: Dogal yapz taslannin dekorasyon
amactyla kullanilmasi durumunda en onemli fiziksel
ozelligi renkleri olmaktadtr: Ayni zamanda renk:
h omoj enl igi kul lan im s ir as in d a ar an il an
ozelliklerdendir.Granit esas olarak kuvars, alkali
feldspat ve plajioklaslardan meydana gelmistir. Bu
minerallerin bilesimde yer alan oranlanna gore
granitin rengi beyaz, pembe veya acik gri olarak
sekillenir.Bunlann yam stra granit az oranlarda koyu
kahve, koyu sr! veya siyah renkli, biyotit ve hornblend
gibi mineraller de icerir.Magmatik kayaclardan
granitin rengi daha cok icerdigi feldspattan
kaynaklanmaktadir Labrodorit ise yanardonerli bir
renk:gdstermektedir: Granitler mermerlere gore daha
homojen bir renk dagilimi gosterirler.Bilesimde
bulunan ortoz granite pembe veya kirmtzi bir renk
verirken epidot minerali yesil bir renk vermektedir.
Mafik minerallerden hornblend veya biyotitin cok
m i k t a rd a b u l u n m a s i granitin r e n g i n i
koyulastirmaktadir:

4-Sertlik ve dayanikhlik: Magmatik kayaclann
mermerlere karst onemli ustunluklerinden birisi de
sertligi ve dayanikliligtdir.Dogal yapz taslannin
atmosfer etkilerine karst gosterdigi direnc onemli bir
ozelliktir.Sertlik bilesimde yer alan minerallerin
ozelliklerinden kaynaklanmaktadir Bilesimde yer alan
feldspat ve hornblend 5-6,5arasznda bir sertlige
sahipken, kuvars 7 sertlige sahiptirBundan dolayi
granitik bilesimli kayaclar sert kayaclardirBu ozellik
kullanzmda avantaj saglarken, isletme ve kesme
islemlerinde problem yaratmaktadir. Granitler
mineralojik bilesimlerinde dolayi normal bir mermere
gore 2kat daha serttirler

5-Tane boyutu: Magmatik kayaclann dokusal
ozellikleri bazen porfirik ozellik gosterirken bazen de
taneli yapilidir.Kullanimda istenilen onemli
ozeliikierden birisi de tanelerin birbirine yakzn
boyutlarda olmastdir.Kayaclann olusum sartlartna

Tablo2.Magmatik kiikenli kayaclartn ortalama kimyasal bilesimleri (Blyth and Freitas, .1977).
Table2.Average chemical compositions of stones of magmatic origin (Blyth and Freitas, 1977).

Si02 Al203 Fe203 FeO MgO CaO Na20 K20 H2O
Kayac (Stone) (0/0) (0/0) (0/0) (%) (%) (%) (%) (%) (%)

Granit (Granite) 70.2 14.5 1.6 1.8 0.9 2.0 3.5 4.1 0.8

Granodiyorit (Granodiorite) 65.0 15.9 1.7 2.7 1.9 4.4 3.7 2.8 1.0

Diyorit (Diorite) 56.8 16.7 3.2 4.4 4.2 6.7 3.4 2.1 1.4
Gabro (Gabbro) 48.2 17.9 3.2 6.0 7.5 11.0 2.6 0.9 1.5
Siyenit (Sienit) 60.2 16.3 2.7 3.3 2.5 4.3 4.0 4.5 1.2



Tabla3. Granitik kayaclarda bazi minerallerin ortalama tane biiyiikliikleri

Table 3. Average grain sizes of some minerals ill granitic stones

Mineraller Mineral Mineral Kristal Buyuklukleri (Mineral Crystal Sizes)

En biiyiik (Largest) (mm) En kiicllk (Smallest) (rum) Ortalama (Average) (nun)

Ortoz (Or/has) 1,22 0,20 0,71
fcldispat

Mikroklin iMicroctine) 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

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 polish ability, hardness, strength,
the variety of coLors and patterns,

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 Standards 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
for areas of use for which this property is desired.

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.

are twice harder than a regular marble.gore degisen bu ozellik, onlann kullanimlannda da
onemli blr etkendir. Granitler birbirine yakin
biiyiiklukte taneler icerirken bazen cok biiyuk taneler
de icerebilir. Iri boyutlu taneler (ozellikle feldspat)
daha koiay asinma ve bozusma olaylartna maruz
kaldtgi icin kullantmda tercih edilmez. Yine iri boyutlu
feldspat iceren tanelerin basinc mukavemetleri
digerlerine gore daha dii:juk olmaktadtr. Ayni sekilde iri
taneli bir granit kuciik taneli bir granite gore daha
fazla su emme ozelligi gostermektedir:

6-Teknolojik Ozellikler: Kayaclartn kullanim
yerlerinin belirlenmesinde teknolojik ozellikleri etkili
olm aktadir.Kayacl artn teknolojik ozelliklerini
belirlemek icin yapilacak deney ve muayeneler Turk
Standartlari tarafindan belirlenmistir. Granitlerin
kullanim yerlerine gore sahip olmasi ongoriilen
teknolojik ozellikler Tablo 4 de verllmistir.Magmatik
kokenli kayaclar genelde mermerlere gore daha iyi
t eknolojik ozellikler gostermektedir.Ozellikle
mukavemet degerlerinin yiiksek olmasi kullanim yeri
tespitinde bu ozelligin aradigi yerler icin granitlerin
tercih edilmesine yol acmaktadir.
3. GRANiTiN KULLANIMI

Guniimuzde dogal taslara olan ragbetin
artmasina paralel olarak, granitler de diger doga!
taslar gibi binalarin cesitli yerlerinde yapt tasi olarak,
ic ve dl$ mekanlarda ve mimari uygulamalarda,
dekorasyonda kullanilmaktadtr: Cok yuksek cila alma
kapasitesi olan, serilig] ve saglamltg: ile bircok renk ve
desen secenegi sunan granitler.saglamligin ve
dayamkliligin istenildigi kullantm alanlannda diger
dogal tas ve mermerlere gore daha cok tercih
edilmektedir. Ciinkii degisik renk ve desen
kombinizasyonlari ile cok giizel desen uygulamalanna
izin vermektedir. Granitler; uygulamalarda hem cilali
yiizeyleri hem de honlama, kumlama, cekicleme, alevle
ya/..:711O gibi dogal ve dogala yalan goriinumlii yuzey
sekilleri ife kullamlmaktadir (Celik ve 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. Granites 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 aminimum,

1m}of granite with a thickness of2 em weighs
approximately 60 kg, and the same with a thickness of 3
em 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 111m and 3400 mm X J800 mm.
However; the sizes of theproduced plates vary between
2200 mm 2700 mm and 1300 mm - 1600 min
(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 of300 X 160em,
and plates can have thicknesses of 1.0 1.5 and 2.0 em,
with sizes of30X30, 40X40, 60X30, 60X60and80X
40cm,

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).

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 vely
beautiful designs to be created.

Table 4. Technological
properties of magmatic
origin stones.
(Kose and Onargan, 1992).

Tablo. 4.Magmatik kokenli
kayaclann teknolojik
iizellikleri
(Kose ve Onargan, 1992).

Granitin guzel gorunun1.ii, cizilmeye karst
dayanimt ve temizliginin kolay olmast ic mekanlarda
baslica tercih sebeplerindendir. Bu ozellikleri ileyer ve
duvar kaplamalan ve mutfak tezgahlari icin ideal bir
tercihtir. Giizel renk ve desenlerin yam sira, sicakliga,
cizilmeye ve bakteri iiremelerine karst digerlerine gore
daha direncli olan granitler, mutfak tezgahi
uygulamalarinda kolaylikla lekefenebilen mermer
yerine granitler daha uygun bir secim olabilir. Ancak
yiizey koruyucu kimyasal maddeler ile surekli olarak
yiizey muamele edilmelidir.

Bu islem mermerler icin iki yzlda bir iken
granitlerde her yil yapilmalidir. Yiizey koruma
islemlerinde yuzeydeki mikro bosluklar ince bir film
tabakast de kaplanmakta veyiizeyin emicilik ozelligi en
aza indirilmektedir:

2 em kalinligtndaki 1 m2 granit yaklasik 60 kg
gelirken 3 em kaltnltgtndaki ise 90 kg gelmektedir:
Granitler genellikle 20-30 bicakli katrakLar ile kesilir.
Kesilen levha ebatlan bloklartn saglamligtna gore
1800 mmx 1200mm den 3400 mmx 1800mm'ye kadar
olabilmektedir. Bununla beraber uretilen levha
boyutlan 2200 mm 2700 mm ile 1300 112m- 1600 mm
arasinda degisir (Anonim (b), 2002). Granit
ocaklarindan elde edilen bloklardan kesilerek
boyutlandtrtlan granitlerin enyaygtn uretilen boyutlan
ciasunlardtr (Anonim (c), 2002), Levhalar enJazla 300
x 160 em ebatlarznda olabilirken plakalar 1.0 1,5 ve
2.0 em kalinlikta olmak iizere 30x30, 40x40, 60x30,
60x60 ve 80x40 em boyutlannda olabilir

Mutfak tezgahlari ise genellikle 3 em
kaltnligtnda kesilmektedir. Kullanici isteklerine gore
degisik tip kenar pah sekillerl uygulanmaktadir. Genel
olarak granitlerin kullanim alanlari sunlardir (Anonim
(aJ,2002):

Ic ve dis mekanlarda belirli boyutlarda kesilmis
ve ebatlt olarak kaplama, doseme, merdiven basamagi,
denizlik, mutfak tezgahi olarak,
Tas duvar; koprii kemeri, kaldtrim tasi ve bordur tasi
olarak belirli olciilerde ebatlt veya ebatsiz olarak,
Sus esyast masa, sehpa gibi mobilya uygulamalan,
barbeku vesomine kenar kaplamalan,
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Granit (Granite) Asidik 2,6-2.R 0.4-1,5 0,2-0,5 0,4-1,5 II>O()·3300 100-200 S,H

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

Gabro (Gabbro) Bazik 2,g.3,0 0,5·1.2 0,2-0,4 0,5-1,2 1700·3000 100-220 s-s
Siycnit (Sienit) Asidik 2,6.2,8 0,4.1,5 0,2-0,5 0,4-1,4 1600·2400 100-200 S·S

Diyabaz (Diabase) Bazik 2,8.2,9 0,3-0,1 0,1-0.4 0.3-0,1 ISOO·2940 150·250 5·8

Gnays (Gnays) Asidik 2,6·3.0 0,4·2 0,1-0,6 0,3-1.8 1800-2800 ~-IO

Serpamin (Serpentine) Bazik 2,6-2,7 0,),2 0,1-0,7 0,3-1,8 1~()()'3020 K·18

TS 2513 ve I and 2.sS 0,75 1200 75
1910min.



4.1.1. Blistering
A blister or swelling on the surface of the

granite ends up with the separation ofa part from the
surface. This is a common occurrence ingranite 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

4. PROBLEMS IN THE USAGE OF GRANITE
Theproblems faced in the usage of granite can.

be categorized under two main headings. (Anonymous
(a},2002):
l.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
gran ites and lack of maintenance

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 an.dprocessed decorative slabs
Slabs cut and processed with a smooth surface
Slabs cut andprocessed with.a rough surface

Granites are classified according to their
shapes and application areas asfollows:

Kitchen counters are usually cut with a thickness of 3
em. 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 andpedestals,
Tombstones,

$ekiI2. Granitlerde yiizey koruma oncesi ve sonrast emicilik ozellig;.
Figure 2. Absorbancy characteristic in granites before and after
surface protection.

4.1.2. Ufalanma
Ufalanma, gerek kaplama ve doseme gerekse

duvar veya kaldinm tasi olarak kullanzlan granitlerin
taneli yaptsindan kaynaklanmaktadtr. Her ne kadar
granit, atmosfer etkilerine dayantkli olsa da, ozellik~e
atmosfer etkilerinin cok yogun olarak yasandigt
bolgelerde altere olmus granitlerde goridmektedir:
Granit yuzeylerinden irili ufaklt mineral tanelerinin
ayrilmasi seklinde gerceklesmektedir:

Bu aynlma granitlerde olusan kink ve catlak
yuzeyleri boyunca, kenar ve koselerde daha cok
gorulmektedir. Tanelerin ayrzlma sebebi sert bir cisim
taraftndan yiizeye uygulanan bir darbe nedeniyle
olabilecegi gibi bir bozunma olayz sonucunda da
gerceklesebilmektedir:

Granitin yiizeyinde meydana gelen bir
kabanklik veya sislik yiizeyden tane kopmast ile
sonuclanmaktadtr. Bu olay granitin yam sira
kumtaslartnda yaygin olarak gorulen bir olaydtr. Bu
olaytn ana nedeni yer alti su seviyesine yakzn
bolgelerde granitin biinyesine su almasi ve icerisinde
b u l u n a n t uz la r i n b u sular v as it as iy l a
cozundiirulmesidir Bu durum karststnda bazi granitler
bozusmadan kalip stabilitesini koruyabilmektedir.

Bu olay ortaya ctkuktan SOI1l'agran ityiizeyinin
bakimi, sorunun cozulmesi acisindan etkili degildir.

4.1.1. Kabarma

4.GRANiriN KULLANTMINDA KAR$TLA$ILAN
PROBLEMLER

Granitlerin kullaniminda karsilasilan
problemler iki ana baslik alunda toplanabilirtAnonim
(a), 2002):
L'Granitlerin dogal yaptstndan ve bakimsizliktan
kaynaklananproblemler
2.Do$eme ve kullanim hatasindan kaynaklanan
problemler

4.1.Granitlerin dogal yaptstndan ve bakimstzhktan
kaynaklanan problemler

Heykel ve heykel kaidesi,
Mezartasi,
Kullanim alanlan dikkate alindiginda granitler
sekillerine gore $U sekilde simflandtrtlu:
l.Kirma tas (mtcir) olarakkullanimi
2.Dekoratif blok tas olarak kullanimi Geometrik
sekilsiz bloklar (mo[oz tas) Geometrik sekilli bloklar
(parke tag bordiir tasi) .. .
3.Dekoratifkesilmi!j ve islenmis levha kullarumt Yuzeyz
duzgiin kesilmis ve islenmis levhalar Yiizeyi piiruzlii
kesilmis ve islenmis levhalar
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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

4.1.4. Flowering

Cracks are defined as the openings of more than
1 111mwidth on the surface of thegranite. The cracks can
beformed 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, thepresen.ce of large sized stones inside the
mortar used for the installation ofgranite plates is a
common reason for cracks. Because these cracks are
transitory surfaces, they can alsopresent an entrypoint
to the water which will cause the dissolution of the salts
inside the granite. This results in aphenomenon called
flowering.

4.1.3. Cracking

Crumbling resultsfrom 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.

4.1.2. Crumbling

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 theproblem.

4.1.5. Erozyon
DO$el11eveya kaplama olarak kullantlan dogal

ta~'IG/'1I1yiizeyinin, riizgar ile ucan cesitli partikiillerin
veya yagmur etkileri nedeniyle astnmasi erozyon
olarak tantmlanmaktadtr. Cok uzun surede gerceklesen
btl ayrisma mekanizmasi diger dogal tas ve
mermerlerde granite gore daha biiyuk bir sorun teskil
etmektedir Yine de granitlerde bu etkilerden dolayt
gorunen yiizeylerde ve kenarlarda olabilecek
astnmalar incelenmelidir.Erozyon nedeniyle

4.1.4. Ciceklenme
Granitin bilesiminde bulunan tuzlar; sular

vasttastyla coziindurulmekte ve cozuniden tuzlu sular
kilcal catlaklar yoluyla yuzeye tasinmaktadir. Yiizeyde
olusan buharlasmalar sonucunda da tuz, beyaz bir leke
gibi yuzeyi kirletmektedir.Bu olaya ciceklenme
denilmektedir. Ciceklenme.granlt yiizeyinin belirli bir
bolgesinde gorulebilecegi gibi butiin yiizey boyunca da
olusabilmektedir. Ciceklenmenin muhtemel nedenleri
arasinda bilesimde bulunan tuzlartn yam sira
yerlestirme icin kullantlan harclai; uygun olmayan
yiizey temizleme kimyasallari, yetersiz durulama ve
temizleme suyu kullanimi saytlabilit: Ozellikle granitin
dosenmesi strasinda kullanilan harctn icinde tuz
bilesimlerinin bulunmasi ciceklenmeyi arttiran
faktorlerin basinda gelmektedir

4.1.3. Catlak olusumu
Catlaklar granit yiizeyinde gorulen 1mm daha

gents acikliklar olarak tantmlanmaktadu: Catlak
olusumu granitin kullanim alantna yerlestirme
strasindaki hatalardan, yap/sal kusurlardan ve yiizey
iizerine astrt yuklenmelerden kaynaklanabilmektedir.
Ozellikle granit plakalarin dosenniesinde kullanilan
harem icerisinde iri boyutlu cakillarin varligt catlak
olusumuna yol acmaktadir. Catlaklann siireksizlik
yiizeyleri olmasi nedeniyle, granit icerisindeki tuzun
coziindiirulmesini saglayan suyun giris noktasi da
olabilmektedir: Bu da ciceklenme denilen olaya yol
acmaktadir.

Tabla 5. Mermer olarak kullantlan dogal taslann % olarak emilie kapasiteleri (Anonim (d), 2001).

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

Kuvarsit Quartzite

Merrner Marble

GraniteGranit

--
% Kayac Cinsi Stone type %

0.2-0.5 Arduvaz 0.1-1.7

0.2-0.6 Kumtasi Sandstone 0.2-9.0

0.1-1.4 Kirectasi Limestone 0.2-12.0
~ -

Kayac Cinsi Stone type



Granites which have a high permeability due to
their large particle sizes or their crystal structures
absorb the surface watersfrom the bottom, at the place
on which they are placed. The amount of the water
collected inside the granite can vary depending on the

4.1.8. Humidification

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.

4.1.7. Crustformation

Crumbling is witnessed as the first phase in the
vety serious decomposition occurrences such as crust
formation, peeling, and chipping. Crumbling is
generally due to the granular structure ofthe 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.

4.1.6. Crumbling

Erosion is defined as the abrasion of natural
stones used as flooring or coating by the effects ofrain
or other wind-driven particles. This decomposition
mechanism makes its work in a vely 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 care/idly.
Erosion type abrasions are relatively less ofa problem,
in granite coatings, but they cause a stronger effect in
statues and ornaments with fine details.

4.1.5. Erosion

capillary cracks. After evaporation. the salt stains the
surface as a white blemish, This phenomenon is called
flowering. Flowering can be visible in only apart ofthe
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 ill the mortar usedfor the installation of
granite is one of the primary factors increasing
flowering.

4.2. Yerlestirme ve kullantm hatastndan kaynaklanan
problemler
4.2.1. Parlakltgtn kaybolmast

Mermen granit, kirectasi gibi cok yaygzn olarak

4.1. 9.Parcalanma
Parcalanma, granitlerden belirli biiyuklukte

bir parcanin kopmasidir. Parcalamaya etkin olan
olaylar cicekienme, catlaklara giren sulann donma
coziilmesi veya mikro-fissiir ve catlaklar gibi yaptsal
kusurlardan kaynaklanabilir. Bu olay kristal yapzsz cok
siki olan granitlerde diger kayaclara gore daha az
goriilmekledir. Ancak distan gelen darbelerin etkisi ile
bazt durumlarda kiicuk parcaciklann kopmasi
olabilmekiedit: Ozellikle iri ortoz kristalleri iceren
gran itIeI' bu konuda daha duyarltdtr.

4.1.8. Rutubet alma
Tane boyutu biiyiikliigiinden veya kristal

yapistndan dolayi permeabilitenin yuksek oldugu
granitler dosendigi yerde, alttan yiizey sulanni absorbe
ederler. Granit icerisinde toplanan sulartn miktan
sicakltga, yiizeyine uygulanan cilalanma isleniine, yer
egimine ve havadaki nem oranina bagli olarak yukselir
veya azalir: Granitlerin islanma donemi boyunca
zeminde bir renk kararmasi goruliir Nem miktartnin
siirekli olarak degisiminden dolayt lekelenme,
kabuklanma, pul pul dokiilme ve ciceklenme olaylari da
olusabilir. Problemin giderilmesi icin mermeri
etkileyen suyun kaynagtnin kesilmesi gerekir.

4.1.7. Kabuklanma
Granit yiizeyinden levhalar veya seritler

halinde kabuk soyulmast seklinde ortaya cikmaktadir:
A tmosfer etkileri ile kimyasal reaksiyonlai; tastn belirli
duzlemlerinden tane dokiilmesi veya kuresel bir sekilde
ayrtsmaya yol acabilirler.

4.1. 6. Tone tane dokidme
Taneler halinde dokiilme olayt kabuklanma,

soyulma ve kirilma gibi gayet ciddi ayrtsma olaylanntn
ilk asamast olarak gorulmektedir. Genellikle kayaclarin
taneli yapisindan kaynaklanan lane lane dokulme
olayt, kristaller arastna giren kilcal nemden ve
b u n l a ri n d o n m a=c o z ii lm e o l a y l a r t n d a n
kaynaklanmaktadir Eger lane tane dokidme olan
alanda veya graniti yerlestirmek icin kullanilan harcta
cesitli tuz mineralleri varsa ciceklenme olaylart da
meydana gelebilir. Bu durum, yuzeyde beyaz bir tortu
birikimiyle kendisini gostermektedir

astnmalat; gran it kaplamalarda daha az problem teskil
ederken, ince aynntili heykel ve sus esyalannda daha
cok etkili olmakiadir.
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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

4.2.2. Installation errors

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 water, 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. 1/ 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 ofthe marbles (Celik and Kavusan, 2002).

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

Breaking is the separation ofa 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.

4.1.9. Breaking

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, andflowering.
The source of water affecting the marble must be
isolated in order to cure the problem effectively.

Mermer ve dogal tas yiizeylerinde gorulen renk

4.2.3.Lekelenme
Tum dogal taslar az veya cok adsorpsiyon

ozelligine sahiptir. Fiziksel ozelliklerinden dolayi
bazilari digerlerine gore daha fazla emme (izelligi
gosterirler. Bu da dogal taslann kullanim yerleri
seciminde dikkat edilmesi gerekli olan onemli bir
ozelliktir. Ciinki: mermerlerin leke tutmalari biiyiik
olcude emme kapasiteleri ile direkt olarak iliskilidir
(Celik, 2002). Mermer olarak kullanilan bazt dogal
taslann emme kapasiteleri Tablo 5'de verilmistir.

Doseme olarak kullanilan yapt taslartntn
ankrajli montaj uygulamalarinda, demir ve galvanizli
civiler ve baglanti elemanlari dogal taslara buyuk
zarar verirler. Ciinkii nemli ve kirli havalarda Fe ve
Zn'nin FeO, Fe203 ve ZnO'ya cksidasyonuyla hacim
arttsi olmastndan dolayz dogal yapl taslannda kopma
ve catlamalar olusur Ayrica yapi taslarinda pas
lekeleri olusabilir (Kaya, 1999).

4.2.2. Yerlestirme hatalan
Tum mermer ve dogal taslarda oldugu gibi

granitlerde de bilinen yerlestirme yontemleri
kullanilmaktadir. Yerlestirme sirasin da tasin
yerlestirilecegi yatak ktsminin han; ile duzgiin bir
tesviyesi gereklidir, plakalar altinda kalacak bosluklar
veya iri cakil taneleri de plakalann kinlmastna yol
acabilir. Tas ocagtnda blok alma asamasinda patlayict
madde kullanilmasi da benzer olaylara sebebiyet verir.
Cunku patlamantn sarstntisi ile tastn icinde cok kuciik
fissurler olusur. Bu kilcal catlaklar daha sonraki tas
isleme asamalarinda veya kullantm sirastnda tasin
kinlarak parcalanmastna yol acar.

kullanilan dogal taslar gozenekli materyallerdir. Ancak
baztlart digerlerine gore daha fazla absorban ozellik
tastr Bu ozellik dogal taslartn bazifiziksel ozellikleri
(porozite, permeabilite ve absorpsiyon) ile ilgilidir.
Dogal taslann yuzey poroziteleri icine su, kir, toz ve yag
gibi maddeler yerleserek lekelere neden olurlar Bu
lekeler yuzeylerin mat ve eski bir goruniim vermesine
yol acarlar Oncelikle lekenin kaynagi ve cinsi tespit
edildikten sonra uygun kimyasal maddeler ve temizleme
yontemleri uygulanmalidir Eger yanlis kimyasal
madde ve temizLeme yontemi uygulanirsa lekeler daha
fazla yayilabilir ve tastn derinliklerine hareket ederek
daha kalict bir hale gelebilir. Bu durumda hie
beklenilmeyen yeni bir leke turu de olusabilir Mermer
yuzeylerin ilk gunkii gihi temiz ve cilali olarak kalmasi
icin koruma islemleri uygulantr Koruma islemleri ayni
zamanda mermerlerin estetigini ve degerini arttiran bir
islemdir (Celik ve Kavusan, 2002).
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5. CONCLUSIONS
Although they are the strongest natural stones

J..770wnand 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 velY 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
anyproblems with simple measures easily

Formation of vety 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 asflooring cause the largest amount of damage
in the natural stones, This is because the enlargement
caused by the oxidation of Fe and Zn into FeO, FezOJ

and ZnO under humid and dirty ail; causing cracks and
breakage in the natural construction stones.
Additionally, rust stains can also form on the natural
construction stones, (Kayo, 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 aregiven in Table5,
The color changes visible on the surfaces of marble and
natural stones are the most significant sign of staining,
On thepolished 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 ispresent, this is due to the
microporous structure of thefeldspars,AIIQnim (a), 2002; "Granite: Characteristics, Uses and Problems ",

U.S. General Services Administration His/uric Preservation Technical
Procedures,
Anonim. (b), 2002; http://www.vebeye.com/lerog
Anonim (c), 2002,' htlp:!/wwlV.websilegalm,y.com
AflQl1im(d),200 I"http://www,stonecareteclliques,colJI
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Edward Arnold Limited London.
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KAYNAKLAR

degisimleri lekelenmenin en bariz isaretidir Lekeler
cilali mermer yiizeyinde donuk veya puslu bir goriiniim
gosterirlerLekelenmis yiizeyler genellikle soluk renkler
veya degismis renkler olarak ortaya ctkarlat: Bu lekeler
organik veya inorganik kokenli olabilecekleri gibi su
bazlz veya yag bazli da olabilirler. Granitlerde
lekelenmeye neden olan sebebin ortadan kaldinlmast
yani granitin ilk haline getirilmesi oldukca zordut: Eger
bir emme soz konusu ise bu mikroporoziteli yap ZSl11dan
dolayt feldspatlardan kaynaklan maktadir.
5.S0NUf;LAR

Granitler bilinen ve kullanilan en saglam dogal
taslar olmastna ragmen gerek biinyelerinden gerekse
dis ortamlardan kaynaklanan sebep!erle zaman
iceris in de bozulmaya ugr ay abilmektedirl er.
Granitlerin uzun yillar ilk gorunumiinii bozmadan
kullanilabilmesi kullanim yen: ve kullantm ozellikleri ile
de dogrudan ilgilidir. Surekli islak ortamlarda
kullanilan granitlerin krista! yaptlanntn ince taneli ve
porozitelerinin de cok diisuk olmasi gereklidi r. t-t taneli
ve taneler arasindaki bosluk miktart yiiksek olan
granitler suyu veya diger kimyasallan digerlerine gore
daha kolay bir sekilde absorbe edecektir. Granitlerde
bozusmanin olmayacagint diisunerek bakimtnin ihmal
edilmesi de onlarin daha kolay ve zamanindan once
bozusmaya ugramasina yol acacakur Kullanim yeri
dikkate altnarak uygun ozelliklere sahip granitlerin
kullantlmasi da sorunun olusmastnt geciktirecek veya
alinan onlemler ileyok edebilecektir.
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