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ABSTRACT

Natural stones are extensively being used as construction materials. They are
generally used in pavements, as cladding and masonry material in walls. The aim
of this study is to determine some of the mechanical and physical properties of the
ignimbrite rocks of Bitlis-Ahlat region. The parameters used for investigating
these properties include compressive strength, water absorption, flexural strength
and abrasion loss. The results indicate that the ignimbrite rock should not be used
in the construction where flexural and compressive strengths are important and in
regions where freeze-thaw effects are substantial. The ignimbrite stone can only be
used for decorative cladding purposes.
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AHLAT TASININ (IGNIMBRIT) BAZI MEKANIK VE FiZIKSEL OZELIKLERININ

1. GIRiS

ARASTIRILMASI

OZET

Dogal taslar, insaat sektdriinde yaygin olarak kaldirimlarda, duvar kaplamalarinda
ve tastyict duvarlarda kullanilmaktadir. Bu caligmada, Bitlis-Ahlat yoresinde
bulunan ve Ahlat tas1 olarak bilinen ignimbritin bazt mekanik ve fiziksel
ozelliklerinin belirlenmesi amaglanmigtir. Bu 6zelliklerin belirlenmesi igin basing
dayanimi, egilme dayanimi, su emme ve asinma kaybi parametreler olarak
kullanilmigtir. Elde edilen sonuglara gore Ahlat tasi, asinma, egilme ve basing
dayaniminin 6nemli oldugu yerler ile donma-¢6ziilmenin etkili oldugu bélgelerde
kullanilmamalidir. Ancak bu tas, dekoratif amagli kaplama malzemesi olarak
kullanilabilir.

Anahtar Kelimeler: Ahlat tasi, Ignimbrit, Kaplama tasi.

1. INTRODUCTION

Ulkemizde, dogal yapt malzemeleri, ekonomik olmasi
ve kolay elde edilmelerinden dolay: insaat sektdriinde
degisik amaclarla kullanilmaktadir. Bu dogal yap1
malzemeleri iginde taslar Onemli bir yer tutmaktadir.
Dogal taslar; kaplamalarda, duvarlarda, kaldirimlarda ve
dosemelerde kullanilmaktadir. Bu taglar, genellikle
mermer, andezit, bazalt, granit, traverten gibi genel isimler
yaninda bdlgesel isimlerle de amilan, Mamak, Gdlbasi,
Papazderesi, Ahlat, Bayburt, Manavgat, Corlu ve Afyon
tag1 gibi taglardir (1).

Yapi taglari, elde edilislerine, mineralojik yapilarina,
olusumlarimna, islenis sekillerine, mekanik ve fiziksel
ozelliklerine  gore  siniflandirilmaktadir.  Kullanim
amaclarma bagli olarak genellikle, taglarin mekanik ve
fiziksel Ozellikleri 6n plana ¢ikmaktadir. Giileg (2) ve

Natural construction materials are widely used in our
country because they are easy to obtain and economical.
Stones have important place within these natural
construction materials. Natural stones are used in covers,
walls, ceiling and pavements. These stones are marble,
andesite, basalt, granite, porous limestone etc. Sometimes
these stones are given regional names like Mamak,
Golbasi, Papazderesi, Ahlat, Bayburt, Manavgat, Corlu,
Afyon etc (1).

Construction stones are classified according to their
mineralogy, occurrence, mechanical and physical
properties and processing types. Generally mechanical and
physical properties are more important depending on the
stones usage aim. Classification of rocks according to their
porosity and uniaxial compressive strength is given on
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Tarhan (3)’a gore, kayaclarin basing dayanimi ve bogluk
oranlarina (porozitesine) gore siniflandirmalart c¢izelge
1°de verilmistir.
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table 1 (Giileg (2), Tarhan (3)).

Table 1. Classification of rocks according to their porosity and uniaxial compressive strength (2, 3)
Cizelge 1. Kayaglarin basing dayanimi ve bosluk oranlarina gore siiflandirilmast (2, 3)

Classification according to uniaxial compressive strength/ Classification according to porosity/
Basing dayanimina gore siniflandirma (2, 3) Bosluk oranina gore siniflandirma
14284 S Vel el o
28-56 MPa Disik dencl 255% Ona btk
6-112.5 MPa M o direngh S10% Ol boghakls
112.5.225 MPa Yilksk drengl 10-20% ok bostae

Yiiksek gaz basincina sahip volkanik patlamalar ile
taneli volkanik kayaglar olusur. Bu iiriinlerden biri de
piroklastik kayaclardir (4, 5). Piroklastikler, volkan
bacasindan yiizeye ¢ikan volkanik malzemenin, volkanik
mekanizma ve riizgar vasitasi ile bir sedimantasyon
ortamina getirilerek birbirlerine 500-600°C'nin {istiinde
sicaklik ile kaynayarak kenetlenmesi veya camsi malzeme
parcalarinin doniigiik iiriinii mineraller (zeolit gibi) ile
baglanmasi sonucu olusan kayaglardir (6).

Ignimbrit bolca piimis, volkanik cam ve az miktarda
litik parca iceren, yiliksek sicaklikta, laminar akis
sisteminde ve gravite kontroliinde akan piroklastik akma
birimidir. Akma hiz1 yiliksek olan ignimbritler, genis
alanlara yayildigindan kalinliklar1 azdir. Kaynak alandan
uzaklastik¢a, ignimbritin kalinligi 10-100 cm’ye kadar
diiser. Baz1 plimislerce zengin piroklastik tortullar, hizli
akisli ignimbrit yaygilar1 olarak tanmimlanmstir (7).
Nemrut yanardagindan piiskiiren lavlardan, ¢evreye
yaklasik olarak 100 km® hacminde piroklastik malzeme
yayilldigt ve bunlarin yer yer farkli kalinliklarda
ignimbritler seklinde oldugu, bunun yaninda tiif, trakit,
siyah ve gri obsiyenlerden meydana geldigi Ercan ve ark.
(8) ile Aydar ve ark. (9) tarafindan belirtilmektedir.

Yoresel ismiyle Ahlat tas1 (ignimbrit), konut
yapimindan cami minaresine kadar ¢esitli alanlarda duvar
ve kaplama malzemesi olarak kullanilmistir. Selguklular
doneminde Ahlat tasindan yapilmis mezar taslari ve
kiimbetler gliniimiizde hala 6zelliklerini korumaktadir
(Sekil 1). Bu taslar, agik kahverengi, koyu kahverengi
(kestane) ve kiil gibi ¢esitli renklerde bulunmaktadir.
Yoredeki binalarda yaygin olarak koyu kahverengi taslar
kullanilmistir (10).

Ahlat taglari, toprak altindan gikarildiklarinda kismen
yumusak olup, agik hava etkisiyle sertlesmektedir.
Yumusak haldeki Ahlat tagina el veya makine ile istenilen
sekiller kolayca verilebilmektedir. Ahlat ilgesinde, Ahlat
tagindan yapilmis 3-4 kath yigma yapilar mevcuttur.
Ayrica, bosluklu yapisindan dolayr Ahlat tasinin, su
emmesinin dnlenmesi halinde bir 6l¢iide izolasyon 6zelligi
gosterebilecegi tahmin edilmektedir (10).

Bu arastirmada, Bitlis-Ahlat yoresi agik ve koyu
kahverengi Ahlat taginin mekanik ve fiziksel 6zelliklerinin
belirlenmesi amaclanmaistir.

Volcanic rocks are produced with volcanic eruptions
having high gas pressure. Pyroclastic rocks are one of
these rocks (4, 5). Pyroclastics are the rocks which are
occurred, with the sedimentation of erupted particles under
500 - 600 °C or with secondary minerals like Zeolite (6).

Ignimbrites are pyroclastic flow rocks, composed of
volcanic glass, high amount of pumice and a small amount
of lithic particles. Flow is under gravity and high
temperature. Their thickness is generally limited because
of high flow velocity. As the distance to source increases,
thickness of ignimbrite decrease down to 10-100 cm.
Some pyroclastic sediments which are rich in pumice are
described as high flow ignimbrites (7). It was stated that,
by Ercan and Ark (8), Aydar and Ark (9), about 100 km’®
volume of pyroclastic material were spreaded from
Nemrut volcano; these pyroclastics are ignimbrites having
various thicknesses, tuff, trachite, gray-black obsidians.

Regional name of ignimbrite, Ahlat Stone, used as well
and cover material in various areas like buildings,
Mosques. Graveyard Stones and vaults constructed with
Ahlat stone and in Selguklu Era, are still preserving their
properties (Figure 1). These stones have various colors
like brown, dark brown (chestnut), ash. However dark
brown colored stones are widely used at the buildings in
the region (10).

Ahlat stones are some what soft whey they are extracted
from soil, but they harden by the effect of atmosphere.
Soft Ahlat stone can be given into desired shape by hand
or by machine. 3-4 storey masonry structure constructed
with Ahlat stone are present in Ahlat district. It has been
thought that, Ahlat stone when prevented from absorbing
water can show some degree of heat isolation (10).

In this study, the main purpose is to investigate
mechanical and physical properties of Bitlis-Ahlat region’s
light and dark colored Ahlat stones.
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Figure 1. Graveyard stones and vaults of Sel¢uklu era (10)
Sekil 1. Selguklu mezar taglar1 ve kiimbeti (10)

2. MATERYAL VE METOT
2.1. Materyal

Arastirma malzemesi, Bitlis’in Ahlat ilgesi Ovakisla
yolu iizerindeki, Kurugayir ve Degirmengay mevkiinde
bulunan ocaklardan ¢ikarilan yodresel adiyla Ahlat tasi
olarak bilinen ignimbrittir. Blok halinde c¢ikarilan
kayaclarin koyu ve acik kahverengi olanlarindan yaklasik
25x30x50 cm boyutlarinda S'er adet blok alinmustir.
Ocaktan alinan bloklardan, atdlyede sulu kesim ile, TS
699 (11)'da belirtilen boyutlarda numuneler iiretilmistir.
Her bir 6zellik i¢in 5 adet olmak {izere toplam 25 adet
numune kullanilmistir. Tag ocagimnin jeolojik haritasi,
mevki haritas1 ve dikme kesiti Sekil 2'de, tas ocaginin
genel goriinimii ise Sekil 3'de verilmistir.

2. MATERIAL VE METHOD
2.1. Material

Investigation material is ignimbrite known as Ahlat
stone, which is mined from rock quarries present in
Kurugayir and Degirmengay districts of Bitlis-Ahlat,
Ovakisla road. Five blocks having dimensions of
25x30x50 cm. extracted from light and dark colored Ahlat
stones. Samples were taken from blocks with the
dimensions specified in TS 699 (11). A total of 25 samples
were utilized, for each properly 5 sample were used.
Figure 2 presents the geological map and the
stratigraphical section of the rock quarry. Figure 3 shows
the general view of the rock quarry.
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Figure 2. The geological map and the stratigraphical section of the rock quarry
Sekil 2. Tas ocaginin jeolojik haritasi, mevki haritasi ve dikme kesiti

Figure 3. General view of rock quarry.
Sekil 3. Tas ocaginin genel goriinimii

2.2. Metot

Ornekler iizerinde, TS 699 (11) “Tabii Yapi Taslari-
Muayene ve Deney Metotlar’” standardinda Onerilen
deneylerden, birim hacim kiitlesi, 6zgiil kiitle, su emme
ozelligi (kaynar su ve atmosfer basinci etkisinde tasin
kiitlece ve hacimce su emme yetenegi), acik hava
tesirlerine dayaniklilik, asitlere karsi dayaniklilik, basing
dayanimi, egilme dayanimi (etiiv kurusu, hava kurusu ve
suya doygun durumda) ve yiizey asmma kaybi
(Bohme) deneyleri yapilmistir. Deney sonuglarinin

2.2. Method

On the samples, unit weight determination specific
gravity determination, water absorption (ability of rocks
absorbing boiled water under the effect atmospheric
pressure), resistance to atmospheric effects, resistance to
acid attack, compressive and bending strength (oven dried,
air dried, fully saturated) and surface abrasion loss
(Bohme) tests were performed using TS 699 (11)
standards. For the appraisal of test results equations given
in TS 699 were utilized. Petrographical analyses of the
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degerlendirilmesinde TS 699'da Onerilen ilgili bagintilar
kullanilmigtir. Numunelerin petrografik analizi, M.T.A.
Kurumunda, diger deneyler ise Gazi Universitesi Teknik
Egitim Fakiiltesi Yap1 Egitimi Bolimii Laboratuvarlarinda
yapilmustir.

3. DENEYSEL BULGULAR VE
DEGERLENDIRME

3.1. Mineralojik Bilesim

Bitlis’in  Ahlat ilgesi Ovakigla yolu iizerindeki,
Kurugayir ve Degirmengay mevkiinde bulunan ocaklardan
cikartlan halk arasinda Ahlat tas1 olarak bilinen
ignimbritlere MTA’da petrografik analiz yapilmig ve
sonucunda kayacin ¢esitli mineraller ile baska kayag
parcalarindan  olustugu  anlagilmigtir. Hem  koyu
kahverengi hem de agik kahverengi kayaglarda yonlenme
izlenmektedir. Kayaglar, baglayici; "ig" ve "y" seklinde
cam yongalart iceren tiimilyle demir oksit ve
hidroksitleriyle boyanmis volkanik cam ve dissemine
halde graniile opak mineral igermektedirler. Kayagclarda,
feldspat (plajioklas) ve piroksen kristal parcalari
bulunmaktadir.  Ayrica, sadece koyu kahverengi
kayaglarda pomza mevcuttur. Yiizey kaya¢ pargalar
(plajioklas mikrolitlerinden olugan bir hamur iginde
feldspat fenokristallerinin yer aldigi), demir oksit ve
hidroksitleriyle boyanmus, altere yiizey kayag pargalaridir.

Ahlat ignimbriti ile Meksikanin Morelia ignimbritinin
(12) kimyasal yapisi, SiO, hari¢ bir birine oldukg¢a yakin
degerler tasimaktadir. Bu iki yerin ignimbritinin kimyasal
analizi ¢izelge 2'de verilmigtir.

Table 2. Chemical analyses of Ahlat and Morelia ignimbrite.
Cizelge 2. Ahlat ve Morelia [gnimbriti Kimyasal Analizi

rock were performed in M.T.A. and the remaining tests
were performed in the Gazi University Technical
Education Faculty, Construction Department Laboratories.

3. EXPERIMENTAL RESULTS AND
EVALUATION

3.1. Mineralogical Composition

Petrographical analyses of the ignimbrites known as
Ahlat stone were performed in M.T.A. Results of these
analyses revealed that the ignimbrite basically consists of
several minerals and other rock particles. Flow
directionality is seen in both dark and light colored Ahlat
stones. Rocks include volcanic glass, colored by iron
oxides and hydroxides and granular opaque minerals. In
addition to these, plagioclase and pyroxene crystal
particles are present. Pumice is present only in dark
colored rocks. Rock particles (feldspar phenocrystals are
present within, plagioclase microlite matrix) are weathered
rock particles painted with iron oxides and hydroxides.

Rock pieces include pumice, seprolitic rock fragments,
volcanic glass matrix, plagioclase minerals.

Chemical properties of Ahlat ignimbrite and Mexico
Morelia ignimbrites are very similar to each other expect
for SiO, (12). The results of these chemical analyses are
presented in table 2.

75

MgO Al O3 . CaO TiO, Fe O3 Total/
0, 0, 0,

Sample/ Numune Na,O (%) (%) %) Si0, (%) | K20 (%) %) %) %) Toplam
Dark Colored Ahlat Stone/ Koyu

Kahverengi Ahlat Tast 5.46 0.53 15.33 64.05 4.81 2.00 0.42 4.90 97.50
Light Colored Ahlat Stone/ Agik 5.51 024 | 1601 | 6411 | 478 1.64 0.44 491 | 97.64
Kahverengi Ahlat Tasi

Morelia (12) 3.89 0.22 14.12 72.07 4.37 1.44 0.41 3.10 99.62

3.2. Ozgiil Kiitle

Koyu ve agik kahverengi tag numunelerinin 6zgil kiitle
deneyleri ayr1 ayr yapilmistir. Deney sonuglarmin en
yiiksek, en diisiik, aritmetik ortalama ve standart sapmasi
cizelge 3’te verilmigtirr Koyu ve agik kahverengi
numuneler arasinda 0=0.05 anlamlilik diizeyinde farklilik
yoktur. Bulunan &zgiil kiitle sonuglarinin aritmetik
ortalamasi; Koyu kahverengi taslarda 2.64, acik
kahverengi taslarda ise 2.60’dir. TS 1910 (1)'de ozgiil
kiitle i¢in herhangi bir sinir verilmemistir. Ancak, TS 2513
(13)'de dogal yap1 taslarinda ozgiil kiitlenin 2.55'ten az
olmayacagi belirtilmistir.

3.2. Specific Gravity

Specific gravity tests of dark and light colored rock
samples were performed separately. Maximum, minimum,
average and standard deviation values are given in table 3.
There is no difference between dark and light colored
samples under 0=0.05 confidence level. Average specific
gravity 2.64 in dark colored samples, 2.60 in light colored
samples. TS 1910 (1) does not specify a limit for specific
gravity. However, TS 2513 (13) states that, specific
gravity could not be lower than 2.55 in natural building
stones.
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Table 3. Some mechanical and physical properties of Ahlat stone
Cizelge 3. Ahlat tasinin bazi fiziksel ve mekanik 6zellikleri
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Maximum Minimum Average Stagdgrd TS 1910 =
Properties € deviation TS 2513 =0.05
- - - - confidence level
Dark Light Dark Light Dark Light Dark Light |Travertene | General
Compressive Air dried 13.4 12.3 9.5 9.4 11.2 10.6 1.29 0.98 35 50 No difference
Oven dried | 13.6 13.2 11.6 11.2 12.4 12.0 0.68 0.68 - - No difference
strength (MPa) -
Saturated 12.7 12.2 9.0 7.1 11.0 9.8 1.26 1.68 - - No difference
Bending strength Air drie.d 1.66 1.62 1.59 1.58 1.61 1.59 0.59 0.61 3 5 No d%fference
(MPa) Oven dried | 1.69 1.67 1.65 1.64 1.67 1.65 0.68 0.63 - - No difference
Saturated 1.59 1.57 1.54 1.53 1.56 1.55 0.38 0.71 - - No difference
Water absorption |By volume | 31.2 31.7 30.2 30.0 30.8 31.3 0.34 0.60 - - No difference
“nde; f;g:l’;ghem Bymass | 202 | 203 [ 183 | 195 | 197 | 200 |o072 | 027 75 1.8 No difference
Kaynar Suda Su | By volume | 36.9 38.1 30.2 332 353 37.3 1.07 0.56 - - No difference
Emme By mass 26.2 25.9 19.2 20.6 25.1 23.5 1.80 1.12 - - No difference
Unit weight (g/cm?) 1.93 1.90 1.90 1.88 1.92 1.89 0.01 0.01 - - No difference
Specific gravity 2.67 2.62 2.60 2.57 2.64 2.60 0.03 0.02 2.30 2.55 No difference
Porosity (%) 28.09 | 28.25 ]26.62 |26.36 |27.27 |27.31 0.54 0.65 - - No difference
Fullness Ratio (%) 73.38 | 73.64 | 7191 |71.75 | 72.72 | 72.69 0.54 0.65 - - No difference
Abrasion (cm’/50cm?) 27.0 30.5 26.5 28.5 26.3 29.0 0.21 0.36 - 15 No difference

3.3. Birim Hacim Kiitlesi

Koyu ve agik kahverengi oOrneklerin birim hacim
kiitleleri arasinda 0=0.05 anlamlilik diizeyinde farklilik
yoktur. Koyu kahverengi tasin birim hacim kiitlesinin
aritmetik ortalamas: 1.92 g/ecm® iken, agik kahverengi
tasin birim hacim kiitlesi 1.89 g/cm® olarak belirlenmistir.
TS 1910'da kaplama taslart igin herhangi bir deger
verilmemistir. Bu &zelliginden dolay: tasin gozenekli bir
yapiya sahip oldugu sdylenebilir.

3.4. Su Emme

Taslar {izerinde kaynar su ve atmosfer basinci altinda su
emme deneyleri yapilmistir. Koyu ve acik kahverengi
numuneler arasinda 0=0.05 anlamlilik diizeyinde farklilik
yoktur. Koyu kahverengi taslarin kaynar suda ve atmosfer
basinct altinda su emme oranlari, agik kahverengi taslara
gore daha azdir. Her iki tasin da kaynar su icindeki su
emmesi daha yiiksektir (Cizelge 3). Dogal yapi taslarinda,
TS 2513'de belirtildigi iizere agirlik¢a su emme orani %
7.5'den az olmalidir. Ahlat tagindaki su emme oranlarinin
cok yiiksek olmasi, tagin gozenekli bir yapiya sahip
oldugunu gosterir. Bu goézenekli yapit Ahlat tagi igin
olumsuz bir 6zellik olarak kabul edilebilir.

3.5. Gozeneklilik ve Doluluk Oram

Gozeneklilik ve doluluk oranlarinin  bulunmasinda
birim hacim ve 6zgiil kiitle verileri kullanilmistir. Koyu ve
acik kahverengi numuneler arasinda 0=0.05 anlamlilik
diizeyinde farklilik yoktur. Elde edilen verilere gore,
gozeneklilik  oranmmin  aritmetik  ortalamasi  koyu
kahverengi Ahlat taslarinda % 27.27 iken agik
kahverengilerde bu deger % 27.31°dir. Bu degerler TS
1910 (1)'a gore oldukga yiiksektir. Giile¢ (2) ve Tarhan
(3)'in  gozeneklilik siniflamasina gore % 10-20 ¢ok
bosluklulardan daha ¢ok bosluga sahiptir.

3.6. Basin¢ Dayanimi

Ignimbritin basing dayamm, hava kurusu, etiiv kurusu
ve suya doygun hale getirilmis numuneler iizerinde

3.3. Unit Weight

There is no difference between unit weight of dark and
light colored samples under a=0.05 confidence level.
Average values of the unit weights are 1.92 g/cm® and 1.89
g/em?® for dark brown and light brown colored ignimbrites
respectively. TS 1910 does not specify a limit for unit
weight. It can be stated that ignimbrite has a porous
structure.

3.4. Water Absorptions

Water absorption tests were performed with
atmospheric pressure and boiling water. There is no
difference between dark and light colored specimens under
a=0.05 confidence level. Dark brown colored water
absorption ration are lower than that of light brown
colored samples (Table 3). Water absorption by mass
should be lower than 7.5 % according to TS 2513. The
high water absorption value of Ahlat stone indicates the
high porosity of the rock. This porous structure of the rock
is disadvantage.

3.5. Porosity and Fullness Ratio

For the determination of porosity and fullness ratio unit
weight and specific gravity values were used. There is no
difference between dark and light brown colored samples
under 0=0.05 confidence level. Average value of the
porosity ratio is 27.27 % for dark brown colored Ahlat
stone, and 27.31 % for light brown colored Ahlat stone.
These values are very high according to TS 1910 (1).
Porosity ratio is even higher than the high porosity class
10-20 % given by Giileg (2) and Tarhan (3).

3.6. Compressive Strength

Uniaxial compressive strength values were obtained
from oven dried, air dried and saturated samples and the
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yapilmis ve sonuglar ¢izelge 3'te verilmistir. Koyu ve agik
kahverengi numuneler arasinda 0=0.05 anlamlilik
diizeyinde farklilik yoktur. Koyu kahverengi olanlarin
basing dayanim degerleri, agik kahverengi olanlara gore
biraz daha yiiksektir. En yiiksek basing dayanimi etiiv
kurusu numunelerden elde edilmistir. Ahlat tagi basing
dayanimlarr, Giileg (2) ve Tarhan (3)’in basing
dayanimima gore simiflamasinda yer alan en diisiik smif
olan 14 MPa’dan daha digiik bir degerdir. TS 2513'deki
diger metamorfik taslar i¢in verilmis olan 50 MPa'dan
diistiktiir. Bu malzemenin gozenekliliginin fazla olmasi,
basing dayanimlarinin da diigiik olmasina sebep olmustur
denebilir.

3.7. Egilme Dayanim

Ignimbrit’in egilme dayanimi, hava kurusu, etiiv kurusu
ve suya doygun hale getirilmis numuneler {izerinde
belirlenmis ve sonuglar ¢izelge 3’te verilmistir. Koyu ve
acik kahverengi numuneler arasinda 0=0.05 anlamlilik
diizeyinde farklilik yoktur. Koyu kahverengi olanlarin
egilme dayanimi degerleri, agik kahverengi olanlara gore
biraz daha yiksektir. Etliv kurusu taslar en yliksek
dayanimi verirken, suya doygun olanlar en diisiik
dayanimi vermistir. Bu degerler, TS 2513'de belirtilen
diger metamorfik taglar i¢cin 5 MPa, TS 1910'da belirtilen
traverten taglar i¢in ise 3 MPa verilmistir. Ahlat taglarinin,
TS'min verdigi smir degerlerden daha diisiik oldugu
goriilmiistiir.

3.8. Acik Hava Etkilerine Dayamkhihik

Deney, 50x100x10 mm boyutlarinda ve bir ylizeyi
perdahlanip cilalanmig 5’er adet agik ve koyu kahverengi
ornek lizerinde yapilmistir. Deney numunelerinin
perdahlanmig yiizeyleri, 15 giin siireyle reaktif olarak
1/100 oraninda seyreltilmis tuz asidi etkisine maruz
birakilmistir. Deney sonucunda aside maruz birakilan
numuneler, sahit numuneler ile kiyaslanmistir. Aside
maruz birakilan koyu ve agik kahverengi numuneler
arasinda 0=0.05 anlamlilik diizeyinde farklilik yoktur.
Sekil 1'de goriildiigii gibi yaklasik 700 yillik mezar tasi ve
kiimbetler hala gercek atmosfer sartlari altinda
ozelliklerini korumaktadir.

4. SONUCLAR

Ignimbrit’in deneylerle belirlenen teknik &zelikleri, TS
1910'da smurlart verilen traverten kaplama tasi ve TS
2513'de siirlart verilen genel dogal taslarin degerleri ile
karsilastirilmstir. Tlgili standartlarda basing ve egilme
dayanimlari, atmosfer basimnci ve kaynar su altinda su
emme degerleri belirlenmistir. Elde edilen sonuglar
asagida siralanmigtir:
1.Ahlat tasi, basing, egilme, su emme, birim hacim kiitle,
doluluk, gozeneklilik ve aginma bakimindan TS 1910 ve
TS 2513'de 6nerilen sinirlart saglamamaktadir.
2.0zgiil kiitle 6zelligi TS 1910 ve TS 2513' de verilen
siirlar1 saglamaktadir.
3.Taglarm su igerigi
goriilmektedir.
4.Koyu kahverengi taslarin, agik kahverengi taglara gore
miihendislik &zelliklerinin daha iyi oldugu s6ylenebilir.

azaldikca dayanmimlarinda artig

results are given on table 3. There is no difference between
dark and light brown colored samples 0=0.05 confidence
level. Compressive strength of dark brown colored
samples are slightly greater than that of light brown
colored samples. The highest compressive strength value
was obtained from oven dried samples. Compressive
strength values of Ahlat stone is lower than, the lowest
value 14 MPa, given by Giileg (2) and Tarhan (3), also it is
lower than 50 MPa value for metamorphic rocks given in
TS 2513. It can be concluded that high porosity of the rock
decreases the uniaxial compressive strength.

3.7. Bending Strength

Bending strength values of ignimbrite were determined
on oven dried, air dried and saturated samples, and the
results given on table 3. There is no difference between
dark and light brown colored samples under o=0.05
confidence level. Bending strength values of dark brown
colored samples are slightly larger than that of light brown
colored samples. Bending strength of metamorphic rocks
is given as 5 MPa in TS 2513 and 3 MPa for travertene in
TS 1910. It has been determined that bending strength
values of Ahlat stone is lower than that is given in TS.

3.8. Resistance to Open Air Effects

5 dark brown and 5 dark brown colored samples having
dimensions of 50x100x10 mm with one side of the sample
polished, have prepared for tests. Polished surfaces of
samples had been exposed to the effects of salt acids
which is diluted with 1/100 ratio for 15 days. Acid
effected samples were compared with unthreatened
samples. There is no difference between dark and light
brown colored acid threatened samples with 0=0.05
confidence level. As it can be seen from figure 1,
graveyard stones and vaults which are above 700 year age,
preserve their original properties.

4. RESULTS

Mechanical properties of ignimbrites, were compared
with the travetene’s given in TS 1910, and natural
cladding stones given in TS 2513. Results of this
comparison are listed below:
1.Ahlat stone doesn’t provide the necessary requirements
given in TS 1910, TS 2513 about compressive strength,
bending strength, unit weight, fullness, porosity and
abrasion.
2.Specific gravity of Ahlat stone is within the limits given
by TS 1910 and TS 2513.
3.As the water content of the Ahlat stone decrease, its
strength increases.
4.1t can be stated that, dark brown colored Ahlat stone’s
engineering properties are better than that of light brown
colored Ahlat stones.
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