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1.GIRIS

Bu rapor Orta Dogu Teknik Universitesi ve PERSAN Ingaat Elemanlar1 A.S. arasinda
imzalanan 2006-03-03-1-00.102 no’lu arastirma-gelistirme uygulama projesi kapsaminda
hazirlanmistir. Projenin konusunu PERSAN Ingaat Elemanlari A.S.’nin ER-PER Erzincan
Mollkdy dogal perlit madeninden {retilen kiremitlerin donma-¢6ziilme deneylerinin

yapilmasi olusturmaktadir.

2. DENEYSEL CALISMALAR
2.1. Numuneler
Deneysel ¢alismada PERSAN tarafindan Erzincan Mollakdy ham perlit agregasi kullanilarak

tiretilen ¢imento esash ¢ati kiremitleri kullanilmistir.

2.2, Metot

Cimento esasl cati kiremitlerinin donma-¢oziilme dayanimi TS 1903-2 EN 491 standardina
gore gergeklestirilmistir. Ilgili standart, 6nceden suya doygun hale getirilmis kiremitlerin
-20+£5 °C sicaklik ile +20+5 °C sicaklik arasinda 25 defa donma-¢éziilme devrine maruz
birakilmasinin ardindan, kiremitlerin egilme etkisi altinda dayandiklar1 maksimum kirilma
yiiklerinde meydana gelen degisikligin ol¢iilmesini 6ngérmektedir. Bu ¢alismada Erzincan
Mollakéy ham perlit agregasi kullanilarak iiretilen ¢imento esasli ¢ati kiremitleri, standartta
belirtilen sicaklik degerinden farkli olarak, kiremitlerin daha dusiik sicakliklardaki
performanslarin1 6lgmek amaciyla -25+2 °C ve -36+2 °C olmak tizere iki farkli sogutma

sicakligl igin test edilmislerdir.

Donma-¢6ziilme devirleri sonrasinda kiremitlerin egilme etkisi altinda dayandiklar:
maksimum kirilma yiiklerinde meydana gelen degisimi degerlendirmek amaciyla, donma-
¢coziinme etkisine maruz kalmamis orijinal ¢ati kiremitlerinin de egilme dayanimlar tespit
edilmistir. Kiremitlerin egilme durumundaki maksimum kirilma yiiklerinin tespiti igin TS

1903-2 EN 491°de 6nerilen deney diizenegi kullaniimistir (Sekil 1).

b TGS



Algidon dokdime: Q _
destek blogu \

~Destek
parcalari

Sekil 1. Deney dlizenegi

2.3. Deneysel Veriler

Donma-¢oziilme etkisine maruz birakilmamis orijinal kiremitlerin egilme etkisi altinda
gosterdikleri maksimum kirilma ytikleri toplam 10 numune igin tespit edilmis ve sonuglar
Tablo 1°de verilmistir.

Tablo 1. Kiremit numunelerinin Donma-Coéziinme dncesi kirilma yiikleri
Donma-Coziilme
Numune Oncesi

No. Kirilma Yiikii, kgf
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Ortalama 233

Standart
Sapma




-2542 °C ve -36+2 °C olmak lizere iki farkli sogutma sicakligi i¢in test edilen kiremitlerin
donma-¢oziinme sonrasinda tespit edilen egilme etkisi altindaki maksimum kirilma yiikleri
sirastyla Tablo 2 ve Tablo 3’de verilmistir.

Tablo 2. -2542 °C sogutma sicaklig1 i¢in maksimum egilme yiikleri

Numune Kirilma Yiikii,
No. kef
1 300
2 280
3 300
Ortalama 293.3
Standart 115
Sapma

Tablo 3. -36£2 °C soguima sicaklig1 i¢cin maksimum egilme yiikleri

Numune Kirilma Yiikii,
No. kaf
1 380
2 240
3 240
4 390
5 300
Ortalama 310
Standart 77 8

Sapma

Deneysel sonuglar, etkin bir karsilastirma igin grafiksel olarak Sekil 2°de gosterilmistir.

Tablo 2, Tablo 3 ve Sekil 2°den goriildiigl gibi, PERSAN tarafindan liretilen ¢imento esash
ham perlit agregali ¢ati kiremitlerinin, donma-¢6ziilme devirleri sonrasinda egilme yiikii
dayanimlarmin dismedigi, beklenenin aksine -25+2 °C ve -36+2 °C sogutma sicakliklari i¢in
sirasiyla %26 ve %33 oraninda artis gosterdigi gozlenmistir. Meydana gelen artisin bir
miktarinin, donma ve ¢oziilme devirleri arasinda oda sicakligindaki suda bekletilen kiremit

numunelerinin, su igerisinde kiir sonucunda meydana geldigi diisiiniilebilir.
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36+2 °C’de gergeklestirilen donma-¢oziinme devirleri sonrasinda 6lgiilen egilme yiikleri i¢in
standart sapma degeri yiiksek olsa da, dlgiilen en diisiik egilme ylkii degerinin dahi, donma-

¢Oziinme Oncesi ortalama degerin altinda olmadig1 goriilmektedir.
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Sekil 2. Donma-Co6ziilme etkisi dncesinde ve sonrasinda, kiremitlerin ortalama kirilma yiikleri

3. SONUC

PERSAN tarafindan,Erzincan Mollakdy ham perlit agregasi kullanilarak tretildigi beyan
edilen ¢imento esasli ¢ati kiremitlerinin, donma-¢dziinme dayanimlar1 TS 1903-2 EN 491
standardinda Onerilen yontem -25+2 °C ve -36+2 °C sogutma sicakliklari i¢in test edilmis ve
donma-¢6ziinme devirleri sonucunda, egilme etkisi altinda kirilma yiiklerinde herhangi bir

diistis gbzlenmemis, aksine sirasiyla %26 ve %33 oraninda artis gézlenmistir.
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1. INTRODUCTION

This report is prepared in accordance with M.E.T.U. Revolving Fund regulations, under
consulting Code No0:2005-03-03-2-00.36, signed between Middle East Technical University
and PERSAN Ingaat Elemanlari A.S. It contains experimental results on freezing-thawing

resistance of roofing tiles produced by PERSAN Ingaat Elemanlar1 A.S.by using raw perlite
from ER-PER’s mine in Erzincan Mollakoy.

2. EXPERIMENTAL STUDIES
2.1. Specimens
In experimental studies, the roofing tile specimens (cement-based) produced by PERSAN by

using Erzincan Mollakéy raw perlite were utilized.

2.2. Method

Freezing-thawing resistance of the cement-based roofing tiles was tested in accordance with
TS 1903-2 EN 491 standard method. The standard method covers the determination of the
change in maximum flexural load carrying capacity of the specimens after freezing-thawing
cycles of 25 times between -20+5 °C and +20+5 °C. In this experimental study, the roofing
tiles were tested for freezing-thawing resistance at freezing temperatures of -25+2 °C and -
36+2 °C, as different from the temperature value specified by the standard method. The
original specimens which are not subjected to freezing-thawing cycles were also tested for

flexural load carrying capacity to determine the change after cycles.

To determine the flexural-load carrying capacity of the roofing tiles, an experimental set-up

suggested by TS 1903-2 EN 491 was used (Figure 1).
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Figure 1. Experimental set-up

2.3. Experimental Results

Flexural-load carrying capacities of the original roofing tiles which are not subjected to

freezing-thawing cycles were determined for 10 specimens and the results were given in

Table 1.

Table 1. Flexural-load carrying capacity of the original roofing tiles not subjected to freezing-
thawing

Flexural-load

capacity before

Specimen | freezing-thawing,
No. kgf
1 200
2 240
3 200
4 240
5 220
6 240
7 280
8 230
9 240
10 240
Average 233
beviation 31




Flexural-load carrying capacities of the roofing tiles which are subjected to 25 cycles of

freezing-thawing at freezing temperatures of -25+2 °C and -36+2 °C were determined and

given in Table 2 and Table 3, respectively.

Table 2. Flexural-load carrying capacity for freezing temperature of -25+2 °C

Specimen Flexural-load
No. capacity, kgf
1 300
2 280
3 300
Average 293.3
Standard
Deviation 1.5

Tablo 3. Flexural-load carrying capacity for freezing temperature of -36+2 °C

Specimen Flexural-load
No. capacity, kgf
1 380
2 240
3 240
4 390
5 300
Average 310
S

Experimental results were also illustrated in Figure 2 for an effective comparison.

As seen from Table 2, Table 3, and Figure 2, it was observed that the flexural-load carrying

capacity of the roofing tile specimens did not reduce after freezing-thawing cycles, contrary to

the expected behavior, increased 26% and 33% for -25+2 °C and -36+2 °C, respectively . It

should be noted that some part of the increased load capacity may be attributed to the water
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curing of specimens that are placed in water tank between freezing-thawing cycles. The

increase in load capacity in the case of 3642 °C was slightly higher than that of 25+2 °C.

Although the standard deviation value for load-capacity of specimens subjected to 36+2 °C is
relatively higher, the minimum load-capacity is not lower than the average value of the

original specimens.

350 —— =

%, 300 1 —
=
2 250 + -
Q
[1°]
§ 200 -
(&
®
o 150 v+ =
—
()
& 100 -
(]
>
< 50+

0 +

Original -25 Degree -36 Degree

Figure 2. Average flexural load capacity of roofing tile specimens.

3. CONCLUSION

The cement-based roofing tile specimens produced by PERSAN by using ER-PER’s Erzincan
Mollakdy raw perlite were tested in accordance with TS 1903-2 EN 491 at freezing
temperatures of -25+£2 °C and -36+2 °C. After freezing-thawing cycles, the roofing tiles did
not show a decrease in their flexural-load capacity, but exhibited 26% and 33% increase for
freezing temperatures of -25+2 °C and -36+2 °C , respectively, when compared to the original

specimens.
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