70. Tiirkiye Jeoloji Kurultay 10-14 Nisan/April 2017 70" Geological Congress of Turkey

TARIHI YAPILARIN YENILENMESINDE MiNERALOJIK-
PETROGRAFIK CALISMALARIN YERI VE ONEMI

ibrahim Giindogan
Dokuz Eyliil Universitesi, Miih. Fak., Jeoloji Miih. Béliimii, Buca/lzmir
(ibrahim.gundogan@deu.edu.tr)

0z

Tarihi yapilar genel olarak yontulmus-sekillendirilmis tas ve/veya kire¢ baglayicili harglarla
yapilan tugla, ahsap veya tas yapt malzemelerinden olugmaktadir. Onarim sirasinda tas bo-
limlerin 6zgiin (orijinal) veya esdeger yapi taglariyla yenilenmesi gerekmektedir. Bu konuda
bir sorun olmasa da, baz1 uygulamalarda 6zgiin boliim ile yenilenen bdliim arasinda yapinin
yastyla orantili olarak atmosferik kosullardan kaynakli renk uyusmazlig1 yasanabilmektedir.
Cagdas eskitme teknikleriyle bu sorun giderilebilmektedir.

Horasan harci olarak bilinen tarihi harglarin ana malzemesi kirectir. Tarihi sivalarda da ki-
re¢ baglayici olarak kaba siva boliimiinde bugday sapi, hayvan kili gibi organik lifsi katkilar
kum ve ¢akil agregalariyla birlikte kullanilabilmektedir. Tarihi binalar1 yenileme ¢aligmala-
rinda ilksel harg bilesenlerinin orani ¢ok 6nemli oldugundan bu tip harg ve sivalarin dokusal
olarak incelenmesi ve uygun bilesen oranlarinin saptanmasi gerekmektedir. Kire¢ oraninin
belirlenmesinde asit kayb1 analizinin ardindan agiga ¢ikan agregalardan elek analizi yapilarak
kireg-agrega orani hesaplanabilmektedir. Ancak ¢ogu tarihi yapilarda oldugu gibi agrega mal-
zemesi i¢inde karbonatca zengin kaya kirintilarinin bulunmasi nedeniyle asit testi ile kireg/
agrega analizlerin gercegi yansitma olasilig1 zayiftir. Meslek disiplinleri agisindan bu tiir kire¢
baglayicili harclarin analizi i¢in en yakin bilim dali Jeoloji Miihendisligidir.. Bu ¢aligmada
Dokuz Eyliil Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimiine son 15 yildir
analiz i¢in elden getirilen 50 den fazla tarihi yapiya ait siva ve harg 6rnekleri ile ilgili minera-
lojik-petrografik bulgularin baz1 6nemli ayrintilar1 paylagilmistir.

Siva ve harg 6rnekleri icerdikleri kireg ve killi katkilardan dolay1 normal suyla kesme ve in-
celtme yapilmasina uygun degildir. Bu nedenle 6rnekler oncelikle polyester kaliba alinarak
evaporitik kayaglarda kullanilan yagli kesme ve inceltme teknikleri yardimiyla elmas diskler
tizerinde asindirip inceltilerek ince kesitleri hazirlanmistir. Bu kesitlerden polarizan mikros-
kop altinda petrografik dokusal incelemeyle kaya kirintisi ve baglayici kire¢ matriks oranlart
hesaplanmistir. Horasan harcinda kullanilan sonmiis kireg igerdigi nemi attiktan sonra zamanla
atmosferle temas eden kisimlarda, yapisina CO, gazini geri alarak mikritik tiirde karbonata do-
niismekte ve bdylece harg zaman iginde daha saglam ve dayanikli olmaktadir. [zmir Agora sar-
nic1 gibi oldukga eski yapilarda horasan harci iginde kullanilan tugla kirtisi/curuf/volkanik
kaya pargalar1 gibi puzolanik katkilar kire¢ harcin diyajenetik doniisiimii sirasinda alkali-silis
reaksiyonlara yol agmistir. Mikro petrografik ¢alismalarla kolaylikla ayirt edilen bu alkali-si-
lis hidratlar sulu harcin kurumasi sirasinda gelismis ags1 dehidrasyon kanallar1 boyunca, mik-
ritik kalsit olusumu ardindan ortaya ¢ikmaktadir. Volkanik kaya ve tugla kirintilarindan olusan
agregalar ile karbonatlasmis kire¢ matriks arasinda olusan baglayici aglar, horasan harcinin
daha dayanikli bir yap1 kazanmasina katki saglamaktadir.

Anahtar Kelimeler: Harg, horasan, kire¢, mineralojik-petrografik analiz, siva

160



70. Tiirkiye Jeoloji Kurultay 10-14 Nisan/April 2017 70" Geological Congress of Turkey

THE IMPORTANCE OF MINERALOGICAL AND
PERTOGRAPHICAL INVESTIGATIONS IN RENOVATION OF
HISTORICAL BUILDINGS

Ibrahim Giindogan
Dokuz Eyliil Universitesi, Miih. Fak., Jeoloji Miih. Béliimii, Buca/lzmir
(ibrahim.gundogan@deu.edu.tr)

ABSTRACT

Historical buildings were mainly made up of curved and shaped stone blocks, bricks cemented
with lime bearing cemented materials or wood. Deteriorated stones of historical buildings
should be replaced with fresh stones having same geological properties of previous ones du-
ring restoration processes. Even this application does not cause any problem, in some applica-
tions, color discrepancy may occur between the fresh stones located in restoration application
with the slightly deteriorated original stones of the historical buildings. This problem may get
rid of by using modern stone ageing applications.

The main component of the mortar which is known as “Khorasan Mortar” and stucco used in historical
buildings is lime. In this materials, organic fibrous components like wheat stalk and animal sheath may
also used beside sand and coarse aggregate. The identification of the original mortar composition of
historical buildings is significant. Therefore, types and also the ratios of the components mortars of the
historical buildings should be investigated and indentified precisely. The ratio of the lime and aggregate
components of mortars is identified with sieve analysis after acid lost test. However, it is very difficult to
obtain real results by using this mortar component identification processes due to the presence of car-
bonate rich rock fragments in mortars of historical buildings. To be able to obtain precise results from
the carbonate rich historical mortar analysis, mineralogical and petrographical investigations should
be carried out by Geological Engineers. In this work, some important details obtained from the mine-
ralogical-petrographical analysis carried on the historical mortars more than 50 historical buildings,
which have been brought to Dokuz Eyliil University Department of Geological Engineering for 15 years,
will be presented.

Historical mortar samples are not suitable for cutting and thinning because of their lime and clay bea-
ring nature. Thus, thin sections used for mineralogical-petrographical investigations of this study were
prepared by using special techniques used also for evaporates. In this method, mortar samples were
placed polyester filled molds than they were cut and thinned by abrasives used oil instead water. The
mineralogical and petographical investigations were carried out on thin section prepared with special
technique by using polarized microscope and the ratio of the stone pieces and the lime bearing cement
matrix of mortar were found. Outer surfaces of the Khorasan mortars which have contacted with at-
mosphere become more strength and durable over time because the micritic type carbonates forms with
taking back into CO, after they lost their wet. Puzzolanic additives like brick and volcanic rock pieces in
lime bearing Khorasan Mortar used in antique structures like Agora aqueduct cause alkali silica reacti-
on during the diagenetic transformation. These alkaline silica hydrates, which can be identified easily by
micro-petrographic investigations, occur after the micritic calcite forming through the reticulated dehyd-
ration channels during the drying of wet mortar. Binding nets formed between the aggregates including
volcanic rock and brick pieces cause Khorasan mortar to gain more stronger and durable structure.
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