The behaviour of amorphous silica-rich rocks as cementitious
additives in screed mortars

Kavouri S, Stamatakis M.G, Kafritsa E? and Fragoulis B.

INKUA, Department of Geology, Section of Ec. Geology & Geochemistry, Panepistimiopolis Ano llissia, 157 84
Athens Greece, skavouri@yahoo.gr

2DUROSTICK N. CHOULIS S.A. Aspropyrgos, PC 19300, Greece

3TITAN S.A. Cement Company, Kamari 19 200, Elefsis, Attica, Greece

The aim of the present study is to test Greek amorphous silica-rich rocks used as partial
replacements of cement [25 and 50%] in cement mortars. The raw materials studied were
diatomite rocks occurred in Zakynthos, Milos and Samos islands, and tuffite located in Milos
Island. Cement substitutes participated in screed materials in percentages of 5% and 10% of
the total dry mass. The raw materials were characterised chemically, mineralogically and
technically. Microstructural analysis of raw materials and screed pastes was performed in
order to specify reactions of silica phases in hydrated systems. The relationship between
reactive silica of raw materials and compressive and flexural strength of the final products
was also investigated. Properties of final products were examined and compared with
commercial one. The water demand of pastes was increased by the addition of the siliceous
raw materials, whereas their compressive and flexural strength was decreased. Conclusively,
the siliceous rocks studied can be used as partial substitutes of cement in mortars only in
ratios raw materials/cement lower than 1/2.
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The location of the Acmonia Antique City is situated near Banglih the west of
Turkey. It is claimed that Acmonia was founded at B.C. IX century by Phrygians. Akmonia
had been in a state of economic prosperity since it is located on the "Royal Road" connecting
the cities of Sardes, Susa and Persepolis.

In archaeological sites, there are buried objects such as walls, metals, grave jars and
burnt ceramics. Buried burnt objects can acquire their magnetization at the time of earth’s
magnetic field. Thus, magnetic surveying was carried out in the Acmonia Antique city in five
selected areas to locate buried materials. Magnetic method effectively detects the locations of
these buried objects. Magnetic data acquisition in archaeological surveys can be performed by
accurate magnetic gradiometer instruments.

Magnetic data were collected using gradient measuring technique in the archaeological
area. The main goal of the present gradiometer survey is to detect the ancient remains as well
as other archeological features which can be found in such historical areas. Our gradiometer
measurements were carried out by using Geometrics G-856 gradiometer having a resolution
of 0.1 nT at a 1 m. sampling intervals. The detectors measure the vertical vector of the
magnetic field and the instrument displaying unit shows the gradiometer reading between the
lower and the upper detectors. If there are magnetic materials such as iron artefacts or
fireplaces in the ground, the magnetic field strength shows the higher value at the lower
detector than the upper one, because the magnetic field decreases quickly with increasing
distance from the source. This gives a positive reading in gradiometer measurements.

In the Acmonia antique city, pure magnetic and gradiometer data were collected at
totally 1908 points. Obtained data were processed and mapped by using signal and image
processing techniques. The processing was carried out by MagMap 2000 software
programme.
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