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» Develop new methoeds for the selective exploltation'according to demand,
taking into account the guality reguirements

» Assess In the field by non-destructive geophysical methods the 3D-
distribution of resources of:varying guality

» Optimise resources estimation, guarry-planning and extraction on the
basis of quality data using geostatistical methods
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Radar (GPR), and'hammer,Seismic (reflexwe/refractlve)

 Laboratory testing ofistone samples to calibrate geophysics and to
establish range of stone gualities

« Geostatistical treatment of all'data to develop a comprehensive 3D-
site model

 Providing 3D-maps of rock qualities according pre-selected indices
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edinrhesSUSTAVININGRroject allow
to detectiniguaniesVa e USIyPESIGIUNAESIrableNeatures:

o FaultS/AraCtures

o (Cavities /[ karst

o \Weathered ayers

o  Qverburden thicknes

Detection of anomalous zones in quarries

Karst areas / cavities Fault zones

Centro Tecnalogic
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CIREE A CNOIUN DL EN ETRATING RADAR

«  GPRIShased onith exci assICal I NI RIESIO TN et s O Cali ONF

It consistsioiranSmittingfan N ECEIVINGIanteEnaesaid ataicaptiringand
recording unitian o aiCon ol NIt

+  The transmitterremitSWeRIshortielectromagneticipulses thatare reflected
from internal surfacesinithe genlogical vody,

the pulselength and

tediandithe sampling

« Depth ofisounding andresolutioninispace Ja,)a aor
frequency used; the amount:eenergy
freqguency. of.the detector:

II' - weathered granites
II' m unaltered granite
l:l - denser rock

zone of fracture

major vertical crack
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sUrementstarermade

« A currentisinjected betWeen el eEctiiodeSICl=E2iandthepotentialissmeasured
between electrodesRPi=R2

« Profiles are measured by layingroutiaoWioielectrodes and making successively
other. pairs are usedias electrodes Ci-Cz2rand RPi=RP2 respectively

« The measured potential patterns need to be numerically ‘inverted’ in order to
calculate resistivity distribution pattern




STONMECHANGE 2016

Seismic WaveS gener Seismic
. u
hammereradrepsweig \'/
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N

/)
internal surfaces in therocks

Run-times andamplitudes ot
waves allow conclusiension
the depth ofiinternal surfaces
and density/elasticity. contrasts

P1PenRFR, 20 WET iterations, RMS error 3.9 %, 1D-Gradient smooth Initial model, Version 3.31
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* A matrix:efiStene;! EXIACTION ProCess

» Based onthelaboraton

¢ Using the resultsiromtnegespnys mappingpareasioissimilarsguality:.can be
delineated

STONE VARIETY QUALITY FOR PROPERTY VALUES
QUARRYING External Internal .
- o No suitable
applications || applications

« G, L, and M stand for granite, limestone, and marble respectively

« C1lto C4 describe the density of faults etc. within a block of marketable size
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guality.

This modelitherallowsiterguideextractionianditoplantiorthe lite-time of
the quarry.

Predictive guality.
modelling reduces
the amount of
unwanted
extraction and
waste produced
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CONCLEUSIONS

The method willlguidetherefficientiexploitation ofaguarty
It results in the targeted extraction ofistones ofiadesired quality and
MinimIisSes unwanted extraction and waste

Reduced material flows in'the guarry iImprove its sustainability
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