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Estimation of In situ Stone Blocks VVolume Considering the
Rock Mass Characteristics, Case Study: Mahallat Teravertine
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Abstract

Estimation of block volume is very important for opening and exploitation of rock blocks in quarry mines. Quarry
mines require a lot of capital. So if the volume of extractable blocks, before any mining operations, could be predicted, it
can prevented from investigating in many non-economic mines. The overall size of the stone blocks can be estimated
using measurements of the distance between joints. Joint measurements could be taken by selecting several scanlines in
rock outcrops. Spacing and other characteristics of joints in mahallat travertine quarries was measured by selecting several
scanlines with a total length of 1362 meters along the 134 faces. By analyzing the collected data, the average in situ
volumetric joint count(Jvi) calculated equal to 0.35 joints per cubic meter, average Block shape factor () calculated equal
to 36.73 and the average joints spacing was calculated equal to 9.02 meter. Then, the in situ blocks volume estimated
using three method. These methods are volumetric joint count, weighted jointing density and estimation of block volume
by spacing of joints. In order to validate the estimates were made, the dimensions of blocks that were produced from
these mines during last years were analyzed, where the average size of produced blocks(Vb) calculated equal to 8.32
Cubic meters and the volumetric joint counts for the blocks(Jvb) calculated equal to 1.52 joint per cubic meter. Relations
between sets of parameters that calculated for each method, were analyzed by drawing graphs. By comparing the results
of the three methods, the volumetric joint count method, was selected as the best method to estimate the size of the blocks.

Keywords: Estimation of Block VVolume, Dimension Stone, Travertine, Joint Spacing, Mahallat.
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