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Fig .7. Microscopic images of the sample Mudstone: Qz: Quartz, Mus: Muscovite, Mic: Crystalline fine
cement, Py: Pyrite, Lc: Iron oxide
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Table 2. Results of data from strength tests and physical properties of samples
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Table 3. Average results of strength tests
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Fig. 8. Results from calcimetry tests
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Table 4. Correlation of geomechanical parameters and calcium carbonate relative to each other

alayl (R?) Koo RMSE
P (%) = -0.1353 CaCO3+11.47 0.76 2.65
W (%) = -0.0217 CaCOs+ 3.622 0.84 1.03
Issp = 0.0013 CaCOs + 5.88 0.001 2
K = 0.1492 CaCOj3 + 21.96 0.324 5.62
G =0.1492 CaCOs + 21.96 0.324 5.62
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Table 5. Classification of rocks by UCS (Bell, 1992)
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Abstract

The design of underground or terrestrial structures on the rock bed depends on the physical and
mechanical properties. Considering the mining method in Tabas coal mine extraction method is
long and destructive, the evaluation of the geomechanical properties of the rocks is more
necessary. In this research, the characteristics of the rock units of the eastern tunnel No. 3 of
Tabas coal Pervadeh mine were investigated. In this study, 3 samples of shale, sandstone and
mudstone were examined. Considering the importance of the subject in this research, new
experimental relations have been proposed, and their application shows desirable results. In order
to obtain geomechanical characteristics and empirical relationships, physical tests such as
porosity, water absorption percentage, unit volume weight, and mechanical properties such as
uniaxial compressive strength, point load index, Brazilian tensile strength, direct cutting test,
durability and brittleness index were carried out. To achieve the desired objective, the most
appropriate relationships are presented using the regression method. Statistical analysis shows
good correlation between different parameters in shale, sandstone and mudstone samples.

Keywords: physical and mechanical properties, shale, sandstone, mudstone, coal tunnel.

Introduction

Due to the diversity of rock types, the rock units of the western part of the Tabas coal mine tunnel
have different physical and mechanical properties. Therefore, an understanding the properties of their
strength and deformation properties helps to predict the engineering behavior of these rocks. Due to
the wide distribution of these rocks, special attention has been paid to their petrological, physical, and
mechanical properties. The construction of structures in or on these rock units and the selection of
these rocks depend on an understanding of their geological engineering properties. In this paper, in
addition to field and laboratory studies, the geotechnical characteristics of the rock units of the
western portal of the Parvadeh Tabas mine tunnel have been investigated.

Materials and Methods
The objective of this study was the investigation of the geotechnical properties of the rock mass of
the East Tunnel No. 3 of the Tabas Coal Mine. Firstly, the library method was used. To this end, a
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number of different sources were collected and studied. For this purpose, a number of different
sources were collected and studied. In the next stage, field visits were carried out. The next stage was
the field visits, which were carried out with the help of experts from the mine. During these visits, in
addition to familiarizing themselves with the physical conditions of the project site, other local
information was collected and used. Next, laboratory tests were conducted to determine the
mechanical and physical properties of rock samples taken from the mines and boulders, examining in
each test some of the factors affecting the test results. Finally, the relationships between the
parameters were studied. Finally, the relationships between the parameters were studied. The
investigated tunnel is located at a depth of 575 to 600 meters below the surface and its units include
three layers of sandstone, conglomerate and shale. In the present study, 34 blocks of rock samples
were selected for various rock mechanics tests to be performed on the samples. The rock mechanics
tests included uniaxial controlled-rate compressive strength test based on ISRM (1981), Brazilian
tensile strength test based on ISRM (1978), determination of physical properties based on ISRM
(1981), durability index based on ISRM (1979) and determination of compressive and shear wave
speeds based on ISRM (1981). All tests were carried out at the Laboratory of Stone Mechanics,
Ferdowsi University, Mashhad.

Discussion and conclusions

Based on the results of laboratory experiments and analysis of rock units, it is clear that the rocks
encountered in the western tunnel of the Parvadeh Coal Mine are part of the Nayband Formation.
These rocks include shale, sandstone and conglomerate formations. According to the tests and
classifications carried out, these rocks have a range of resistance from low to medium. Variations in
cement type and grain size, both within each layer and at different depths, contribute to their different
characteristics. The percentage of calcium carbonate in the rocks studied ranges from 8.9 to 4.56 per
cent, with a variable average of 5.28 per cent. Considering the classification of clay and calcium
carbonate mixtures, limestone rocks are classified as marl rocks. The relationship between the
percentage of calcium carbonate in the samples and the uniaxial compressive strength, porosity
percentage, tensile strength, and Young's modulus indicates good cementation of calcium carbonate,
especially in sandstones, and the percentage of calcium carbonate plays an important role in the
mechanical properties of rocks. All the rocks studied have a Young's modulus of less than 45
megapascals. The average Poisson's ratio of the rocks studied is 0.29, indicating their softness. It is
worth noting that in these rocks the Poisson's and elastic moduli and the bulk and shear moduli are
lower in sandstone rocks than in shale and sandstone rocks. As the density of the studied rocks
increases, the velocities of compressional and shear waves increase linearly (the correlation
coefficient is 0.95 in rocks, 0.9 in shale and 0.95 in sandstone and conglomerate), and there are very
close relationships between compressional and shear wave velocities in the samples. The Vs/Vp ratio
in the shales studied (1.97) is higher than in the sandstones and madstones (1.88 and 1.79), due to the
higher proportion of clay minerals in the shales.



