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Physical Properties of Rocks

e G A S e POy Dariy
Larsen-Basse and Koyanagi 1979 °
Howarth and Rowlands 1987 .
Miller and Ball 1990 o
Xuefengand Shifeng 1994 ° °
Ersoy and Waller 1995 ° ° ° °
Plinninger et al. 2002 a o
Plinninger et al. 2002 b U U
Adebayo and Okewale 2007 °
Plinninger 2008 ) ) °
Adebayo 2011 ° ° ° ° ° .
Adebayo and Akeju 2012 a ° °
Adebayo and Akeju 2012 b ° °
Angseryd et al. 2013 ° °
Adebayo and Adetula 2013 ° ° °
Yahiaoui et al. 2015 °
Adebayo and Akande 2015 ° ° °
Babatunde 2015 ° ° ° °
Saeidi et al. 2015 ° °
Dogruoz et al. 2016 .
Adebayo 2019 °
Capik and Batmunkh 2020 L
Piri et al. 2020 i b
Majeed et al. 2020 ° ° °
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Rock strength parameters

Reference - -
Compressive strength Tensile strength

Miller and Ball 1990
Miller and Ball 1991

Ersoy and Waller 1995
Plinninger et al. 2002
Adebayo and Okewale 2007
Adebayo et al. 2010
Rashidi et al. 2010
Adebayo and Akeju 2012 a
Adebayo and Akeju 2012 b
Adebayo and Bello 2012
Adebayo and Adetula 2013
Adebayo and Akande 2015
Babatunde 2015

Saeidi et al. 2015

Dogruoz et al. 2016
Karasawa et al. 2016
Sahoo and Choudhary 2017
Capik and Batmunkh 2020
Piri et al. 2020

Kolapo 2020

Majeed et al. 2020
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Abrasivity of rocks
Reference

RAI F-abrasivity

Ersoy and Waller 1995 °
Plinninger et al. 2002 a o
Plinninger et al. 2002 b
Plinninger 2008

Adebayo and Akeju 2012 a
Adebayo and Akeju 2012 b
Prieto 2012

Adebayo and Adetula 2013
Dudek and Wiadzielczyk 2018
Piri et al. 2020 °
Majeed et al. 2020
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Operational parameters

Reference

Py
!
<

WwOB

Miller and Ball 1990
Miller and Ball 1991

Ersoy and Waller 1995
Ersoy and Waller 1997
Rashidi et al. 2008

Rashidi etal. 2010 a

Rashidi etal. 2010 b

Wau et al. 2010

Adebayo and Akeju 2012 a
Adebayo and Akeju 2012 b
Adebayo and Bello 2012
Naganawa 2012

Adebayo and Akande 2015
Ghosh et al. 2016
Karasawa et al. 2016
Al-Sudani et al. 2017

Mazen et al. 2019

Shankar et al. 2020 .
Song et al. 2020

Sporin et al. 2020 .
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Rock Hardness Scales

Reference -
Mohs  Schmidt hammer
Ersoy and Waller 1995 o
Ersoy and Waller 1997 °
Adebayo and Okewale 2007 .
Adebayo et al. 2010 .
Adebayo and Akande 2015 °
Saeidi et al. 2015 °
Dogruoz et al. 2016 .
Sahoo and Choudhary 2017 °
Capik and Batmunkh 2020 °
Piri et al. 2020 .
Majeed et al. 2020 .
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Rock properties

Rock mass  Operational

Physical Mechanical  properties  parameters
properties properties
Density ucs GSI WOB
Porosity BTS RMR RPM
EQC Mohs
Al203 SH
SiO2 RAI
GS SF-a
TC
CIA

WOB: Weight On Bit, RPM: Rotations Per Minute, GSI:
Geological Strength Index, RMR: Rock Mass Rating; UCS:
Uniaxial Compressive Strength; BTS: Brazilian Tensile Strength,
Mohs: Mohs hardness, SH: Schmidt Hammer, RAI; Rock
Abrasivity Index, SF-a: Schmiazek F-abrasivity factor, EQC:
Equivalent Quartz Content, Al,O;: Alumina content, SiO,:
Silica content, GS: Grain Size, TC: Texture, CIA: Chemical
Index of Alteration
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Parameters Min Max  Average STDEV
WOB 4332 29.75 19.887 7.451
RPM 80.059 98.25 88.903 5.171
CIA 51.652 70.367 61.041 6.453
Density 2591  2.692 2.657 0.027
Porosity 1701 4.194 2.781 0.75
Mohs 4591  5.830 4.923 0.217
SH 18.784 26.193 22.018  2.503
GS 0.563 2381 1.201 0.629
TC 0.371 0.868  0.583 0.163
Al203 13.179 17.295 14.722  1.042
Si02 49.147 60.558 55.495  3.505
EQC 44.222 56.958 49.122 3.54
uCSs 21.257 50.998 34.095  9.803
BTS 287 9261 5.755 2.082
RAI 10.119 22.323 16.103 3.711
SF-a 1.235 10.105 4.786 3.091
GSI 38.793 62.775 48.652  8.433
RMR 35.365 63.364 47.481 9.157
Bit Wear 1.079 7.241 3.731 1.796
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Weight Loss (gr/m)

Weight Loss{gr/m)
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y =-0.063x%-1.0515x+7.1755
R? =0.3542

0.000

0.000

8.000

7.000

6.000

5.000

4.000

3.000

Weight Loss(gr/m}

2.000

1.000

0.000

0.000

8.000

7.000

6.000

5.000

4.000

3.000

Weight Loss{gr/m)

2.000

1.000

0.000

45.000

1.000 2.000 3.000 4.000 5.000

Porosity %

Joss e g, Y IS

cae e Gl

v =16.79x2-10.837x +3.9194
R?=0.7848
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Texture
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8.000 -

y=0.0488x2-5.2331x +142.58
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Tensile Strength (MPa)
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