Table 4. The evaluation method of brittleness index based on rock strength
	References
	Formula
	Variable description
	Test method

	Honda and Sanada,1956
	

	Hμ and H: the micro and macro indentation hardness;
K: the bulk modulus;
KIC: the fracture toughness;
E: Young's modulus;
	Hardness test

	Lawn and Marshall,1979
	

	
	

	Quinn,1997
	

	
	

	Hucka and Das,1974
	

	σC and σT: the unconfined compressive strength and tensile strength
α=0.1;
ɛf and ɛb: the strain before and after the peak;
	UCS and Brazilian tensile
strength test

	Hucka and Das,1974
	

	
	

	Feng et al.,2000
	

	
	

	Altindag,2002
	

	
	

	Copur et al.2003
	

	Fmax: the maximum applied force;
P: the corresponding penetration at Fmax;
Pinc: the load incremental;
Pdec: the load decremental;
	Punch penetration test

	Yagiz,2009
	

	
	

	Bishop,1967
	

	εel and εtot: the elastic and total strain at failure;
Wel and Wtot: the elastic and total energy at failure;
τp and τr : the peak and residual shear strengths;
εli: the absolute irreversible longitudinal strain at failure;
ɛfp and ɛCp : the plastic strains at which the friction strength is fully mobilized and the cohesive strength reduces to the residual value;
M : the softening modulus;
E: Young's modulus;
ν: Poisson's ratio;
ρ: the density;
λ: the Lame's first parameter;
μ: the shear modulus;
En and νn : the normalized Young's Modulus and Poisson's ratio;
Eu: the unloading elastic modulus;
M: the post-peak elastic modulus;
	Stress strain test

	Hucka and Das,1974
	

	
	

	Hucka and Das,1974
	

	
	

	Andreev,1995
	

	
	

	Hajiabdolmajid and Kaiser,2003
	

	
	

	Liu and Shen,2005
	

	
	

	Rickman et al.,2008
	

	
	

	Guo et al.,2012
	

	
	

	Sun et al.,2013
	

	
	

	Tarasov and Potvin,2013
	

	
	

	Luan et al.,2014
	

	
	

	Chen et al.,2014
	

	
	


Table 5. The evaluation method of brittleness index based on physical properties of rocks
	References
	Formula
	Variable description
	Test 
method

	Sondergeld et al., 2010
	

	WQtz: the weight of brittle mineral; 
WTot: the weight of total minerals
WQFM: the weight of quartz, feldspar and mica; 
WCarb: the weight of carbonate minerals including dolomite, calcite and other carbonate minerals; 
	Mineral composition analysis

	Jin et al., 2014, 2015
	

	
	

	Wang and Gale, 2009
	

	Q : quartz; Dol: dolomite; Cl: clay; 
Lm: limestone; TOC : total organic content; C : carbonate; 
	

	Jarvie et al., 2007
	

	
	

	Jin et al., 2014, 2015
	

	ϕ: the porosity
	Porosity tests

	Protodyakonov, 1962
	

	σC: the unconfined compressive strength;
q: the percentage of crumbs (<0.6 mm in diameter)
S20 : the percentage of crumbs (<11.20 mm in diameter)
	Particle size analysis

	Quinn, 1997
	

	
	


Table 6. Statistical table of evaluation method of brittleness index based on empirical formulas
	References
	Formula
	Variable description
	Test method

	Yagiz, 2009
	

	σC and σT: the unconfined compressive strength and tensile strength;
ρ: the density
ϕ: the porosity
	empirical formula

	Jin et al., 2014, 2015
	

	
	

	Nygard et al., 2006
	

	OCR: the over-consolidation ratio;
b: empirical constant;
σ′v max and σ′v : the maximum effective vertical stress it has experienced in history and the present effective vertical stress
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