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Relationship among Stratification Angle,
Compressive Strength, and Fracture Toughness

of Transversely Isotropic Slate

LI Jiang-teng', WANG Hui-wen, LIN Hang
(School of Resources and Safety Engineering, Central South Univ, Changsha, Hunan 410083, China)

Abstract : Elastic modulus E, Poisson ratio p,shear modulus G and fracture toughness KIC of the slates
with different stratification angles were obtained by the uniaxial compression tests and relaxation method
of double torsion constant displacement load using SANS and MTS-insight testing machines. The relation-
ships among the stratification angle, compressive strength, and fracture toughness were examined. The a-
nalysis results show that the uniaxial compression and fracture toughness decrease and then increase with
the increase of angle 8, which shows a U-shaped relationship curve. When the angle g of the slate is 45°,
the fracture toughness is minimized. The crack initiation and crack propagation are developed under the ax-
ial load, and the slate is destroyed regardless of ¢ and ¢ values. Moreover, when the angle §is known, the
value of the related fracture toughness can be estimated by using the experimentally derived relationship.
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Fig. 1 Transversely isotropic slate
schematic view when g = 0°
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Tab.1 Elastic modulus, Poisson’s ratio
and compressive strength
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Tab.2 Shear modulus of plate rock
samples at different angles GPa
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Fig. 2 Relationship between compressive
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Fig. 3 Schematic diagram of double torsion specimen
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Fig. 6 Relationship between fracture
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