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Influence of Rock Fall on the Roofs and Rib Pillars at Multi-layered 
Room and Pillar Mine

Abstract Influence of rock fall from upper-level roofs to lower-level roofs and pillars at a multi layered room and 
pillar mine was numerically simulated by using AUTODYN. The analysis results showed that the maximum 
displacement and stress in the roof of the lower-level stope are respectively 0.001 mm and 36 MPa, and those 
in the pillars of the lower-level stope are 0.0003 mm and 3 MPa. The maximum damage levels in the roof and 
pillar of the lower-level stope were evaluated to be about 0.03 when a half of the roof rock of the upper-level 
stope was assumed to be fallen to the floor.
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1. 

Reference Density (g/cm3) 2.66 Elastic strength ( ) 0.40

Bulk modulus (GPa) 43.9 Elastic strength ( ) 0.85

Shear modulus (GPa) 17.0 Fracture strength constant (B) 2.50

Compressive strength (MPa) 150.0 Fracture strength exponent (m) 0.85

Tensile strength ( ) 0.05 Compressive strain rate exponent ( ) 0.025

Shear strength ( ) 0.07 Tensile strain rate exponent ( ) 0.045

Intact failure surface constant (A) 2.50 Damage Constant (D1) 0.025

Intact failure surface exponent (n) 0.85 Damage Constant (D2) 1.000

Tension/compression meridian ratio 0.72 Minimum Strain to Failure 0.060

Brittle to ductile transition (BQ) 0.01 Residual Shear Modulus Fraction 0.250
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