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Numerical Study for Prediction of Rock Falls Around Jointed Limestone

Underground Opening due to Blast Vibration
Hyon—Soo Kim, Seung—Kon Kim, Sang—Ho Cho

Abstract Recently, transition from open pit to underground mining in limestone mines is an increasing trend in
Korea due to environmental issues such as noise, dust and vibrations caused by crushers and equipment. The severe
damages in the surrounding rock mass of underground opening caused by explosive blasting may lead to rock fall
hazards or casualties. It is well known that variables which mainly affect blast-induced rock falls in underground
mining are: blast vibration level, joint orientation and distribution and shape of the cross sections of underground
structures. In this study, UDEC program, which is a DEM code, is used to simulate blast vibration-induced rock
fall in underground openings. Variation of joint space, joint angle and joint normal stiffness was considered to
investigate the effect of joint characteristics on the blast vibration-induced rock fall in underground opening. Finally,
jointed rock mass models considering blast-induced damage zone were examined to simulate the critical blast
vibration value which may cause rock falls in underground opening.

Key words Distinct element method, Underground opening, Rock fall, Joint, Blast induced damage zone
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Tensile strength (MPa) 4.12
Density (kg/m’) 2700
Bulk modulus (GPa) 53
Shear modulus (GPa) 31
Cohesion (MPa) 24
Joint normal stiffness (MPa/m) 10,000
Joint shear stiffness (MPa/m) 10,000
Joint friction angle (°) 37
Joint cohesion (MPa) 0.35
Joint tension (MPa) 0.3
Joint space (m) 6
Joint angle (°) 60
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