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A Study on the Numerical Modelling of Blast Source
Seung-Kyu Baek and Chang-Ha Ryu

ABSTRACT. The source of rock breakage by explosive blasting is the energy released from an explosive. It is transmitted
to the surrounding rock mass causing various types of fracture of rock material. The reaction of explosives and the resulting
action on the surrounding rock mass are completed in very short time, making it almost impossible to observe the processes
occurring in the interior of the rock mass. In this study several input parameters are investigated by numerical modelling of
blast source and dynamic response of rock mass. It is shown that damping coefficient and rising time are major parameters
affecting dynamics response of rock mass.

Key words : numerical modelling, dynamic analysis, blast source, rising time, damping constant
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Table 1. Static and dynamic properties of cement

mortar.
Property Static I Dynamic
Young's modulus 2.1 £ 0.2 GPa
Poisson's ratio 0.167 = 0.02
Tensile strength | 1.5 = 0.2 MPa| 1.65 MPa
Uniaxial ;
. 11.5 £ 0.5 MPa| 12.65 MPa
compressive strength
Density 1,945 + 15 kg/m’
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Fig. 1. A finite element model of cement mortar
block for 3D elasto-plastic dynamic analysis.
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Fig. 2. Principal stress distribution along radial

direction for cement mortar block.
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Fig. 3. Relationship between rising time and

damping constant showing similar results for

mortar block.
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Fig. 4. Location nodes selected for comparison of
stress distribution.
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Fig. 5. Principal stresses and damping constants

at node no.337 for cement mortar block.
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