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Simulation of Blasting Demolition of Reinforced Concrete Structures and
Ground Vibration using Finite Element Method

Joohee Chei, Jaewoong Jung and Seokwon Jeon

Abstract With the increasing demand for blasting demolition in urban areas, the simulation of structural collapse
prior to the real blasting operation is a key process for ensuring the success and safety of the blasting demolition.
The simulation of collapsing behavior of a structure is not only vital for preventing unexpeeted economic loss and
casualties, but also helpful in minimizing public claims by precisely estimating the environmental impact resulting
from the operation. This study proposes a new technique for simulation of a blast demolition using FEM based
LS-DYNA codes. The technique tries to simplify the complex arrangement of reinforcing bars, and use the actual
properties of the concrete and steel reinforcing bars, thereby improving the overall capability of the simulation to
match well with the collapsing bebavior of real-scale structures.

Key words Blasting demolition, Numerical simulation, Ground vibration, LS-DYNA
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Fig. 1. Simplification of the steel reinforcement arrangement in columns and beams (unit: mm)
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Fig. 2. Diagram of the structural analysis model
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(b) 3D mesh modeling

Fig. 4. Assembly of beam and column

Table 1. Input material parameters

Steel Concrete
Young’s Modulus GPa 200 23
Density ton/mm? 7.85 x 107 23 x 10°
Compressive stress 24
Tensile stress MPa 0 24
Yield strain 0.0012 0.002
Poisson’s ratio 0.3 0.175
Gravity mm [sec? 9.81x10°
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Table 2. Material properties of the scaled model
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Compressive strength Tensile strength Young's modulus Density
(MPa) (MPa) (MPa) (ton/mm’)
Concrete 1.64 0.31 253 1.72 x 10”
Steel 49 4.0 x 10 84 x 10°
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Table 3. Compressive strength for concrete of Daejeon Chung-Ang Department

M t
easur?men Rebound hardness (R)
location
51 56 41 54 54
Column 41 40 51 45 49
43 44 48 50 58
f ient i
Compressive strength (MPa) Year o Fhe Coefficien Compressive strength (MPa) Compressive strength
construction of age of Schmidt Hammer
JSMS ITBM EMPA (yr) (n) JSMS ITBM EMPA (MPa)
45.95 38.50 51.50 1974 0.63 28.95 24.26 32.45 28.5
* JSMS: The Society of materials science, Japan
* ITBM: Institute for the Testing of Building Materials, Tokyo
* EMPA: Eidgen ssische Materialpr fungs und Forschungsanstalt, Swiss
Federal Laboratories for Materials Testing and Research
Table 4. Material properties for ground surface at Daejeon Chung-Ang Department
Compressive strength Tensile strength Young’s modulus Density
(MPa) (MPa) (MPa) (ton/mm”)
Concrete 28.5 2.85 2.6 x 10* 2.3 x 10°
Steel 240 2.0 x 10° 7.85 x 107
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Table 5. Result of ground vibration at Gunsan Thermoelectric Power Plant

Distance (m) 69 107.5 162.5 184 254 256
V (em/s) 0.668 0436 0.371 0.217 0.344 0.224
Table 6. Result of ground vibration in numerical simulation by PFC 3D
Distance (m) 6 7 8 9 10
V (em/s) 12.10 4.72 3.44 2.99 2.37
Table 7. Result of ground vibration in numerical simulation by LS-DYNA
Distance (m) 4 6 8 10 12
V (cm/s) 9.34 | 6.41 458 5.99 537
Distance (m) 14 16 18 20 -
V (em/s) 4.30 537 4.86 4.52 -
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Fig. 10. Particle velocity at different distances {Gunsan
Thermoelectric Power Plant)
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