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Fig.1 Structure, size and materials of reinforced concrete
sample
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Fig.2 Fragmentations in reinforced concrete pillar by a blasting
(a) A side view in biased charge
(b) A view from opposite side of the charge in biased charge
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Fig.3 A simulation model of a reinforced concrete pillar
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Fig.4 The cross section of a simulation model of rein-
forced concrete atz=1. 0m
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Fig.5 Isotropic elasto-plastic model of destruction of the
concrete and the reinforcing bar in blasting
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Fig.6 Maximum principal stress of elastic reinforced concrete pillar with isotropic elasto-plastic reinforcing bar

as simulated by DYNA-3D
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Fig.7 Maximum principal stress direction of elastic rein-
forced concrete pillar with isotropic elasto-plastic
reinforcing bar as simulated by DYNA-3D
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Fig.8 Maximum principal stress of elastic concrete pillar
as simulated by DYNA-3D
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Fig. 10 Maximum principal stress direction of isotropic
elasto-plastic reinforced concrete pillar as simu-
lated by DYNA-3D
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Fig.9 Maximum principal stress of isotropic elasto-plastic reinforced concrete pillar as simulated

by DYNA-3D
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Fig. 11 Maximum principal stress of isotropic elasto-plastic concrete pillar as simulated by DYNA-3D
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Fig. 12 Maximum principal stress of isotropic elasto-plastic reinforced concrete pillar as simulated by DYNA-
3D in the case of supposing sliding interfaces between concrete and reinforcing bar
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Fig. 13 Maximum principal stress direction of isotropic
elasto-plastic reinforced concrete pillar as simu-
lated by DYNA-3D in the case of supposing slid-
ing interfaces between concrete and reinforcing
bar
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Numerical investigation on breakage behavior of reinforced concrete
by blasting demolition

by Guichen MA®, Atsumi MIYAKE"*, Terusige OGAWA®*, Yuji OGATA***
Masahiro SETO*** and Kunihisa KATSUYAMA****

The numerical simulation of the blasting demolition of reinforced concrete has been carried
out by using DYNA-3D code. Following three models were used in this study;
(1) an elastic concrete pillar with isotropic elasto-plastic reinforcing bars
(2) an isotropic elasto-plastic reinforced concrete pillar
(3) an isotropic elasto-plastic reinforced concrete pillar considering sliding interfaces between
concrete and reinforcing bars
The breakage behavior was estimated by the stress distribution, and the effect of reinforcement
in concrete were examined with numerical analysis. Although the tensile stress concentration in the
concrete around reinforcing bar was analyzed for three models, stress distribution in each model
showed large differences. The main results obtained in this study were as follows; ‘
The tensile stress between reinforcing bar and free surface in elastic concrete pillar with isotro-
pic-elastic-plastic reinforcing bars did not show a significant difference with tensile stress in elastic
concrete pillar without reinforcement. However, the tensile stress between reinforcing bar and free
surface in isotropic-elastic-plastic reinforced concrete pillar was extremely higher than that in iso-
tropic-elastic-plastic concrete pillar without reinforcement.
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