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Demolition of Composite Structures Utilizing the Difference in Shock-Wave Propagation
Characteristics between Concrete and Metal Members
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SMartD is a design and construction technology for the efficient demolition of structural members.
It controls the direction of crack growth and the extent of the damaged zone by guiding the
propagation of tensile stress waves generated by applying deflagration-range shock pressure to
the charging holes. However, since the amount of energy generated by a deflagration reaction is
limited, applying SMartD to the demolition of composite structures, such as composite girder
deck slabs in which concrete and metallic components are rigidly integrated, requires leveraging
the differences in shock wave propagation characteristics between the concrete and the metallic
components. This paper presents the fundamental concepts for designing the charge layout of
deflagrating agents used in the demolition of composite structures and verifies the validity of the
proposed approach through fragmentation experiments and numerical analyses.
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