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Seismic Damage and Collapse Simulation System of RC Structure Subjected to Dynamic Loads
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SUMMARY: A system for the 3-D full scale earthquake testing facility (E-Defense) to adopt the object-oriented
framework is developed. In this system, the material model includes reinforced concrete proposed by Mackawa and

Fukuura. In this paper, this system is verified whether it could accurately reproduce a H-shaped reinforced concrete

shear wall under the complex state. This specimen was tested dynamically using a large high-performance shaking

table in order to determine the dynamic performance of shear wall both in an elastic range and in a plastic range up to

failure. As the results of study, this system can accurately reproduce the experimental result on all range.
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Table.1 Properties of specimen
Total weight of upper region (tf) 122.0
Compressive strength of concrete (MPa) 28.6
Tensile strength of concrete (MPa) 2.24
Elastic modulus of concrete (GPa) 229
Yield strength of rebar (MPa) 383
Elastic modulus of rebar (GPa) 184
Reinforcement ratio in flange, vertical (%) 0.472
Reinforcement ratio in flange, horizontal (%) 0.457
Reinforcement ratio in web, both (%) 1.219

Table.2 Input vibration steps

Vibration Max acc. .
Input target behavior
step (gal)
RUN-1 53 Elastic behavior
RUN-2 112 Shear crack initiation
RUN-3 325 3 times the RUN-2’s behavior
RUN-4 577 Deformation angle of 2/1000 rad
RUN-5 1230 Ultimate behavior
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Fig.4 Relationship between inertial force and horizontal displacement of the upper slab
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Fig.5 Horizontal response acceleration of the upper slab
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Fig.6 Horizontal response displacement of the upper slab
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