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An Experimental Study on the Similitude of Structural Behaviors for
Small-Scale Modeling of Reinforced Concrete Structures
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Abstract

A 2-bay 2-story moment-resisting reinforced concrete plane frame with seismic detail was
designed. One 1/2.5-scale and one 1/10th model subassemblages were manufactured according to
the required similitude law. Then the reversed load tests under the displacement control were
performed statically to these subassemblages. The results of these tests were compared
regarding to the similitude in the characteristics of structural behaviors such as strength,
stiffness, energy dissipation, failure modes and local deformations. Based on these results, the
following conclusions were drawn : (1) The strength of 1/10 model was very similar to that of
1/2.5 specimen. (2) The initial stiffness of 1/10 model appears to be approximately 2/3 of that of
1/2.5 specimen. (3) 1/10 model has therefore smaller energy dissipation capacity than 1/2.5
specimen. {4) Inelastic excursion mechanisms of 1/2.5 specimen and 1/10 model appear to be a
little different.
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Fig. 1 Geometry, Dimension and Detail of 1/10 Frame Specimen (unit - mm}
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Fig. 2 Displacernent history at roof 1/10 Photo. 1 Experimental setup for 1/10
frame modeland load gauge factor mode! 2-bay 2-story R.C. frame
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Fig. 3 Lateral load - lateral displacement relation at roof
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(a) 1/10 model (b) 1/2.5 specimen

Fig. 4 Inelastic excursion mechanism
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Fig. 5 Angle of rotation in column
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Photo. 2 Overall view of damaged 1/10 mode Fig. 7 Crack pattern of damaged 1/2.5 specimen
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