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Bi-Axial Alternate Cyclic Loading Test of

Rectangular Reinforced Concrete Columns
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ABSTRACT

The behavior of bridge column under multi-directional loading as well as uni-directional loading need to
be studied because bridge columns will be subjected to the multi-directional cyclic loading during a
strong earthquake. To evaluate the capacity of columns, uni-axial cyclic loading tests and bi-axial
alternate cyclic loading tests were carried out. The number of cycles of alternate bi-axial loading were
determined considering the ratio of natural frequencies in two orthogonal directions. From the test
results, strength degradation and ductility reduction were observed in biaxial loading conditions. Their
rates were found to be more rapid in the loading pattern that was determined considering the different
natural frequencies.
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Specimen Prax (KN) | Normalized P, (%) | A/ (mm) | g Hy
Longitudinal Ul 723 100 21 6 9
e Bl 66.8 924 21 7 75
Direction B2 615 85.1 21 5 6.5
Transverse uz 112.3 100 14.4 8 10
T Bl 111.0 98.8 14.4 6 8
Direction B2 1012 90.1 14.4 6 7
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