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Influence of ductility of reinforcement
on the plastic hinge formation
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ABSTRACT

Subjected to seismic action causing large deformation of bridge columns, the plastic hinge
region is commonly formed in the column end zone. The deformation capacity of a concrete
column can be expressed by wusing plastic hinge length. The mechanical properties of
high-strength reinforcing steel is different from that of normal-strength steel and the mechanical
properties of steel will influence the plastic hinge formation. Therefore, in other to accurately
predict the deformation of concrete column using high-strength steel, the plastic hinge length can
be expressed as a function of the mechanical properties of steel such as the tensile to yield
strength ratio and the strain at ultimate state. However, little research has been conducted into
the effect of mechanical properties of steel on the plastic hinge length. It was difficult to measure
the plastic hinge length from the test results. Therefore, the plastic hinge length of concrete
columns was investigated from the curvature profile. A numerical approach was used to study the
effect of various parameters on plastic hinge length. Based on the results of the numerical

parametric study, a new expression for plastic hinge length was proposed.
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