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Research on Equivalent Plastic Hinge Length of Reinforced
Concrete Bridge Column
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Abstract; In order to study the equivalent plastic hinge length of reinforced concrete bridge
columns, 154 test data of reinforced concrete bridge columns were collected. Firstly, the relation
between the plastic hinge length and lateral displacement of the column was studied. Then,
calculated expressions of the plastic hinge lengths of various countries were compared and main
factors of the effects of different variables on the plastic hinge lengths were discussed. At last,
based on regression analysis, expression of the plastic hinge length of the column was proposed
and the expression was proved by test results. Results show that the plastic hinge length varies
with the displacement ductility factor but doesnt present any obvious regularity . Compared with
test results, existing formulae show considerable scatter in estimating the plastic hinge length of

the column while the formula proposed by Priestley has good agreement with test results on
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average significance. These expressions proposed by Paulay, Panagiotakos and Eurocode 8
overestimate the plastic hinge length of the column while the proposed expression of code JTG/T
B02-01—2008 gives conservative results and the proposed expression of the code JRA is most
conservative. The plastic hinge length of the column mainly depends on the specimen length,
section width and the diameter of longitudinal steel and is independent of yield strength of the
longitudinal steel, axial load ratio and transverse reinforcement ratio of the specimen. The
proposed expression for plastic hinge length of reinforced concrete column on the basis of
regression analysis shows good agreement with test results on average significance and the
expression can be used for concrete bridge column with aspect ratio between 2. 0 and 8. O,
concrete compression strength is between 20 M Pa and 110 M Pa.

Key words: bridge engineering; reinforced concrete bridge column; regression analysis; equivalent

plastic hinge length; deformation capacity
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