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Evaluation of Amounts of Confining Stirrups Used for
RC Bridge Columns Based on Deformation Capacity
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Abstract: In accordance with the required deformation capacity for reinforced concrete (RC)
bridge columns under the seismic action, the amounts of the confining stirrups used for the poten-
tial plastic hinge zones of the columns were studied. From the PEER (the Pacific Earthquake En-
gineering Research Center, USA) database for seismic performance testing of the columns, the
quasi-static test data of 35 columns failing in flexure-shear were collected and sorted and through
the statistical analysis, the reliability of the minimum amounts of the confining stirrups that could
guarantee the deformation capacity of the columns as provided in the former code for the seismic
design of bridges in China, the Speci ficationsof Earthquake Resistant Design for Highway En-
gineering (JT] 004-89) and in the current code, the Guidelines for Seismic Design of Highway
Bridges (JTG/T B02-01-2008) was evaluated. The provisions of the minimum amounts of the
stirrups in the above codes were then compared to those in the main bridge seismic design specifi-

cations of the USA and Europe and finally the formula of the ultimate drift angle having 85% as-
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surance ratio for the columns failing in flexure-shear was established. The results of the study

show that by taking the 2% ultimate drift angle of a column as the evaluation target, the provi-

sions in the current Chinese code JTG/T B02-01-2008 can satisfy the deformation capacity of the

column while by taking the 3% ultimate drift angle as the target, the provisions on the amounts

of the confining stirrups in the code are somewhat not safe. For the seismic design of the columns

in the high risk seismic regions, due attention should be paid.

Key words: reinforced concrete bridge column; confining stirrup; deformation capacity; ulti-

mate drift angle; design code; regression analysis
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