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Seismic Performance Assessment of Reinforced Concrete

Bridge Piers using Damage Indices
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ABSTRACT

This paper presents a nonlinear finite element analysis procedure for the seismic performance
assessment of reinforced concrete bridge piers using damage indices. The accuracy and objectivity
of the assessment process may be enhanced by the use of sophisticated nonlinear finite element
analysis program. A computer program, named RCAHEST(Reinforced Concrete Analysis in Higher
Evaluation System Technology), for the analysis of reinforced concrete structures was used.
Damage indices aim to provide a means of quantifying numerically the damage reinforced concrete
bridge piers sustained under earthquake loading. The proposed numerical method for the seismic
performance assessment of reinforced concrete bridge piers is verified by comparison with the
reliable experimental results.
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Item Failure Criterion ( € ¢ or €4, ) Damage Index ( D.I,y

Compressive
1.4 14 f n € 2¢e,— €.
. 4 — Sy m _ cu cs
0.004 3 1- fig . ( Se. )

Concrete and
Shear

0.67

Steel Tensile 0.10 1.20(5 ftge )
7 tu
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* 0 = transverse confining steel ratio; Fon = yie!d stress of the confining steel
€ on = steel strain at maximum tensile stress; / . = confined concrete compressive strength
ftg . = fatigue parameter for concrete; ftg, = fatigue parameter for steel
€, = compressive strain in analysis step; € = tensile strain in analysis step
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Sequential Test specimen
input Nonseismic design Limited ductile design Seismic design
acceleration Experiment Analysis Experiment Analysis Experiment Analysis
0.154g . 0.24 0.15 0.12
Cracking Cracking Cracking
0.220g 029 0.20 0.15
0.300g 032 0.20 0.18
0.400g 0.36 0.29 0.25
0.500g Spalling 041 0.36 0.30
0.600g Buckling 0.47 Spalling 0.44 0.39
0.700g Fracture 0.54 Buckling 0.54 Spalling 0.48
0.800g 063 0.63 0.60
0.900g 0.99 Fracture 0.72 Fracture 0.68
1.000g 0.99 0.99 0.94
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