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ABSTRACT

The purpose of this study is to investigate the seismic behavior of RC bridge piers and fo provide the data for developing improved seismic design
criteria. 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. Material nonlinearity is taken info account by comprising tensile, compressive and shear models of cracked concrete
and a model! of reinforcing steel. The smeared crack approach is incorporated. In boundary plane at which each member with different thickness is
connected, local discontinuity in deformation due to the abrupt change in their stiffness can be taken into account by infroducing interface element.
The effect of number of load reversals with the some displacement omplitude has been dlso taken into account to mode! the reinforcing steel and
concrete. In the companion paper,” the proposed numerical methed for seismic damage evaluation of RC bridge piers is verified by comparison with
the relidble experimental results,

Key words : RC bridge piers, seismic behavior, nonlinear finite element analysis, seismic damage
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Table 2 Correlations of damage index with damage state

Minimum value of damage index
Damage state —
Park et al. | Stone and Taylor |Williams et al.
Repairable damage 0.10 0.1 0.12
Irrepairable damage 0.40 040 0.39
Collapse 1.00 0.77 1.28
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Table 3 Details of prototype and model
[tem Prototype Model Remarks
Longitudinal reinforcement 24 No. 11(36mm) 21 No. 3(9.5mm} 0=2 %
Spirals No. 5(18mm) Wire = 4mm diameter Smooth wire
Spirals pitch 76mm 19mm 0,~1%
Spiral yield strength 414MPa 380 to 450MPa -
Column diameter 1.22m 0.3m Scale 1:4
Column length 5.5m 1.37/m Scale 1:4
Cover 50mm 12.5mm Scale 1:4
Embedment length of bars Tension = 1.4m Compression =0.72m | Tension = 0.35m Compression = 0.18m -
Axial load 3225kN 806kN 0.1, A,
Lateral load capacity 1550kN 388kN V,=M,/H
Spacing of longitudinal steel 100mm 25mm -

Table 4 Material characteristics

Specimen Concrete strength(MPa)

Steel yield strength(MPa) Spiral yield strength(MPa)

A2 29

448 434

Hed M3 (83 H25%) 2002.6
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