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Evaluation of Damage Indices for RC Bridge Piers with Premature Termination of
Main Reinforcement Using Inelastic FE Analysis
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ABSTRACT

In this paper, inelastic andlysis procedures are presented for the seismic performance evaluation of RC bridge piers with premature termination of
main reinforcement. The mechanical characteristic of cracked concrete and reinforcing bar in concrete has been modeled, considering the bond
effect between reinforcing bars and concrete, the effect of aggregate interlocking at crack surface and the stiffness degradation after the crack.
The smeared crack approach is incorporated. In boundary plane at which each member with different thickness is connected, local disconfinuous
deformation due to the abrupt change in their stiffness can be taken into account by infroducing interface element. The increase of concrete strength
due to the lateral confining reinforcement has been diso taken into account to model the confined concrete. The proposed numerical method for
seismic performance evaluation of RC bridge piers with premature termination of main reinforcement will be verified by comparison with relicble
experimental results.

Key words ; fermination of main reinforcement, seismic performance evaluation, inelastic analysis, interface element
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Table 3 Test specimens

Specimen P10 | P14 | P15 P-16
Dimension of the cross section(cm) 50 X 50(Square)
Effective height(cm) 250
Shear span ratio 54
Material SD295 D13
Yielding stress(MPa) 308
Main reinforcement Termination height from base %.(cm) - 110 135 160
Reinforcement ratio Base 203
0A%) Termination 1.01
Material SR235 @9
Hoop reinforcement Yielding stress(MPa) 272
Hoop reinforcement ratio o (%) 0.10
Strength of concrete(MPa) 313 321 326 I 319
Axial stress(MPa) 0
Direction of
Excitation
) Dynamic -,
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Loading Jig
=
E é 8-node RC element 67
= © 6-node Interface element
é 8-node Elastic element
S
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Reaction Floor
Fig. 7 Experiment set-up
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Fig. 11 Development of damage during test for P-15
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Table 4 Comparison of test with analysis
, P-10 P-14 P-15 P-16
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Exp. Ana. Exp. Ana. Exp. Ana. Exp. Ana.
Yield load Py(tf) 139 127 12.0 10.8 129 128 127 128
Load Maximum load Pyltf) 17.0 146 15.1 138 164 148 169 14.8
P./Py 122 1.15 1.26 1.28 1.27 1.16 1.33 1.16
Yield disp. §,(cm) 1.54 1.40 162 1.30 1.79 1.60 1.56 1.50
Displacement Uttimate disp. &, (cm) 741 9.00 7.06 6.40 835 10.80 8.00 9.60
8,16, 48 6.4 44 49 47 6.8 5.1 6.4
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