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Analytical Study on the Size Effect Influencing Inelastic Behavior of
Reinforced Concrete Bridge Piers
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ABSTRACT

The purpose of this studly is fo investigate the size effect on inelostic behavior of reinforced concrete bridge piers. A computer program, nomed
RCAHEST(reinforced concrete analysis in higher evaluation system technology). for the analysis of reinforced concrete structures wos used. Material
nonlinearity is taken info account by comprising tensile, compressive and shear modets of cracked concrete and a model of reinforcing sfeel. The
smeared crack approach is incorporated. In boundary plone at which each member with different thickness is connected, local discontinuous
deformation due fo the abrupt change in their stiffness can be taken into account by introducing inferface elemment. The effect of number of load
reversals with the some displacement amplitude has been also faken into account to model the reinforcing steel. To determine the size effect on
bridge pier inelastic behavior, a 1/4-scale replicate model wos also loaded for comparison with the full-scale bridge pier behavior.

Key words : reinforced concrete bridge piers, inelastic behavior, size effect, material nonlinearity
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Table 1 Characteristics of test specimens

T & L2 S1 L2/S1
EH X| (mm) 2400x2400| 600>600 40
W2+=0[(mm) 9600 2400 40
& AlH| 40 40 1.0
FareE 2 2 (mm) 35 10 35
ZurskE 2 2H4(mm) 122 36 3.39
e F2d| 0.012 0.012 10
Elarsk 2 A 2 (mm) 19 6 3.17
EursH 2 Z2H4(mm) 150 45 333
Zagrd 2 520 (mm) 854 270 3.16
s 2 X A 0.0089 0.0104 0.86
o F22™M R5(mm) 20 20 1.0
Table 2 Test specimens
Specimen 2 S1
Dimension of the cross section(cm) 240240 6060
(Square) (Square)
Effective height(crm) 960 240
Aspect ratio 40 40
Material SD345 D35 [SD295A D10
Main Yielding stress(MPa) 424 395
reinforcement|  Reinforcement ratio
0.(%) 12 12
Material SD345 D19 | SD29%5 D6
Hoop |Yielding stress (MPa) 344 389
reinforcement Vomn;itzlz )ratio 089 -
Strength of concrete(MPa) 326 390
Axial stress(MPa) 0 0
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Fig. 4 Experiment set-up
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8-node RC element 60
8-node RC element 60 6-node Interface element | 6
6-node Interface element 6 8-node Elastic element 2
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Fig. 5 Finite element mesh used for analysis
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Table 3 Comparison of test with analysis

Yielding Ultimate Ultimate Ductiity
Specimen No.|displacement | displacement force
factor
(mm) {mm) (kN)
T(?)St 50 250 3503 50
12 A”?gs‘s 60 285 5% 48
12 083 0.88 0.99 104
T(?ft 10 70 1978 7.0
St A”f‘gs's 3 76 2060 58
(12 0.77 092 096 1.20
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