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Evaluation of Reinforced Concrete Beam's Inelastic Behavior Characteristics using
Beam-column Fiber Finite Element considering Shear Deformation Effect

Ju-Hyun Cheon', Cheol-Seong Hwangz*, Kwang-Min Park’, Hyun-Mock Shin*

Abstract: The purpose of this study is to provide a reasonable analytical method for the reinforced concrete beams which shows failure mode of shear
and flexure-shear by proposing a modified formulation to consider the effect of shear deformation on the beam-column fiber element based on the
flexibility method and a new constitutive law of inelastic shear response history for the section. A total of 6 specimens of reinforced concrete beams
which is designed to cause shear failure before yielding longitudinal reinforcement to investigate the influence of the main experimental variables on
the shear behavior characteristics and the analysis was performed by using a non-linear finite element analysis program (RCAHEST) applying the newly
modified constitutive equation by the authors. The failure mode and the overall behavior characteristics until fracture are predicted appropriately for
all specimens and the results are expected to be useful enough for the 3 - D analysis to carry out reliable results of large-scale and complicated structures

in the future.
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Fig. 2 Proposed hysteric curve for nonlinear section response
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Table 2 Test variables and materials properties

Tension reinforcement

Shear reinforcement

Beams d (mm) a/d
Bar No. Py f, (MPa) Bar No. Py f, (MPa)
S1-3.0 3.0 402.0
S1-3.5 244 3.5 5-D22 0.036 D10@300 0.00215
S1-4.0 4.0 4363
357.8
S2-2.5 2.5
S2-3.0 235 3.0 4-D22 0.033 402.0 D10@220 0.00324
S2-3.5 3.5
P
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Table 3 Comparison of experiment with analysis

. V. (kN) S (mim)
specimen Q1) B3 BYE)  (6)V/A)
Experiment (1) Analysis (2) Analysis (3) Experiment (4) Analysis (5)  Analysis (6)
S1-3.0 3725 311.1 433.4 5.6 5.1 29 0.84 1.16 0.91 0.52
S1-3.5 3275 310.8 371.7 7.8 7.0 39 0.95 1.13 0.90 0.50
S1-4.0 2843 291.3 3458 7.8 9.0 5.0 1.02 1.22 1.15 0.64
S2-2.5 325.4 320.2 534.1 32 4.4 1.8 0.98 1.64 1.38 0.56
$2-3.0 280.3 320.6 445.1 5.4 6.0 2.6 1.14 1.59 1.11 0.48
S$2-3.5 271.5 304.7 380.0 6.4 6.3 3.7 1.12 1.40 0.98 0.58
Mean 1.01 1.36 1.07 0.55
S.T.D 0.11 0.22 0.18 0.06
C.ov 0.11 0.16 0.17 0.11

¥ Analysis(2) = Flexure+Shear, Analysis(3) = Flexure
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400 —

200 —
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Fig. 7 Ultimate shear strength for specimens
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