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ABSTRACT The purpose of this study is to provide analytical method to reasonably predict the overall behavior up to destruction
of reinforced concrete panel specimens using high-strength reinforcing bar. A total of 12 specimens of reinforced concrete panels

with a wall thickness one-third the size of the actual nuclear containment structures under various loading conditions and design

parameters were selected and the analysis was performed using a non-linear finite element analysis program (RCAHEST) was

developed by the authors. The mean and coefficient of variation for shear strength at cracking point and maximum shear strength
from the experiment and analysis results was predicted 1.03 and 12%, 0.97 and 9%, respectively. For the shear strain at the maximum
shear strength from the experiment and analysis results was predicted 0.96 and 30%, respectively. Based on the results, the analysis

program that was applied newly modified constitutive equation in this study is judged as having a relatively high reliability for the

analysis results.

Keywords : high-strength reinforcing bar, reinforced concrete panel, nonlinear finite element analysis, RCAHEST
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Fig. 1 Outline of analysis model for reinforced high-strength

concrete
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Fig. 2 Compression reduction factor for high-strength concrete
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Table 1 Test variables and material properties

f fyz fyy P Py

Specimens | oo | (MPay | (MPa) | (%) | (%) | 7"
N420A-PS 0
N420A-SBT| 352 | 448 | 447 |2.09|1.35| +0.4
N420A-SBC -0.4
N550B-PS | 35.2 +
N550B-SBT 390 631 631 | 1.56|1.04 | +0.4
N550B-SBC ' -0.4
N550A-PS 0
——————1 390 | 631 653 [2.09|135+H—
N550A-SBT +0.4
H550B-PS 0
——————1 558 | 631 631 | 1.56|1.04 ———
H550B-SBC -0.3
H550A-PS 0

55.8 631 653 12.09]1.35

H550A-SBC -0.2
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(b) SBT (Shear and

biaxial tension)

(c) SBC (Shear and biaxial compression)
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Table 2 Summary of experimental and analytical results

Shear stress Shear strain at o,

v, (MPa) v, (MPa) Ypy (Mm/m)
FLE oo [ % [ow] T % oo
N420A-PS 2.10 1.80 1.17 7.70 7.80 0.99 10.95 12.97 0.84
N420A-SBT 1.60 1.30 1.23 5.87 5.60 1.05 17.34 10.34 1.68
N420A-SBC 3.07 2.70 1.14 9.56 10.80 0.89 7.09 8.99 0.79
N550B-PS 2.01 1.80 1.12 7.68 7.60 1.01 9.64 12.82 0.75
N550B-SBT 1.29 1.40 0.92 5.97 5.80 1.03 21.65 17.46 1.24
N550B-SBC 2.78 2.90 0.96 10.47 11.60 0.90 8.26 11.78 0.70
N550A-PS 1.88 1.90 0.99 9.64 9.80 0.98 9.98 12.77 0.78
N550A-SBT 1.39 1.40 0.99 6.93 7.20 0.96 8.29 12.33 0.67
H550B-PS 1.29 1.20 1.08 8.08 7.30 1.11 17.94 18.29 0.98
H550B-SBC 1.39 1.50 0.93 10.48 11.50 0.91 12.56 11.36 1.11
H550A-PS 1.58 1.50 1.05 9.84 9.40 1.05 11.43 13.03 0.88
H550A-SBC 1.59 1.90 0.84 11.27 14.50 0.78 10.16 9.65 1.05
Mean 1.03 0.97 0.96
S.T.D 0.12 0.09 0.29
C.0vV 0.12 0.09 0.30
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