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Flexure-shear analysis model for high-strength concrete columns
with high-strength stirrups
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Abstract: The seismic performance of high strength concrete ( HSC) columns could be improved by using high
strength stirrups ( HSS) . A flexure-shear analysis model to simulate the hysteretic behavior of HSC columns using
HSS was developed. Based on the flexure-shear analysis model for columns with normal strength concrete and stir—
rups an analysis was conducted for 22 test results of HSC columns using HSS failed in flexureshear modes. And
applicability of Elwood shear failure surface for HSC columns using HSS was verified. The flexure-shear analysis
model for columns was built on the basis of OpenSees platform in which the shear failure of HSC columns using
HSS was monitored by Elwood shear failure surface. 6 HSC columns with HSS appearing flexure—shear failure mode
were modeled and the simulated hysteretic curves were compared with test results. It is found that the simulated
hysteretic curves agreed well with test results. The flexure-shear analysis model has a high accuracy for HSC col-
umns with HSS in modeling strength deformation capacity and residual displacement. The simulated flexure shear
and longitudinal bar slip displacement components of the columns agreed well with the flexure-shear failure mode of

the specimens.
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Table 1 Parameters of the specimens for model verification
f.(MPa) Sy ( MPa) P/(fA,) s( mm) A p" A, /L A, /L
Gl 42.8 511 0.05 80 2.0 0.002 36 0.026 15 0.066 74
G2 42.8 511 0.15 80 2.0 0.002 36 0.020 77 0.038 76
G5 50.5 511 0.05 60 2.0 0.003 14 0.027 81 0.070 87
G6 54.3 511 0.15 40 2.0 0.004 72 0.025 89 0.052 04
HC4-8L16-T6-0. 1P 86 449 0.1 51 2.0 0.006 55 0.040 16 0.062 31
HC4-8L16-16-0.2P 86 449 0.2 51 2.0 0.006 55 0.037 65 0.044 40
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