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Abstract

Two fiber-beam-element concrete models are presented. The models are comprised of a ten-
sion/compression envelope and unload/reload path. The tension envelope contains an elastic
range and a linear soft zone. The compression envelope also includes a linear elastic range fol-
lowed by the formulation of Eurocode No. EN 1992 and KENT-PARK model, whose peak stress is
the concrete cylinder compressive strength for the unconfined concrete and is calculated by the
KENT-PARK model for the confined concrete. The unload/reload paths of OpenSees CONCRETEO1
and CONCRETEO2 are used. According to UMAT interface provided by ABAQUS platform, two user
subroutines of concrete, F1-CON and F2-CON, are developed for fiber beam element. By means of
comparison with the results of a full scale shaking table test, reliabilities of the user subroutines
and modeling methods were validated. The results show that the subroutines can well reflect
strength and stiffness degradation of reinforced concrete columns produced by earthquake load-
ing. The subroutines are widely applicable to refined simulation of concrete columns or other
flexural members widely.
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Figure 1. Concrete compression/tension envelope
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Figure 2. Picture of test
2. HIERA

double
16mm

5Imn—» 982mm |

36mm

| 1219mm

Figure 3. Column section, bars & elements
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Figure 4. Comparison of column top displacement during EQ3
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Figure 5. Comparison of column top acceleration during EQ3
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Figure 6. Comparison of column bottom bending moment during EQ3
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Figure 7. Comparison of column bottom shear force during EQ3
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Figure 8. Comparison of column top displacement during EQ1
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Figure 9. BIANCHI’s column top displacement during EQ1
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Figure 11. Column top displacement during EQ1 for o = 0.18
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Figure 12. Column top displacement during EQ3 using ABAQUS smear concrete
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Figure 13. Column top displacement during EQ3 using ABAQUS damage concrete
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