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Abstract

Reinforced concrete shear wall structure is one of the most important structural forms. Seismic
performance analysis of shear wall structure is the focus and difficulty point. Multi-vertical line
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element model (MVLEM) considering bond-slip is developed on the basis of MVLEM. According to
the method of discrete model, a refined MVLEM is built on OpenSees platform. Numerical simula-
tion of cast-in-situ reinforced conceded (RC) shear wall tests and assembled monolithic RC shear
wall tests are performed using MVLEM and refined MVLEM. The simulation results agree well with
the test results in literature. The analytical results show that the refined MVLEM improves preci-
sion of simulation results. The macrocosmic model is suitable for elastic-plastic analysis of RC
shear wall structures.
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Figure 1. Multi-vertical line element model
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Table 1. Key parameters of restoring force model of zero-length element for tension and compress
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Figure 2. Restoring force model of zero-length
element for tension and compress
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Figure 3. Restoring force model of zero-length
element for shear
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Figure 4. Restoring force model of bond-slip
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Figure 5. Section dimension and reinforcement of RW2
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Figure 6. Sketch of RW2
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Figure 7. Numerical simulation without bond-slip of RW2
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Figure 8. Numerical simulation with bond-slip of RW2
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Figure 9. Dimension and reinforcement of specimens
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Table 2. Material parameters of specimens
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SJ1 2200 x 1400 x 200 12 380 369.6 580.9 2.09 x 10° 32.7
SJ2 2200 x 1400 x 200 14 440 343.7 507.5 2.03 x 10° 32.7
SJ3 2200 x 1400 x 200 16 505 346.6 555.4 210 x 10° 32.7
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Figure 10. Numerical simulation without bond-slip of SJ1
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Figure 11. Numerical simulation with bond-slip of SJ1
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Figure 12. Numerical simulation with bond-slip of SJ2
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Figure 13. Numerical simulation with bond-slip of SJ3
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Table 3. Relative error between numerical simulation and test results
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