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Reinforced concrete (RC) structural walls are effective lateral force-resisting components that are commonly implemented as a core wall configuration in tall buildings.

Recent studies have investigated the impact of minimum longitudinal reinforcement limits on the ductility of RC walls and resulted in revisions to design standard

requirements in both New Zealand and the United States. This prior research focused on rectangular wall sections with a clear plastic hinge region at the wall base,

whereas tall buildings tend to use non-rectangular sections and exhibit more distributed plasticity demands up the wall height. In order to investigate the core wall

performance based design in accordance with current standards, distributed plasticity beam-column fiber element model with a regularization technique was implemented

to simulate the response of the wall and concentrated plasticity model was used to simulate and the response of the coupling beams. The modelling techniques were

validated against a series of experimental tests, including lightly reinforced rectangular walls, an 8-storey tall wall, C-shaped wall, coupling beam and coupled wall, to

ensure that each component and the system could be accurately modelled.
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An 8-storey tall wall shake-table test was used to
validate the model technique when considering the
dynamic response. Four equal length displacement-
based elements merged with shear springs was
adopted for each storey simulation. The mass and
initial elastic stiffness proportional Rayleigh damping
were introduced to represent the damping effects.

The developed models were compared against the lightly reinforced test walls to
represent the concrete cracking behavior and calculation of reinforcement
fracture. Because of the localization issue for displacement-based elements, a
thorough regularization techniques for the reinforcement and concrete material
definitions was fundamentally developed to provide objective calculations to
capture the concrete cracking pattern and displacement at which the
reinforcement fractured in the lightly reinforced walls.

(Puranam et al., 2017)

(Ghorbanirenani, 2010)

The objective of the model was to validate the technique for capturing the
global hysteresis behavior of non-rectangular C-shaped wall that represented
geometry in a core wall system. Ignorance of the shear lag effect, the model
nodes were set at the centroid of the cross-section that considering the
advantage of fiber model in representing the geometry characteristic. As the
discussion in the rectangular tall wall model, the zero-length element
representing the shear springs was introduced at ¼ and ¾ of wall height.

(Beyer, 2007)

(Naish et al., 2013)

The model was developed to capture the nonlinear response of coupling
beams, accounting the flexural and slip deformations. The lumped plasticity
springs coupled with the elastic beam body was developed to simulate the
nonlinear deformation backbone. The parallel springs for the zero-length
section representing the slip/extension deformation and the two node-link
element representing flexural rotation deformation were introduced into the
beam ends.

(Lehman et al., 2013)

The coupled wall model techniques integrated the distributed plastic fiber
element for wall piers and concentrated plasticity element for coupling beams,
and were implemented to simulate a previously tested coupled wall. The joints
between wall piers and coupling beams were connected with the elastic
element to simulate semi-rigid region. The comparison of the model and
experimental result showed the synthesized of the wall and coupling
modelling scheme could accurately calculate the hysteretic behavior of the
coupled wall system.
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