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ABSTRACT ARTICLE INFO

Shear wall design is one of the optimization problems, due to the presence Receive Date: 26 November 2022
of various parameters and its inhomogeneity, it has always attracted the =~ Revise Date: 06 January 2023
attention of researchers and structural designers. The purpose of this ~ /\CCePtDate: 28 January 2023
research is to design a shear wall and its optimal arrangement in the

height of an intermediate reinforced concrete three-dimensional structure. Keywords:
Considering the necessity of preserving the environment and reducing the 3D RC structure
emission of greenhouse gases, which are mostly made up of carbon gas, Meta-heuristic algorithm
the objective function has been formulated based on the reduction of CO2 Optimal design

emission caused by the materials used in the shear wall. On the other Shear wall layout in height
hand, in order to optimize the design, CSA meta-heuristic algorithm has CO; emissions

been used, and to satisfy the constraints of the problem, the objective

function has been used by the penalty method. Also, in order to simplify

the search space, a number of shear walls have been pre-designed and

discretely coded. In addition, displacement and force constraints have

been applied regarding the shear wall and boundary elements so that the

design and layout of the walls can be done correctly. In this research, a

reinforced concrete moment-resisting frame with a shear wall in seven

stories has been modeled and analyzed with the OpenSees software. Based

on the optimal design of shear walls, the algorithm was successful in

achieving the desired layout by satisfying all constraints.
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Determine the number of interaction points (i=1 to n).
Calculate the neutral axis depth from the extreme compression fiber (x;=ixb/n).
Calculate the depth of the equivalent rectangular stress block (a;).
Calculate the compressive force of concrete.
for j=1 to m™ reinforcement rows
Calculate the strain of the jth reinforcement row
Calculate the stress of the jth reinforcement row
Ifd>a,
Calculate the axial compressive force of the j* reinforcement row.
else
Calculate the axial tensile force of the jt reinforcement row.
end if
end for
Calculate the net tensile strain (g,)
Calculate the strength reduction factor for it iteration
Calculate the design flexural strength ($P,, ).
Calculate the design axial strength (dM,, ).
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