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A Study on the Reinforcement of Reinforced Concrete using
Evolutionary Structural Optimization
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Abstract

Due to the fact that the design of a reinforced concrete structure changes in accordance with its shape
and assigned load, total automation of the design system has not been achieved. For instance, since there
is no general rule about setting up reinforcing steel quantity and arrangement location, it is simply not
feasible to automatically decide the reinforcing arrangement location. In this study, the ESO(evolutionary
structural optimization) technique and its related issues will be discussed. The ESO techniques is determined
the reasonable load path which is traveling of load between in-flow and out-flow at a concrete structure using
numerical analysis. And the results applied to the steel arrangement in reinforced concrete structures. The
optimal algorithm, which determines the terminal criteria during ESO process, has been updated by using
the obtained results. And the load path within the member has been determined automatically.
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1. To discrete the structure using a fine mesh of
finite elements

. To analyze the structure for given loads

. To calculate the stress for each element

4, To remove elements which have lower stress
than remove criteria

5. To repeat second step to fourth step until one
of the constraints reaches its limit

Lo o

Fig. 1 ESO Algorithm
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==

von Mises

Table 1 List of name and function for evolutionary
structural optimization program

Name Function Input Output
FEM condition in
dialog input generated _np.
. . inputl
interactively
FEM input
) generation by . input2,
feminput dialog inputl excelout
result
Assign load input2 €s0.in
eso.out,
ESOwork ESO main esodgfoym,
processor esoprinciple,
history
ESOwork

Analysis Condition :
Material
Geometry
toad

¥

Mesh Generation

rey

e

—
Determine ESO Variable
increasing RR IRR, RR, [teration
¥

, Select Load Case

FE Analysis for Plane Strain

¥

‘ Calculate von Mises Stress

Calculate Sti

Print von Mises stress diagram
Print exist Element

¥
’ Print Load Path

Fig. 2 Flow chart of ESOwork
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