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Shape Extraction of Stiffeners of H-beam
using Topologically Structural Optimization

GRS e g o 5
Jung, Wonsik Banh, Thien Thanh Lee, Dongkyu
Abstract

In this work, we deal with the feasibility of structural topology optimization for beam designs using retrofits that
optimally allocates the reinforcement to the web under the condition that designers set bolt regions for H-beams of
different dimensions. Mean compliance or minimal strain energy is considered for the optimization. Volume fraction is
given to the design space to assign appropriate steel material quantities. The purpose of this study is to evaluate optimal
shapes of stiffeners with the maximum rigidity that improves the axial and shear performance of the H-beam and to satisfy
a given safety design standard of H-beam and stiffeners in case arbitrary load effect and resistances. Finally, the
effectiveness of stiffness-based topology optimization on stiffeners is verified with several practical applicable examples.
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(Table 1) Actual or reduced specification of
H-beam model (mm)

Actual H-beam
t t b b
Scale H B w f h w area

#1 400 400 13 21 40 24 14%
#2 400 200 8 12 34 27 10%
#3 200 400 12 12 17 4 119%

1/4
H-
Reduced H B t, ty b, b, beam
area

Scale

#1 100 100 3 6 10 6 14%
#2 00 50 2 3 8 6 10%
#3 50 100 3 4 10 119%

(e8]

* HXBXt,Xt; = height x width x web
thickness x flange thickness
* b, xb, = (void area) height x width
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