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Research on Structural Topology Optimization Based on Improved
BESO Method

NAN Bo, WANG Lujie, LIANG Jiacong, CHI Yuanpeng, LIU Wenhe

(College of Water Conservancy, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: Compared with traditional size optimization and shape optimization, topology optimization provides a wider range
of design flexibility, and its application is becoming more and more widespread. With the development of structural
topology optimization, its optimization methods are also improving, so the research of its methods highlights important
theoretical and engineering application value. Because the bi-directional evolutionary structural optimization (BESO)
method has strong universality, simple theory and program implementation, and high optimization efficiency, a series of
black/white distribution topological configurations can be obtained. It is increasingly widely used in engineering practice.
However, the bidirectional asymptotic structure optimization method and its improved methods have some problems in
solving topological optimization problems under stress constraints. In this paper, ABAQUS software and improved
bidirectional progressive structure optimization method are used to realize the topology optimization of continuous structure,
so as to solve the stress constrained topology optimization problem, and then prove its superiority and feasibility of
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application in engineering examples. This paper describes BESO method and its application in engineering field in detail,
analyzes the fundamental reasons for the success of bidirectional progressive structure optimization method and its
advantages compared with other topology optimization methods, and then proposes the relationship between constraint
conditions and topology variables based on constraint optimization problem. With the aim of minimizing the strain energy of
the structure, the Lagrange method is used to derive the topological optimization of the C—type clamp and I-beam structure
with the stress constraint as the constraint condition, which verifies the effectiveness of the improved bidirectional
progressive structure optimization method and improves the material utilization rate, thus verifying the feasibility of the
improved bidirectional progressive structure optimization method in practical engineering.

Key words: topology optimization; improved BESO method; finite element analysis; minimum strain energy
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Figure 7 Volume change diagram of C-shaped clip Figure 8 Strain energy variation diagram of C-shaped clip
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Figure 12 Displacement cloud image of I-beam
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Figure 13 Topology evolution of steel beams
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Figure 14 Strain map and deformation cloud map after optimization

9200

L = 0 s 100
100 # o7 800 14 —e— 200
A3 \ —a— 300
s 90F 700 -
< B
Ss sof | g 000
B § #2500t
®E q0f | 2
£ 1 =E w0
-~ = 15}
s II 300
50 AMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAL 200
L.f‘—- 100 . Adadiadsssaa
aof sassmmsesadiiiaiges
0 10 20 30 40 40 0 5 10 15 20 25 30 35 40
B s
Iteration steps teration steps
a. AR b. N B RE
Volume Strain energy

BE15 TFNRBMEREMERT/L L

Figure 15 Curve of strain energy and volume change of steel beam
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Table 2 Performance comparison parameters of I-beam before and after optimization
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