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Reliability-based Structural Dynamic Topology Optimization Method
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Abstract; Actual engineering structures are often designed using deterministic parameters, which may
lead to high failure probability. This paper proposed a reliability-based structural dynamic topology meth-
od,in which structural reliability analysis was incorporated into the topology optimization procedure. The
geometry dimensions and material volume were considered as uncertain parameters, and it was assumed
that they obey a Gaussian distribution. It is a two-nested optimization problem when the structural reliabil-
ity analysis is considered as constraints into the topology optimization, which results in low efficiency and
cannot be used in practice. To this end,a new decouple strategy was proposed to decouple the reliability a-
nalysis from the topology optimization procedure. In this case, structure reliability analysis and dynamic to-
pology optimization become two independent optimization cycles, and the computational efficiency is im-
proved enormously. The design problem was then constructed so as to maximize the first eigenfrequency
and to meet the volume and reliability requirement. SIMP and MMA were combined to successfully solve
the design problem. The proposed method can produce various topologies that satisfy different reliability

requirement,and its validity is demonstrated by one benchmark example.
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Fig.1 Flowchart of the algorithm

3 HERS

FH— o 1 530 191) A 36 UE S BT 42 07 125 B A L
P R R T S A 3R ML B 5 TR A H T SRR Y
R X HUUR O TR A S L B A A
Y JC R 440 B TR o T B 1A A i v LA RS
WG A HEmE A EN 0 ORI A Hh M .

4 3 ] 2 G2 ) Bl A5 M AR BT Tl dn ] 2
ez A FNTE S350 2 100 F 20 fE B 3 ik A AE 2553
Aii s HLE 22100 0.02. )38 B HICA 100X 20 AN
FEIC. B o SR A« SRR O 1L A
FEo 0.3 %A 1 AR 0.9, RBEIRMIE
B B 22N 0.02.

B2 Anksikitik
Fig.2 The initial design domain

W VESh BN Ir i 45 KA Kl 3 s #i
NG B 8 TS bR gy i . 16 4 FREFTH
MMA 3K i 3l 25 ¥ Fh 0 Ak Tn) 80l Stk |47, 3% A%
106 5 J5 W B, 25 44 B 5 — B [ G 4538 0.574 7,
FEI P25 T S5 A5 B ANSE = B [ A AR

SR » 7E 52 o il 325 I 1 15 22 JC 32 3 H» | 1R
2 P E AT E M TR 3 St PR X



66 R 72 4R CA SRR RO 2017 4

B3 s AR

Fig.3 Deterministic solution
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