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Fig. 1 Tterative chart of reliability-based topology optimization
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Fig. 2 Design domain of four-corner-supported flat panel
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Tab.1 Optimization results of four-corner-supported flat panel
SR
T5 i ECEIN R A EESE bR (LT
Eo/MPa F/N
Zhao 4 115145 5 W 1.5X10°7 - — 0. 3087
DTO
AR W 6.9x107* 7.1002X10" 100. 0025 0. 3087
Zhao % (151 45 m 3.000 6. 28X 10" 109. 61 0. 4037
RBTO
AR m 3.000 6.27X10" 109. 42 0.4034
5.2 LEZP WL, AT & B R AR B AL S R 2
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H AR AT SE 8 b5 T 24T 52 B2 A AR 20 R B9 AR AR R /D
AT S A FMRE AL BT B UL F G B AR FR O3 %
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Tab. 2 Design parameters
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= 7 JLAT Sl K 1 =60 mm
;‘ JEE t =1 mm
- L A Eo=7.1X10" MPa
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(a) XTI (b) £ (c) 2iHR[15] £ o KT b F—150 N
CERRE " i -
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Fig.5 L-shaped beam
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Tab.3 RBTO results of L-shaped beam
BT=3.0 COV=0. 05
EofEREHLAS 5 Eo 2R o 1 B ALAE & a EofERHLAS 5 Eo 3 fa 1 B ALAE &
Cov B
¥y 1Y vol EEAN AR vol RN AR vol EAEAN AR vol
0.04 % 0.284 % 0. 301 2.5 % 0. 291 % 0.303
0.06 % 0.301 % 0.327 3.0 % 0. 294 % 0.315
0.08 % 0.318 % 0.353 3.5 % 0. 300 % 0.325
0.10 % 0.338 % 0. 382 4.0 % 0.305 % 0.335
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AR T 6 FT 7R WG i 25 4, 2 B 45 4 F 4 EHE%
YRR AL, o TR S5 TE B F I v SR Tab.4 Design parameters
HAE T ) Fof = 4B 4507 A R i 4 v 7K 7 K L=64 mm
oy s e A N JUAT 254 =5 H=40 mm
R RS A AR S0 B A Ik FL 3 4 81 . o
TSR LT A R AR R R A . SR F AR - A E,=1x10° MPa
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x5 HHLR
Tab.5 Calculation results
(R DTO BT=2.5 gT=s.0 BT=3.5 BT=4.0
YRR RN R
PR
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EsE iR R
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Reliability-based topology optimization of rigid structures using

performance measure approach

YI Ping”, LINa, XING Yan, ZHANG En-hua

(Department of Construction Engineering,Dalian University of Technology,Dalian 116024 ,China)

Abstract: Compared with size optimization and shape optimization, structural topology optimization can
save materials and improve the design to a greater extent. There must be various uncertain factors in
practical engineering, so reliability-based topology optimization (RBTO) considering uncertainty has
gradually become a research hotspot. Considering the uncertainty of load and material parameters and
using performance measure approach for reliability evaluation,this paper has carries out RBTO of rigid
structures based on variable density method. Through examples of a four-corner-supported flat panel,an
L-shaped beam and a 2-D and a 3-D cantilever beams, the effects of target reliability index, and the
number and coefficient of variation of random variables on the topological configuration and volume
fraction are analyzed. The results show that RBTO can obtain a rigid structure that meets both the

optimal force-transferring-path and the reliability requirements.

Key words: performance measure approach;variable density method;reliability;topology optimization
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