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Reliability-Based Optimization of a Prismatic Core Sandwich Panel
A. Fereidoon M. Mohammadian H. Hemmatian

Abstract Reliability-based design is applied as an important approach to achieve high safety with light
weight. In the engineering problems uncertainity should be considered in the design procedures so that the
structural reliability is not smaller than a determined value. In this paper, the weight of a sandwich panel is
optimized. First, the problem is solved by GA and then the weight is optimized by RIA, PMA and RDS
methods based on the reliability indices. The results obtained from the aforementioned methods and GA
method are compared. The comparision reveals that the panel with six wavelength core is more effective to
obtain a high reliability.

Key Words Prismatic Core Sandwich Panel, Reliability-based Optimization, GeneticAlgorithm, First Order
Methods
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0.0005 RIA 0.004711  0.00145 0.045404 0.019462 1.5 17 15 1.5 6 34
PMA 0.005382 0.001385 0.026793 0.02035 1.5 1.6 1.8 1.5 18 101
RDS 0.004595 0.001525 0.036997 0.019742 1.4 1.8 1.5 1.7 6 28
RIA 0.005812 0.0017 0.077376 0.023392 1.5 1.97 1.5 1.5 4 24
0.001 PMA 0.005812 0.0017 0.077376 0.023392 1.5 1.97 1.5 1.5 10 54
B=15 RDS 0.00576 0.001681 0.075882 0.023156 1.46 1.95 1.48 1.48 1 48
RIA 0.006934 0.001994 0.109845 0.027669 1.5 2.25 15 1.5 3 19
0.0015 PMA 0.006934 0.001994 0.10985 0.027669 15 23 15 1.5 35 181
RDS 0.006906 0.001985 0.10924 0.027552 1.48 22 1.49 1.49 13 56
RIA Al g
0.002 PMA 0.008024 0.002328 0.14357 0.032162 15 25 15 15 14 75
RDS 0.008008 0.002322 0.143222 0.032093 1.49 25 1.49 1.49 12 53
0.0005 PMA 0.006307 0.001867 0.031408 0.02554 19 2.2 2.16 2 51 214
RDS 0.006233 0.002172 0.104824 0.0275 23 2.6 1.99 2.2 26 108
RIA 0.006967 0.00214 0.083497 0.028749 2 25 2 2 4 24
0.001 PMA 0.006967 0.00214 0.083497 0.028749 2 3.1 2 26 27 13
RDS 0.00688 0.002123 0.079021 0.028457 1.93 25 1.98 2 16 73
B=2 RIA 0.008103 0.002432 0.114652 0.03304 2 2.77 2 2 4 24
0.0015 PMA 0.008103 0.002432 0.114652 0.03304 2 277 2 2 26 140
RDS 0.008044 0.002411 0.113214 0.032779 1.96 27 1.98 1.98 21 104
RIA A g
0.002 PMA 0.009213 0.002763 0.14752 0.037553 2 3 2 2 13 57
RDS 0.009175  0.002751 0.146783 0.037395 1.98 3 1.99 1.99 15 82
RIA 0.007279 0.00229 0.047475 0.030406 25 27 25 25 5 30
0.0005 PMA 0.007279 0.00229 0.047475 0.030406 249 3.5 26 3.3 16 74
RDS 0.00736 0.002765 0.036031 0.033863 2.36 3.27 25 aA 8 37
RIA 0.008162 0.002576 0.088554 0.034157 25 3 25 25 4 24
S=2.5| 0.0015 PMA 0.008652 0.002499 0.070187 0.034604 25 2.92 27 25 21 103
RDS 0.00806 0.002468 0.076379 0.033206 23 2.9 249 2.42 5 24
RIA 0.009256 0.002874 0.120564 0.038409 25 3.3 25 25 4 24
0.002 PMA 0.009256 0.002874 0.120564 0.038409 25 3.3 25 25 15 65
RDS 0.008166 0.002833 0.117013 0.037943 2.4 3.3 2.47 2.47 14 61
RIA 0.008576 0.002707 0.047835 0.035889 3 3.2 3 3 5 30
0.0005 PMA 0.008545 0.002696 0.042485 0.035749 2.94 3.2 3 3 1 54
£=3 RDS 0.008213 0.002712 0.040248 0.035201 274 3.2 2.88 3 35 144
RIA 0.009424 0.003 0.090686 0.039614 3 3.5 3 3 3 19
0.0015 PMA 0.009424 0.003 0.090686 0.039614 3 3.5 3 3 13 61
RDS 0.008246 0.002802 0.070742 0.037888 27 3.3 2.98 2.86 10 45
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