[ Downloaded from mme.modares.ac.ir on 2024-09-19 ]

[ DOR: 20.1001.1.10275940.1396.17.6.51.1 ]

40-32 oo 6 o losd 17 093 1396 Hga peihs (YIS0 S0 (wIigo alxo

iy ole dolinle =
= . =

1 . = =

g0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

= 5 391 3l oalatul b HTLad oL B (So il (ST9tesed 9 oIl (S ludiug

Ao — 3 9 (SB35 (S 4l g

ol las s 4ol P Jlaa e & casiul o yua

Cady e S oSl (SlSe (wtige ) uwli S gommatslsy ~1
Sy (S oKl (SlSo i ¢ylutils 2

Sy (S oKl (SilSo i edlil =3
ali.jamali@guilan.ac.ir 3576 iy §siio ol #

2> Ao wleWb!

&l ol ga590 Og" 3)b opE g Lmuw’.f (2bad sbeojlu ‘L&a‘_}r\: o> @5‘5 sloojlo cale o ool b).g)lf JBLas slaojle ol iy dllie

i)ssdl So dlie cpl 3 canl 03,8 Gl aojlus 95 cpl Fauim o5 5 jieglie (b Jgan (dlp (ng g 53allS sladg, A1)l slate

1395 wawl 01 :cél
1396 i)l 07 : 5 pdy

WS (2lod Bap ol el ) sl oad Wl HBLAS oL slaojle islengs g ol Glojen (iludinge sokate & (oS 1396 s, 01 sl s )
laad cunl (Sl slond cod ol glae)S ( dinge Jlal 05 g plall ol ary blie olaw (8L L ojle (g )5 Ol 4l
oSl 3l oolazl b ol oy oSl el 50 948 00 Wo)S 50 oluls g lalall jd i jlre Hlade wjlu (Soleiws gluly Jold (Sl S5 (G50ya0lp
b gl ol s 9 038 Joolo i (sl o i ojls (g0 ol €80 Spgo @ ol Cumer slisl &) (S5f jryasbn S
1 by 1y w15 glmeS 5 laglell (8l clbl (oolpiii Ubyy dgdiee 03l dgme eyl (Jome (sopxian whygSUl 1 elizl Sl

P U 5 oaome glagbyy ;03 by cul oad (iluodly (g3ae Pl 5l olisd g9y Lo gy canld L (Sl glid 3 (gildingg

L

ool 04 yuaiig Olalllas b dunlio 13 a8 (50 b ool 3 (58l 4 e (ki iy gl (ol 0 duglie uios Clodl

Sizing and topology optimization of spatial truss structures using hybrid
algorithm of genetic programing and Nelder-Mead

Hirad Assimi, Ali Jamali” ,Nader Nariman Zadeh

Department of Mechanical Engineering, University of Guilan, Rasht, Iran
*P.0.B. 3576, Rasht, Iran, ali.jamali@guilan.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 19 February 2017
Accepted 27 April 2017
Available Online 22 May 2017

Implementing spatial structures is common in real-world structures such as bridges, space structures,
and ships. This topic has attracted researchers to propose more efficient and pristine methods to obtain
more robust and cheaper solutions for spatial structure optimization problems. This paper presents a
hybrid approach for simultaneous optimization of sizing and topology of spatial truss structures using
genetic programming and local search methods. It aims to find the optimal cross-sectional areas and

gzm%d;r'ogrammmg connectivities between the joints of the truss to achieve minimum structural weight subjected to static

Optimization constraints. These constraints include structural kinematic stability, maximum allowable stress in

Topology elements and maximum nodal displacements in joints. First, this approach utilizes the tree-form

Truss representation of trusses and evolves to the optimal structure in search space; afterward, Nelder-Mead
algorithm enhances the obtained solution in the final step. The proposed method has the capability of
identifying redundant truss members and joints in the design space. Our method was applied to some
numerical problems and compared with other existing popular and competent techniques in the
literature. The findings provided lighter truss structures in comparison with other references.
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Fig. 4 Ground structure for the 25-bar spatial truss
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Table. 2 Optimal cross-sectional areas of 25-bar spatial truss structure
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Table. 3 Loading conditions for the 72-bar spatial truss
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Fig. 7 Ground structure for the 72-bar spatial truss
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Table. 4 Optimal cross-sectional areas of 72-bar spatial truss structure - Case 1
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Table. 5 Optimal cross-sectional areas of 72-bar spatial truss structure - Case 2
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