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Application of improved genetic algorithm in truss topology optimization

LI Jing-tao, HE Li-li, GAO Rui-zhen, ZHANG Jing-jun
(College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)
Abstract: Based on the topology optimization of truss, the genetic algorithm (GA) was improved more effi-
cient. In the design of size and topological structure of the truss, binary encoding, crossover and mutation
for size and topology variables were adopted separately and the initial solution was gained, with the accura-
cy of the size variable coding properly reduced to speed up the convergence of the GA. In order to prevent
trapping in local optimal solution, a portion of initial solution was added to the new parents, and then the
size of section was recoded and the final solution was searched in a better precision. Examples show that

the method is effective to the topology optimization design of truss structures with discrete variables.
Key words: topology optimization; genetic algorithm; truss structure
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Fig.1 The flow chart of the genetic algorithm
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Tab.1 Calculation results of 12 - bar truss
BEB (end)
ik 1 2 3 4 5 6 7 8 9 10 1 12 EEN)
XHR[7] 180.64141.94 19.35 32.26 96.77 0 0 0 109.68 0 0 0 20113
JCHA[8] 167.74109.68 0  32.26 109.68 19.35 32.26 19.35 109.68 77.42 0 0 20122
AR 167.74141,9432.26 0 7142 0 0 0 141.9477.42 0 0 19175

A, TR e F BB BE R 90% i Mk, N TR FF T
PR SHNE, MR RSN, B R T 4R
AR

455

B2 Bin+HHT S, S H#E E =68.97
GPa, % p =2 768kg/m’ , FFINL /1 0, J9172.435
MPa, B FR T 88 T, T 1: Pey = - 445kN, LI
2:P, = —445kN, MBAREH IR TS LS 64
BATE y FHWMERM L, AAFET +£5.08cm,
BEEHERN S=16.54,19.35,32.26, 51.61,
67.74, 77.42, 96.77, 109.68, 141.94, 154.84,
167.74,180.64,187.10,200,225.81}

B2 +iFHRe
Fig.2 Truss with 12 bars

B3 TR RS
Fig.3 Optimal topology of 12 bars truss
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