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Abstract- The design of the structural supports has always been practically important in engineering applications. In
addition to holding a structure properly, supports can also be utilized to improve the structural performances. In this
study, by using modified finite element method (MFEM) and Imperialist Competitive Algorithm (ICA), the maximum
of bending moment was minimized. In this paper both elastic and rigid supports are taken into account. As compared to
other design optimization methods, ICA is robust, more efficient, and requiring fewer number of function evaluations,
while leading to better quality of results. Appling the modified finite element method not only reduces computational
cost and increases convergence rate, but also reach the global optimum position of supports. Three classical examples
are given to demonstrate the validity and capability of the proposed optimization procedure for finding the global
support positions. Results show that support position optimization by using present method, can reduce the maximal
moment significantly, and deserves more investigation.

Keywords: Structure, Support, Modified Finite Element Method (MFEM), Bending Moment, Imperialist Competitive Algorithm (ICA).
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3. First Order Method
4. Imperialist Competitive Algorithm

A

doddo -
slkojle by doplezle cdul sl ojle L LB
) =9 Glo.c éﬁ)L{ ‘5‘)“ 9 LS)‘[J“)Q 9 @Laﬁ
S Adoed sl lasl jo i Hlow o cwaige
5 ol Ll S 4 G lp eyl 0o et ]
e LS‘“'A". QLQ.A )..SL\D- u...mlf u"‘)"b Cnn| 0y wl}.‘o
et gwarger (b 50 e slayelil 5 SG esle
Ll 5l o5le g5loagy @9y p o3 Jlo wiz 0wl e
59 Blas 50ys] cawsas slp idpe 5 JSB ol
sb,5 i g pbuls a5l i 9508 o ojlu
el 00l ploel g0l

dogy Sy ()5 Sl 0 b ploe Plaw cnl ples o
el 05 e 1) o5l LS il o)bgs (2ib 5 lac sl
LY G)LM-AOJ\) 6‘;} o)Lw 6L€bu)9.al..u u...x.g};o QQ”] Cowddy
o> Slae JSlas el jelaiedy ojle Seun 5 2L
o558 Gl Y] ojle o 55 xSTas rals Y] ojle
Jolas o> b g [F] ojle cooles b ialsdl 5 [00F] ands
B oedle sl P )0 )5 askad o 2555 A5 (50,5
Jo ol Lol a3 8 15 liie a> g5 5,90 0p0é 5 [V]
L SSlas pied low Sals 8,50 j0 (o085 Sldllae eSU
el 00 plxil o3l (Gl joulus Comdan jo s 5l oolasul

OO Ay a4 Slllas [Y] eedl plal
Obee Blam a4y ooy lp oile ool Cusdss
LU o Ll ddlle wlosls bl o5l jo iSTas i

- Vo . .
SemSore s pholel Sl iloaite B3 5l oslin
as 0.39.3 Qj.\.?bo J.oLn.a u"ﬁ) u....m 5YML~.> ).JL:]
b 5 [A] 35 5 50000 el o5 280 b 5 oz b
L M 6.)5.&& g....a 6‘;’ mLMA} J.JLJ )l oolazul
DV Sl slansls 5 LT (0,5 e @ o ple Cunde
So a5 dgame pledl B, Sl eslatul b s
gy Somdse (ol ST SLST 4 (6 IS0 o )55
i Sles JBlas 4 oy @l 1) ojle gloo, gl
Ly eals al)l gy j0 S o S o3l o SSTas
..\)‘9.»‘50 ladd 9 009 K Sygo & Lbu_a)yLw J?M ujﬁ‘j

1. Feasible Directions
2. Sensitivity Analysis
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