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We consider an elastic homogeneous bfdy IR?. We impose some support conditiondlip C 02,.
We apply some external load forces to this body. Our purpps®find the optimal distribution of material
in Q when the external load force has a stochastic behavior [1].

Assuming the linear response of the body material, the @igphents is obtained by solving:

—div(Ke(uw)=finQu=00nTy;(Ke(u) n=00n0Q\T',UTy; (Ke(u) - n=ginTy, (1)

wherel', N T, = @, f corresponds to an external loagis a surface force applied t©,, u: Q — IR?
is the vector of displacements(u) = 1(Vu + VuT) denotes the strain tensor aht= (K ;) is the
elasticity tensor. Under suitable conditions, the sotutié (1) is unique[2].

We assume thak” depends on a parameterEe A measuring the amount of material at each poiri2 of
A is the set of admissible material distribution, anek 0. The minimum compliance design problem can
be stated as following [2]:

min{l(u(\)) | A € A; AN (u(X), v) = I(v),forallv € H}, @)

whereA[X|(u,v) = [, K jk€i;(w)e; ;(v)dz, l(u) = [ f-udz, H={ue[H ()]
. ,d} andu( ) denotes the unique weak solution [of (1).
We consider thaf is randomly perturbed by the random vec{dwith IE(¢) = 0). Thus, a stochastic
topology design problem can be stated as [3]

min{adE[¥ (£, \)] + B Var[¥(€, \)] | A € A}, 3)

wherea, 8 > 0, a + 5 > 0, IE(-) andVar(-) are the expected value and the variance of the corresponding
random function, respectively, and ., .) is defined by

V(EN = {[(f+&) udr|ue H, stiAN(u,v) = [(f+&) vdz, forallvin H}. (4)

In this work, we use previous results obtained for trusscttines [1, 3] to give an explicit expression of
(3) and solve it by using a global optimization approach [Ben, we show that a good choice (af, 3)
allows to obtain a material distribution of the bo@ystable to the considered load perturbations.
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