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We consider an elastic homogeneous bodyΩ ⊆ IRd. We impose some support conditions inΓu ⊆ ∂Ω,.
We apply some external load forces to this body. Our purpose is to find the optimal distribution of material
in Ω when the external load force has a stochastic behavior [1].

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

−div(K e(u)) = f in Ω;u = 0 onΓu; (K e(u)) · n = 0 on∂Ω \ Γu ∪ Γt; (K e(u)) · n = g in Γt, (1)

whereΓu ∩ Γt = ∅, f corresponds to an external load,g is a surface force applied toΓt, u : Ω → IRd

is the vector of displacements,e(u) = 1

2
(∇u + ∇uT ) denotes the strain tensor andK = (Ki,j,k,l) is the

elasticity tensor. Under suitable conditions, the solution of (1) is unique [2].
We assume thatK depends on a parameterλ ∈ Λ measuring the amount of material at each point ofΩ,

Λ is the set of admissible material distribution, andg ≡ 0. The minimum compliance design problem can
be stated as following [2]:

min{l(u(λ)) | λ ∈ Λ;A[λ](u(λ), v) = l(v), for all v ∈ Ĥ}, (2)

whereA[λ](u, v) =
∫
Ω

Ki,j,k,lei,j(u)ei,j(v) dx, l(u) =
∫
Ω

f ·u dx, Ĥ = {u ∈ [H1(Ω)]d | ui|Γu
= 0, i =

1, . . . , d} andu(λ) denotes the unique weak solution of (1).
We consider thatf is randomly perturbed by the random vectorξ (with IE(ξ) = 0). Thus, a stochastic

topology design problem can be stated as [3]

min{αIE[Ψ(ξ, λ)] + β Var[Ψ(ξ, λ)] | λ ∈ Λ}, (3)

whereα, β ≥ 0, α + β > 0, IE(·) andVar(·) are the expected value and the variance of the corresponding
random function, respectively, andΨ(., .) is defined by

Ψ(ξ, λ) = {
∫
Ω
(f + ξ) · u dx | u ∈ Ĥ, s.t.:A[λ](u, v) =

∫
Ω
(f + ξ) · v dx, for all v in Ĥ}. (4)

In this work, we use previous results obtained for truss structures [1, 3] to give an explicit expression of
(3) and solve it by using a global optimization approach [4].Then, we show that a good choice of(α, β)
allows to obtain a material distribution of the bodyΩ stable to the considered load perturbations.

References

[1] Alvarez, F. and Carrasco, M. (2005) Minimization of the expected compliance as an alternative ap-
proach to multiload truss optimization.Struct. Multidiscip. Optim., 29(6):470–476.

[2] Bendsøe, M.P. and Sigmund, O. (2003)Topology optimization. Theory, methods and applications.
Springer-Verlag, Berlin.

[3] Carrasco, M., Ivorra, B. and Ramos, A.M. (2010) A variance-expected compliance model for structural
optimization.J. Optim. Theor. and Appl., in Review Process.

[4] Ivorra, B., Mohammadi, B. and Ramos, A.M. (2009) Optimization strategies in credit portfolio man-
agement.J. Of Glob. Optim. 43(2):415–427

∗Facultad de Ingenierı́a, Universidad de los Andes, Chile: migucarr@uandes.cl
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