
The fluid domain is Ω = [0, L]2 \ Ωbeam (basically a 2D region with a hole
representing the beam). Let us define the velocity field

u = u0 + û,

u0 = 0 in ∂Ωbeam and û is introduced to account for the coupling between the
fluid and the 1D beam which is discretized with Hermite elements. Let us
decompose

û =

n∑
i=1

si φi

in which φi is zero everywhere except in Γi ⊂ ∂Ωbeam and si are the velocities of
the n beam degrees of freedom.

The problem reads: Find u0 ∈ V0, p ∈ Q, ` ∈ R, si ∈ R, i = 1, . . . , n, such
that

∫
Ω

2µ(u)∇Su : ∇v −
∫

Ω

p∇ · v −
∫

Ω

f · v = 0, ∀v ∈ V00 (1)∫
Ω

q∇ · u + `

∫
Ω

q + stabilization = 0, ∀q ∈ Q (2)

r

∫
Ω

p = 0, r ∈ R (3)[∫
Ω

2µ(u)∇Su : ∇φi −
∫

Ω

p∇ · φi − f ibeam

]
︸ ︷︷ ︸

δWviscous−δUelastic

= 0, i = 1, . . . , n (4)

where f ibeam’s are given data. They represent the elastic forces in the beam which
at this point are considered frozen at the previous iteration.
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