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Biomechanical Motivation

Opening Angle Method (Taber):

Aortic Valve Leaflet:

Figure: Mirnajafi A. et al. 2006. The flexural
rigidity of the aortic valve leaflet in the commis-

sural region. J. Biomech.

2 / 10



Preliminaries

Deformation
r = r(R),

θ = κΘ,

z = λzZ .

λz = `/L axial stretch;

κ = αd/αr change in the angles;

αr ∈ (0, π] undeformed angle;

αd ∈ [−π, π] \ {0} deformation angle;

A,B undeformed radii;

r(A) = a, r(B) = b deformed radii.
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Possible Scenarios
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Stroh formulation

u = [U(r)er + V (r)eθ]einθ, n =
mπ

αd
=

mπ

καr
(m ∈ N),

ṠTer = [Srr (r)er + Srθ(r)eθ]einθ, Srr (a) = Srr (b) = Srθ(a) = Srθ(b) = 0.

d

dr
η(r) =

i

r
G(r)η(r), η = [U,V , irSrr , irSrθ]T

G =


i −n 0 0

−n(1− σ1/α) −i(1− σ1/α) 0 −1/α

κ11 iκ12 −i −n(1− σ1/α)

−iκ12 κ22 −n i(1− σ1/α)


α =

λŴ ′(λ)

λ4 − 1
,

γ = λ4α,

β =
λ2

2
Ŵ ′′(λ)− α.

κ11 = 2(α + β − σ1) + n2[γ − α(1− σ1/α)2],

κ12 = n[2β + α + γ − σ1
2/α],

κ22 = γ − α(1− σ1/α)2 + 2n2(α + β − σ1).
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Numerical results: αr = π/6, bending

/3

2 /3

0.558

0.56

0.562 0.2 0.4 0.6

0.445

0.500

0.560

0.2 0.4 0.6

6 / 10



Numerical results: αr = π/6, unbending-eversion
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Finite Element Analysis
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Experiments
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Future work

Different material model;

Multilayered;

Anisotropy.

Figure: Gasser, T.C., Ogden, R.W. and Holzapfel,
G.A., 2006. Hyperelastic modelling of arterial layers
with distributed collagen fibre orientations. Journal
of the royal society interface, 3(6), pp.15-35.
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