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To describe the complexity of parts used in an industrial problem, multipatchs formulations are essential in
the context of isogeometric analysis. The present work focus on Reissner-Mindlin based shells with rotational
degrees-of-freedom . The high regularity provided by BSplines functions cannot remove numerical locking. To
prevent this phenomena, a reduced quadrature rule is employed on each patchs (see [1]) but also at the common
interfaces between them.

Three methods in development will be proposed at the conference. The first two methods are based on
penalty and Lagrange multipliers approach to weakly enforce L2 continuity (see [2]). The last one is based
on TSplines to create a global conforming patch. These methods should apply for all kinds of mesh and with
different parametrisations between two patchs at a common edge. To illustrate this, an example for the penalty
approach is proposed. Let Vα,h be the discrete space of patch α, Γc a common interface and 〈., .〉 the traditionnal
inner product. The problem can be formulated as : find {u,θ} ∈ V1,h ×V2,h with χ = u(1) − u(2) and ζ =

θ
(1)−θ

(2) on Γc such that
ap(u,v) = a(u,v)+β1

〈
χ,Ψ

〉
L2,Γc︸ ︷︷ ︸

displacement

+β2

〈
ζ,µ
〉

L2,Γc︸ ︷︷ ︸
rotation

= L(v), ∀{v,ϑ} ∈ V1,h×V2,h,

where β are the penalty factors (norm H1/2 for the jump across the displacement), Ψ = v(1)− v(2) and
µ=ϑ

(1)−ϑ
(2) on Γc. In order to integrate the penalized terms, different quadrature rules on Γc will be proposed

to prevent shear locking. First, an exact mesh intersection is done to compute a common knot vector on Γc.
Then, a line integration which uses both orders is set.

Full Gauss-Legendre - sum of the two orders

The left figure shows an example of classical full
Gauss-Legendre quadrature rule. Patch Ω0 has h0 = 2
elements per side, order p0 = 1 and C0 regularity whe-
reas patch Ω1 has h1 = 3 elements per side, order
p1 = 2 and C1 regularity. Number of Gauss points is
defined as

nGP = Esup

[
2(pΩ0 + pΩ1)+1

2

]
A reduced integration rule could lead to integrate

with two points on the boundaries of the common edge
and only one point on the interior of Γc. Membrane
and bending locking will be observed, depending on
the order of the chosen basis.

For the dual approach, a special attention to the Lagrange multipliers space will be done. An enrichment in
the energy terms will also be proposed to penalize the jumps on the efforts along the interfaces.
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