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Isogeometric cohesive elements

4 )

4 )

® singly curved thick-wall laminates
e geometry/displacements: NURBS
e trivariate NURBS from NURBS surface(*)

® cohesive surface interface elements

\_ J

damage
025 0.5 0.76

0 ]
(*)V. P. Nguyen, P. Kerfriden, S.P.A. Bordas, and T. Rabczuk. An integrated design-analysis
framework for three dimensional composite panels. Computer Aided Design, 2013. submitte)c.




Smart Cut Process
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Vertical extension of a plate with 300 cracks
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Discretise

Surgical simulation (real time)

> Reduce the problem size while maintaining accuracy in solving very
large multiscale mechanics problems
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Free boundary problems
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Reduce mesh burden

. : p
Untie the geometry and analysis
e Meshfree method. (Belytschko, et al. 1994)
e XFEM. (Belytschko, et al. 1999)
Immersed boundarv method. (Mittal. et al. 2005) )

lement technology
Smoothed FEM. (Liu, et al. 2006)
e Polygonal FEM. (Alwood, et al. 1969)
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(Boundary discretisation
e Boundary element method. (Rizzo, 1967 )
* Scaled boundary FEM. (Song, et al. 1997)

rIsogeometric analysis (Hughes, 2005)
Isogeometric BEM (Simpson, et al. 2012)
Isogeometric BEM for fracture (Peng, Atroshchenko, SB 2016)




Propeller: NURBS would require several patches - single patch T-splines
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Isogeometric boundary element analysis using unstructured T-splines
MA Scott, RN Simpson, JA Evans, S Lipton, SPA Bordas, TIR Hughes, TW Sederberg
CMAME, 2013. y
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Extended Finite Element Method (XFEM)
* Introduced by Ted Belytschko (1999) for elastic problems
Y
s A

Fracture of “XFEM” using XFEM
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