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ABSTRACT

In this research, we develop a coupled isogeometric-peridynamics (IGA-PD) method
that can model crack propagation on curve plates such as ship-hull panel. Peridynamics (PD)
method is recognized as one of the best methods to simulate dynamic crack propagation.
However, PD method is very time consuming due to its requirement of using fine mesh and
intensive nodal search. To build a method that’s efficient and accurate, we use PD method
only to describe crack opening area. For the other regions, we use IGA first-order shear
deformation theory to speed up the calculation and ensure the accuracy of geometry. In the
coupling region, we tested both the penalty method and Nitsche’s method for applicability.
For the penalty method, we introduced the assumed shape function to interpolate the PD
displacement on the interface. And for the Nitsche’s method, the stress tensor of PD is
calculated, and then the assumed shape function is used to connect with the IGA domain.
Finally, in the numerical calculation, we test our proposed method for crack propagation on
both flat panel and the curved panel.

REFERENCES

[1] Hughes, Thomas JR, John A. Cottrell, and Yuri Bazilevs. "Isogeometric analysis: CAD,
finite elements, NURBS, exact geometry and mesh refinement." Computer methods in
applied mechanics and engineering 194.39-41 (2005): 4135-4195.

[2] Madenci, Erdogan, and Erkan Oterkus. “Peridynamic Theory and Its Applications.”
Springer Science & Business Media, 2013.

[3] Le, Q. V., and F. Bobaru. "Surface corrections for peridynamic models in elasticity and
fracture." Computational Mechanics (2018): 1-20.

[4] Gu, Xin, et al. "Wave dispersion analysis and simulation method for concrete SHPB test
in peridynamics." Engineering Fracture Mechanics 160 (2016): 124-137.

[5] Fernidndez-Méndez, Sonia, and Antonio Huerta. "Imposing essential boundary
conditions in mesh-free methods." Computer methods in applied mechanics and
engineering 193.12-14 (2004): 1257-1275.

[6] Lehoucq, Richard B., and Stewart A. Silling. "Force flux and the peridynamic stress
tensor." Journal of the Mechanics and Physics of Solids 56.4 (2008): 1566-1577.

[71 Thai, Chien H., et al. "Static, free vibration, and buckling analysis of laminated
composite Reissner—Mindlin plates using NURBS-based isogeometric approach."
International Journal for Numerical Methods in Engineering 91.6 (2012): 571-603.



