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Figure 1. General outline of the nano-structure under study.
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Figure 5. Typical gauss points: (a) normal element; (b) and (c) enriched elements.

continuous across gamma. This method does not require the existence of a strong discontinuity,
but suffers from the fact that it leads to an ill-conditioned global stiffness matrix (due to the small
or vanishing stiffness). The second strategy, which is described in this paper, overcome this issue
by considering a finite material stiffness in the external region, together with the existence of
a displacement discontinuity across the free boundary. The strong discontinuity ensures that the
displacement fields in the two regions are completely independent, and thus that the material in �2
does not influence the solution. This strategy therefore relies on the introduction of both a strong
and weak discontinuity (to describe surface elasticity) on the interface.

In this paper, bilinear four node quadrilateral elements are used. Furthermore, for integrating
purposes, four Gauss points are considered in normal and partially enriched elements. In addition,
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Figure 6. Schematic of a gold nanoplate, and the resulting XFEM discretization.

Figure 7. A comparison of surface-stress-driven compressive axial strain as computed using Equation (40)
























