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Abstract. Nonlocal elasticity models are widely used to study nano-scale structures to capture
small-scale effects. The original integral nonlocal model proposed by Eringen often fails to
satisfy the essential boundary conditions, and the differential model fails to capture scale
effects properly. This limitation was attributed to the ill-posedness of the formulation for
certain structural problems and to the inability of the bi-exponential kernel used in the
formulation. To address these issues, recent studies have proposed kernel modification
strategies (Pramanik & Nobili, 2025). The modified kernel is obtained by incorporating the
physical boundary conditions into the kernel. This work develops an element-free Galerkin
method for an integral nonlocal model using the modified kernel. The nonlocal nature of
solution approximation and the flexibility of higher continuity of the EFG method make it well-
suited for nonlocal analysis (Akhil, et al., 2025). The modified kernel formulation is applied to
the cantilever beam problem, and the satisfaction of boundary conditions is studied. The
beam displacements, rotations, bending moment, and shear forces are compared against the
analytical and numerical results from Eringen’s integral nonlocal model. Combining kernel
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Figure 1(a) Non-dimentionalized displacement for cantilever nano beam with a tip load. (b) non-
dimentionalized rotations. Both are for nonlocal parameter = 0.125.

modification with a meshless EFG framework provides a softening effect.
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