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ABSTRACT

Accurate analysis of structural systems with non-matching interfaces requires effective enforcement
of displacement continuity across independently discretized domains. This study presents a for-
mulation of a meshless virtual interface based on the moving least squares (MLS) method for the ei-
genvalue analysis of structures. The interfaces of each substructure are discretized independently, and
a meshless virtual interface that does not require knot vector definitions is introduced to enforce dis-
placement continuity via the penalty method. The interface stiffness matrix is constructed by numeri-
cally integrating the product of the substructures’ linear shape functions and meshless shape functions
defined over a specified support domain. This approach enables flexible coupling without node-match-
ing or knot vector constraints while maintaining numerical consistency. Validating proposed approach
against reference solutions from a single-domain model confirmed its high accuracy in natural fre-
quencies and mode shapes. Notably, the high-order continuity provided by the meshless approx-
imation suppressed numerical discontinuities at the interface, which resulted in smoother and more

physically consistent mode shapes.
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Method 1st 2nd 3rd 4th
Proposed [Hz] 14.065 16.592 27.706 27.996
Reference [Hz] 13.941 16.413 27.813 28.001
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Table 9 Comparison of natural modes
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Table 10 Comparison of natural frequencies

Method 3rd 4th/5th 6th 9th
Proposed [Hz] 2.074 2.101 2.105 3.595
Reference [Hz]| 2.071 2.099 2.103 3.588

Error [%] 0.14 0.10 0.10 0.20
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Fig. 8 Error of natural frequencies according to num-
ber of the virtual interface node
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