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ABSTRACT

Thin solid-shell elements remain vulnerable to geometry-induced ill-conditioning even
when locking is suppressed. This study proposes a node-pair re-parameterization applied
directly to the strain-displacement operator of an 8-node solid-shell element. The top and bottom
nodal displacements are represented by their mean and half-difference, and the difference
component is scaled by the element thickness-to-length ratio before stiffness integration. By
scaling the thickness-difference component before integration, the formulation reduces the
disparity in magnitude between the thickness-direction and mid-surface contributions to the
strain-displacement operator. Numerical results indicate that the proposed formulation mitigates
significant-digit loss during element-stiffness formation and improves stiffness-matrix
conditioning. This combination extends the reliable analysis range to thinner structures while
maintaining condition numbers comparable to those of conventional shell elements.
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