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ABSTRACT

In 1954 the Italian engineer Sergio Musmeci (1926-1981) conceived a reinforced concrete parabolic
cross vault, with a triangular plan, featured by the assembly of three triangular webs. Designed for a
small market in southern Italy through a prime structural optimization experiment, the unique vault
remained unbuilt [1].

In the framework of rigid no-tension constitutive model with no sliding [2-5], this study explores a
new perspective on the elegant geometry of the Musmeci vault, revisiting the original reinforced
concrete structure in a masonry vault. Therefore, three main steps are involved in the proposed design
process. First, the discretization of the original geometry as a dry assemblage of blocks is carried out
through the research on the proper stereotomy of blocks, related to the static admissibility of the vault.
Second, a set of parametric analysis is conducted to assess the influence of the main geometric
parameters on the global response. In particular, the minimum admissible thickness of the vault and its
behaviour under horizontal loads are investigated. Furthermore, according to the Heyman sliced model
[2,4,6], the vault capacity on spreading supports is evaluated in terms of ultimate displacements and
maximum and minimum thrusts. Finally, to deeply understand the structural behaviour of the designed
vault, the novel approach of the physical scaled model [7-8] is developed.

In conclusion, bringing new life to the original Musmeci geometry, a parametric survey is performed
with the aim of evaluating the actual possibility of rebuilding the cross vault in dry-masonry and its
structural capacity under different expected load scenarios.
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