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The oblique water entry of structures with high horizontal speed is investigated in this
work. The most recent advances done in the computational models will be presented and
comparisons with experimental data will be established. The activities are motivated by
the necessity to improve understanding of the critical processes during ditching which
refers to an emergency landing of an aircraft on water. This is of special interest to
the aircraft industry, who must prove compliance to specific ditching paragraphs of the
airworthiness regulations as part of the aircraft certification process.

The problem is complex, both from the computational and the experimental viewpoint,
due to several reasons: it is characterized by sharp gradients with extremely small time
and spatial scales which make it — even more than in other water entry problems —
extremely challenging to capture them. This is further complicated by the requirement
to capture non-linear structural deformation together with the description of the flow
features. Moreover, due to the high speed involved and depending on the shape of the
body, hydrodynamic phenomena like suction, ventilation and cavitation are likely to occur
and affect the fluid-structure interaction.

In order to support the development of appropriate computational models, detailed ex-
perimental data is needed for validation. The only results available in this context date
back to the 1950s [1]. Although very important for that period, the available data is
not adequate to support code development, as there is no information about the struc-
tural deformation and the time resolution seems poor compared to today’s state of the
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Figure 1: Guided ditching test: experimental observation and SPH-FE model during impact stage

art. The absences of suitable data lead to the requirement for a new experimental cam-
paign to provide test data at representative impact velocities. Due to the number and
complexity of the physical processes relevant for ditching, full-scale experimental results
presented in this paper provide a significant step forward in the acknowledgment of these
phenomena. The new experimental facility has been commissioned at the CNR-INSEAN
site in Rome. It consists of a trolley moving along a guide track, see figure 1, with impact
velocities in the 30 — 50m/s range. Parameters that are varied include pitch angle, shape
of the structural panel, panel thickness and material. Measurements involve pressures,
accelerations, forces and strains which are used for validation of the numerical models.

This paper will present an overview of the experiment and the data gathered. It will
then discuss how the experimental results are supporting the development of improved
computational models in the description of the physical aspects as well as the code reli-
ability, accuracy and performance. In this context, improvements concerned with before
mentioned issues and their application to the guided ditching load case are presented to
show the state of the art of ditching simulations, including coupled SPH-FE models. Key
aspects are the application of the mesh-free SPH method with improvements in terms of
particle regularization techniques, pressure correction methods, boundary conditions and
initial particle distributions.
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