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Resumen. Los vehiculos de gran superficie lateral son inherentemente méds propensos a verse involu-
crados en accidentes de trdnsito que otros sistemas de transporte terrestres debido a sus caracteristicas
constructivas particulares —principalmente, una extensa area lateral expuesta al viento y un centro de
gravedad elevado. La prediccion precisa de las cargas aerodindmicas y de la dindmica resultante del
vehiculo en escenarios operativos relevantes es esencial para estrategias de mitigacién sustentadas en
analisis numéricos. En este contexto, este estudio presenta una implementacién especifica para la re-
solucién de problemas de interaccion fluido-estructura con acoplamientos unidireccional (one-way) y
bidireccional (two-way) para un modelo benchmark de un vehiculo de gran superficie lateral —Ground
Transportation System (GTS). El cddigo consiste en el uso de un médulo de dindmica vehicular propio
escrito en C++ e integrado dentro del software Code Saturne. El modelo propuesto se contrasta con es-
tudios publicados por otros autores, confirmando concordancia entre los resultados.
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Abstract. High-sided road vehicles are more susceptible to stability-related accidents than most other
on-road designs due to distinctive design features—large wind-exposed side areas and an elevated center
of gravity. Accurate prediction of aerodynamic loads and the resulting vehicle dynamics is essential for
developing effective mitigation strategies. In this context, a fluid—structure interaction (FSI) framework
is presented for the canonical high-sided Ground Transportation System (GTS) benchmark, specifically
aimed at analyzing its behavior under crosswind gusts. The framework couples Code Saturne softwa-
re with a vehicle-dynamics module based on a particle-system formalism, integrated via user routines.
Both one-way and two-way coupling approaches are employed. Mesh motion is handled through a two-
stage strategy that effectively limits cell-quality degradation. The implementation is validated against
published data, demonstrating good agreement in both aerodynamic loads and vehicle-dynamics respon-
ses. The framework allows for a quantitative assessment of how coupling strength affects lateral-stability
metrics under crosswind excitation.
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