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The domain of maritime engineering is continually evolving with a focus on optimiz-
ing the performance and safety of ships and offshore structures. Ensuring the structural
integrity, efficiency, and sustainability of vessels and offshore installations is crucial for
operational success in challenging marine environments [1,2].

This Special Issue brings together a diverse collection of 13 high-quality contributions
that reflect the latest innovations and research efforts in this dynamic field. It seeks
to explore recent developments in the design, materials, technologies, and operational
strategies that positively impact the efficiency, safety, and environmental aspects of marine
vessels and offshore installations. The scope of this Special Issue spans a wide range of
topics, including hydrodynamic modeling, structural integrity, renewable energy platforms,
inspection strategies, and intelligent control systems. These studies collectively highlight
the interdisciplinary nature of marine engineering and its evolving challenges in the face of
environmental, operational, and technological demands.

Recent developments in the field have emphasized the integration of high-fidelity
simulations, experimental validation, and data-driven methods to improve the design and
operation of marine structures [3,4]. However, gaps remain in understanding complex
interactions between environmental loads and structural responses, optimizing inspection
and maintenance strategies, and integrating smart technologies into traditional engineering
workflows [5–7]. This Special Issue aims to bridge these gaps by showcasing multidisci-
plinary approaches and novel methodologies.

Several papers focus on the hydrodynamic behavior and structural response of vessels
and offshore platforms. In contribution 1, Sun and colleagues proposed a phase-lag-based
control method for T-foils on trimarans. Through numerical simulations, they demonstrated
significant reductions in vertical motion and improved seakeeping performance, offering a
promising solution for high-speed multihull vessels. In contribution 2, Cartwright et al.
employed Smoothed Particle Hydrodynamics (SPH) coupled with Finite Element Analysis
(FEA) to simulate ship responses under wave loading. Their model captures fluid–structure
interaction with high accuracy, providing insights into stress distribution and motion
behavior in dynamic sea states.

The structural safety and damage mechanisms of ships were addressed in contri-
bution 3 by Zhou et al., who conducted experimental grounding tests on model ships
encountering multiple rocks. Their findings provide valuable data for understanding
bottom raking damage and resistance forces during grounding events. In contribution 4,
Silva-Campillo and Pérez-Arribas examined the buckling behavior of perforated plates in
wellboat cargo holds. Their findings support weight reduction strategies while maintaining
structural integrity and offer practical guidance for inspection accessibility in confined
marine spaces.

J. Mar. Sci. Eng. 2025, 13, 2133 https://doi.org/10.3390/jmse13112133

https://doi.org/10.3390/jmse13112133
https://doi.org/10.3390/jmse13112133
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jmse
https://www.mdpi.com
https://orcid.org/0000-0001-8847-1648
https://orcid.org/0000-0001-6880-197X
https://doi.org/10.3390/jmse13112133
https://www.mdpi.com/article/10.3390/jmse13112133?type=check_update&version=1


J. Mar. Sci. Eng. 2025, 13, 2133 2 of 4

In the realm of offshore renewable energy, Tay et al. explored in contribution 5 the
integration of wave energy converters (WECs) with floating wind turbines (FWTs). By
comparing semi-submersible, spar, and barge platforms, they identified optimal configurations
for hybrid renewable energy systems in offshore environments. In contribution 6, Li and
Zou developed a system-level reliability growth model for offshore wind farms (OWFs),
optimizing inspection planning through probabilistic fatigue analysis and Bayesian inference.

The Special Issue also features contributions to advanced materials and underwater
technologies. In contribution 7, Ge and colleagues investigated the stability of fiberglass-
reinforced plastic (FRP) pipes on muddy seabed, proposing empirical formulas and de-
sign strategies to prevent floating and fracture during construction. In contribution 8,
Zhang et al. introduced an underwater detection robot for pile foundation structures.
By integrating hydrodynamic modeling and image segmentation algorithms, the robot
enhances autonomous inspection capabilities in turbid water conditions, supporting smart
infrastructure monitoring.

Artificial intelligence (AI) and data-driven methods are increasingly shaping maritime
safety. In contribution 9, Boko et al. applied neural network models to predict offshore
vessel detention risks during port state control inspections, improving decision-making
and resource allocation in maritime operations.

In terms of motion prediction and uncertainty quantification, Li et al. proposed
in contribution 10 a Bayesian framework to integrate monitoring data with simulation
outputs for floating offshore wind platforms. This method reduces uncertainty in short-
term motion forecasts, supporting real-time operational decisions. In contribution 11,
Mu et al. addressed the stability of small rescue boats under turbulent sea conditions by
designing a hydraulic interconnected suspension system, significantly improving rocking
resistance and operational safety.

In contribution 12, Chen et al. presented a numerical investigation on residual stress
and distortion in welded tubular joints used in offshore platforms. Using ANSYS (MAPDL
version 2022 R2) simulations, they evaluated mesh refinement and boundary conditions, of-
fering practical insights for fabrication quality control in marine structures. In contribution 13,
Zhang and colleagues explored the dynamic ultimate strength of ship structures using a
two-step approach. By correlating static and dynamic load capacities, they provided a robust
method for assessing structural resilience under impact and fatigue conditions.

Together, these contributions reflect the cutting-edge research and practical inno-
vations that are driving the evolution of ship and offshore structure performance. The
integration of computational modeling, experimental validation, intelligent systems, and
sustainable design principles underscores the multidisciplinary efforts required to meet the
challenges of modern marine engineering.

Looking ahead, future research should focus on integrating digital twins and real-
time monitoring systems to enable predictive maintenance and adaptive control. There
is a growing need to design structures capable of withstanding extreme environments,
including Arctic conditions, deep-sea pressures, and multi-hazard scenarios. AI will
play an increasingly central role in automating structural analysis, risk assessment, and
performance optimization. Meanwhile, sustainable materials and circular design principles,
such as recyclable composites and modular construction, will be essential for reducing
long-term environmental impact.

This Special Issue serves as a testament to the vibrant and evolving landscape of
marine engineering. We hope it will serve as a valuable resource for researchers, engineers,
and practitioners working toward safer, smarter, and more resilient marine systems.
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