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To reduce greenhouse gas emissions and enhance energy security, the role of renewable
energy in the global energy structure is becoming increasingly significant. Within this
context, marine clean energy holds an important position, encompassing tidal energy, wind
energy, solar energy and combustible ice found in the ocean. To achieve the extraction and
utilization of these energy sources, the development of marine engineering research has
become one of the areas of growing interest.

In the field of marine engineering, it is crucial to thoroughly understand the engineer-
ing characteristics of marine soils, foundation systems and offshore structures to better
guide the work during design, construction, and maintenance phases. This Special Issue
includes a total of 15 relevant papers to facilitate a broader understanding of the latest
advancements in this research area and to promote its development. Among these, six
papers focus on foundation treatment and foundation engineering properties, five pa-
pers are related to offshore engineering foundations, two papers address the inspection
and maintenance of offshore structures, and two papers pertain to the exploitation of
marine resources.

In offshore engineering, subsea pipelines are particularly vulnerable to fatigue cracks
due to the intricacies of their manufacturing processes and the harsh operating environ-
ments they endure under prolonged cyclic loads. A comprehensive and high-precision
detection method for subsea pipeline damage can effectively mitigate the potential safety
hazards. Peng et al. [1] proposed a three-dimensional ultrasonic imaging detection method
modified for cylindrical coordinates, which adeptly addresses the complex three-dimensional
wave fields involved in the inspection of subsea cylindrical pipelines. The study generalizes
the three-dimensional staggered-grid finite-difference method from Cartesian coordinates
to cylindrical ones and simulates the full wave field in the three-dimensional space of the
pipeline. After processing the ultrasonic recording signals, the method utilizes reverse time
migration and cross-correlation imaging conditions to achieve three-dimensional reverse
time migration imaging of defects in subsea pipelines.

Accurate surveying is essential for coastal engineering. However, conventional seis-
mic exploration methods have become inadequate due to the challenges posed by seismic
waves traversing weathered zones and reaching the necessary depths. To address the
limitations of existing cross-well imaging technologies, Peng et al. [2] investigated the
application of three-dimensional (3D) cross-well elastic reverse time migration (RTM)
imaging, utilizing multi-wave and multi-component techniques in coastal engineering
surveys. They achieved precise decomposition of vector compressional waves (P-waves)
and shear waves (S-waves) through two wavefield decoupling algorithms, without any
amplitude or phase distortion. Furthermore, the pressure component of the compressional
wave was extracted, enabling subsequent independent imaging. This method effectively
leverages the elastic properties of the soil media through multi-wave and multi-component
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elastic wave RTM imaging technology, providing valuable insights into subsurface rock
layers, interfaces, and other structural distributions for coastal engineering projects without
incurring additional costs. During the construction and operation of nearshore engineer-
ing structures, numerous engineering challenges emerge that necessitate resolution. This
Special Issue comprises papers addressing the pile driving in calcareous sand foundations,
the influence of structures on siliceous sands, studies on the permeability of back fill ma-
terials with a high clay content, research on the improvement and reuse of marine mud
and coral sand, and methods for ground improvement. Among these contributions, Gao
et al. [3] employed model experiments in conjunction with pressure sensors and close-
range photogrammetry techniques to investigate the mechanical response and deformation
characteristics of calcareous sands during pile driving and installation. Various types of
piles were analyzed, including pipe piles, square piles, and partially closed ended steel
pipe piles. The experimental results revealed that during pile driving, the tip resistance
of the different piles increased with penetration depth; however, significant fluctuations
in tip resistance were also observed due to particle breakage and energy dissipation in
the calcareous sand. The extent of particle breakage and the variations in internal stress
differed among the pile types, subsequently influencing the tip resistance. Chen et al. [4]
examined the particle breakage characteristics of marine siliceous sand under high-pressure
conditions. A series of conventional triaxial tests were conducted on siliceous sand sub-
jected to confining pressures ranging from 2 MPa to 8 MPa. The results demonstrated
that as the particle breakage index increased, the fractal dimension exhibited an upward
convex hyperbolic trend. The boundary radius at which siliceous sand particles displayed
fractal characteristics was determined to be approximately 0.4 mm. These experimental
findings provide reference and supplementary data for analyzing particle breakage in
sandy soils. Shan et al. [5] utilized a stepwise vacuum preloading method in the laboratory
to reinforce back fill materials with a high clay content derived from dredging vessels.
They assessed the pore structure and permeability characteristics of the dredged fill under
varying vacuum pressures. Correlation analysis indicated a strong relationship between a
large pore content and the permeability coefficient, which can be employed to describe the
permeability characteristics of the soil. The findings of this study offer valuable insights
for enhancing reinforcement methods and evaluating the effectiveness of dredged fill in
engineering practice. Han et al. [6] proposed a method that integrates flocculation solidifi-
cation with high-pressure filtration for the effective disposal of marine mud, demonstrating
advantages in dewatering performance, material savings, and the shear strength of the
treated mud. Yao et al. [7] explored the effects of vibration flotation and impact compaction
on the densification and load-carrying capacity of coral sand foundations. Field tests
were conducted in four different areas, encompassing plate load tests, California Bearing
Ratio (CBR) tests, density measurements, dynamic penetration tests (DPT), and settle-
ment monitoring. The results indicated that coral sand possesses favorable characteristics
for foundation construction. The seepage and self-weight consolidation following land
reclamation significantly enhanced the compaction of the coral sand, thereby meeting the
requirements for areas with lower load-carrying capacities. Both vibration flotation and
impact compaction techniques can substantially improve the load-carrying capacity of the
foundation, with minimal differences between the two methods. Due to its simplicity and
rapid construction speed, the impact compaction method is regarded as the most effective
approach for improving coral sands. The DPT results suggested that the reinforcement
effects of both vibration flotation and impact compaction methods are less pronounced
in deeper foundations compared to surface layers. This study provides valuable insights
for optimizing foundation treatment in coral reef reclamation projects. Based on the life
cycle assessment (LCA) method, Yu et al. [8] developed an ontological framework for the
sustainable assessment of sustainable cementitious systems (SCSs) and evaluated the effects
of fineness, carbonation degree, and substitution rate of steel slag on the sustainability of
SCS. The results indicated that, compared to pure cement stabilized soil (S-C), using 10%
and 20% finely ground steel slag carbonated for 18 h (FSS-C-18h) as a cement substitute
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can significantly reduce carbon emissions and costs while achieving strength performance
comparable to that of S-C. This demonstrates the feasibility of utilizing steel slag as a
sustainable supplementary cementitious material for stabilizing soft soils.

In offshore structures, the stability of the foundation is a critical determinant of the
overall structural integrity. This Special Issue encompasses studies on anchor rod founda-
tions and bucket foundations. Notably, Yuan et al. [9] and Li et al. [10] investigated anchor
rod foundations. Yuan et al. [9] proposed a novel unified method for estimating the uplift
capacity of both deep single- and multi-helix anchors, based on the investigation of failure
mechanisms. This method utilizes a modified Mohr–Coulomb model that incorporates
strain softening in sand, alongside Euler–Lagrange coupling techniques for finite element
analysis to ascertain deep failure modes. A simplified rupture surface was introduced,
and an equation for estimating uplift capacity was derived using the limit equilibrium
method. Two critical factors were examined including the lateral earth pressure coefficient
and the average internal friction angle. The validity of this method was confirmed through
comparisons with the results of centrifuge tests. In contrast, Li et al. [10] conducted model
tests on torpedo anchors to investigate the effects of the uplift angle and bearing plate
radius on the load-carrying behavior of T-type, EN3-type, EN4-type, and EC-type torpedo
anchors. Research by Jiang et al. [11], Wang et al. [12], and Lian et al. [13] has concen-
trated on bucket foundations. Jiang et al. [11] conducted centrifuge tests to investigate
the response of a single bucket foundation subjected to monotonic and symmetric cyclic
loads in over-consolidated clay. The results indicated that the discrepancy between the
monotonic vertical bearing capacity measured from the centrifuge tests and that obtained
from the finite element results was less than 6%. This study examined the effects of the
cyclic load amplitude (ranging from 37% to 64% of the vertical bearing capacity) and the
number of cycles on the accumulation of vertical displacement and the evolution of stiffness.
Simplified methods were proposed for predicting both dimensional and non-dimensional
stiffness evolution. Wang et al. [12] explored the load-carrying behavior of tripod-bucket
foundations through a series of physical modelling tests and numerical simulations. They
observed that the center of rotation of the foundation diminished as the aspect ratio (L/D)
decreased, leading to the transition of the failure mechanism from rotation to uplift. The
impact of soil pressure on the bucket was studied through finite element analysis and model
testing, which elucidated the failure mechanisms of tripod-bucket foundations with varying
L/D ratios. A revised method is proposed to estimate the moment bearing capacity of the
tripod bucket foundation under horizontal and moment loads. This method is thought
to be more convenient and applicable in practice. Lian et al. [13] investigated composite
bucket foundations (CBFs) with significant transition sections, initially developing a finite
element method (FEM) to characterize the rigid deformation performance of these transi-
tion components. To clarify the impact of the transition section on wind turbines equipped
with CBFs, the transition section was simplified as a rigid body, and a three-DOF theoretical
model was established. This model accounted for horizontal and rotational foundation
stiffness to illustrate the constraint effects below the mud line. A sensitivity analysis was
conducted on the parameters of the transition section, including mass, moment of inertia,
and center of mass height. Furthermore, the vibration characteristics of the CBF structure
under various operational load conditions were compared between the theoretical model
and field data. The results indicated that the relative error between the theoretical model
and finite element model ranged from 3.78% to 5.03%, meeting accuracy requirements.
The parameters of the transition section significantly influenced the natural frequency,
foundation stiffness, and vibration response of wind turbines with CBF. Compared to wind
loads and 1P loads, the effect of 3P loads was more pronounced when the 3P frequency
approached the natural frequency of the wind turbine. This Special Issue also encompasses
research focused on maintaining the safety and stability of offshore structures and resource
extraction. Dong et al. [14] examined submarine pipelines subjected to the impacts of giant
waves generated by natural disasters, such as hurricanes and tsunamis. The influence
of various factors, including insulation layer configuration, pipeline structure, and ma-
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rine environment, were investigated on the protective performance of the insulation layer.
Wei et al. [15], utilizing critical state theory, proposed a predictive model for the drained
shear strength of hydrate-bearing fine-grained sediments. They conducted multiple con-
solidated undrained triaxial tests on hydrate-bearing fine samples from the Shen hu area
of the South China Sea, and analyzed the influence of effective consolidation stress and
hydrate saturation on the drained shear strength.

In summary, the articles published in this Special Issue encompass a wide range
of research topics related to the engineering characteristics of marine soils and offshore
foundations. All articles are open access, aiming to provide readers with a comprehensive
understanding of the advancements in marine engineering research. Furthermore, it is
hoped that this foundation will inspire readers to pursue more in-depth research and
thereby advance the development of this field.
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