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The stable design of flood control levees on soft soil foundations is an
important topic in the field of water conservancy engineering. The characteristics
of soft soil foundations pose challenges to the design and construction of flood
control levees, such as foundation settlement and lateral deformation. In order to
ensure the stability and safety of flood control levees, it is necessary to conduct
in-depth research on the engineering characteristics and mechanical properties of
soft soil foundations, and explore the design principles and methods for flood
control levees on soft soil foundations. Through systematic research on the
design of flood control levees on soft soil foundations, scientific basis can be
provided for engineering practice, improving the disaster resistance and
sustainable development level of flood control projects.

This article aims to explore the stable design of flood control embankments
on soft soil foundations. Firstly, the characteristics of soft soil foundations are
analyzed, including engineering features, mechanical properties, and
hydrogeological characteristics. Then, the design principles of flood control
embankments are elaborated, including functions, design standards, and stability
analysis methods. Subsequently, a design method for flood control embankments
on soft soil foundations is proposed, covering influencing factors, design
principles, and construction techniques. Finally, the methods for analysis of crest
stability and slope stability are introduced, and validated through engineering
case studies and analysis. Through the research in this article, theoretical support
and practical guidance can be provided for the stable design of flood control
embankments on soft soil foundations.

Key Words: Slope stability; Percolation gradient; Soft soil foundation; Overflow
level elevation; Anti-sliding stability
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The global energy sector is undergoing a low-carbon and green
transformation, with offshore wind power emerging as a key driver for achieving
"dual carbon" goals due to its abundant resources and stable power generation.
However, the complex marine environment poses significant challenges to
foundation design, particularly for pile foundations in deep-sea offshore wind
projects that must withstand multi-dimensional dynamic loads. This study
focuses on the Beibu Gulf in the South China Sea, proposing the design and
optimization of jacket pile foundations to ensure safety, cost-effectiveness, and
resilience in deep-sea environments.

First, the geological conditions, turbine parameters, and marine
meteorological-hydrographic data of the project area are analyzed. Wind, wave,
and current loads are calculated according to design codes, and the internal forces
and deformations of the pile foundation are simulated using the Morrison
equation method and the *m*-method. An initial design scheme employs a steel
pipe pile with an outer diameter of 5.5 m and a wall thickness of 100 mm.
Verification confirms that the vertical compressive and horizontal bearing
capacities meet extreme operational demands, while strength, stiffness, and
stability comply with regulatory standards.

By comparing schemes with varying pile diameters and wall thicknesses,
the study balances economic efficiency and safety while ensuring adequate safety
margins. The results demonstrate that jacket pile foundations, through
collaborative load-bearing mechanisms and optimized truss configurations,
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effectively adapt to deep-water dynamic loads, offering robust technical support
for far-sea wind power projects.

The findings provide theoretical insights and engineering references for
offshore ~ wind foundation design. Through scheme optimization,
cost-effectiveness is achieved, facilitating large-scale offshore wind development
and cost reduction.

Key Words: Offshore wind power; Jacket pile foundation; Pile foundation
design; Scheme comparison and selection
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With the acceleration of urbanisation, the number of high-rise buildings and
even super high-rise buildings is increasing, and the building foundation must not
only have a stronger bearing capacity, but also maintain good stability.

In this study, the pile foundation of a 15-storey residential building in
Xingtai City, Hebei Province was selected as the object of analysis. Considering
the complexity of the geological environment, this study compares the design of
the composite pile foundation and different schemes. The purpose is to realise the
optimisation of pile foundation structure and improve the economic benefit and
safety of composite pile foundation. In order to achieve the research objectives,
this paper combines sand and gravel piles with cast-in-place piles to form a
composite pile foundation for scheme design.

In addition, this scheme is compared with the composite pile foundation
formed by the combination of sand and gravel pile and prestressed concrete pipe
pile, including the construction difficulty and economic aspects. In this paper, the
following contents are elaborated in detail: the optimisation of pile foundation
structure design, the calculation and verification of the bearing capacity of
cushion cap structure, and the design of reinforcement inside cushion cap.




In the process of scheme design and bearing capacity check, R language
programming is used to assist the solution, which greatly improves the
calculation efficiency.

Key words: Composite pile foundation; Gravel piles; Grouted piles; Prestressed

concrete pipe piles; Bearing capacity calculation
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The global energy sector is undergoing a low-carbon and green
transformation, with offshore wind power emerging as a key driver for achieving
"dual carbon" goals due to its abundant resources and stable power generation.
However, the complex marine environment poses significant challenges to
foundation design, particularly for pile foundations in deep-sea offshore wind
projects that must withstand multi-dimensional dynamic loads. This study
focuses on the Beibu Gulf in the South China Sea, proposing the design and
optimization of jacket pile foundations to ensure safety, cost-effectiveness, and
resilience in deep-sea environments.

First, the geological conditions, turbine parameters, and marine
meteorological-hydrographic data of the project area are analyzed. Wind, wave,
and current loads are calculated according to design codes, and the internal forces
and deformations of the pile foundation are simulated using the Morrison
equation method and the *m*-method. An initial design scheme employs a steel
pipe pile with an outer diameter of 5.5 m and a wall thickness of 100 mm.
Verification confirms that the vertical compressive and horizontal bearing
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capacities meet extreme operational demands, while strength, stiffness, and
stability comply with regulatory standards.

By comparing schemes with varying pile diameters and wall thicknesses,
the study balances economic efficiency and safety while ensuring adequate safety
margins. The results demonstrate that jacket pile foundations, through
collaborative load-bearing mechanisms and optimized truss configurations,
effectively adapt to deep-water dynamic loads, offering robust technical support
for far-sea wind power projects.

The findings provide theoretical insights and engineering references for
offshore ~ wind foundation design. Through scheme optimization,
cost-effectiveness is achieved, facilitating large-scale offshore wind development
and cost reduction.

Key Words: Offshore wind power; Jacket pile foundation; Pile foundation
design; Scheme comparison and selection
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Pile foundation is a structural component embedded in the ground that
primarily bears loads. Widely applied in high-rise buildings, bridges, port
structures, and other engineering projects, it serves as a crucial element ensuring
structural safety and reliable performance, while also representing an innovative
technological field in civil engineering. This paper focuses on the pile foundation
design of bored branch and disk piles for Tongzhou Transportation Hub. To
achieve a more rational pile foundation solution, the branch and disk pile
configuration is implemented in bored piles. Compared with conventional piles
of equivalent diameter, this pile type demonstrates advantages in significantly
reducing required pile length while substantially enhancing bearing capacity.
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Based on preliminary geotechnical investigation reports and code requirements,
the study determines pile type and bearing stratum, designs pile geometry and
embedment depth, specifies branch and disk dimensions, and conducts multiple
mechanical verifications including single pile bearing capacity assessment, pile
cap stability analysis, column punching shear, corner pile punching shear, and
shear resistance checks. Following the completion of branch and disk pile design,
a conventional pile scheme with identical diameter and length under equivalent
project conditions is developed using the same methodology. Finally, cost
estimations and comparisons between both schemes are performed to summarize
the technical-economic characteristics of branch and disk piles versus
conventional piles, thereby providing decision-making references for practical
pile foundation selection in engineering projects.

Key Words: Pile foundation, Branch and disk piles, Pile cap verification,
Stability, Design




