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With the rapid development of cross-river and cross-sea transportation
infrastructure in China, long-span suspension bridges have become the core
bridge type for crossing rivers, lakes, seas, and deep canyons. As the primary
load-bearing component of the main tower of a suspension bridge, the rationality
of the pile foundation design directly determines the overall safety, durability,
and economy of the bridge. This paper takes the main tower foundation of a
two-tower single-span suspension bridge with a main span of 1,208 m as the
engineering background. Based on relevant codes such as the "Code for Design
of Ground Base and Foundation of Highway Bridges and Culverts" (JTG
3363-2019), combined with the geological conditions of the bridge site and the
load characteristics of the main tower, detailed design, bearing capacity, and
settlement verification of two different pile foundation schemes are completed.
Through economic analysis, a multi-scheme comprehensive comparison is
carried out to determine the optimal design scheme. The research results can
provide a reference for the pile foundation design of similar large-scale
suspension bridges, while achieving the comprehensive application of
fundamental theories and engineering practices in civil engineering at the
undergraduate level.

Key Words: Large suspension bridge; Pile foundation design; Bored friction
pile; Pile group foundation; Scheme comparison and selection
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To ensure the safety, durability and economic rationality of subway lining
structures, this paper conducts a systematic study on the internal force calculation
and design scheme comparison of linings. Combined with the specific
engineering geological and hydrological conditions of the project, various
calculation methods are used to analyze the internal forces of the lining, and the
differences in applicability and calculation accuracy among different calculation
models are compared in depth. Focusing on structural performance, multiple
groups of differentiated structural schemes covering key indicators such as
section form, material parameters and reinforcement ratio are designed. A
multi-dimensional comprehensive evaluation system including structural safety,
construction feasibility, economy and durability is established, and scientific
comparison and optimization of each scheme are realized through quantitative
analysis. The results show that this method can effectively select the optimal
lining structural scheme, and provide solid technical support and
decision-making basis for the efficient and safe implementation of subway lining
engineering.
Key Words: Subway Lining; Internal Force Calculation; Scheme Comparison
and Selection
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With the acceleration of wurbanization, high-rise buildings impose
increasingly higher requirements on the bearing capacity and stability of
foundations. Taking a 25-story residential building located in the Dalian East
Road plot of Tianjin Binhai New Area as the engineering background, this paper
proposes two pile-raft foundation schemes to address the soft soil strata and
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slight liquefaction potential of the site: cast-in-place grouted piles with a raft
foundation (Scheme 1) and PHC pipe piles with a raft foundation (Scheme 2).
Detailed designs are carried out in accordance with the “Technical Code for
Building Pile Foundations” (JGJ 94-2008) and the “Code for Design of Building
Foundations” (GB 50007), including the layout of sand-gravel piles, calculation
of the vertical bearing capacity of a single pile, design of the raft and verification
of various bearing capacities, followed by a comparative cost analysis. The
results show that Scheme 1 has a higher single-pile bearing capacity (2100 kN)
and requires a raft thickness of only 1.4 m, while Scheme 2 offers faster
construction speed and a lower cost, but its single-pile bearing capacity is
constrained by the soft soil (1600 kN), requiring more piles and a slightly thicker
raft. Considering both technical reliability and economic efficiency, Scheme 2 is
recommended. This paper provides a complete calculation example and reference
for the design of pile foundations for high-rise buildings in soft soil areas.

Key words: pile-raft foundation; cast-in-place grouted pile; PHC pipe pile;

sand-gravel pile; bearing capacity verification; scheme comparison
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As the global energy sector transitions towards low-carbon and green
development, offshore wind power is an important support for China to achieve
its "dual carbon" goals. The deep-sea environment is complex, and wind turbine
pile foundations need to withstand coupled loads from wind, waves, and currents.
This paper, based on the Huaneng Shandong Peninsula North L site project,
carries out the design and scheme selection of deep-sea wind turbine single-pile
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foundations, aiming to create a foundation solution that is safe, economical, and
suitable for deep-sea conditions.

In the early stage of the study, the geological conditions of the project area,
wind turbine technical parameters, and meteorological and hydrological data
were systematically reviewed and analyzed. According to current standards,
calculations and analyses were completed for wind loads, wave loads, and
current loads. The Morison equation was used for hydrodynamic load
calculations, and the m-method was applied to conduct detailed solutions for the
internal forces and deformation characteristics of single-pile foundations. The
design initially adopted an 8m outer diameter, 200mm wall thickness steel pipe
single pile as the initial scheme. Based on empirical calculations, the vertical
compressive bearing capacity and horizontal bearing capacity of the foundation
meet the requirements under extreme conditions, and the structural strength,
stiffness, and overall stability all comply with the specifications.

On this basis, a comparative analysis of different pile diameters, wall
thicknesses, and penetration depths was carried out, taking into account both
structural safety and project economy while ensuring safety reserves. Research
shows that single-pile foundations have simple stress characteristics and clear
load transfer paths, and with reasonable design, they can effectively withstand
deepwater composite environmental loads. They possess good applicability and
economy, providing technical support for deep offshore wind power projects.

The research results of this paper can provide theoretical reference and
engineering guidance for the design of similar monopile foundations for offshore
deep-sea wind power. By comparing different schemes, cost control can be
achieved, which is of positive significance for promoting the large-scale
development of offshore wind power, reducing project costs, and improving
overall efficiency.

Key Words: Deep-sea wind power; load calculation; single pile foundation;
scheme comparison
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Design of flood control seawalls under multiple failure modes is a core
research content of flood control projects in soft soil regions along the Yellow
Sea. The Guanxi section of Guanyun County, Lianyungang City is adjacent to the
Yellow Sea, where soft soil foundations are widely distributed with high
compressibility and low bearing capacity. Under the combined action of waves,
tides and floods, the seawall is prone to four typical failure modes including
slope instability, seepage failure, wave overtopping and uneven settlement, which
directly threaten regional flood control safety. To improve the safety and
durability of the seawall structure, this paper takes the Guanxi section as the
engineering background to carry out the design and scheme comparison of flood
control seawalls under multiple failure modes.

Firstly, this paper analyzes the geological and hydrological conditions of the
study area, and summarizes the core engineering characteristics of soft soil
foundations. Combined with the current specifications for embankment
engineering, the flood control standards, design water levels and wave
calculation parameters are clarified. Aiming at four failure modes: slope sliding,
piping and soil boiling, wave overtopping and foundation settlement, the stability
calculation and section design are carried out. Technical and economic
comparisons are conducted on different embankment slopes, facing forms and
foundation treatment schemes, and a safe, reliable and economical recommended
scheme is determined through checking calculation. The research shows that the
collaborative control of multiple failure mode risks can significantly improve the
overall stability of the seawall, and the results can provide design basis and
practical reference for flood control seawall projects in soft soil coastal areas of
Lianyungang.

Key Words: Flood control seawall; Soft soil foundation; Multiple failure modes;
Stability analysis; Scheme comparison




