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In order to meet the integration of commercial and residential functions,
high-rise buildings mostly adopt the form of frame-shear wall structure, and their
architectural space layout is more flexible and has a larger space area. This
structural form has the combined advantages of frame structure and shear wall
structure, and effectively improves the overall stability of the structure. At the
same time, in order to meet the requirements of high foundation bearing capacity,
small and uniform settlement, etc., this building adopts pile-raft foundation.

For the upper frame shear wall structure, the structural calculation is carried
out using the transverse frame. The specific contents include: component layout
and primary selection of section size; floor structure design; component
calculation diagram and stiffness parameter calculation; load determination and
structural displacement check; structural internal force analysis under horizontal
and vertical loads; load effect and internal force combination.

For the lower pile-raft foundation design, the specific contents include:
selection of pile-raft type; single pile bearing capacity calculation; pile group
bearing capacity calculation; Level the selection.

Based on the design scheme of hand calculation, R language programming,
and PKPM computer integration, the calculation, analysis and comparison of the

entire design are completed.
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language; settlement
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This thesis mainly studies the design structure of the solar panel support
frame and the frame adjoining prefabricated pile foundation in the
Beijing-Tianjin-Hebei region. Discuss the two design situations of single pile and
row pile under fixed inclination angle, calculate and analyze the single pile of a
structural unit of row pile, obtain the design parameters of single pile, and finally
give the design scheme of row pile. The support frame of the solar photovoltaic
panel adopts the channel steel structure, and the designed structure can give full
play to the stress characteristics of the channel steel material. Under the action of
wind load, carry out the analysis of the horizontal internal force of the
prefabricated piles to ensure that the horizontal bearing capacity of the
prefabricated piles meets the requirements; under the action of the vertical load
of the panel frame, carry out numerical simulation to ensure that the settlement of
single piles and row piles is small, and the upper the panel support frame does
not undergo large deformation due to the uneven settlement of the pile
foundation.

Key Words: Solar photovoltaic panels; supporting frame; precast concrete piles;

internal force of pile foundation
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With the goal of carbon peaking and carbon neutrality, the seeking for
cleaner energy to replace fossil energy has become a hot topic in society. The
cost of offshore wind power construction determines the feasibility of offshore
wind power development, and the basic part of the total investment in offshore
wind farms accounts for 15-25%. Since more than 80% of the wind power
foundations on the market are monopile foundations, and the monopile
foundations are simple in structure and mature in technology, this thesis intends
to design the monopile foundations.

Based on the linear wave theory, this thesis uses the Morrison formula to
calculate the wave load, combined with the water flow force and the wind load,
the load combination is carried out, and the design load is determined. The
strength, stiffness and stability of the pile body are checked and calculated
according to the deformation of the pile foundation and the calculation results of
the internal force.

Key words: offshore wind power foundation; monopile foundation; ‘m’ method;

single pile foundation
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The municipal sewage treatment pipeline mainly refers to the discharge
sewage culvert in the city. The treatment pipeline includes both complex
integrated pipe gallery and relatively simple culvert according to the actual
situation. The adjacent foundation is the part that carries the municipal sewage
treatment pipeline. According to the grade of the pipeline, the foundation also
has sand foundation, concrete foundation, etc. Here, according to the geological
conditions and geographical environment in Haidian District, the circular culvert
and the concrete foundation of the circular culvert are designed. The design
refers to the "Outdoor Drainage Design Standard" (GB50014-2021) to calculate
the sewage discharge, and based on this data, the size of the culvert is designed
and checked.

According to the "Concrete Drainage Pipe Foundation and Interface"
pipeline is designed, and the stress is calculated. Finally, the project quantity and
project cost are estimated.

Key words: municipal sewage treatment pipeline; pipeline foundation; check

calculation of culvert pipe reinforcement
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Pile foundations in many foundations are generally composed of foundation
piles and caps, which are widely used in high-rise buildings and bridge
engineering. In this thesis, the pile foundation is designed in combination with
the proposed construction of the Zhouzhi Railway Bridge in the Changzhou Road

Reconstruction Project in Fangshan District. According to the local geological
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survey report and the experience of the development of the pile foundation so far,
the drilling friction pile is adopted as the foundation pile. The bored piles
selected in this thesis have high safety and strong stability. In the design process,
the bearing layer of the pile end and the type of the foundation pile are selected
according to various survey reports and specifications, and the embedded depth
and size of the bearing platform are also designed and calculated in this thesis,
and the subsequent verification is also carried out. Some other data, such as "the
stability of the cap, column punching, shearing check" and so on. Finally, the
cost analysis of bored cast-in-place piles shows the advantages of bored

cast-in-place friction piles in this design.
Key words: pile foundation; bored cast-in-place friction pile; check calculation
of bearing platform; reinforcement
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As a new type of composite foundation,pile raft foundation is widely used in
high-rise buildings when the superstructure load is large and the foundation is
soft soil. As a common composite foundation treatment method in soft soil
foundation, pile raft foundation is mainly used to meet the bearing capacity
requirements of foundation soil or solve the deficiency of settlement
requirements. However, the traditional pile raft foundation is mostly uniformly
distributed piles, and the difference of upper local load leads to the difference of

settlement, which is easy to cause the building to roll over or excessive local

7




settlement. Therefore, the variable stiffness analysis of pile raft foundation is
considered. Variable stiffness pile raft foundation is based on the principle of
interaction and deformation control design theory. By optimizing the stiffness
distribution of pile raft, the differential settlement is minimized, so as to reduce
the internal force of raft and the secondary stress of superstructure, and give full
play to the bearing capacity of foundation soil, so as to achieve the purpose of
reducing pile layout, reducing raft material consumption and improving the
technical and economic indicators of pile raft foundation .Firstly, the variable pile
stiffness (changing pile length) is considered, and then the variable raft stiftness
(changing raft thickness) is considered. Compared with the settlement of pile raft
foundation with standard equal stiffness, the most effective leveling factor is
obtained, and the economic analysis is carried out.

Keywords: Raft pile design; Pile foundation design; Raft design; Parameter

change; Economic analysis
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Because of its own advantages, prestressed concrete pipe piles are more and
more widely used in engineering construction. In this design, the pile foundation
of a hotel project in Cangzhou is designed. The hotel is proposed to be built with
a height of 25 stories and a frame-shear structure. The proposed site is relatively
close to the downtown area of the city. Considering the bearing capacity of the
single pile and the construction technology, pile quality assurance and

environmental protection and other factors, the use of static pressure method
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high-strength prestressed pipe pile foundation. The design content includes
selecting the pile type according to the geotechnical investigation report,
determining the bearing layer, determining the buried depth of the cap, checking
and calculating the characteristic value of the bearing capacity of the single pile,
designing the reinforcement for the cap, and performing a series of checking
calculations for the cap. After the design is completed, the engineering quantity
and cost of the project are estimated. Finally, a scheme is put forward for the
model selection of the pile driving machine, and some suggestions for possible
problems in the pile driving process are put forward.

Key words: PHC pipe pile; Platform check; Reinforcing platform; cost; Piling
Design
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Most of China's agriculture and industry are located on the plain. The rivers
on the plain are particularly tortuous, or when the river bed is shallow due to
siltation and the water level rises, it is easy to submerge the land, villages and
cities on both sides of the river. At this time, flood embankments will be built on
both sides of the river. Flood levees can be divided into river, lake, reservoir area
and flood detention area. These levees are built along or around rivers, lakes,
reservoir areas and flood storage and detention areas. They can guide and retain
floods, so as to reduce flood flooding and flood loss.

This thesis introduces several common failure modes and stability

calculation methods of flood control embankment. According to the failure mode
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of embankment top, the elevation of embankment top is determined by
calculating wave run-up and wind blocking height; In the slope analysis, the
Swedish slice method and simplified Bishop method based on the principle of
limit equilibrium are mainly introduced, and the stability safety factor of flood
control embankment slope is calculated combined with practical engineering
cases; For seepage deformation, two forms of flowing soil and piping are
introduced, and the slope value is obtained through seepage calculation; Check
the anti sliding stability and calculate safety factor.

Key Words: Overtopping; Slope instability analysis; Seepage calculation;
Flood
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In the design of breakwater, there are many cases at home and abroad for
our reference. The design experience of breakwater will be very sufficient. There
is a very mature standard calculation system. As long as the safety requirements
are met, it can be said to be a more mature design if the construction is simpler,
the cost is lower, the appearance is more novel and the function is more
powerful.

Referring to the design of various domestic slope breakwaters and tide
watching breakwaters, this thesis analyzes the advantages and disadvantages of
slope breakwaters and vertical breakwaters, introduces several commonly used
wave overtopping calculation methods, introduces Swedish slice method and
Bishop method in slope analysis, and uses rocscience slide software to calculate
the safety factor of a slope.
key words: Spillway breakwater; Average Overtopping; slope stability
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The project is located in Tongzhou transportation hub, with 3 floors of
underground space, the overall buried depth is 32m, and the pile raft foundation
is adopted.

Combined with the stratum properties of the project, the surrounding
environment and many other factors, TongZhou transportation hub project plans
to detect the test pile through self balancing method, static load test surcharge
method and anchor pile method. Through the actual operation of the three
methods and drawing charts, finally through the three charts to determine the best
method of pile foundation detection and calculate the project cost to complete the
final comparison.

The main contents of the design include the comparison and selection of
pile foundation detection methods, the calculation of bearing capacity of test
piles, the calculation and comparison of project cost and so on.

Key words: pile foundation detection; Self balance method; Static load test

method; Anchor pile method; engineering cost
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