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Offshore wind power is becoming the choice for more and more coastal
areas to obtain efficient and clean energy. With the depletion of fossil fuel
resources such as petroleum, new energy will gradually replace the past high-
polluting energy types. The offshore wind power energy has unique advantages
in new energy sources. The global ocean area is large and the applicability is
wide, and the offshore wind turbines make full use of the two energy sources of
offshore wind and wave energy to generate electricity with high efficiency.

This paper analyzes the research status of the single pile foundation of
offshore wind turbines, and describes the load calculation models and theoretical
formulas involved in the design. For the wave load formula, the Morrison
formula recommended by our country's code is mainly introduced, and the linear
wave theory involved in it is briefly described. Considering the wave load, water
load and wind load to carry out the load combination to implement the
foundation pile design, and adopt the form of steel pipe pile.

Key Words: offshore wind power; linear wave theory; load combination; single

pile foundation; steel pipe pile design
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Pile foundations are widely used in high-rise buildings, port and bridge
projects and other projects. Combined with the design of the pile foundation of
the Tongzhou Transportation Hub Project, the special-shaped pile of branch and
plate piles is adopted. Compared with ordinary piles of the same diameter, this
type of pile can effectively shorten the pile length and increase the bearing
capacity. In this paper, the pile type is selected according to the preliminary
survey report and specifications of the geotechnical engineering of the site. The
bearing stratum of the pile is determined and the dimension of the pile is
designed. The buried depth of the cap is selected, and the size of the support plate
is determined according to the specifications and actual conditions. The single
pile bearing capacity and the stability of the cap were checked, and the column
punching, corner pile punching, and shear resistance were analyzed. After
completing the design of the branch piles, the traditional scheme of piles with the
same diameter and length under the same project were also developed, and the
necessary structural check calculations were carried out. Eventually, the cost
analysis and comparison of the two schemes are carried out to show the
difference between the branch pile scheme and the ordinary pile scheme.

Key words: Pile foundation; branch pile; pile cap check

No | Rt %5 e EE
; ﬁgﬁﬁﬂ?ﬂwﬁgﬁﬁ@ﬁﬁﬁ% 20171603135 |5 AE A03

BERE T — e SEHE AR & TR, O T ST B £ 2 R R ) —
BRERS, BRI TS R 2o bSO a i
A SR AL T AR DS RO BERE R A7 2, ST L0 80m 12 2L
S VTR EON R, BRI URARRE N . R I 5%
LRI L, 25 R GLR T # 7 SEAIE R . HETIH T 3 R
IR BERLH . ARAROL BRI . TR, 5B A
BER 7 S0 L R AT TR R, SRt — e B R I TR




Re@E: §IRAERO: KRB, W TiEE: I

Pile foundation is generally composed of foundation pile and pile cap. In
order to improve the comprehensive bearing capacity of foundation pile, pile cap
is generally installed, which is suitable for large bridge engineering and high-rise
building construction. Combined with the design of the pile foundation of the
West Throat of the Comprehensive Transportation Hub Project of Beijing City
Sub-Central Station, a high-rise building of 80m is planned to be built on the
ground, and the foundation pile is modified into a bottom-expanding pile to
further enhance its bearing capacity. The scheme of expanding bottom pile is
compared with the one of conventional pile, and the result shows that the scheme
is more appropriate. Several aspects including the expanding bottom pile bearing
layer, the selection of pile type, the embedded depth of pile caps, and the size of
the pile cap are discussed. With regard to the cost, the scheme of expanding
bottom pile is larger than the one by using the conventional piles. Finally, some

points for construction are raised.
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In order to relieve the pressure brought by the development on traffic and
environment, the development of underground transportation has become a
general trend. A shield tunnel between Shanghai University Station and
Qilianshan Station of Shanghai Metro Line 7 is taken as a design example.

According to the geological conditions in this area, the internal forces
(bending moment, shear force and axial force) of segment structure are analyzed
by using the lateral elastic resistance homogeneous model. Based on the results

of the internal forces, the design of the standard segment reinforcement, anti-
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floating, and local compressive safety is discussed. In addition, similar results of
internal forces are achieved by using the ANSYS software. Finally, a cost
analysis for the economic assessment of this project is present.

Key words: Shield tunnel; lateral elastic resistance homogenization model;

ANSYS; economic assessment
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Due to the technical limitations of traditional construction methods,
traditional anchor rods retaining walls are not ideally used in road traffic
facilities. In order to break technical barriers, save costs and improve the quality
of road traffic facilities, we need to study and update better construction
methods. Reinforced wall technology is studied in this thesis. Based on the
standard of highway reinforced soil, an embankment-style reinforced earth
retaining wall is taken as an example, and its internal and external stabilities are
analyzed. Firstly, the force of the stretch is obtained by a stress analysis, and then
the reinforcement is designed according to the calculation results. The active
earth pressure is calculated by the Coulomb's earth pressure theory, and a series
of validation including anti-sliding, anti-tipping, overall sliding are carried out.
The thickness of the panel according to the maximum bending moment affected
by the wall and the relevant drainage measures are determined.

Key words: Reinforced earth retaining wall; Stability analysis; Drainage
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Port is the joint of transportation, the throat of sea and land traffic, and the
lifeblood of domestic and foreign trade. Its development and utilization is
directly related to the development and direction of national economic
construction. Breakwater is an indispensable part of port engineering, which
accounts for a large part of the project cost, so its normal use is related to the
mainstay of the normal work of port engineering. After years of use, vertical
breakwater and sloping breakwater constitute the most important section
structure.

Based on the reviewing of the overtopping analysis and the slope stability,
the actual situation of the Breakwater Project in Rizhao of Shandong Province is
taken as an example. The vertical breakwater is chosen. The validation of the
stability of this kind of breakwater mainly includes the anti overturning stability
and the overall slope stability should be performed. For the average overtopping
formula, it mainly introduces the HetianLiangshi method, Franco L method and
Chinese standard method. In the slope analysis, it mainly introduces the Swedish
slice method and Bishop method in the limit equilibrium method, and the safety
factor of slope stability is calculated by using the Rocscience slide software.

Key words: Vertical breakwater design; Average overtopping calculation;
Analysis of slope safety and stability
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This project is on the north side of Yongfeng Road, located at Shunyi
District of Beijing. It has two underground floors and a foundation buried depth
of 9m. The excavation length of the foundation pit is about 250m from east to
west and 160m from north to south. The excavation depth of the foundation pit is
about 10-12m. Buildings and urban roads have been built around the foundation
pit.

Based on its stratigraphic survey results, surrounding environment,
construction period, and groundwater level and other influences, a foundation pit
support with sloping and soil nailing walls is proposed. Since the elevation of the
bottom of the foundation pit is higher than the elevation of the groundwater level,
the influence of groundwater is not considered.

Selection of soil nail wall spacing, the internal stability of the soil nail wall,

the overall stability of the soil slope and the monitoring are discussed.
Keywords: soil nail wall; foundation pit; soil nail spacing; stability; construction

monitoring
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The foundation of a high-rise residential building in Fengtai District is

designed. The composite foundation is made up of the gravel pile and Cement

Fly ash Gravel (CFQG) pile. The gravel pile is used to deal with liquefaction, and
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the CFG pile is used to improve the bearing capacity. It not only brings into play
the advantages of gravel pile and CFG, but also makes up their disadvantages.
Based on the geological exploration report, most of the upper part of the soil
stratum is fine sand and silty clay with high water content, and the foundation
liquefaction can be potentially occurred. In order to meet the requirements of
anti-liquefaction design, it is necessary to treat the soil layer with crushed stone
pile, and then to liquefy the soil layer by standard penetration test. The CFG pile
is used as the foundation of the superstructure to check the bearing capacity of
the pile foundation. The bearing capacity of composite foundation of gravel pile
and CFG pile is analyzed, and a conclusion which accords with the design

requirement is made.
Keywords: gravel Pile; CFG pile; foundation settlement; project cost
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In the design of a foundation, the technology of cast-in-place pile and compaction pile
is often used. This thesis designs the foundation of Beijing Xingdongtiandi high-rise
residential buildings. According to the existing geological exploration reports, the shallow
soil stratum contains silty clay and sand, and the water content is high, which is likely to
cause the foundation to liquefy. In order to prevent soil liquefaction, the two technologies
can be combined for the design. First, a preliminary judgment on the type of soil layer
according to the specifications is made, and then whether it is liquefied or not through the
standard penetration test is justified. Then, the concrete cast-in-place pile as the foundation
of the superstructure is determined, and then the pile foundation bearing capacity is

calculated. Finally, the design and reinforcement of the cap is developed

Keywords : Cast-in-place pile; compacted sand pile; cap design; liquefaction; safety
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The project is located in the underground garage of Tongzhou blue square,
with one of underground floor. It is divided into zone A and zone B, surrounded
by existing buildings and main urban roads.

Considering of many factors such as the nature of the stratum and the
surrounding environment of the project, the anti-floating anchor design scheme is
adopted for the anti-floating of the underground garage. The non-prestressed
ordinary and prestressed anchors are discussed respectively. The main contents of
the design include the comparison and selection of anti-floating design schemes,
the scheme of anti-floating anchor, and the calculation of overall stability. In
addition, the rationality of the anchor is validated by basic test, creep test and
acceptance test. Finally, the project cost is calculated and compared.

Key words: anti-floating design; anchor; project cost; overall stability
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