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The seawall is an important barrier for protecting the safety of people’s lives
and property in coastal areas, and it is an infrastructure of the marine economic
development strategy. According to the data, there are two major failure modes
of a seawall. The one is that the wave-induced discharge at the top of the seawall
is too large due to uncertain factors such as waves and tides, which causes the
failure of the seawall slope. The other is that seawall foundation are soft soils,
which have low bearing capacity and is easy to produce large deformation. Under
the influence of external forces such as self-weight and water load on the
seawall, it is easy to cause the failure of the seawall slope. Consequently, these
two issues should be considered for a design of seawalls.

A state-of-art of the calculation of overtopping and slope stability is
reviewed, and the commonly used numerical models are simply described. In the
case of overtopping, the specification standard method and Owen overtopping
formula are introduced. In the case of slope analysis, the Felenius method and
Bishop method based on the limited equilibrium theory are introduced. In
addition, the discharge due to wave overtopping and the safety factor of slope for

an real-world case are performed in this paper. A sensitivity analysis of the wave

3




parameters and seawall geometries is conducted, and the relation of the safety
factor for overtopping with the seawall elevation and the seaside slope angle is
drawn via the R platform. The results by using the two methods are compared.
The slope stability analysis is done by the Rocscience Slide package through
varying different input conditions of the slope.

Key words: seawall stability; calculation of wave overtopping volume; slope

analysis; safety factor
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In recent years, many achievements in tunnel infrastructure construction has
been made in China, which depends on the continuous development of tunnel
projects and the continuous improvement of its technology. At present, the most
widely used in tunnel engineering is the shield tunneling method. The advantages
of the tunneling method are obvious, such as fast construction, safety, high
efficiency, small surface deformation, and small impact on the surrounding soil.
It has been experienced an increasing proportion in engineering.

In the shield tunneling method, the calculation model of the segment can be
different owing to the difference of the soil layer environment. Due to the
continuous improvement of the relevant technical level, shield engineering
technology is constantly developing and improving.

This paper analyzes the current research situation of tunnel engineering, and

describes the calculation model of tunnel segment internal force. It mainly




introduces and adopts the free deformation homogeneous model of the
underground circular tunnel, and uses the model to calculate the internal force for
the case of the Foshan tunnel. Through the analysis of the internal force diagram,
the corresponding conclusions are drawn.

Key words: shield tunnel; cohesive soil layer; internal force analysis
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Shallow buried structure is a kind of underground structure with thin
overburden structure, and insufficient to meet the condition of pressure arch or
soft soil layer in the layer thickness is less than the structure size, vertical and
horizontal earth pressure increases with the increase of depth, mainly including
enclosure built basement structure (air defense basement), the channels of the
tunnel structure and general structure of shallow buried, shallow buried structure
can be divided into straight wall arch, and closed rectangular frame beam slab
structure. This is based on the design of a single span rectangular closed frame --
shallow buried underground passage. There is no groundwater, and the most
unfavorable load combination of the frame is determined according to its use,
buried depth and geotechnical properties.According to the design specification,
the stress of the beam on the elastic foundation in all directions was calculated,
the arrangement of the frame reinforcement was determined, and the engineering
quantity and engineering cost were estimate.

Key words: shallow buried rectangular frame structure design; frame internal

force; frame configuration steel bar
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This paper analyzes the design of sheet-pile wharf and pile-anchor support
to carry out the design and internal force calculation of tension-anchor support.
This paper studies the design calculation and bearing mechanism of pile-anchor
support, and also discusses and analyzes the tensile properties of the anchor rod
and the stress characteristics of the pile. The design of sheet pile wharf in this
paper adopts a single-anchored sheet pile wall structure, and then the design of
tie rods and sheet piles is designed through the calculation of empirical formulas,
and finally the anti-overturning stability check, overall stability check and
anti-uplift check Feasibility Analysis. The pile-anchor structure is calculated by
using the rational deep foundation pit software, and the relevant basic parameters
are input into the software to select the appropriate scheme.

Key words: Anchor; Slab pile Wharf; Pile anchor support
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In a foundation, the technology of CFG pile and lime-soil compaction pile is
often used. When there are some special geology or special requirements, such as
the need to prevent soil liquefaction, two technologies should be combined for

the foundation design. Especially, only one of the treatment techniques is
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difficult to solve problems perfectly and efficiently. In this paper, the foundation
of the small high-rise residential building in Tianxiacheng society of Langfang
City is designed. To prevent liquefaction, lime-soil compaction piles are used for
the foundation treatment. After meeting the design requirements, CFG piles are
used for further treatment. In the calculation, it is necessary to determine the pile
type, pile length, pile spacing and other issues, the characteristic value of the
bearing capacity of the single pile. In addition, the settlement analysis of the
foundation should be performed.

Key words: Lime-soil compaction pile; CFG pile; soil liquefaction; foundation
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Bank collapse caused by flowing water erosion or wind and wave erosion is
the most dangerous in the bank protection project of the Lake District, which has
brought huge disasters to people near the Lake District and caused serious
property damage. Therefore, the stability evaluation and design of the revetment
project is very necessary, and it should be consistent with the urban planning and
construction, coordinate with the surrounding ecological environment, and meet
the production and living needs of the residents. This thesis briefly explains the
definition of bank collapse, major reasons, the choice of bank protection scheme
and the corresponding design. The most important part in the design of the bank
protection is to connect the slope protection component (above water level) of

the reinforced concrete frame beam with anchor piles with the soft foot rafting




and the foot protection component (below water level) through the anchor trench
to form an entire system for anti-sliding. The design of the bank protection
project in the Lake area mainly includes the design of soft platoons, the design of
riprapping throwing weight and the design of anchoring structures.

Key words: Revetment; soft mattress; riprap; stability
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At present, a great demand for road traffic facilities is experienced in China.
However, due to the technical limitations of traditional construction methods, the
traditional retaining walls such as anchors are not ideal for road traffic facilities.
In order to improve the quality of road traffic facilities, a series of newer and
better construction methods are required. Reinforced earth retaining wall is a new
technology emerged under this background. In this paper, an embankment-type
reinforced earth retaining wall based on the specifications and engineering
characteristics of highway reinforced earth retaining wall is described. The
internal and external stability of the retaining wall is discussed. In this analysis,
the stress of the reinforcement is obtained by a stress analysis method. The
tensile strength and the pull-out stability of the reinforcement are analyzed. The
active earth pressure is calculated by using the Coulomb earth pressure theory.
The sliding and overturning of the reinforced earth retaining are proved by
calculation of the active earth pressure of soils.

Key words: Reinforced earth retaining wall; Stability; Design and construction
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This project is located on the west side of Xinhua Road in Langfang City
and on the north side of Jinguang Road. The building has 2 underground floors
and a depth of 8m. The excavation of the foundation pit is about 116.2m from
east to west and about 80.3m from north to south. The excavation depth of the
foundation pit is 10m to 11.5m, and the surrounding buildings are the existing
buildings and the main urban roads.

Combined with many factors such as the stratum characteristics,
surrounding environment, excavation depth and others of this project, and in
accordance with the principles of "safe and reliable, economically reasonable,
technically feasible, and convenient construction", the entire foundation pit
adopts the foundation pit supporting scheme combining grading and soil nailing.
The elevation of the bottom of the foundation pit is slightly higher than the
elevation of the highest groundwater level, and no special precipitation design is
required.

The main contents of the design include the comparison and selection of
support schemes, the design of soil nailing support schemes, the calculation of
local and overall stability of soil nails, construction requirements and monitoring
schemes.

Keywords: foundation pit support; soil nail wall; stability; construction

requirements; monitoring program
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The composite foundation has high strength, which can effectively solve
uneven settlement. Moreover, this foundation has a wider application range than
the traditional one, and it is more economical than pile foundation. In this thesis,
a foundation of the outpatient building of Beijing Jishuitan Hospital is designed.
There is a soil layer with high water content in the upper part of the construction
site, and the foundation liquefaction can occur potentially. According to the
"Geotechnical Engineering Investigation Report", the design scheme of
conjunctive use of the CFG pile and compacted sand pile is proposed.
Compacted sand piles are used to treat liquefaction and ensure the stability of the
superstructure. The CFG piles are used to increase the bearing capacity of the
foundation and reduce deformation. Therefore, the use of these piles can pave a
way to their respective advantages and meet the design requirements.

Key words: Composite foundation design; Liquefaction; CFG pile; Compacted
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In this thesis, a foundation design for a high-rise residential building in
Shuiniantun society of Beijing is discussed. In this composite foundation,
reinforced concrete cast-in-situ piles are used to improve the bearing capacity,
and compacted sand piles are used to protect a potential liquefaction. Based on

the geological exploration report of this site, most of the upper parts of the soil
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layer are silty clay and fine sand with high water content, and the liquefaction
can occur. Moreover, the soil layer is firstly checked and treated with compacted
sand piles in order to meet the design requirements of anti-liquefaction. Thus, the
concrete driven cast-in-place pile acted as the foundation of the superstructure is
adopted to provide an enough bearing capacity of the pile foundation. Finally, the
design of the pile cushion cap and the layout of the steel are given. A satisfied
conclusion is drawn, which demonstrates the design requirements can be met.

Key words: Compacted sand pile; Driven cast-in-place pile; Design of pile

cushion cap
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A composite foundation for a small high-rise residential building in Beijing
is described in this thesis. The bearing layer in the natural foundation of cannot
be found for the proposed building, because its bearing is low. Thus, a foundation
treatment is required, and the pile foundation is chosen to provide a support for
the main building. The CFG pile is combined with the cinder pile, which is acted
as a composite foundation. Therefore, the pile type, pile length, and pile body
materials are selected to determine the characteristic value of the bearing
capacity of a single pile. After a series of calculations, a conclusion is drawn that
a satisfied design can be reached where all requirements are met.

Key words: cinder pile; CFG pile; composite foundation; settlement
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