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The study of the slope stability about rock and soil has always been an important issue
that needs to be considered in the construction of various projects, and it belongs to the
stability problem in soil mechanics. There are many factors affecting its safety, and the
relevant theoretical research is also very rich. In the deterministic analysis, the safety
evaluation is determined by the safety factor, but the calculation results of the safety factor
are also different for different environmental considerations, ie different assumptions. This
paper uses the soil parameter data provided in the Stream Bank Stability in Eastern Nebraska
source data (composed of 101 groups of sample values from 5 river basins). Each dataset is
measured by soil observations from multiple sample sites. Two models are used. Analysis of
bank slope stability: Culmann method and Bishop method. The Culmann method is plane
failure, and the Bishop method is rotation failure. The advantages and disadvantages of the
above methods under the limit equilibrium theory are studied through the differences in the
considerations and assumptions of the two environmental conditions. A typical bank slope
composed of data from five river basins was used to further analyze the relationship between
safety factors and strength parameters. Among them, the data processing, model graphics
rendering, and calculation of safety factor in the text are completed by the R platform and the
Slope stability analysis software Roccio Slide.v5.014 platform. The discussion in this paper
is helpful to the study of the selection of the limit equilibrium method and the influence of

the strength parameters on the safety factor under different specific conditions.
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Soil mechanics is the more important a mechanics discipline of civil engineering, in the
daily production activities of a wide range of applications, such as the calculation of the
bearing capacity of soil slope stability analysis, the permeability coefficient of soil,
etc.However, some of them are more complicated to calculate and the results obtained cannot
be intuitively expressed.Therefore, combining it with computer technology, this paper will
show the application of R language in soil mechanics by means of the new computer
language of R language.Through the programming of the program, the more complex
practical engineering problems can be presented accurately and intuitively, saving time and
accuracy.In this paper, three examples are used to determine the trajectory of the limit
equilibrium region, and the second is to calculate the load value of the foundation.The
cohesion and internal friction Angle of soil are determined in triaxial test.The application of
R language in soil mechanics is presented visually.
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The cast-in-place pile is first excavated with a suitable diameter of the pile hole, and
then drilled in the middle and lower reinforcement cage to inject concrete. Because it has no
vibration and no squeezing soil, it is suitable for areas with high buildings and dense
buildings, and has been widely used in construction construction at home and abroad. The
limit state of the bearing capacity of the cast-in-place pile and the normal use limit state are
two important indexes to study the bearing capacity of the cast-in-place pile. It is of great
significance for the study of the normal use and damage of the pile. However, in addition to
the differences in the pile itself, the engineering geological conditions of the cast-in-place
pile, the loading method, and the size of the load have an important influence on the bearing
capacity of the pile. In this paper, for the field load data sets under static axial compressive
loading of cast-in-place pile foundation in Langfang, Tongzhou, Huilongguan and Shunyi,
the two parameters hl and h2 of hyperbola are obtained by the least squares parameter
control using R language. The correlation of these two parameter pairs is discussed.
According to the existing literature, the expressions of the safety factor under the limit state
and the normal service limit state of the bearing capacity are respectively established, and the
parameters of the regression parameters and the influence of the applied load magnitude on
the safety factor are parameterized. Sensitivity analysis. These discussions provide relevant
reference for the design of the piles in the area.
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During the construction process of the building, the original stress state in the
foundation changes due to the load, causing foundation deformation, foundation settlement,
shear failure of the foundation, and instability of the foundation. Therefore, it is necessary to
discuss the safety assessment issues related to soil strength characteristics in geotechnical
engineering. The safety factor method recommended in the technical specification is mainly
adopted, and the influence of the cohesion force and the friction angle of the soil on the
safety factor when the value of the partial coefficient is different is taken into consideration.
The stability evaluation of an infinite slope, foundation bearing capacity, gravity retaining
wall, etc. will be considered. The study of this paper will begin by selecting a typical
calculation example.

Key words: infinite slope; retaining wall; foundation bearing capacity; safety factor; stability
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The vertical static load test of piles has always been used as one of the reliable means
to determine the structural design bearing capacity. Due to the influence of stratum
conditions and spatial variability of soil, the load-displacement curves of foundation piles
under different geological environment conditions are very different. Even if the geological
environment is similar, the soils will have different differences. Therefore, the analysis of the
load-displacement model is very important for predicting the change of piles. In this paper,
we combine the four site detection datasets of bored piles in Beijing-Gyuri (composed of 101
samples from 4 sites) and use the two-parameter hyperbolic model commonly used in the

world to fit each load-settlement curve. In order to reduce the dispersion of curves caused by




different load levels, a standardized function model was used to fit, and then the degree of
influence of the normalized treatment on the dispersion of the curves was compared. In
addition, the optimal edge distribution model of regression parameters for different sites was
tested. This study helps to understand the trend of load-settlement hyperbola of foundation
piles and provides reference for the design of foundation piles in the region.

Key words: Bored piles; standardized model; load settlement; correlation coefficient; edge
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CFG piles (cement-fly ash-gravel piles) are one of the most important forms of
foundation treatment and have become increasingly prominent in the increasingly large-scale
residential and commercial development. However, such pile-type ash-gravel piles The
unloading-displacement deformation characteristics still need further study. Based on the
static axial load of CFG piles and composite foundation (PSI) systems in Beijing, 12
full-scale loading and unloading tests (including 463 samples from 6 sites) were performed.
Two-parameter hyperbolic or power law model regression was used to fit multiple
load-settlement deformation curves at each site. The regression parameters obtained by
fitting show a large dispersion.

The multiple sets of regression parameters of a single site form a random vector, and the
uncertainty of the load-displacement curve can be represented by a simple two-variable
random vector. The data was subjected to hyperbolic regression fitting using R language, and
the edge distribution model of the optimal load-settlement curve regression parameters was
obtained. The correlation coefficients of regression parameters before and after

normalization are discussed.
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In the basic treatment of contemporary construction projects, there are many ways to
deal with different geological environments. The CFG pile composite foundation, which is
mostly used in high-rise and high-rise buildings, is one of the important forms of foundation
treatment. In order to ensure that the soil between the piles participates in the work, the
composite foundation is connected to the foundation through a cushion. Under the action of
loads, the stress at the top of the pile is greater than the surface stress between the piles, so
that the load the pile can bear can be transferred into the deep soil, so that the bearing
capacity of the composite foundation increases and the deformation decreases. In addition,
CFG pile composite foundation has a wide range of applicability, bearing capacity increase
range; construction is simple, low construction cost; and a series of advantages of
environmental protection. Therefore, the safety analysis of CFG pile composite foundation is
particularly important in the research and construction. This article selects Q-S curve fitting
parameters as the research object. Under the premise of using R language tools, the
relationship between the two parameters was analyzed, and the influence of this parameter
on the safety factor was discussed. In the course of the study, this paper has completed
hyperbolic fitting based on the large amount of statistical data obtained from the CFG single
pile static load test in the Beijing area (under different geological conditions). Then calculate
the vertical bearing capacity of a single pile to determine the safety factor of the bearing

capacity of the composite foundation. By discussing the influence of different variables on




the data results, the relationship between the Q-S curve fitting parameters and the safety
factor of bearing capacity is analyzed, and then the ultimate bearing capacity analysis model
of CFG pile composite foundation is constructed.

Key words: CFG pile composite foundation; ultimate bearing capacity; safety factor;

hyperbolic fitting
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The foundation pile and the pile cap jointly constitute the pile foundation. The pile
foundation foundation often uses the low cap pile foundation and is widely used in
high-speed rail projects, high-rise buildings and bridge projects. It is designed in
combination with the pile foundation of the office building attached to the Baiyun District
Subway Parking Lot in Guangzhou City. The office building is 4 storeys high. It has a
tropical climate and sea plains. The terrain is flat. The surface layer of the construction site is
mainly cultivated soil layer, and the construction site The earth's stability is good. The design
referred to the “Technical Specification for Construction Pile Foundations”The geological
exploration company in Guangzhou was asked to prospect and produce a geological survey
report for the construction site. According to the exploration report, the pile shape was
selected, the bearing layer was selected, and the bearing was determined. The burial depth of
the platform, the calculation of the bearing capacity of a single pile, the placement of the
pile, the calculation of the bearing capacity, the design of the pile cap structure and the
design of the pile, and the estimation of the project volume and project cost.

Key words: Pile foundation design; calculation of bearing capacity; pile caps with rebar
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In recent years, the bolts have been widely used in the project. Under the current
specifications, there are many types of bolts. How to select suitable anchor rods for different
geological conditions and construction methods to ensure the safety of the project is
exceeded More and more people are concerned that in the current safety standards for anchor
pullout, the pullout safety factor of the anchor is defined as the tensile strength of a single
anchor, the bond strength between the grouting body and the anchor rod, and the note. There
are three cases of bond strength between the slurry and the soil around it. However, in
practice, due to differences in the stress mechanism, material properties, etc., the values of
the safety factors in the above three cases are completely different. In this context, this paper
takes the safety factor of the bolts in the three situations as the center, first generalizes the
types of anchor rods, analyzes the value of the anti-pull safety factor of the anchor rods, and
combines practical engineering cases. To verify the validity of the example. The calculated
safety factor values provide theoretical and data support for the relevant project construction.
This thesis analyzes the data by R language. This study helps to understand the changing
trend of the safety factor of the anti-pulling bolt and provides a reference for the design of
the bolt.

Key words: anchor; anti-pull safety factor; bond strength
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Reservoir flood dispatching is based on the principle of water and hydropower tasks under

taken by many reservoirs established on river courses, and the use of the reservoir's own
capacity for regulating flood storage to adjust the amount of flood water entering the




reservoir so as to ensure the integrated utilization of downstream dam power generation,
flood control, irrigation, etc. A development of benefits controls the use of reservoir
technology.

The main research and analysis content of this paper is to study and formulate the reservoir
flood forecasting plan in combination with actual calculation examples so as to better
improve the capacity of the reservoir in terms of power generation and flood control. Study
the flood control of the reservoir under existing conditions, whether the flood discharge
structure has gate control, and have different effects on the shape of the discharge flow line.
In the process of flood storage of reservoirs, according to the changes in the flow of flood
water entering the reservoir, the corresponding flood control standards and levels of
hydraulic structures are found. A list test algorithm is used to perform reservoir adjustment
calculations. According to the change process of the flood flow process line, the
corresponding flood discharge flow and reservoir capacity change conditions are inferred. By
formulating possible reservoir dispatching schemes, we can ensure better power generation
benefits under the premise of good flood control.

Keywords: Flood dispatch; Flood protection; drainage flow; Trial algorithm; Reservoir

Regulation
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The strength cohesion and internal friction angles of the soil parameters, slope, and
slope soil parameters are different, and the slope safety factors are also different. Under the
influence of various forces, slopes with large slope angles and unstable slopes in nature are
often destroyed and slide in slope engineering. Large-scale damage of slopes will cause
various accidents. Life brings incalculable losses. Therefore, we need stability analysis of the
slope in the project to ensure the stability of the slope, prevent the soil from shearing
damage, and generate relative slip. This paper describes the typical example of the slope to
illustrate the parameters of the soil strength to stabilize the slope. For the influence of sex,
the relationship between the safety factor and the strength cohesion of the soil parameters
and the internal friction angle is graphically represented, giving a more intuitive expression.

Keywords: Infinity slope; Safety factor; Cohesion; Internal friction angle




12

fl R A AR 5 R b () B K AR ) Oy

I 20144229190 | RE

WL AR AE AR RO BERE R B TE Ao — N ER bR, A 2 MR DU E A
ARBINME, T R ARG L RA R R, BB 2 AR
AR A B, AR SR A PR 7€ R AR e B I 25 08 HAR (2
AR SR ATXFSCHR[3 S1H At ib 1 7 At B0, R A B AE BTN 1056 (CPT) Ak i BY
NARBE(SPT) IR, SE I (4 s 24 P DR [ — iR R L TR R 2 2 i 2
B, T b AR AR B R o R AR AR p 2256 24 s R b R S R 7
JIRFAEAR, ST I AR ) 2 A R BRI R BRI & 1 IR H R AR B e R 2, SR [3
51 IR 7 R AR R B e 5 40 AR B RS SR T it AR AN 2% .

KBEIR: MERE ) AR BT GRES: FRdE RN e R

The bearing capacity of the foundation is an important indicator in the foundation
design of the soil. There are several methods to determine the value of the bearing capacity
of the foundation, but due to the spatial variability of the bearing characteristics of the soil,
the soil in the similar soil layer The foundation bearing capacity will be discrete. In this
paper, the use of penetrating technology to determine the foundation bearing capacity can
better consider the spatial variability of soil. For the distribution of sand in the site [3,5]. test
results of Cone Penetration Test (CPT) and Static Penetration Test (SPT) were used to
establish the curve of the test index and the probability density curve at the same depth The
figure is used to analyze the ground bearing properties of soil. The eigenvalues of the ground
bearing capacity of the site were calculated using the empirical formulas of the touch
penetrating technology, and the linear relationship between the safety factor of the ground
bearing capacity and the test index of the penetrating technology measurement was
established, which was used for the sandy soil site in the literature [3,5]. The exploration
technique determines whether the foundation is in a stable state and provides calculation
basis and reference.
Key words: bearing capacity of subgrade; spatial variability; cone penetration test; static

penetration test; safety factor
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The wave height and cycle of waves have a strong influence on coastal and marine
engineering buildings. They are an important factor in engineering design, and they are also
the most basic parameters that can reflect the state of waves and are applied to all aspects of
related research. Therefore, in major projects, wave height and cycle have always been two
important factors that have attracted wide attention. In theory and its application studies,
wave heights and periods are generally regarded as random variables. Because there are
many requirements for engineering cost and observation conditions, it is very important to
study the wave height, period, and correlation of waves and summarize, compare, select the
optimal probability density function, and determine the optimal edge distribution type. This
paper mainly analyzes and selects the best distribution type by comparing several commonly
used edge distribution types. Combined with two cases of Newlyn in the United Kingdom
and Petten in the Netherlands, the statistical mean and standard deviation of the wave height
and period of the coast are given. These results can provide data support for the design of
flood control seawalls.
Key words: wave height; wave period; correlation between wave height and period;and

optimal edge distribution type
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This paper analyzes measured wave data in coastal areas of North America and
offshore areas of northwest Africa. The statistics of wave heights and periods observed over

long periods of time in the two regions were analyzed. Using Pearson's correlation

coefficient and Kendall's correlation coefficient, the correlation between wave height and




period is analyzed. Then, through the seawall overwater stability analysis model, the safety
evaluation of oversea waves was made, and the relationship diagram between seawall height
and safety factor and the relationship between wave height and safety factor were drawn.
The results show that: with the increase of the height of the seawall, the safety of the waves
in the offshore area will increase, and the increase of the wave height will reduce the stability
of the waves in the offshore areas. The study is in the offshore areas of North America and
offshore of northwest Africa. The design of seawalls in the area provides a reference.

Key words: Wave height; period; correlation; safety; overtopping
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The main control measure of the discharge channel is the gate in the discharge structure,
which can adjust the water level, discharge the sediment and control the flow rate of water.
In the case of earthquake or heavy rainfall, the direct or indirect economic loss downstream
is particularly relevant to the safety assessment of the gate. The gates’ main gates provide
support for the gates of the gates and is important in bearing the main load. The fail of the
main beam will cause the destruction of the gate, so here it is as a research object.

Firstly, the formulas for calculating the shear stress, bending joint stress and bending
stress of the main girder of the plannner gates are given for the two kinds of loads of
hydrodynamic pressure and hydrostatic pressure. Secondly, the main girder’s destruction
mode is studyed according to the strength characteristics of the main beam and the
calculation formula of the safety factor of the three stress modes (shear stress, bending joint

stress, and bending stress) is given. Finally, these formulas are used to the analysis of the




plannner gate of Hubei Pubugou Reservoir and Danjiangkou Reservoir, and the relationship
curve between the head and the stress is drawn.

The study is useful to know the judge the failure tendency of the main girder and
change trend of the water level - load effect of the main girders of the gates under static and
dynamic load, so as to propose preventive ways to ensure the stability of the main girder.
This paper adopts the latest international popular programming language R implementation.
Key words:Flush gates; main girder; seismic effect ;shear; bending moment; bending joint

stress.




