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The gate in the discharge structure is the main control measure of the discharge channel,
which can control the flow rate of water, adjust the water level and discharge the sediment.
In the case of heavy rainfall or earthquake, the safety assessment of the gate is particularly
relevant to the direct or indirect economic loss downstream. The main gates of the gates play
a key role in bearing the main load and provide support for the gates of the gates. The
destruction of the main beam will directly lead to the destruction of the gate, so here as a
research object.

Firstly, the formulas for calculating the bending stress, shear stress and bending joint
stress of the main girder of the radial gates are given for the two kinds of loads of hydrostatic
pressure and hydrodynamic pressure. Secondly, according to the strength characteristics of
the main beam, the failure mode of the main girder is analyzed, and the calculation formula
of the safety factor of the three stress modes (bending stress, shear stress and bending joint
stress) is given. Finally, these formulas are applied to the analysis of the radial gate of
Danjiangkou Reservoir and Hubei Pubugou Reservoir, and the relationship between the head
and the stress is drawn.

The study is helpful to grasp the change trend of the water level - load effect of the
main girders of the gates and judge the failure tendency of the main girder under static and
dynamic load, so as to propose preventive measures to ensure the stability of the main girder.
This paper adopts the latest international popular programming language R implementation.
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In geotechnical engineering, the characteristics of soil strength are directly related to the
stability of geotechnical structures, and the physical and mechanical parameters of soils in
different areas are diversified and need to be statistically processed. And then determine the
stability of geotechnical structures. In this paper, the stability of the infinite slope is
analyzed, and the stability of the infinite slope and the vertical slope is analyzed. The
deterministic calculation method is used to give some specific values of the slope. The
source data used by the soil strength parameters can be accessed by the R package
"GeoRiskR", each consisting of multiple observations of the soil. The shear strength
parameters (cohesion € and internal friction angle ¢ ) are taken as variables, and the
stability analysis of infinite slope is carried out by the formula of safety factor based on limit
equilibrium analysis. So as to observe the influence of soil strength parameters on the
stability of infinite slope. The data in this paper is drawn from the R platform, hoping to
promote the use of advanced R tools to solve some of the geotechnical problems through
these case studies.
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The vertical static load test of the pile has been one of the reliable means to determine
the bearing capacity of the pile foundation design. Due to the influence of stratigraphic
conditions and spatial variability of soils, the scatter of load - sedimentation curves of pile
can be caused by different geological conditions. The uncertainties are easily found even if
the geological environment is similar and the type of pile is the same. Therefore, the analysis
of load-deformation behavior is very important for predicting the bearing capacity of piles.
In this paper, 12 full scale load test data sets (composed of 463 samples at 6 sites) under the
static axial compressive load of CFG pile and CFG pile composite foundation in Beijing are
employed, and two parameters of hyperbolic regression to each load - sedimentation curve
are compiled. Due to the inherent anisotropy of the soil and the variability of its strength, the
regression curve shows a large uncertainty when the loading-deformation at a specific site is
evaluated. Consequently, for a specific site, the probability density distribution of
deformation values under a given load is discussed; yet the probability density distribution of
load values under a given deformation is presented. In this study, the source data are
graphically analyzed by using the R language and then the scatter analysis of the
load-settlement behavior is performed. This study is helpful to predict the evolution of the
probability density distribution of load-deformation curves and to provide a guidance for the
design of pile foundation.
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