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Site-specific reliability in(fex of bearing capacity for an 1nd1v10(fual pile and its

numerical implementation using R shiny

Wu Xingzheng'
(1. College of Civil Engineering and Architecture, Hebei University, Baoding 071002, China)
Abstract: Due to the spatial variability of soil properties, the load—settlement behavior of piles at the same site can differ
significantly. This study applies a two-parameter power law function to fit each load—displacement curve, thereby extracting a
set of site-specific regression parameters. A bivariate joint distribution of these parameters is established using a normal copula
model, from which the reliability index is computed. Furthermore, by treating dead load as a random variable, a
three-dimensional iso-probability density configuration is constructed to support reliability evaluation. A web-based
visualization and analysis platform is developed using the Shiny package in R, enabling an integrated workflow from data input

to reliability calculation. A case study involving eight large-diameter cast-in-place piles in Qingdao demonstrates the

effectiveness and practicality of the platform.
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Fig. 1 Two-dimensional contours corresponding to various

reliability indices in (a) circle and (b) physical spaces
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you'd like to generate a plot, please click the 'Update Plot
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Fig. 2 User interface for single load-displacement curve input
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Step 02 Load vs Settlement Curve with Mult

The working directory should contain the listed files for each single Qs curve; The file name
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Table 1 Depth and frictional resistance of soils in each layer
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Fig. 7 Load-displacement curve of the piles
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Table 3 Regression parameters of the power law function and the

factor of safety for each pile

ID P P> F,
1 3928.19 0.52 4.1
2 3953.14 0.53 438
3 2580.54 0.67 5.63
4 3470.78 0.6 4.82
5 4685.02 0.56 5.81
6 4196.77 0.61 6.23
7 3187.08 0.56 4.71
8 3519.6 0.5 4.15
YA 3690.14 0.57 4.98
PR 2 647.39 0.05 0.81
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