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Abstract: According to current technical specifications, the number of static load tests for piles
under a particular building is often extremely limited, usually only 3 or higher. Due to the
influence of the spatial variability of the soil around the pile, the load-displacement curves of these
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tests will demostrate some scatterings. If each test curve is fitted by a two-parameter power law
function, the scatter between the curves under a specific building is transformed into the
uncertainty of the regression parameters. In this paper, a technique for evaluating the reliability of
such piles using a geometric reliability algorithm is given. Owing to the scarcity of testing data,
the marginal distribution of these regression parameters is assumed to be the normal form when
defining a geometric reliability index. Furthermore, its statistical characteristics are expressed by
the mean and standard deviation, and the correlation coefficient between regression parameters. In
order to validate the algorithm, the testing data of concrete pipe piles, augered cast-in-situ piles
and cement fly-ash gravel (CFG) piles are used. The geometric reliability index of these
foundation piles under a specific building is investigated. The reliability indexes achieved by
using the proposed method are consistent with the results calculated by the conventional first order
reliability method (FORM). This evaluation technique can be directly used for the reliability
analysis of foundation piles under a specific building. Finally, a software system developed using
a visual programming language is presented to promote this algorithm.

Keywords: pile; specific building; load displacement; regression parameters; geometric reliability
analysis
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Fig.1 Illustration of the calculation of a geometric reliability index in different coordinate systems
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Fig.10 Module for demonstrating of the reliability index in the software of PileBetaG2.15
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