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materials, techniques, concepts and conclusions obtained from other sources have

been acknowledged in the text.



Abstract

The research presented in this thesis focuses on the quantification of the effect of
limited site investigations on the design and performance of pile foundations. Limited
site investigation is one of the main causes of structural foundation failures. Over the
last 30 years, most site investigations conducted for infrastructure projects have been
dictated by minimum cost and time of completion, rather than meeting the need to
appropriately characterise soil properties (Institution of Civil Engineers 1991; Jaksa et
al. 2003). As a result, limited site investigations remain common, resulting in a higher
risk of structural foundation failure, unforeseen additional construction, and/or repair
costs. Also, limited site investigations can result in over-designing foundations,

leading to increased and unnecessary cost (ASFE 1996).

Based on the reliability examination method for site investigations introduced by
Jaksa et al. (2003) and performed by Goldsworthy (2006), this research investigated
the effect of limited site investigations on the design of pile foundations. This was
achieved by generating three-dimensional random fields to obtain a virtual site
consisting of soil properties at certain levels of variability, and by simulating various
numbers of cone penetration tests (CPTs) and pile foundations on the generated site.
Once the site and the CPTs were simulated, the cone tip resistance (g.) was profiled

along the vertical and horizontal axes.

The simulated g, profiles yielded by the CPTs were then used to compute axial pile
load capacity termed the pile foundation design based on site investigations (SI). In
parallel, the axial pile load capacity of the simulated pile foundation utilising the
“true” cone tip resistance along the simulated pile was also determined. This is
termed “the true” design, or the benchmark pile foundation design, and referred to as
pile foundation design based on complete knowledge (CK). At the end of this
process, the research compared the pile foundation designs based on SI and those
based on CK. The reliability of the foundation design based on SI was analysed with

a probabilistic approach, using the Monte Carlo technique.
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The results indicated that limited site investigations have a significant impact on the
design of pile foundations. The results showed that minimum sampling efforts result
in a high risk of over- or under-designing piles. More intensive sampling efforts, in
contrast, led to a low risk of under- or over-design. The results also indicated that the
levels of spatial variability of the soil are notable factors that affect the effectiveness
of site investigations. These results will assist geotechnical engineers in planning a

site investigation in a more rational manner with knowledge of the associated risks.
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