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Research backaround and objective

There are many reasons a geotechnical engineer would recommend a deep foundation over a shallow
foundation, but some of the common reasons are very large design loads, poor soil at shallow depth, or site
constraints (like property lines). Piles in general are designed to bear compression loads from the structures.
Nevertheless, during wind tidal current, waves actions (in coastal area), or lateral forces during earthquakes,
structures are likely to undergo high overturning moments. These overturning moments generates uplift forces
on the piles. Enlarging the base of the pile foundation increase the uplift resistance capacity when subjected to
uplift loads. The objective of this study is to establish a numerical model that will allow to predict effectively
the pull out resistance forces.

Research method

In this study, the analysis will be based on the finite element method. We have several cases of bell ratio
which can take the values r = (1, 1.5, 2), which correspond to the ratio of the enlarged diameter to the pile
diameter. All piles cases will be modelled in 3-D using the FEM based computer program DB Leaves. The
obtained data from these numerical simulations will be compared to values obtained from full scale and
centrifuge experimentations, to assess the accuracy. This study is done considering Toyoura sand parameter,
with a relative density of 90%.

Results & Discussion

As for results, Figure 1 here below shows the shows the model and the dimensions of the reduced scale 1/50 of
different piles. Figure 2 here below shows the obtained stress for the Case 1 and the Case 3. Also, we noticed a
difference between their stress generation patterns. An important shear force is generated along the belled piles,
showing that the high resistance of belled pile in uplift load can be correlated to their belled angle and the soil

characteristics. Furthermore, other shape parameter and soil parameters will be added to deepen the analysis.
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