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Background Results and Discussion Conclusions
Predicting the downward displacement of a pile yoerbolic Model Summary If the relationship between M¢B and k can be
foundation Is essential to ensure that buildings are not The traditional hyperbolic model Is demonstrated with more data, then the behavior of a
at risk of settling and cracking. This is generally done £2) = (k=3,) o™ 4y £ (x) = (k. — (x=x) shown on the left, and the model on the pile under both normal loading and downdrag can be
by assuming the load is resisted by the friction up ) 0 L= sty right is the model used to predict shear oredicted by a single empirical constant that could be
between the pile and the soil. The phenomenon of 5 _ forces In the reverse direction In the case tabulated for each type of pile material.
downdrag occurs when extra weight is applied __f; __________________ N -___sz; ________ of downdrag.
directly onto the soil after pile loading, such that the : ar‘ 2= 5047 The implementation of this model would allow a
soil 1s compressed and the friction between the soll i 60 kPa ” . In the models, the value of M¢B indicates more accurate prediction of the pile settlement
and the pile now pulls downward on the pile, causing o= O ERE T et o the overall shape of the curve (a high expected both during construction and during the life
additional settlement. The purpose of this research .1/ M8 = 0.03 / value Indicates a steeper curve), and K of the structure.
project Is to develop a model to accurately predictthe | (=== o = =L Indicates the value that the graph will
frictional downdrag forces so that pile displacement : ,__ Displacement mm) _ asymptotically approach.
can be predicted more accurately and avoided.
o Tmmme— T T Lo Future Directions
MATLAB is used to *”“""wfﬂ 1 ' Uﬂ | . Investigating the difference in MB and k
Metho d S fit the data to this / = values between the forward cycles and
model. The program ¢ | / | | £ backward cycles.
An existing hyperbolic model for friction force was finds the best-fitting . | ‘ : The current data was all collected under a
modified algebraically to predict the friction forces in a M¢B and k values  ° normal (towards the surface) pressure of 100
pile under downdrag. | for each forward | /// | 7l kPa. Observation of behavior under other
and backward cycle. B ' normal pressures will be important.
Direct shear tests were BRSNS ol - . Modification of the hyperbolic model to
performed between a e T Tosmmeen account for discrepancies in the first and last
sandy soil and various loading cycle.
pile mate“a!s shown A MSE;XEL”;ZF;ea:a“ﬁ;f;allnaonddeﬁme M¢B values for each material and cycle tested are compared in ’ Creation of a user-friendly interface for real
below. The direct shear T 03 the following graph. The first and last cycles move a smaller world application would translate this research
(rjnachme recorded this N os amount of displacement in the apparatus, so are identified as Into a practical engineering tool.
ata for both upward N outliers using faded colors. This graph shows:
and downdrag cases. Direct Shear Apparatus 2 Z:
- & ‘; T . - 02 1. M¢B increases with the qualitative roughness of the material
~>§, o : ||‘|| |||‘| T 2. There is a difference in shape between the cycles under Ackn Ow|edgement3
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MATLAB was then used to fit parameters to the relationship between k and MgB Is 2 ey the materials
models. These experimental parameters were analyzed graphed, and a relatively linear = o o | e e |
to search for relationships between pile behavior an relationship Is observed. : 0, b "k 60 a0 100 120 Finally, thanks to the Engineering Honors Program
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