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GORNNRTS COMPATY -
Scom ) Candidates in general managed to calculate the settlement formula
in part a, but struggled to understand its implications in part b.
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SoMINesS COMMME S :
o : Most candidates managed to calculate cu and phi,

though some did this in very roundabout ways. Several candidates produced excellent
solutions for parts b and ¢, though some tried to derive results from stress fans with
varying success, rather than using interaction formulae from the databook.
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a) First a hole is excavated using an auger. Spoil must be excavated from the
hole either using a continuous flight auger to bring the soil to the surface or by
bringing a short auger to the surface and spinning the spoil off. During the
process of excavation the hole must be kept open as in sand it would not be
stable. This is achieved using a heavy drilling mud such as bentonite that has a
unit weight equal to that of the soil. Following excavation, a reinforcing cage
is placed in the hole and concrete is added from the base up, displacing the
drilling mud. The concrete then sets to form the pile.

b) Initially the stresses around a pile are geostatic, with horizontal stresses
typically being a fraction of vertical stresses. When the hole is excavated, the
lateral stresses exerted by the drilling mud are equal to the vertical stresses,
resulting in an increased horizontal stress. Sands drain quickly, so this
horizontal stress increase will rapidly result in increased effective stresses and
slight compression of the sand. Once the concrete is poured and sets within the
hole, these stresses are locked in place. The lateral earth pressure coefficient
for design is hence often taken as the average of KO and unity. At the base of
the pile, the soil is not compressed during pile installation and loose spoil may
still be present. This results in a very soft toe compared to a driven pile. Base
capacity is often hence taken as being zero for a bored pile.

¢) The limit on maximum allowable shaft friction implies that pile shaft capacity
is not quadratic with increasing length. This is as a result of friction fatigue
during pile installation in which cyclic movement of the pile relative to the
soil results in densification of soil and hence a relaxation of lateral stresses and
a fall in skin friction. Longer piles will have a greater tendency for this to have
occurred during installation. As the API code relates skin friction to initial
vertical stresses, this fall in shaft friction is taken account of indirectly by
limiting the value of the maximum shaft friction.

d) Pile plugging occurs due to arching of soil within a tubular pile which allows
very high stresses to be carried on the base of a soil plug. As the skin friction
on the inner surface of the pile for a frictional material is related to the vertical
stress, this gives an exponential increase in vertical stress inside the pile. The
stresses exerted on the pile base may be insufficient to case the plug to be
forced up the tube. The pile then fails as effectively a closed-base pile. In
design a comparison must be made between the failure loads in plugged and
unplugged manners, the lower of which will dominate. This implies that the
inner shaft friction must be greater than the base capacity minus the plug
weight for plugged failure to occur.
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GROINNNRT S CORNAGTY

This was a very popular question, being answered by all candidates. It was well

answered by all candidates, though the additional vertical loads due to overturning

moments were missed by some.
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