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Piles are columnar elements in a foundation which have the function of transferring
load from the superstructure through weak compressible strata or through water, onto
stiffer or more compact and less compressible soils or onto rock. They may be required
to carry uplift loads when used to support tall structures subjected to overturning forces
from winds or waves. Piles used in marine structures are subjected to lateral loads from
the impact of berthing ships and from waves. Combinations of vertical and horizontal
loads are carried where piles are used to support retaining walls, bridge piers and
abutments, and machinery foundations [ 1-3]. For the first time the technology of bored
cast-in-place piles directly in the soil was proposed in 1899 [4] by Kyiv engineer A.E.
Strauss. The well was chiseled through in the ground manually, filled with concrete
mix and tampered with concrete (reinforced concrete). Due to the considerable manual
labor such piles have had limited application.

Abroad (in the USA, Germany, Japan) the field of application of bored cast-in-
place piles covers 40-60% of the foundation works. The works of the Science Research
Council Hydro Project showed the promise of expanding the use of bored cast-in-place
piles in the near future, and the economic calculations show that the use of short bored
piles instead of ribbon foundations reduces the volume of excavation by 2 times and
allows reducing the cost of the foundation by 40-50%.

In accordance with the calculation of concrete strength for the developed piles of
the above-mentioned size, the consumption of concrete in comparison with the solid
pile can be reduced from 0.21 m?® to 0.05 m? (developed pile with hollow section), i.e.
n 4 times.

A significant reduction in material consumption shows the economic efficiency of
the device in the soil of thin-walled piles. That puts forward the relevant requirements
for concrete — in particular, on the maximum permissible crushed stone (1/3 of the wall
thickness), i.e., only fine grain concrete can be used.
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