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A.B. Ponomarev 

Perm National Research Polytechnic University, Perm, Russian Federation 

PILE FOUNDATIONS AS ELEMENTS

OF SUSTAINABLE CONSTRUCTION 

This article discusses some of the results of studies of pile foundations, which were performed 
by employees of the Perm National Research Polytechnic University in recent years. It should be noted 
that the results of comprehensive studies formed the basis of different approaches for the design and 
installation of pile foundations, as part of sustainable development. On the basis of experimental studies 
at different times employees PNIPU methods have been developed for calculating different types of 
sediment piles (prismatic, conical, with pull-down piles blades, etc.). This article looks more closely at 
the results of a study of hollow conical piles, as one of the most effective designs of pile foundations. 
These piles are truncated hollow cone and manufactured by centrifugation. Hollow conical piles are 
recommended for the construction of conventional industrial and civil buildings, the calculation of which 
is carried out from the condition of maximum allowable strain in geological conditions, where the weak 
saturated soils have a capacity of not more than 10–12 m. Due to the developed lateral surface and the 
action of wedging effect of the use of foundations hollow conical piles can save up to 40 % and the con-
crete reinforcement to 15 % in comparison with known designs of piles of solid section. Fact the best 
practical implementation of conical piles is their use in the reconstruction of urban thermal stations. In 
this case, the pile offered compared to conventional prismatic pyramidal piles and be more economical 
construction and have significantly reduce cost. In practice the design is often necessary to count the 
time bases precipitates as precipitate time difference may be larger maximum allowable value. The 
article provides a function to determine the rainfall single conical pile at any time. The article also dis-
cusses the question of the effect of the horizontal load on the pile, the results of experimental research, 
and analytical solutions, which formed the basis for calculating the limit horizontal load on the pile. 

Keywords: experimental studies, pile foundations, hollow conical piles forecast rainfall over 
time, horizontal loads, the definition of the limit load on the pile, an example calculation. 
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