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Trends in research on the bearing capacity of bored micropiles with enlarged base
Тенденції досліджень несучої здатності бурових мікропаль із розширеною п’ятою
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A generalization of experimental and numerical studies of bored micropiles with enlarged bases in various soil conditions over the past 15 years has been conducted. An increase in their bearing capacity compared to the calculated values and the influence of the enlargement geometry on the efficiency of pile performance have been established.
Зроблено узагальнення результатів експериментальних і числових досліджень буронабивних мікропаль з розширеною п’ятою в різних ґрунтових умовах за останні 15 років. Встановлено підвищення їхньої несучої здатності порівняно з розрахунковими значеннями та вплив геометрії розширень на ефективність роботи паль. 
Bored cast micropiles with enlarged bases are an efficient foundation solution for buildings and structures constructed in complex engineering and geological conditions, particularly in water-saturated, weak, or heterogeneous soils. Over the past 15 years, a significant number of experimental, in-situ, and numerical studies have been conducted to investigate their behavior, clarify the mechanisms of pile–soil interaction, and improve methods for calculating bearing capacity.
Research results indicate that the actual behavior of the pile–soil system is strongly nonlinear, depending on the soil type, degree of saturation, loading history, and pile geometry. Traditional analytical approaches based on the assumption of linear-elastic soil behavior fail to adequately describe the real deformation processes, leading to an underestimation of bearing capacity by 20–50%. Therefore, the application of numerical modeling methods that account for the nonlinear properties of soils and the complexity of the stress–strain state is highly relevant.
In recent years, software packages such as PLAXIS 3D, LIRA-SAPR, and ANSYS Workbench, which implement the finite element method, have been actively used to analyze piles of various configurations. Such models allow consideration of nonlinearity, anisotropy, and heterogeneity of the soil medium, construction sequence, and pile–soil contact interaction. It has been established that increasing the diameter or number of enlargements significantly affects the stress distribution along the pile shaft and beneath the base, reducing settlement and increasing bearing capacity.
Field studies conducted in Khmelnytskyi [1], Lviv [2], Poltava [3], and Cherkasy confirmed the effectiveness of bored micropiles with enlarged bases. The ratio between calculated and experimental bearing capacities ranged from 1.1 for sands to 3.5 for loams [4], indicating the complex influence of soil physical and mechanical properties on pile performance and the need for further refinement of predictive models.
Developed numerical and analytical models make it possible to improve the design of foundations, ensuring more accurate prediction of deformations and structural reliability. Future research should focus on the integration of laboratory, field, and numerical methods, as well as the consideration of dynamic and thermal effects during the operation of pile foundations.
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