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Mechanical response of energy pile considering thermal correction
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Abstract: Based on the finite-length cylindrical heat source model, this paper introduces a temperature correction to the
load transfer algorithm of energy piles. The distribution patterns of the temperature at the pile-soil interface and the radial
additional stress along the depth under thermal loading were investigated. The obtained radial additional stress was
substituted into the load transfer parameter empirical formula, enabling temperature correction of the load transfer curve.
Finally, the effect of temperature correction on the mechanical response of energy piles was evaluated using a specific
example. The results indicate that: (1) The temperature distribution along the pile-soil interface remains consistent for
different heating durations, with a relatively uniform distribution along the pile body, except for the pile top and bottom.
As depth increases, temperature variation initially increases, reaching a maximum at the middle section of the pile and
then remains constant for a certain distance before gradually decreasing near the pile bottom. (2) The distribution of radial
additional stress along the pile-soil interface follows a pattern similar to temperature variation. (3) Temperature correction
has a minor impact on displacement development but significantly affects temperature-induced stress in energy piles.
Specifically, at the pile top, the correction value for temperature-induced stress is smaller than the original calculation,
while it is greater at the neutral point.
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Table 1 Heat transfer parameters
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Fig. 2 Temperature distribution at the pile-soil interface
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Table 2 Calculation parameters of pile and soil
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