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A load transfer model of energy pile-soil interfaces under
temperature variation
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(Institute of Geotechnical Engineering, Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: To reveal the influence of temperature on the mechanical properties of energy piles, a traditional
hyperbolic model for pile-soil interface load transfer was revised by considering the influence of the normal
temperature stress increment on the initial shear stiffness at the interface of pile and soil. The temperature field
distributions in the pile body and surrounding soil were assumed, and the normal temperature stress of the pile-soil
interface was calculated, then the load-transfer model of pile-soil interfaces considering the influence of
temperature was established. The bearing capacity of energy piles in the typical soft clay in Ningbo area was
studied by modelling test. The experimental results were compared with the calculated results. It is shown that the
temperature helps to improve the bearing capacity of the energy pile, and that the calculated results of O-s curve
are consistent with the measured values, which verifies the rationality of the load transfer model of the energy pile
considering the influence of temperature. The operation of energy piles leads to temperature increasing in pile and
soil, and the normal stress between pile and soil increase too, which cause the shaft resistance of the upper part of
the energy pile(above 0.7 m) to increase with temperature (30 'C—45 ‘C—60 C) under the same conditions of
calculation, but in the lower part, the opposite occurs.
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Fig.1 Load transfer of pile-soil interface
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Fig.11 Comparison of skin friction of energy pile
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