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Analysis of foundation settlement behaviors of energy pile groups

ZHANG Pei, SHI Yuheng, FEI Kang

(College of Architecture Science and Engineering, Yangzhou University, Yangzhou 225127, Jiangsu, P. R. China)

Abstract: Based on the load transfer method, considering the pile-pile interaction and introducing Pyke
criterion to simulate the loading and unloading behavior on the pile-soil interface, as well as to determine
the model parameters of pile-soil interaction, settlement characteristic analysis method for the double-pile
foundation of energy pile was established and extended to the energy pile group. The reliability of the
proposed method was verified by comparing with the experimental data in the literature. Combined with an
example, this method was used to analyze the settlement characteristics of energy pile group under the
action of pure mechanical loading, pure temperature effect and thermal coupling. The results show that the
displacement ratio of pile group decreases with increase of pile top load under mechanical loading. Under the action
of temperature effect, the displacement direction of pile group top is consistent. Under the action of thermal
coupling, the displacement of pile top of pile group is relevant with the specific load level of pile top and pile body
temperature increment. When the load of pile top is small and the temperature rises, it is very probable that the top
of single pile will be lifted while the top of pile group will sink.
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Table 2 Model parameters 1

5] a/(m? « kN7 H/(m?2 « kN1 ¢(c)/(m® » MN™1)

HRE 1.46X1071/L 0.66/L 0. 5In(3. 5L)/Gs

BAE  1.46X107*/L 0.66/L 0.5In(6. 125L.2/5) /Gs
3HE 1.46X1074/L 0.66/L 0.5In(10. 72L° /s*) /Gs
AME 1.46X104/L 0.66/L 0.5In(18. 7611 /5) /Gs

®3 EESH2
Table 3 Model parameters 2

FH f/(md s MND)  g/(m? « kN~1) h/(md « MN—1)
TRk 0.27/Gs 6.64>X102/L

XU 0.27/Gs 6.64X1072/L  8.75X1072/(s + Gs)
3 0.27/Gs 6.64X1072/L  1.75X107!/(s * Gs)
4 0.27/Gs 6.64X1072/L  2.37X1071/(s * Gs)

R Los f1Gs B BRI AR HE AR Hb ANATE ARG I BUfE
BN A58 mom Al MPa,
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Fig. 8 Comparative analysis of interaction coefficients
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Fig. 9 Comparative analysis of pile group displacement ratio
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Fig. 10 Comparative analysis of pile group displacement ratio
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Fig. 11 Single pile load-settlement curve
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Fig. 12 Displacement ratio analysis of pile group

under mechanical load
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load-heating coupling
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