% 4T K% 3 AR E I IR FROP E L Vol. 47 No. 3
2025 46 A Journal of Civil and Environmental Engineering Jun. 2025

DOI: 10. 11835/j. issn. 2096-6717. 2024. 008

KV BT GE G HERF BE (4 728 I8 45 1k

ZHL TR, oA KGR
(L $AKE EATRER, $ & 400045; 2. &R FRFF F#EF A, T K 401121;
3. K& % 21 BF % B, & R 402360)

 E:R AT RTRSEMELAMNA- A FHEGHRT L4 2T E @ E, 3t T KF R
B E R Y, AR B B AFET KT TR SHEBEGEHHFR, F2X2 4T
AMEBEAE GG EARAE T o R A T TR R R S TR = O TRUAER ol
Y& Ao BABAE BL2E R AT 3T IE | B AT R BT, Emﬁ%%*&m&w&# & AT it A2 W HE AR 49 A -
hF ., EREV HEABEDERERXBLERBEADS , THEEZ 20 R EEA LR, LM F
B E S5 A4 F k& vA T 0.23L,42 0.8L,(L, ib#}iﬁi?ﬁfﬁiiﬂﬁm}i) s HE 5 KPS A R ) 38 K
R A RFHABEMSEAREBREREY 0 ER AR EG TR T L, EmE ANk, A
BEI GAEAR, RN TIE B RLS, SR KTFHANHL, ERFFTHSRE
TACHEAAE A T L8 KB I 3 10,20 Cht S 4509 5 48984 M, 3 & & % 23.36% .25.46% £
A TR F AL 3 v E A 20.59% .21.93% £ A il R E B 10,20 “Chb & Ak 69 5 469514
M, 38 o B Hy 23.48% .24.39%0 A A AR TR K -FASAS 3G A kg B A 17.97% .21.27% £ & .
KR A B A AR B £ T AR B AR I A K B
RESES:TU4LT3.1 MHkFRERG A N EHS:2096-6717(2025)03-0091-11

Deformation characteristics of energy pile group under
horizontal loading
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Abstract: Current research on the thermodynamic characteristics of the energy pile group foundation under
external load mainly focuses on the vertical load, however the study on impact of horizontal load is limited. To
investigate the deformation characteristics of horizontally loaded energy pile groups under asymmetric heating or

cooling conditions, a single pile within the 2X2 energy pile group was heated and cooled through the model
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tests, and a three-dimensional finite element model of the energy pile group was established. The measured data
and numerical results were compared and validated, and parametric analysis was conducted to study the thermo-
mechanical response of the pile during the operation of a single pile for the energy pile group. Results indicate
that the findings of numerical model and model tests are generally consistent. The bending moment was mainly
concentrated in the upper part of the pile, its peak bending moment and inflection point are located 0.23L, and
0.8L, below the soil surface, and the horizontal displacement of the pile also decreased with the increasing depth
(L, is the effective buried depth of pile). The horizontal loading had a greater impact on the deformation
characteristics of the pile, but the influence of temperature could not be ignored. As the temperature increased or
decreased, the bending moment and displacement of the energy pile tended to increase. Compared with the only
subjected to horizontal load, the increase in water temperature by 10 °C and 20 °C led to an increase in the M,,,,
(peak bending moment) of the energy pile by about 23.36% and 25.46% , and an increase in the horizontal
displacement of the pile top by about 20.59% and 21.93% when the horizontal load and temperature variation
were applied simultaneously. The decrease in water temperature by 10 C and 20 °C resulted in an increase of

approximately 23.48% and 24.39% in the energy pile M,, (peak bending moment), and an increase of

approximately 17.97% and 21.27% in the horizontal displacement of the pile top.

Keywords: energy pile; pile groups; sand; deformation characteristics; numerical simulation; model tests
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Fig. 1 Layout of the model tank
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horizontal loads
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