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Model tests on thermal response of phase-change pile in saturated silt foundation
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University, Ningbo 315211, China)

Abstract: The phase-change concrete energy pile is prepared by using the composite phase-change materials, and the thermal
response model tests on the phase-change pile is carried out in silt. On this basis, the finite element model for energy pile is
established, and the thermal response characteristics of the phase-change pile and ordinary pile are compared and analyzed. the
results show that during the thermal response process in summer (10 °C—40 °C—10 °C, 10 °C—25 °C—10 °C) and winter
(16 °C—5 °C—16 °C). The variation range of temperature of the phase-change pile is smaller than that of the ordinary pile,

which is helpful to alleviate the thermal accumulation effects of the soil around the pile. The addition of phase-change ceramsite

reduces the displacement of the energy pile caused by the pile-soil thermal expansion during the process of heat exchange.
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Tablel Mix design of model piles (kg/m?)
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Table 2 Thermal properties of phase-change ceramsite
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Table 3 Test plans for model piles
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Fig. 1 Model piles and measurement points
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Table 4 Model parameters of pile-soil

ZH WiEhE P A P2
R pl(kg m’) 2500 2500 1890
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Table 5 Numerical calculation of energy pile in heat-exchange
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T TE X WE
Step-1  WNIEIRFE 40°C, i#t ] 12h  Initial
Step-2 fFibm#, BAMER 12h  Step-1
TH I Step-3  WNIEIEFE 40°C, ] 12 Step-2
Step-4 fEibn#k, BSARRIE 12h Step-3
Step-5  MNIRIRE 40°C, JN#ETE] 12h  Step-4
Step-6 fEib ik, BSABRIE 12h  Step-5
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Table 6 Numerical calculation process of energy pile in load tests
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Fig. 2 Radial temperatures of PCEP under various conditions

fETO 1 (EFEARE: 10C—~40C—~10C,

TEAE: 3 U0 BISSAF T, AHASHERETALAZ K
IR ABAUELBE I (B AR L 2, a0 3 From. A bE
EHRFER) LT, MR 32 3Ok A AR 3 SO TR ) L
WS, MLDLSS R A T e i R B B K Tl 4
ISR, BEL B RPRIR, Rt E R R, H
BETOUC R AN 0, Bl TR AR A B 3 »

PETTZHT R ATIR R BRI . Bl AE R h A AR
A R TR R B s K TR B, (HARAI S SRS A
KA 2, BT R M RIERCR .

0.3
—a—RME - -o- -EEHUE
0.4-
IRPEIRLE W
Eost & ‘ T
) n E & 5 g .
g | = . i s
E 0.6 ; %Bnm
b %mmmzﬁ\
o7f  RIEI#E S IUHMATFIR
2T U IV MG R

0.8

o 10 20 30 40 50 6 70
i ] /h
3 TR Ttz (TR 1, AT =30°C)
Fig. 3 Displacements at pile head of PCEP
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Fig. 4 Comparison of radial temperatures between OCEP and
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Fig. 5 Comparison of displacements at pile head between OCEP
and PCEP
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