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Abstract: Based on the low-cap 2 X 2 pile foundation under embedded depth condition, heat
exchange tubes were tied on the bored pile reinforcement cage to form energy piles, and vibrating
wire strain gauges/thermometers were arranged to test the temperature and thermal strain of the

pile body. The thermal mechanical response characteristic test of a single energy pile operation to
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the adjacent pile foundation and cap under the constant input water temperature (35 ‘C) was
carried out; the inlet/outlet water temperature changing with time and the thermal strain of the
pile body were measured. The heat transfer efficiency of a single energy pile and its thermal
mechanical response characteristics of the cap and adjacent piles were compared and analyzed
under the condition of with/without embedded depth. The results show that the heat transfer
efficiency under the 3 m depth is 2. 65 kW, which is about 68 % higher than that of no embedded
depth in this field test condition, reflecting the existence of a certain heat retention capacity of the
overlying backfill. Under the condition of with/without embedded depth, the maximum thermal
stress of the pile body appears in the middle of the pile body and the pile top respectively, which
are 1. 66 MPa and 2. 14 MPa. During the heating process, the pile tip resistance increases first
and then gradually decreases to a stable value. After heating for 24 h, it reaches a maximum
value of about 20 kPa, which is consistent with the change trend of the inlet/outlet temperature
difference. Under the condition of with/without embedded depth, the cap shows slightly different
deformations in the heating conditions, and certain consideration should be given to the design of
the energy pile structure with the cap. The maximum thermally induced stress values of the cap
with/without embedded depth are 0. 65 MPa and 2. 34 MPa respectively, and the corresponding
maximum temperature rise is 3.6 C and 11.0 C.

Key words: energy pile; embedded depth of foundation; heat transfer efficiency; thermal mechan-

ical response; field test
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Fig. 1 Arrangement of Energy Pile Foundation with
Cap and Building
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Sensors in Energy Pile Foundation with Cap
N ToH T KRB . BARE) 2 W B ) 2 28N 3k
LR . 5T KD2-Pro #4545 Bk J £ 4 19
TR 2 B TR VTR N Y R RS B R R R 2
170 W+ (m+K) ',
Xt B AR IR K BE AT 08 PR A 2 SR A AR R
®1 HHTREAMEHZHER

Table 1 Physical and Mechanical Properties of
In-situ Layered Soils

TR | BER | ERE /| SR | TREEREC ) NEDD | NEEE S
KB | h/m |[(kN+m )| /% |a/MPa '] ¢/kPa | 6/(°)
1 18.17 25.5 0.78 17.10 22.90
A 5 19. 94 26.1 0.45 25.99 15.79
bid 9 19. 83 26.1 0. 40 27.67 12.72
+ 13 20. 04 25.3 0. 44 27.23 13.11
17 20.18 25.9 0.41 26.79 14. 24
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Xif I K £ FB AL 1. 04 MPa, R, ZEAR R &5 R f i
SERE TR B E R A E IS TR U
(7R 5 FE I 7 .

4 25 iE

(D& RB MRE R IERETE 3 m HLIR S5 1FF #e
PSCRRAE N B2 R 2. 65 kW, B A [ 36 T 00 6
R T B ko 1,57 kW T 749 69 %6, 1k
BT A R A B — g R

() F ) TCH RS T AT B SO A1 85 KA 53 31
B BRAEAE B h IR TR, 2 1. 66 MPa f12. 14 MPa,
G390 R e AR 2 BN 1Y 85. 000 K& 74,20,

(3 A sty 4 F 77 Wil 5 i A4 5k A 1 AT S 14 K R
TREREME, S/ DR E 2R, —
HAEE—E A SE . ndk 24 h J5 Bk £ R )
= KAEZ) N 20 kPa,

(DA ) TR FAM TR EMR THER T
B 22 AR TE R TR 5 RE R BE 45 4 15 LT LA
—E W A/ ORISR R R B B R VR T
S350k 0.65 MPa fl 2. 34 MPa, % W # B K B T
g4k 3.6 CF111.0 °C,

B3k
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