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Field tests on ther mal response char acteristics of micro steel pile group
under multiple temperature cyclesin winter conditions
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Abstract: The energy pile technology has dual functions of supporting superstructure and acting as shalow geothermal heat
exchanger. As an energy-saving and emission-reduction technology, it has obtained certain development in recent years.
Relying on the micro steel piles to reinforce the existing foundation underpinning project, the field tests on thermd response of
the micro steel group piles under multiple temperature cycles are carried out. The variation of pile temperature and pile stress
under different intermittent time is measured. The coefficients of performance (Cop) of piles are discussed and analyzed. It is
shown that the additiona therma stress of piles increases with the increasing cycling times, and the increase ratio decreases
with the interval time; the Cop of piles decreases with the increasing cycling times, and the decrease ratio decreases with the
interval time. The values of the additional tensile stress does not exceed the design control range, which will not cause the
damage of the pile.
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Table 1 Physical and mechanical parameters of layered soils
TGS R EA H/m W% v I(kN-m3) e S/% I I E/MPa
® M+ 1.8 28.0 19.6 0.80 97 11.9 0.93 6.1
@-1 ZABUIE e 15 25.7 20.0 0.74 97 16.6 0.43 7.4
@-2 ZARUIE e 1.4 27.2 19.8 0.79 98 14.0 0.72 6.1
@-3 M E - Jew + 1.6 28.8 19.6 0.83 100 124 097 5.5
® g+ 0.8 29.6 19.5 0.84 98 154 079 7.0
@ R B+ 2.3 26.7 19.9 0.76 97 121 093 6.5
® ZABUIE (e 1.1 24.2 20.1 0.74 96 15.3 0.48 8.1
®-1 ABUIE e 1.6 23.6 20.2 0.71 94 15.7 0.35 9.3
®-1a W e g 1% 2.8 22.0 20.1 0.71 92 158 032 95
®-2 ZARUIE (e 2.6 24.2 20.0 0.73 96 16.2 0.42 7.6

He R H A EREE, wlhEREKE, » N ERERE, e b LB, SRR, 10 £ BIERE, 1 ERIER G B H g,

ML 28 m N LKy &L o 3, MR KA B
212 m, T FAKBH. LR mmE 3R, HA
AR BN 1R,

HE +0.0
%+ 1.8

O-1 BFEH+ -3.3
@-2BEHL AT

O3B EF L Im1-6.3
OB EHL 7.1

@Fr - FHRR L o4

OBEH1+ -105

©-1 BEHL

-12.1

©-1a BHER L REZ
-14.9

G 2WEBL

PR m
3 Mpt BB EREE
Fig. 3Field geological profile
1.3 WIHRBARS TR
ARSI 22 00 R B ANAS BEAE 22 Ol BE R A
SRR SRR A . LA 24 h 5 AMIEE RN,
TERE A ANMEIA IR LEIRES,  THE AR ol T feh
BE A FACR R AR . BRI Jy 5 A& 2
o AEMEARHLODUTHER D10 -5.7, -9.2, -12.7 m (4
IR FAHETRLL S 3, 65, 10m) AbAi i 3 4% 4
Wivk, AN TH AR LA AT 12 mm RS L
MDA AR Rl BE o B FE A 1] S A IR A B ]
4 Fi7R.

2 AR ERE DR
2.1 HIBpTEREER

LR S AT EAE MR . AR SIS AR
(AR A A2, HE, 5. K. LNUERL)2R

-5.7
| per
BT = PAP
CI0UIT IR | K TE A
ng—/4. T e P
AERtAE ‘ -12.7 ~
Di=0.150 I R 1-1 FmA
Li=13
o
e
S feAbbE T
R B m

4 EEMFEEERSTERRE
Fig. 4 Schematic diagram of energy pile profile and layout of
Sensorsin system
F2 MHRE TR

Table 2 Field test schemes
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Fig. 6 Curves of pile temperature versus time under multiple
temperature cycles
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Fig. 8 Curves of additional tensile stress of energy piles under

different conditions
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