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Fig. 1. Geometry, meshing, thermal and mechanical loading and boundary condi-
tions of the numerical model
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Table 1. Geometric, thermal and mechanical characteristics of the present numerical model
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Fig. 2. Temperature change at the soil-pile interface at the end of heating and cooling periods
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Fig. 3. Axial load and strain profiles along the energy pile under coupled thermo-mechanical loading
at the end of heating and cooling periods: A) Axial load, B) Axial strain
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Fig. 4. Energy pile head displacement under coupled thermo-mechanical loading
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Fig. 5. Energy pile shaft friction under coupled thermo-mechanical loading: A) At the end of cooling period, B)
At the end of heating period
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Heating: 0 — 30" day
Cooling: 30" — 60" day
Thermal Recovering: 60" — 90"
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Fig. 6. Cyclic thermal loading applied to the energy pile
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Table 2. Thermal expansion coefficients used in the present study
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Axial stress (kPa)
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Fig. 7. The effect of changing the thermal expansion coefficient of the energy pile on the axial stress
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Fig. 8. The relationship between the axial stress and the thermal expansion coefficient of the energy pile
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Fig. 9. The effect of changing the thermal expansion coefficient of the energy pile on the energy pile shaft fric-
tion: A) Under heating and cooling loading, B) At the end of thermal recovering
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Fig. 10. The effect of changing the thermal expansion coefficient of the energy pile on the displacement along
the energy pile: A) Under heating and cooling loading, B) At the end of thermal recovering
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Fig. 11. The effect of changing the thermal expansion coefficient of the soil on the energy pile shaft friction: A)
Under heating and cooling loading, B) At the end of thermal recovering
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Axial stress (kPa)
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Fig. 12. The effect of changing the thermal expansion coefficient of the soil on the axial stress along the energy
pile: A) Under heating and cooling loading, B) At the end of thermal recovering

(Gl yao 1 30 Slals ke a5 gladais) ' us gakais YL
(S salal py e a8 bl plalr jlade 5 B
Sl Bl o GBI a5 cosl S5 4 p3¥ b oo oS
Sl YU Jlade Ve WKV WK lgo WK o) WK s
S5 oo GRIEANY 570 (s a abe S o 55 et
o Sl (S sl (b S S0 (S cnl 50 K00 e
SIS cos S (Sl blad) oo Gl ST s 655
Lol siole,S
4 55 ot iS5l b a5 09 oo oamline 1 VY USCS o
o 5 S9bisn i Lo 35 med Job 13 plrale eyl sboo
Sl bladl cuyd joti 5 935 o0 5k 093 sadyl S
a5 08,5 e g (rlple 2 gsdse (al 50l S
By spdeiSy p oS S Sl blasl cope (B

2,105 (655 meus

1 null point

Joo S (oo et (cialo e (5> IS )L olej 5o (5 e
Lol 5550 o g0 oz 5> Sl (5355 s S £9S9e
S Gyl blaadl o o s 4 aes o plas VY S
0,95 skl ,o 35l @ed Jsb )3 97 A5 e 550
Saie g aiSib 093 sadsl Gl w4 aals g 0l Sl oLk
LS il )0 109 o0 yho L*-')-“-’ Ol 1 0dd dgaze (55970 i )S
ilage (B god 039 5l ol (55970 S
3 ad,S L8 6550 aed Jsb 0 (g5 plralx VY S
S 6 RS o | il 5o bl (gl b oSS
JS8 50 s e Las (Gl 2Lk e)es Sl o iaren
oS ey ) (6105 L Cod aS 08 e snalice WY
il bl Soals e p @l S 5y bl i o
L eiole S Gl @ NL cou o Jb jo ol (655 peds
1 8l bl Slrals e oS 5l bladl oo il

Yan



Yooll YV aan NF-Y JL*’ &y Q)Lo.w AT 0,93 ‘)A.AS)M‘ LJ‘/“’"C L;\-\)W 4.:).».._»

Displacement (mm)

-1 -0.5 0
0r T T T

10 F

Depth (m)

15 F

20 F

1ty KL
55 ols(unit): - K

a=1,(R) ====-2,=5,(R) — — a.=10,(R)

Displacement (mim)
-0.6 0 0.6

10

15

Depth (m)

20

* og(unit): K

25
o=1,H a=1,C
1 =5, H a=5, C
— —u~10,H = —=ua=10,C

9 iule,S (ol (6,135 )b cod (W 16551 qewd Jgb 13 5y (ol (i S (Tl blundl G iy 1Y JSUS
Sl 232593 e 3 (&t aialo pw

Fig. 13. The effect of changing the thermal expansion coefficient of the soil on the displacement along the enrgy
pile: A) Under heating and cooling loading, B) At the end of thermal recovering
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