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THE EFFECT OF THERMAL CYCLIC INDUCED CONSOLIDATION IN BANGKOK SOFT CLAY FROM THE USAGE OF
ENERGY PILE
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wuuipns ileussiiudvswannnadsunlasgumgiiludufumisseusouiaidundany lunisfnuildmeaouiionsit (Thermal
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fuminseunsaymmnsanmluszezen fegunsalledlafines (Oedometer) a Adasdudaiud (OCR) = 1.3 fimnunfuuyafia
UstAvisua 65 kPa gunsaifauladlsitiszuumunugamgidei fioumgd 30 - 40 ssmuwaidea shnisvaaesiauasuIL 100 s0U
1ndnsgamgll 9nn1snAaes Thermal Response Test Tuutammeassandundsnuuuiamiiaga awyia loun iandumounin Spun
Pile (urihugugnas 30 wufuas Anudnandu 9 was TszezvioHDPEE 18 wing), nduwdn Micro Pile (Furugudnan 14
- 16.5 wufiuns Anudniandy 16 was IszeevieHDPESN332 was) way @nwdumén Screw Pile (durugudnans 15 wufiuns
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ANFIARY: Landunasen, nsoemauouludy, 91a15UsEndandse,nsyiadvedumideinaunny, AN ndesangamni
Abstract

The innovation of energy pile for using in green building was introduced to implement the piles as the heat exchanger to
dissipate the heat from the air conditioning system to the soil mass and water around the pile. This technique has been used
in the Bangkok area where the thick soft clay was present. Due to the cyclic heating and cooling of piles and surrounding soils,
effect of thermal cycle on secondary consolidation in Soft Bangkok Clay was investigated in this study using the modified
oedometer equipped with a controlled temperature water circulation system with 30-degree Celsius cooling loop and 40-
degree Celsius heating loop for 100 loops. Tests were performed on an undisturbed Bangkok clay at a vertical stress of 65 kPa
with OCR = 1.3. In addition, a series of thermal response tests on full-scale experimental piles were performed, namely, 30
cm diameter concrete spun pile at the depth of 9 meters using 18 m long HDPE loop, 14 and 16.5 cm diameter Micro Steel
pile at the depth of 16 meters using 32 m long HDPE loop and the last, 15 cm diameter Screw pile at the depth of 13.5 meter.
The effective thermal conductivity for each energy pile type was then present.

Keywords: Energy Pile, Heat transfer in soil, Heat Dissipation in Soil, Green Building, Consolidation in Bangkok Soft Clay,

Thermal cyclic induced creep
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2. F/enfiueu

2.1. n1snaaas THERMAL RESPONSE TEST

TRT Test System Overview

Artemp
Sorvar

1.Circulation system
- Buffer Tank

- Water Heater

- Circulation Pump

2.HDPE Heat Exchanger

3.Data collecting system

- Thermistor at INLET
- Thermistor at OUTLET
- Thermistor at PILE’S MID DEPTH
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Stress path Vs Temperature
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Temperature Vs Time
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Strain Vs Time
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Stress induced Strain
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(LVDT1)

Stress and Thermal
2 0.000643  0.718247  0.9792
induced Strain (LVDT2)

2-1 Thermal induced Strain 0.000569  0.691975 0.9684
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(2]

A1519% 2 AINNSEIANNSPUVBIRUIINWAALANSANEN

Heat
Fill exchanger A
Pile type Ref.
material length
m W/m°C
Concrete spun pile 1h 28.34 3.42 [3]
Steel pile ABUNIA 103.40 2.01 [4]
Steel pile ABUNTA 12350 1.49 [4]
Concrete spun pile 1h 17.40 233
Steel screw pile 1h 27.64 1.08
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Temp  Stress

# A OCR a B R’
A 28-50 2000 1 00011 02330 0.9417
B 28-50 3200 1 00010 02961 0.9624
C 28-50 4000 1 00009 02996 0.8961
D 28-50 4974 1  0.0050 0.1488  N/A
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Temp Vs Distance ( Single pile 5 year time span)
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Temp Vs log Distance ( Single pile 5 year time span)
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