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Test Methods

Thermal Needle probe, ASTM D5334 etc

Divided Bar, Norwegian University of
Science & Technology, 1974

Guarded Hotplate, BGS, 1990’s, extension
of divided bar apparatus

Thermal Conductivity Cell, 2007

@ — based on research paper by Clarke, Agab and
Nicholson, 2006, “A model specification to
determine the thermal conductivity of soils”
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THERMAL CONDUCTIVITY CELL

steady state technology

can use routine samples from site
Investigation phase of project

tests mass properties of soils and rocks

other thermal and geotechnical
properties can be derived for the same
sample

easily operated in laboratory with
established environmental control
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cell and system
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Schematic of new cell
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Temperatures v Time
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Parameters Derived

Thermal Conductivity

Thermal Resistivity

Specific Heat Capacity
@ from density/moisture parameters

Thermal Diffusivity
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THERMAL CONDUCTIVITY TEST

Project No. NS 000 [Sample Detalls JHole No.
Project Name Ciapih {m BLG)
M.

EXAMPLE

Type

|

Time v Temperature Curves
| H heater ——RH Heabar LH sink RAH SNk  —— Ambient

b

AN

Temperaiure °C

2000 2500 3000
Time: | minutes §

—— Left specimen
— Right specimen  —

N,

1000 1500 2000 2300
Time: | minutes. )

Sampia type Lent Firm to ST grey shghtiy gravedy CLAY
Right FIrm 1o st grey shghtiy gravedy CLAY
CondElon for test Undisturbed, diameter timmed ta fit cell Conditions at sfeady state

Spacimen catatie Len At g votage [ FET
= - e
Diameter, Do mm 102.77 Thermocouples Left Right

Bulk density Mgim® X 214 Heater 4854 49.43 c
Mitsture Cantant % L 191 Sink 33.19 32.56 C
Cry density Mgim? E 1.80 Ambient 16.83 18.93 C
Specific Heat Capacity Jikg K 1342

Volumetric heat capadty 10% Jm? k| 287 Tharmal Conduct viy| 1.109 1.026

[ae30e)

Averags of twa Tharmal Conductivity 1.07
specimens Themmal Realstivity 0.94

Thermal DIffusivity 0.371
Remarks -

Test camied out In acoordance with In-house method based on research paper “A mode! speciication i determine the henmial conducthity of
soils”, Clarke, Agab and Nichoisan, 2006, uliising Newcasie University doubie specimen, vacuum seaied Thenmal Conductiity Ceil

QA el Figure
TCT-R i . .
Rev ALY SOI| Mechanics Printed : 26/02/2008 06:31
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END

Thank you
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