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The Effect of Forced Temperature Change Cycles on Physical and
Mechanical Properties of Sand and Weathered Granite Soil
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ABSTRACT

This paper presents the results of an investigation into the effect of forced temperature change cycles on physical and
mechanical properties of sand and weathered granite soil. The effect of forced temperature change cycles on the particle
arrangement and the thermal conductivity was first investigated. A series of triaxial compression tests on the soils were
also performed to look into the effect of temperature change cycles on the stress—strain-strength behavior.
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Fig. 2. Heating wire and geogrid installed inside the mold
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Table 1, Test case

Load pressure No, | Temperature (°C) | Heating Time (hr) | Axial stress (kPa)
1 40
Load cell 2 15 70
[ _2
3 12 100
Heat 4 40
Exchange T 70 70
T Heating 6 100
— Water tank
.ntal 70m
Force - —7=
Drainage STE Al7171 918l FAFt STE AlA= 3 dAlsksich
Layer ] Sensor
275mm ||
3. Awig DR g F/2Y) U 5%
Fig. 3. Components of shear test with heat exchange H ﬂ' =P8
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Fig. 4. Analysis of weathered soil friction angle — 15°C
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Fig. 5. Analysis of weathered soil friction angle — 70°C
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Table 2. Shear test case in heating time
Case Temperature (°C) Applied Time (hr) Normal Stress (kPa)
1 15 0
2 [
3 45 12
4 24 100
2 6
3 70 12
4 24
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Fig. 6. Shear stress for thermal changes heating time
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Fig. 8. Variation of shear stress curve with heating duration —45°C
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Fig. 9. Variation of shear stress curve with heating duration —70°C
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