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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 cylecs 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. The results
indicated that the forced temperature change cycle does not significantly affect the particle arrangement and thermal
conductivity. It is shown however that the heating duration showed some effect on the deviatoric stress at failure while
no significant effect due to the number of heating—cooling cycle was observed.
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Fig. 1. Results of X—Ray diffraction analysis
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Fig. 2. Particle size distribution curves Fig. 3. Compaction curve for WGS

Table 1. Geotechnical properties of sand and weathered granite soil

Max, dry unit ) ) ) Opt, water ) -
_ , . Min, dry unit weight Cohesion Int, friction angle
soil gradation uscs weight kN content ¢ (kPa) 5 (°)
Yo (kN/m?) Tt ST 0,5, (%) ¢
Dy, =0.13
Weath it
ea erSeO‘?| granite | o _ 131 M 19 14 13 % 8.0 40
C =113
Dy, =0.42
sand G =145 SP 16 13 - 0 35
=098
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Table 2. Heating—cooling cases considered

Case Soil

H2C2N, 1

he

HR2GRN, 2

H2C2N, 3

hc

W [N

HAC2N, 1
e sand

HAC2N, 2 &

HACG2N, 3 weathered granite soil

hc

W [N

HBC2N, 1

he

HBCRN, 2

HSC2N, 3

hc

Step 1
Soil
preparation

+ Repeat for no. of cycles

Step 2
Heating 70°C
[2, 4, 8 hrs]

Cooling 20°C
[2 hrs]

(a) test procedure

A

2 hrs
Heating
70°C

RN

Cooling

3
y

|

Heating-Cooling Cycle Ng.

Temperature

.
! ot

(b) temperature path

Fig. 4. Schematics of test procedure and temperature path
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Fig. 5. Grain size distribution curve
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Table 3. Summary of thermal conductivity measurements —

No soil H, G Ny, Thermal conductivity (W/mk)
1 4 2 2 0.2828
2 sand 4 2 3 0.2854
3 8 2 3 0.2727
Table 4. Summary of thermal conductivity measurements — sand
No soil H, G N,. Thermal conductivity (W/mk)
! Weathered 4 2 2 0.3067
2 granite 4 2 3 0.2862
3 soil 8 2 3 0.3041
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