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Abstract: The thermal conductivity of soils is an important thermal physical parameter for geotechnical engineering such as
underground space and geothermal development. Field soils are generally under unsaturated state, and studying on the thermal
conductivities of unsaturated soils has important engineering value. The thermal conductivities of quartz sand, quartz powder
and kaolin clay under different degrees of compaction and different water contents are measured by using the transient state
method, and the relationships between thermal conductivities of the three unsaturated soils with water content and dry density
are studied. The results show that under the same degree of compaction, the thermal conductivities of quartz sand, quartz
powder and kaolin clay all increase rapidly with the increase of water content before critical water contents, and then tend to be
stable. The critical water content of kaolin clay is the highest, followed by quartz powder and then quartz sand. Under the same
degree of compaction and the same water content, the thermal conductivity of quartz sand is the largest, followed by quartz
powder and then kaolin clay. Under the same water content, the thermal conductivities of the three soils all increase linearly
with the increase of dry density.
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Fig. 1 TPO8 small transient thermal conductivity probe and its

measuring vessel
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Table 1 Basic properties of test soils
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Fig. 2 Relationship between thermal conductivity and water
content of quartz sand (20)
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Fig. 3 Relationship between thermal conductivity and water

content of quartz powder (200)
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Fig. 4 Relationship between thermal conductivity and water
content of quartz powder (500)

KT [l T SRAEAN A IS SR 5 Bl 7735 7K 5 A
AANE, AHANE S T KR AR w <<
W <w e o 3SR RDE AR RTRDERAN,  HEAR AR
Ky FORLR KBRS o A Se b AT 5k
FURLTRLAR B, W REST 22, UKL BBl 45 5 /KA
X b o T e W ORIk EU 2 T AR R BRY i 5 2 b
H AR R L VAR L S IRk 15
TG A, TR AEIKEE. IR R %,
i 2 B 2 KK 7 RIE BOK L, e 55 7K A 0K



B 1 TR W A SIS RE AN+ T R I 247

407
FESLEE
35| —u— 80%
—e— 90%
7 30} —A—100%
M
E 25|
B
~ 20}
&
% 15
i o
10}
05t
0 10 20 30 40 50 60
K%

E5 Skt (800 B) SHRAKBESAKENXFR
Fig. 5 Relationship between thermal conductivity and water
content of kaolin clay (800)
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Fig. 6 Relationship between thermal conductivity and dry density
of quartz sand (20)
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