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Property of Thermal Conduction of Reinforced Soil Wall
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Abstract

The objectives of the study are to investigate thermal conductivity(TC) and coefficient of
thermal transmission(CTT) according to the type of soils, the presence of reinforcement,
temperature, telative humidity and to analyze experimentally the characteristics of thermal
transfer of reinforced soil wall. Results are summarized as follows : 1) Clayey soil has
high value of TC and CTT than sandy soil. 2) TC and CTT of unreinlorced soil wall is
about 6~17% higher than those of reinforced one, 3) It is found that the effect of relative
humidity on the soil wall is important at the same temperature and 4} As the temperature
is high , it is appeared that TC and CTT are high.
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Table 1 Physical properties of soils
|

l
Sreeiiie Licuid Plast Max. Dry
Place _ Speciiic ‘ ‘1f?u1 astic USCS } OMC(%)
Gravin( G,) 1L1m1t(%) Index (%) DCl’lbltV( g/cm”)
Suwon | 262 384 | 172 | CL % 192 | w0
Palan 2.67 NP | NP | SM | 11 178

sAe 4R 230¢ ¢ H AbgE BEAAE A4 AREzd Aot 19mm FHZEY
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Fig.3 View of soil wall for test Fig. 4 Schematic view of test device
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Table 2 Schedule for test

Test Initial condition Adjusted condition D ﬁfel{gg;le bet.
no. | Temp. | RH’ Heating Room Const. Temp. Room | Temp. | RH’

) ( °C) | (%) |Temp. °C)| RH'(%) |Temp.( °C)| RH(%) C) |98
1 30 60 45 60 N 60 +15 -
2 " " 15 " » " " -15 -
3 " " 0 " } 4 ‘ " i -30 -
4 " 90 Repeat no. 1, 2, 3 above, all RH is 90%
5 " 30 Repeat no. 1, 2, 3 above, all RH is 30%

* RH ' Relative Humidity, * N :

Table 3 Type of soil wall

No heat

Name of type su | pPu | SR | PR
Place of scil Suwon Palan l Suwon . Palan L
Reinforcement Unreinforced Unreinforced ‘ Reinforced 1 Remforced
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Fig, 5 Temperature according to time Fig. 6 Temperature according Lo time

(85U, Temp.=45 °C)

(58U, Temp.=15 "C)
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Fig. 7 Temperature according to time Fig. 8 Relative humidity according to time
(SU, Temp.=0 °C) (SU, Temp.=15 °C)
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Table 4 Thermal conductivity(C) and coefficient of thermal transmission(K) according to
type of scil wall and control temperature(RH=860%)

Type sU PU SR PR
Temp.( °C)| 45 | 15 | 0 |45 [ 15 ] 0 [ 45 [ 15 [0 | 45 [ 15 | 0
C
9 1.39 O93T049 122 1094 | 061 | 116 | 1.05 | 053 | 1.13 | 098 | 050
(W/m’K) \ - _ )
K
082 081 053 ) 099 | 095 ) 047 | 110 ¢ 0.87 | 045
(W/m’K) ‘ ’
16
14
o 12 <
2 o z
o 14
o 0.6 o
© 04 O
02
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su PU s8R PR sU pPU SR PR
The type of soil wails Tha type of soll walls
Fig. 9 Thermal conductivity and Fig. 10 Thermal conductivity and
coefficient of thermal transmission ceefficient of thermal transmission
according to types of soil wall according to types of soil wall
(Temp=45 °C) (Temp~15 "C)
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Fig. 13 Thermal conductivity according to  Fig. 14 Coefficient of thermal transmission
temperature(RH=6096) according to temperature(RH=060%)
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