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Consolidation tests on saturated soils subjected to thermal loading on
inner and outer surfaces of hollow cylindrical specimens

BAI Bing, ZHANG Peng-yuan, YAN Yu-long, QIN Lu-sheng, WANG Ming-liang
(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: An axial thermal consolidation test apparatus suitable for saturated soils is developed. Using this apparatus, thermal
loadings can be applied on both the inner and outer surfaces of a hollow cylindrical specimen separately. Thus, the specimen
will be subjected to the effect of a gradient temperature along the diameter and also a lateral mechanical loading. This apparatus
can be used for some special heating paths and mechanical loading paths. The consolidation of a saturated soil is accomplished,
and the thermal loading on the inner and outer boundaries of the specimen is applied by steps alternately. The temperature range
is 25°C~75°C, and the lateral pressures are 50, 100, 150, 200 kPa. The results show that the pore pressures and consolidation

volumetric strains of the specimens induced by heating steps and various heating orders are very different even under the same
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state of temperature loading, which actually indicates the obvious influences of heating paths.
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Fig. 1 Consolidation test apparatus suitable for hollow cylindrical specimens
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Table 1 Schemes of heating specimens

AR AR o'ykPa PIRIRE Ty'C WY SRR T/C SMAYHREE 7,/C  IERRE/(Coom )
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3 75 75 0
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2 75 75 0
1 50 40 2.50
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3 75 60 3.75
4 75 75 0
$=97.0%. THE B EILE T=50C (7% 30 min), TR

RGBT T E SR EAR ) AN [ R S ()
PERRARE R L S RAMA T 00T, N
FLBE K Hs 0[] 25 A 3 A S5 i ) PRV A i R o iR
JIT It Nt 42 0 s A5 o7=50, 100, 150, 200 kPa 4
Fofro AR, P AL SR AR 25°C~T75°C,
RIS R R T AE R B B 25°C N SE e — 12 1 i
JI IG5, AR5 I R 1) A AL SRR Ak 5%
W R T A, A 3 MR A (LK 2
M Do XH, B S I fEh 25 o0 A HK &
fF, BT R A E S, AR 4

80

—— AR 1
0F o iR 2
o IFBER 3

3

SNARBET,IC
W
(=}

]

T

0 40 50 6 70 8
W FEET/C
2 =ZHmAmETLIE
Fig. 2 Three heating paths for consolidation tests
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Fig. 4 Evolution of pore pressures with time (heating path 1)
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Fig. 6 Evolution of pore pressures with time (heating path 3)
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