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Swelling Characteristics of Gaomiaozi Ca-Bentonite

FANG Lei, SUN De-an, SUN Wen-jing
(Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The swelling and collapse characteristics of compacted Gaomiaozi Ca-bentonite are studied by
conducting a series of swelling deformation tests, swelling pressure tests and collapse tests. It is found that the
swelling pressure increases with the increase of the initial dry density. There is a linear relation between them
in semi-logarithmic scales. The swelling strain due to wetting decreases with the increase of the vertical stress
or initial water content, but increases with the increase of the initial dry density. The swelling rate increases
with the increase of the initial dry density, but decreases with the increase of the vertical stress or initial water

content. The void ratios at full saturation by three different testing methods are almost the same for the same

vertical stress. There is a linear relation between the void ratio at full saturation and the vertical stress in

logarithmic scales.
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Table 1 Main physical parameters of Gaomiaozi Ca-

bentonite
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Table 2 Chemical components of Gaomiaozi

Ca-bentonite

s a1t /%
Si0, 76.570
Al O3 12.670
MgO 4.290
Fe,03 2.560
CaO 2.210
K20 0.650
6} 0.386
NayO 0.287
TiO; 0.204
SO 0.046
MnO 0.038
SrO 0.031
Cry03 0.030
71O, 0.021
Y503 0.010
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Fig.1 Processes of swelling strain with time due to wetting
0.06 s ye  =opE 2.1.2  RIKIEIKA T A
0.05 44 A, C, D =4 HFEEKT R I K N AR 5
0.04 | B ) N R OR AR TR) W1 HG T8 B R B N AR s
_ 003} ] N 7 FRD0 BB R B ek G 3R, IR N AR A (] —#]
2 o0l 623 T B B 100 1% 7 1 3 TS, I B 25 7 I
S o | e g ) WD R AT K. B
vool oo TR, T I K B R R 2
' LIV
_0.0] 1 1 1 1
100 10! 10 10° 10* 10°
#/min e=A; — Aslg(oy/A3), (2)

2 RIKIGIKARALR) 2 4B B

Fig.2 Two stages of wetting-induced swelling
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Fig. 3 Processes of swelling rates with time
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Fig.4 Swelling strain versus vertical stress relation

at different initial dry densities
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Fig.5 Swelling pressure versus initial dry densities

relation
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Fig.6 Comparison of two test methods for determining

swelling pressure
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Fig. 7 Void ratio versus vertical stress during

compression and collapse tests
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Fig. 8 Relation between void ratio and vertical stress

at full saturation
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