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Abstract: With temperature and suction control, the evaluation of microstructure of densely compacted GMZ01 bentonite
under different constraint conditions is conducted under wetting/drying cycles. The results indicate that for high suction (> 5
MPa), there is a significant difference between the effects of the drying/wetting cycles on the inter-aggregate pores and the
intra-aggregate pores. Following the wetting path, all the pores with different sizes expand at different levels. While following
the drying process, some inter-aggregate pores with larger size (>3000 nm) shrink, but the intra-aggregate pores almost do not
change with the increase of suction. For confined GMZ01 bentonite specimen, when it hydrates to 5.1 MPa, the swelling of
aggregates squeezes into the large pores, which causes the volume of inter-aggregate pores to reduce rapidly. However, the
volume of the intra-aggregate pores almost unchanges. After that, when the specimen dehydrates to 103 MPa, the volume of
intra-aggregate pores still unchanges. While the inter-aggregates pores differentiate, some of the lager pores (>2000 nm) shrink
into smaller pores (300 nm<D<700 nm), which results in the decrease of the lager pores and the increase of the latter ones, but
the increment is limited. For the same confining conditions, temperature significantly enhances the influence of wetting/drying
circles on the microstructure of densely compacted bentonite, that is to say, the higher the temperature, the more obvious of the
influence of the wetting/drying circles on the microstructure of the bentonite.
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Fig. 1 Specimens of highly compacted bentonite
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Fig. 2 Setup of vapour phase technique
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Fig. 3 Wetting/drying cycling paths for compacted bentonite under suction control
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Table 1 Solutions and their corresponding suctions under different

temperature MPa
R 20°C 40°C 60°C
LiCl, 309.0 319.0 340.0
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Mg(NOs), 82.0 103.1 139.0
NaNO; 39.0 49.5 61.6
NaCl 38.0 40.6 44.2
(NH,4),SO4 24.9 32.2
KCI 21.0 27.8 334
K,S0O, 4.2 5.1 5.5
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Fig. 4 Microstructure of compacted bentonite

KI5 4 40°C KA MR, &Sk GMZ01 i
L, ELHART - BIEHERRE . R SRR
FLBEBEFL R A tE L. 5 R, 24 GMZ01 i+
5B —RAE B 714 32.2 MPa i, LB 2 A 52 X000 5y
fis MIAFEGRSBE RN R 5.1 MPa 5, FRZBHK
£ 32.2 MPa I, iRXFER ARG AR N FLEREL H ks>, S E
IR SLBR B A ROR, HEE (EBD b 1
dkal ik 22 40.6 MPa J5, 3 —IRIEH] 32.2 MPa i,
HE R AL, SEEENLRERD>, MES
AT R ALBRAE —E .

Kl 6 4y 60°CaAF T JToMIPR s GMZ01 [iZiE
T AT - BIEAEREIG  ASFIIR T s R FL B B
LR AtEN. ZEERY, % GMZ01 g 58—k
W2 7174 61.6 MPa i), FLER 3 A XS A s 24
RFEAR LR ) 5.5 MPa i, A 3 43 /N FLBR IR
IKAEAR R AL, 45 R G A [A] K FLBRARFR S FLAT 34
BRI, MEEEN /N LA A R BEE,
RFEZ D Ve 2 61.6 MPa i, 45 &4 Py FLB & J LT 7%



1176 =

+ T R ¥ iR

2011 4F

B, B AR BT U] X1 5t 36 v B S A 4

FRBGYH: mR (>5 MPa) JEEK, F
VAN IR R A 06T i e S AR A R I FLBR S 4R A TR AL
BRI AR B B 2 7 . PRREE ORI R AT, ik
FE R EBAS [FFLAR LB R A T AN FIRR FE R,
ARG R A NFLBR o IR A R KFLBR, B8RS
PRI R FLBRAARAR G I, 1 S 9 /N FL B A AR k2>
[ s B A A ) R AL R FL AR E 0L 2 R A A 38
bafE, AR, AL B, Ha
BKILE (>3000 nm) [AIFLER IR A 4 A Ak (] /N
FLAFLER (1000 nm<D<2000 nm); T RE i ot 2
W, SEA AR P FLIR I AN SZ 0 38 0 5

035
030 y
025 |
7. 020 H’! —— 322 MP-TR |
4 l] —e—32.2 MPu- B3|
& OIS i - 32.2 MPo-JE-2
0.10 .
8
0.05
0 ., A . e,
1 10 100 1000 10000 100000 1000000

+ L4 A Dinm

E 5 FIRERSEMR, ELBELILBRESHHRME (40C)
Fig. 5 Effects of wetting/drying cycles on pore distribution of

unconfined compacted bentonite (40°C)
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Fig. 6 Effects of wetting/drying cycles on pore distribution of
unconfined compacted bentonite (60°C)
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Fig. 7 Pore distribution of confined compacted bentonite at

different suctions under wetting/drying cycles (40°C)
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