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Swelling pressure tests have been conducted to understand the swelling properties of bentonite which is planned to be used as a
buffer material in repositories for the geological disposal of radioactive waste. It has been reported that the swelling pressure obtained
by swelling pressure test increases monotonically or temporarily decreases after increasing with the passage of the time depending on
the initial water content. In this study, swelling pressure tests were conducted under several different initial water content conditions,
and the change in wet density distribution inside the specimen during the swelling pressure tests was observed by X-ray CT
measurement. It was confirmed that the presence or absence of collapse behavior and its magnitude affect the shape of the change in
swelling pressure. When the collapse deformation was large, the amount of temporary decrease in swelling pressure was large. On the

other hand, swelling pressure increased monotonically when there was no deformation due to collapse.
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(a) Schematics of swelling pressure test apparatus
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(b) Photo of swelling pressure test apparatus

Fig.1 Swelling pressure test apparatus
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Fig.2 Schematics of compaction of bentonite
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Fig.3 Conceptual diagram of X-ray CT measurement
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Table 1 Test cases

WER S — 2 | fakiE | WIIEK | R | WA

(mm) (%) (Mg/m*) (%)
CASE1-1[7] | y=20 8.5 136 233
CASE1-2[7] | y=20 8.3 136 2.7
CASE2-1[7] | y=0 8.3 1.36 22.7
CASE22[7] | y=0 8.1 1.36 22
CASE 3-1 y=0 16.8 1.36 46.0
CASE 3-2 y=0 16.5 135 44.6
CASE 4-1 y=0 25.7 133 67.4
CASE 422 y=0 25.0 135 67.5
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Fig.4 Changes in swelling pressure
Gs : IRIFEREE-)
3 WRESROBER
3.1 WRE - FHREEE - FHEMNEDORFEIL

TEAMERERIC X 0 15 6 N R ORFE{L % Figd 12
7K. CASEl, CASE2 ¥ X (NCASE3 Tif, HlM#IHIC
TZEEA N U7t%, —BrRICEE MK T L, M
JERFIML TS, ZOBEECRTAR LA
FCIEF SR LTCWS. £7-, CASE3 I, CASE] X CASE2
LT D &, T O T3 E Uk 5 B OIZHEE Ol
R0, BHEEO B E T EIT0/NE V. —F, 9IS
IKEEDSK 25 %D CASE4 CTiE, AEaBFRICIZEE S BN L
TEY, PIHIEKEDEWIC X > TIFEEOREFZE (Lo <
H— R D T E Wb, DX D RRIE K E



JRFFj3 7= FhgE

=
o
0

1%5&1 1% J {
+1.85 = o= =00 —— 1
: Vi
S~
2175 f?
%1.65 o
ey
w155 - WCASE1-1  +CASE1-2
ﬁ ©CASE2-1  -O-CASE2-2
Pt 1.45
I
0 200 400 600 800 1000 1200
2 EEFRE [h]
(a) CASE1, CASE 2
1.95 J: é
cras ||t
£
§°1,75 1A
% 1.65 f{ -©-CASE3-1
% 4 CASE3-2
I 1.55
=
1.35
0 200 400 600 800 1000 1200
2@ [h]
(b) CASE3
1.95 J
—1.85 L
£
S~
21.75
*{%( 1.65 ©-CASE4-1
Elss -4CASE4-2
B+ 1.45
1.35
0 200 400 600 800 1000 1200
2@ [h)
(c) CASE4

Fig.5 Changes in average wet density
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Fig.6 Changes in average degree of saturation
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Table 2 Relationship between initial water content, temporary

decrease in swelling pressure and collapse
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Fig.10 Conceptual diagram of state transition of specimen
during swelling pressure test for each initial water

content
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Table 3 Degree of saturation at the end of test
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Table 4 Dry density calculated from CT value
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AR — YR
HE o B H o e
EE(Mg/m?)
(Mg/m®) (Mg/md)
CASE 1-1 1.36 1.36 1.37
CASE 1-2 1.36 1.33 1.33
CASE 2-1 1.36 1.34 1.36
CASE 2-2 1.36 1.34 1.36
CASE 3-1 1.36 1.36 1.38
CASE 3-2 1.35 1.36 1.39
CASE 4-1 1.33 1.39 1.39
CASE 4-2 1.35 1.39 1.40
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