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Abstract: In the high-level radioactive waste repository, the concrete materials will decay into high-alkaline cement water

under the long-term effects of groundwater and decay heat coupling, which then will affect the swelling characteristics of the
compacted bentonite and may endanger the operation safety of the repository. According to the groundwater characteristics of
the Beishan pre-selected disposal site in China, the Beishan site water (BSW), young cement water (YCW) and evolved cement
water (ECW) are artificially prepared, respectively. At the same time, one-dimension swelling deformation tests are conducted
on the compacted GMZ bentonite, the first choice of buffer/backfill materials for the repositories in China, with the infiltration
of BSW, YCW and ECW. The evolution of swelling deformation characteristics of the compacted GMZ bentonite is analyzed
considering the initial dry densities (1.50, 1.60, 1.70, 1.80 g/cm?) and the vertical stresses (0.1, 0.2, 0.4 MPa). The results show

that with the infiltration of BSW, YCW and ECW solutions, the swelling deformation of the compacted GMZ bentonite
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provide a reference to the choice of buffer/backfill materials and the design for engineering barrier in the repositories in China.
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continuously increases, but the rate of increase tapers off. The swelling deformation increases with the dry densities but
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decreases with the vertical stresses. On the basis of the micropores test results, the micro-mechanism of continuous swelling of
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the compacted bentonite samples caused by the infiltration of BSW, YCW and ECW solutions is analyzed. The results may
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Table 1 Components and indices of synthetic chemical solutions?”

i

B W%

N BSW/ YCW/ ECW/
AT pH (mmol-L")  (mmol'L") (mmol-L™)
A — 0.34 0.009
Na* 62.96 68 10.77
K* 3.16 119.9 0.31
Ca? 8.06 0.03 6.68
Mg?* 10 0.02 0.005
SiOx(¥ 1K) — 4 0.03
Soi* 29.85 — —
cr 72.39 0.4 6.69
OH 0.003 184 11.05
pH 8.5 13.0 12.0
BEW I r /MPa 0.47 0.75 0.09
TDS/(g'L") 7.57 9.61 0.95
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Fig. 3 Schematic diagram of one-dimension swelling deformation
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Fig. 4 Swelling evolution curves of GMZ bentonite with
infiltration of saline-alkali solutions
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Table 3 Effects of dry density on coefficients of primary and
second swelling of GMZ bentonite with infiltration of BSW
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Fig. 6 Effects of dry density on swelling evolution curves of GMZ
bentonite with infiltration of saline-alkali solutions
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Table 4 Effects of dry density on stable swelling strain increase

values of GMZ bentonite

T R MEARK AR T A e/ %

T/ (grem )

BSW YCW ECW
1.50 20.75 2.21 2.00
1.60 25.86 1.80 1.50
1.70 32.07 1.40 0.80
1.80 35.48 2.31 2.74
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GMZ bentonite with infiltration of BSW
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Table 6 Effects of vertical stress on swelling strain increase values
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Fig. 12 Results of MIP tests
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Table 7 Macro- and micro-void ratios of GMZ bentonite
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