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Deveopment of L ower Alkalinity Cement Replaced Mainly by Pozolanic M aterialsfor
Nudear Wage Repostories
Keashirolriya  Nobufumi Tekeda

Shigeyuki Sogo
Abgract

Performance assessment for 10,000 years or over is required for TRU weste and High Level Waste repositaries, Snce
long live nudear ativities will be depodited there: Although cementitious materias are a candidate for these repositories, the
high dkainity (12.50r more) of ordinary cement products may dter rock and bentonite, which is a principle engineered
barier and geologicd barier. Thus, as an dtenaive, low-dkdinity cement is required. This study shows that low
akdinity cement containing high pozolanic materids may be gpplied. Sitable pozolanic materids contertt is presented as
20% of silicafume and 40% of fly ash. This cement can be gpplied for actua congruction work for salf compacting concrete
and grouting.
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Alteration of Bentonite due to Hyper Alkaline
Solution
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Relationship between CaO/SiO, and pH
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Candidates of Low Alkalinity Cement HESC
(%) (%)
oPC HPC SF FA 13 — 82230
OPC 100 — @ — HFSC2
0S40 60 40 125 — -A— - HESC1
HFSC1 40 20 40 -- & - -OF90
HFSC2 30 20 50 12t
OF90 10 90 -
us ™
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Composition of Cement Hydrate in Leaching Test
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Table 3
Physical Properties of Low Alkalinity Cement
9
(glem?) (cmP/g) (mm) 7 28 91
(hrm) (h-m)
OoPC 317 3410 2-05 2-43 246 327 369 424
040 320 8260 1.25 2-48 165 256 297 330
HFSC2 246 5940 3-34 6-00 214 176 267 305
HFSC1 254 5640 452 6-32 211 230 286 321
OF30 233 3380 24-05 47-19 300 0 12 190
JSR5210 - 2500 1h 10h - 290 340 -
Table 4

Applicability of Low Alkalinity Cement Table 5

Mix-proportion and Fresh Properties of Low Alkalinity Grout

(kg/m®) 3
OPC x o x we | W C S p
00 X x x %) AE ) —
HFSC1 o o o
HFSC2 3 5 5 HFSCL | 45 | 400 | 839 | 638 | 20 330 21 377
OF20 x ° x HFSCL | 45 | 400 | 839 | 606 | 22 330 24 264
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Cores after Grouting Specimen for Self Compacting
Table 6 Table 7
Compressive Strength of Grouting Mortar Mix Proportion of Low Alkalinity Concrete
% (/) wiC | sa (kg/m’) -
0, 0, 0,
@ | % | w C S G o (em) (%)
e 81 190 252 HFSCL | 300 | 550 | 150 | 500 | 906 | 750 | 30 | 725 | 13
HFSC2 30.0 55.0 150 500 896 741 30 735 14
HFSCL 192 | 20 | 307 OPC | 300 | 550 | 150 | 500 | 940 | 808 | 20 700 | 30
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Table 8 Table.9
Compressive Strength and Setting Period Compressive Strength of Concrete Cores
28
N/mm2 N/mm?
2 7 28 91
HFSC2 26-50 | 29-05 | 145 325 63.4 935 HFSC2 60.9 58.1 61.0 63.4
HFSC1 o515 | 2740 | 143 | 380 ) 694 105.7 HFSC1 65.6 66.9 68.1 69.4
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Drying Shrinkage of Low Alkalinity Cement

Creep Strain of Low Alkalinity Cement
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Adiabatic Temperature Rising Test of Low Alkalinity Cement
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