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Water penetration and chemical degradation phenomena of long-term confinement concrete package to reduce the dose rate of
C-14 released from hulls and end-pieces were discussed. Long-term confinement concrete package restrains the release of the
radionuclides by using the high strength and ultra low permeability concrete (HSULPC) which blocks the contact between the
wastes and groundwater. In the previous work, the authors had estimated the water-penetration depth to HSULPC as 14cm for
60000 years by the "water penetration and chemical degradation coupled calculation”. This result shows the possibility of the
reduction of the influences from C-14 by using HSULPC without placing joints and/or cracks. However, the verification by the
long term experiment is necessary to show the conservativeness of the evaluated value.

To obtain such long term data, the authors carried out the water penetration test in the 1MPa and 10MPa water and the leaching
experiment to obtain the chemical degradation of HSULPC. The observed progress of the water penetration was lower than that
evaluated by Murata’s law and micro pore structure didn’t change by the 3 years water penetration test. The depth of the Ca
dissolution observed by EPMA after 6 months leaching was almost the same as the value calculated from the increase of weight.
From these results, the authors reasoned that the evaluation by the "water penetration and chemical degradation coupled calculation”
shows the conservative value of the water penetration depth, because the assumption of the calculation was relatively conservative
than that of the calculation by Murata’s law. presented.

Keywords: TRU waste, cementitious material, water permeation, chemical degradation, confinement performance

1
TRU
1-129
C-14
[1]
Development of waste packages for the long-term confinement of C-14 in TRU
waste disposal : 1. Study on the long-term durability of the concrete package [2,3] C-14
made from high strength and ultra low permeability concrete by Hitoshi Owada 5730 10 6
(owada@rwmc.or.jp), Hiroshi Nakanishi, Hidekazu Asano, Hideo Ogawa,
Daisuke Mori, Tomohito Hiraishi, Kazutoshi Shibuya 1/1000 1/2%°
1
Radioactive Waste Management Funding and Research Center [4]
104-0052 1-15-7
) C-14
Taiheiyo Consultant Co., LTD
285-8655 2-4-2



September 2008

High Strength and

Ultra Low Permeability Concrete HSULPC 1MPa
6 10MPa HSULPC 3
[5]
HSULPC
HSULPC
60cm
[6] 2
10 15
25 HSULPC 21
HSULPC
[10]
[11] Table 1
2 [6,7]
50mm
100mm 90 48
HSULPC 5 48
20mm
20 60%
HSULPC
10mm
[7.8] CIP
43<10"%m/sec Teble 1
HSULPC 90 48
6 250pam
[9] >
[8l
HSULPC
Table 1 Formuration of HSULPC samples
weight / unit (kg/m®)
Water Pre-mixed Super fiber
powder plasticizer
With fiber 180 2254 26.0 157
Without fiber 180 2300 240 0
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Fig.5 XRD powder diffraction patterans of the HSULPC soaked into deionized water for 6 months
L/S : liquid/solid ratio
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