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Research Content
Research Background

❖ Disposal of High-level radioactive waste (HLW) generated 
during the recycling process of nuclear fuel is a major problem

❖ Deep geological disposal method which buries the HLW below 
300 m underground and isolates it with the multi barrier system 
(Bed rock, Buffer, Over pack, Vitrified Waste) for over 1000 years 
is considered1)

❖ Bentonite is used for buffer material
❖ Swelling properties
❖ Low hydraulic conductivity
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❖ As a countermeasure filling the gaps with a soil material 
(Excavated Soil, Bentonite Pellet, Silica Sand)  is being 
considered

Objective
❖ When silica sand is used as a gap filling material, the penetration 

of swollen bentonite into the pores of the sands have been 
observed. 

❖ During installation of barriers gaps between barriers are known 
to appear and the gaps are concerned to cause the outflow of 
buffer material2)
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Elucidate the penetration phenomenon mechanism 

and effects onto barrier performances
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Results3)4)

❖ Gap filling sand were found to keep swelling pressure compared 
to cases without sands

❖ Penetration height was found to have a negative correlation with 
sand dry density and a positive correlation with sand size
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