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Abstract

Large-scale accelerator facilities such as KEKB, J-PARC and ILC are installed in underground tunnels for radiation
shielding and structural stability. In these cases, high water-tightness and radiation resistance are required for an
expansion joint or segment of the tunnel. Chloroprene rubber (CR) used as conventional material of expansion joint is
superior in weather and ozone resistance, but poor in radiation resistance. Radiation degradation is the deterioration of
the mechanical property to be caused by cutting of the molecular chain and the recombination of cross-linking. We
examined the choice of the rubber, the addition of various types of compounding, blends with other rubbers, and ratios
of each ingredient. We developed the ethylene-propylene-diene terpolymer (EPDM) which had a performance of 7
times compared with CR by remaining elongation after the irradiation of over 1IMGy. The irradiation examination is
carried out using the Co-60 gamma-ray irradiation facility with the conditions of atmosphere, underwater and heat
environment. We have made systematic studies of dynamic characteristics such as hardness, tensile strength, elongation
and influence by the thickness or the radiation resistance of reinforced fiber. These results can be applied to the ILC
deep underground tunnel where a design is now being implemented and also a water channel or storage installation of
the atomic energy facilities.
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