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Elucidation and perception for stagnations of liquid water seepage and salt ion
permeation and its application for durability design

KISHI, TOSHIHARU
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10nm

In this study lots of experiments were carried out to elucidate the
mechanisms on stagnations of liquid water seepage and salt ion permeation into hardened cement based
concrete. Firstly, it was clarified by a series of experiments using micro and nano-channels on
glass chip that diffusion of Chloride ion through condensed water in very fine pore less than 10nm
diameter could be blocked due to electrical double layers formed on the wall. Secondary, their
stagnations were experimentally verified by mortar specimens which were made from various powder
admixtures and cured under different conditions. Then, it was confirmed that to use powder
admixtures such as fly ash, silica fume and blast furnace slag which consumes free calcium
hydro-oxide are beneficial to restrain liquid water permeation and related Chloride ion suction and
diffusion through relatively larger connective pores. It was also suggested that air bubbles and
liquid-water interface directly blocks and brakes them in pores.
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