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A Study on restrained thermal cracking controlling technology for high volume
blast furnace slag cement concrete
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This studg focused to clarify resisting mechanism and to propose performance
improving scheme of high-volume blast furnace slag cement concrete (BC concrete, hereafter) against
thermal cracking. A key parameter focused is thermal expansion coefficient (TEC) which is supposed

to govern development of restrained thermal stress. Higher TEC causes more restrained thermal

stress, and significantly lowering TEC was found to be achieved by increasing amount of trace
additives like gypsum and calcium carbonate. Furthermore, chemical analysis of hydration products
in BC concrete led to finding optimum composition in binder of BC concrete to restrict
transformation of Monosulfate from Ettringite, a source of extending autogenous shrinkage and
resulted increasing TEC value. Finally modeling time-dependent change of TEC as formula enables us
to precisely predict restrained thermal stress in mass elements involving BC concrete for the first
time.
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