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Study on the mechanical and hydration properties of
ultra-high-performance seawater sea-sand concrete
mixed with ground granulated blast-furnace slag

TAN Zhaokai, HUANG Yue” , ZHANG Qianlin, ZHANG Wei
(School of Civil Engineering, Qingdao University of Technology,Qingdao 266525 ,China)

Abstract: This study developed a sustainable ultra-high-performance seawater sea-sand con-
crete (UHPSSC) by partially replacing cement with ground granulated blast-furnace slag
(GGBS), and by totally replacing fresh water and quartz sand with seawater and sea-sand.
By taking mechanical test and hydration heat test, and by using X-ray diffraction and scan-
ning electron microscope, this study investigated the effect of natural seawater on the me-
chanical properties, hydration kinetics, hydration mechanism and microstructure develop-
ment of the new UHPSSC. The result indicated that under the effect of seawater, the com-
pressive strength of the early new UHPSSC increased with the increase of GGBS content.
Owing to the activation of GGBS in the alkaline seawater environment and the high specific
surface area of GGBS, the main exothermic peak time of the new UHPSSC was advanced and
the hydration reaction rate was accelerated. Furthermore, the Al phase abundant in GGBS

can react with ClI™ in seawater to produce more Friedel’s salt, which densified the micro-
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structure of the new UHPSSC and played the role of solidifying Cl™.
Key words: ultra-high-performance seawater sea-sand concrete; ground granulated blast-fur-

nace slag; mechanical properties; hydration; microstructure
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