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Development and Field Application of Thickener-Type Middle-Fluidity Concrete
(Construction of ARATSU Tunnel on the Higashi-kyushu Expressway)
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Summary Middle-fluidity concrete is used for constructing tunnel lining concrete as a means of solving
such problems as the deterioration of consolidation of concrete at tunnel crown where compaction is difficult,
reduction of strength due to poor integration of overlaid concrete and the creation of a back cavity owing to poor
filling. Our company applied middle-fluidity concrete in the work at the Aratsu Tunnel on the Higashi-kyushu
Expressway (length: 2,074 m) for the first time and has been carrying out construction since June 2010.

Middle-fluidity concrete uses limestone powder as an admixture and fly-ash in place of cement. It contributes to
the reduction of environmental burden through the reduction of cement weight and effective use of industrial
byproducts. Using limestone powder and fly-ash, however, requires facilities at ready-mixed concrete plants such as
additional storage silos. For further advancement of middle-fluidity concrete, thickener-type middle-fluidity concrete
was developed for applying thickeners used in high-fluidity concrete.

This paper describes the results of examination of mix proportions of newly developed thickener-type
middle-fluidity concrete by laboratory tests, knowledge obtained in the application in the construction of the Aratsu
Tunnel and the tasks remaining to be done.

Key Words:  Middle-Fluidity Concrete, Lining Concrete, Thickener, Vibrational Energy, Labor Saving
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