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Abstract In this study, the replacement effects of cementitious materials (fly ash, blast furnace slag, and blended
mixtures) were assessed for normal strength concrete with very low shrinkage properties under 350 pe strain using
a powder type shrinkage reducing agent. In addition, through mock-up tests of actual size walls restrained with four
sides, the shrinkage characteristics using the power type shrinkage reducing agent were measured and the crack
reducing ability was assessed. The slump and air contents were measured as the properties of fresh concrete, and the
length changes of the prismatic specimens, 100x100x400 mm in size, were measured for the shrinkage characteristics.
To reduce the shrinkage of concrete, the maximum replacing ratio of the fly ash is effective to 20 percent; however,
the use of blast furnace slag and ternary mixtures did not reduce the shrinkage.
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Table 1. Concrete materials properties
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. Densit Water absorption
Materials @ /cmj)/ %) P

Coarse aggregate (13mm) 2.60 0.80
Coarse aggregate (20mm) 2.63 0.70
Coarse aggregate (25mm) 2.60 0.80
Sea Sand (SS) 2.63 1.0
Crushed Sand (CS) 2.60 1.0
Cement 3.15 -

Fly Ash(type 2) 2.20 -

694

Table 2. Characteristics of shrinkage reduction agent

Density . o
Type (efem) Color Typical Dosage(%)
Powder 243 White Grey 2.0(contrast a binder)

Table 3. Test configuration

Test variables Test value
W/B(%) 49.4
Water(kg/m?) 168
Slump(mm) 150+20
Air Content(%) 4.5£1.5
Binder OPC : FA = 9 : I(Typical)
Mix 3 FA replacement ratio
proportion (0, 10, 20%)
3 BS replacement ratio
Test variables (0, 20, 40%)

Ternary binder
5 (OPC:BS:FA) (10:0:0, 7:2:1,
6:2:2, 5:4:1, 4:4:2)
Slump,
Air content

Fresh concrete | 2

Compressive strength
Test (3, 7, 28, 56 Day)
proportion Hardened Concrete length change
concrete (1,2,3,--- Day Until
convergence)

- embedded gauge

OPC : Ordinary Portland Cement
FA : Fly-Ash
BS : Blast Furnace Slag
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Fig. 2. Air content according to the FA replacement ratio
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Fig. 3. Compressive strength according to the FA
replacement ratio
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Fig. 4. Shrinkage length change according to the FA
replacement ratio
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Fig. 5. Slump according to the BS replacement ratio
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Fig. 6. Air content according to the BS replacement ratio
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Fig. 7. Compressive strength according to the BS
replacement ratio
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Fig. 8. Shrinkage length change to the BS replacement

ratio
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Fig. 11. Compressive strength according to the three-
component binder replacement ratio
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Fig. 12. Shrinkage length change to the three-component
binder replacement ratio
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13. Shrinkage restricted concrete wall with and
w/o using shrinkage reducing agent
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14. Comparison between Shrinkage length change
of Concrete specimen with and w/o using
shrinkage reducing agent
(PLAIN : Concrete wall without using shrinkage reducing agent
RSP : Concrete wall with using shrinkage reducing agent)
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Fig. 15. Cracks on shrinkage restricted concrete wall
without w/o using shrinkage reducing agent
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Fig. 16. Shrinkage length change of concrete specimen
and without using shrinkage reducing agent
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