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Abstract HPFRCC is characterized by a very low water-to-binder ratio which induce extremely large autogenous
shrinkage at early age. The restriction of such autogenous shrinkage through the use of forms and reinforcing bars
will increase substantially the risk of excessive residual stresses and shrinkage cracking. The exact understanding of
the shrinkage behavior and studies on solutions to reduce shrinkage should be imperatively undertaken for further
application of HPFRCC to real structures. Therefore, this paper investigated the mechanical properties of HPFRCC
with respect to the eventual introduction of expansive admixture(EA) and shrinkage reducing agent (SRA) in the
mixture. Autogenous shrinkage test was conducted considering the coefficient of thermal expansion (CTE) measured
at early age so as to examine the effects of EA and SRA on the autogenous shrinkage behavior of HPFRCC.
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Table 3. Mix proportions of HPFRCC (ratio in weight)
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Table 1. Chemical properties of materials

Composition % Silica Expz?nswe
(mass) Cement fume admixture
(SF) (EA)
CaO 61.33 0.38 13.55
ALOs 6.40 0.25 18.66
SiO, 21.01 96.00 3.80
Fe 03 3.12 0.12 -
MgO 3.02 0.10 -
SOs 230 51.35
KO 0.56
F-CaO 16.02
ifi rfz
Specific surface 3413 200,000 3,117
(cm’/g)
Density (g/cm’) 3.15 2.10 2.98
Table 2. Properties of steel fiber
Type of Density Tensile lf]) lf/dfz)
fib X 3 strength . JE
1ber (kg/em”) (MPa) (mm) (mm/mm)
Straight 7.8 2,500 13 65
fiber

Note, 1) [ Ix length of fiber, 2) df : diameter of fiber

Nomenclature W/B Cement SF Filler Sand Superplasticizer Steel fiber SRA" EA?
HPF A -
0.2 1 0.25 0.30 1.10 0.012 Vi=2%
HPF B 0.01 0.075

Note, 1)Shrinkage reducing agent, 2)Expansive admixture
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Table 4. Regression constant

Nomenclature a b c
HPF A 0.971 -0.271 0.303
HPF B 1.162 -0.326 0.436

Nomenclature d e f
HPF A -0.058 0.052 0.003
HPF B 1.162 -0.326 0.436
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Fig. 4. Comparison of predicted value and experi-
mental results
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(c) Tensile strength
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