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Mechanical Properties and Autogenous Shrinkage of Ultra High
Performance Concrete Using Expansive Admixture and Shrinkage
Reducing Agent depending on Curing Conditions
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Abstract This paper examines the mechanical and autogenous shrinkage characteristics per curing condition of Ultra
High Performance Concrete (UHPC) according to the change in the quantities of expansive admixture and
shrinkage-reducing agent. In view of the mechanical properties according to the curing condition, all the UHPC
specimens that experienced steam curing at 90°C developed compressive strength higher than 190 MPa, and the
specimens that experienced water curing at 20°C developed compressive strength comparable to that developed at 91
days by the steam-cured specimens. The specimens steam-cured at 90°C showed high tensile strength of 23.4 MPa
whereas slight loss of the tensile strength was observed in those water-cured at 20. Besides, in view of the autogenous
shrinkage according to the curing condition, no particular change could be found in the final shrinkage. The
compressive strength developed by UHPC according to the use of expansive and shrinkage-reducing agents reached
values higher than 190 MPa in case of steam curing at 90°C. Shrinkage reduced by about 45% when using both
expansive and shrinkage-reducing agents without difference according to the curing condition.
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Table 3. Physical properties and chemical compositions of cementitious materials

Item Density Surface area L.OI* Chemical composition (%)
Type (g/cm) (cui/g) o SiO, ALO; Fe,03 CaO MgO
OPC 3.15 3,512 33 235 5.22 3.1 64.8 35
SF 2.10 269,000 1.55 95.1 0.25 0.12 0.38 0.10
OPC: Ordinary Portland Cement, SF: Silica fume
* L.O.I: Loss on Ignition
Table 4. Physical properties and chemical compositions P
of filler T
Grain Ig.loss Chemical composition (%) 100
size(/m) (%) Si0, MgO Ca0 AlLO; 50
2 0.01 99.3 0.004 0.03 0.15 200 o)
50
o X i
. . . .. 100 ==
Table 5. Physical properties and chemical compositions
of expansive admixture s |
i . 100 (unittmm)
. Surface Chemical composition (%)
Density area
(g/crf) (@ilg) Si0, ALO; Ca0 SO; Fig. 1. Specimen for tensile strength measuring
2.98 3,117 3.80 28.66 13.55 51.35
Table 6. Physical properties of shrinkage reducing agent
Density Solid Physical properties
it % o
& 8 Type Color Solubility Teflon sheet / Embedded Thermocouple
2.98 31 Powder | White Soluble Polyester film strain gage
Fig. 2. Specimen preparation for measuring autogenous
~ shrinkage
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