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Scale Effect of Cubic Compressive Strength of Ultra-high Performance Concrete
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Abstract: The effects of strength grade, steel fiber content on the compressive strength and its scale effect of ultra-high performance
concrete (UHPC) were investigated via cubic compressive strength tests on the UHPC cubic specimens with different sizes, strength
grades and fiber contents. The results show that the scale effect of the cubic compressive strength becomes more obvious with the
increase of strength grade. The scale effect of the cubic compressive strength of the plain UHPC specimen with a strength grade R160
is 1.72 times greater than that of the specimen with a strength grade of R120. The content of steel fiber has an effect on the scale
effect of the cubic compressive strength. The greater the content of steel fiber is, the more pronounced the scale effect will be. The
scale effect on the cubic compressive strength of specimens with a fiber content of 3% is 46%greater than that of the specimens
without steel fiber reinforcement. The size conversion factors for cubic compressive strength of the UHPC with different strength
grade sand the calculation formulas for the scale effect law of the cubic compressive strength of the UHPC are proposed. The
proposed formulas can be used to analyze the cubic compressive strength of the UHPC.
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Table 1 Mix Proportion of UHPC

Mass ratio
A w(Water Water Compressive
Strength grade Fine aggregate . .
Cement Silica fume Fly ash Slag reducer)/% binder ratio Strength/MPa
Sand Quartz powder
R120 1 0.2 0.1 0.1 1.1 0.35 2.5 0.20 133.4
R140 1 0.2 0.1 0.1 1.1 0.35 2.5 0.18 155.1
R160 1 0.2 0.1 0.1 1.1 0.35 2.5 0.16 179.3

w is mass fraction.
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r is water-cement ratio. ¢¢is volume fraction of fiber.
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Fig. 2 Scale effect parameter of UHPC with various strength grade
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Size conversion factor R120 R140 R160

Cao 0.934 0911 0.873
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Caoo 1.098 1.192 1.274
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Table 3 Parameters in the scale effect equation

R120 R140 R160
Sample No.
0 1% 2% 3% 0 1% 2% 3% 0 1% 2% 3%
o 70.56 75.71 71.99 70.51 94.63 101.99 104.91 105.62 93.76 109.33 124.53 105.49
cl 207.56 285.56 335.89 380.16 166.13 253.82 299.49 340.28 312.93 396.85 556.79 521.14
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