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Scale Effect on Cubic Compressive Strength on Ultra-High Performance Concrete Containing
Coarse Aggregate
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Abstract: The scale effect on the cubic compressive strength of ultra-high performance concrete (UHPC) containing coarse aggregate
with respect to the influences of coarse aggregate content and water-binder ratio was investigated via the uniaxial compressive tests.
The results show that the coarse aggregate content has an influence on the scale effect of UHPC containing coarse aggregate. The
scale effect degree of UHPC containing coarse aggregate is approximately 1.39 times as that of UHPC without coarse aggregate. The
scale effect on cubic compressive strength of UHPC containing coarse aggregate decreases gradually with the increase of
water-binder ratio. The scale conversion coefficient of cubic compressive strength of UHPC containing coarse aggregate was given.
The parameter calculation formula of scale effect law was proposed, which could predict the cubic compressive strength of UHPC
with coarse aggregate.
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Table 1 Mix proportion of UHPC

Sample Mass ratio w(Water)/  Water-binder  ¢(Fiber)/ Content of aggregate/ ~ Slump
No. Cement Silica fume Flyash Slag Sand Quartz powder % ratio (r) % (kg-m%) flow/mm
Al 1 0.2 0.1 0.1 1.0 0.35 2.5 0.16 2 0 530
A2 1 0.2 0.1 0.1 1.0 0.35 2.5 0.16 2 200 500
A3 1 0.2 0.1 0.1 1.0 0.35 2.5 0.16 2 400 490
A4 1 0.2 0.1 0.1 1.0 0.35 2.5 0.16 2 600 440
Bl 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 2 0 590
B2 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 2 200 560
B3 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 2 400 540
B4 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 2 600 480
Cl 1 0.2 0.1 0.1 1.0 0.35 2.5 0.20 2 0 710
C2 1 0.2 0.1 0.1 1.0 0.35 2.5 0.20 2 200 680
C3 1 0.2 0.1 0.1 1.0 0.35 2.5 0.20 2 400 650
C4 1 0.2 0.1 0.1 1.0 0.35 2.5 0.20 2 600 580
DI 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 0 400 570
D2 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 1 400 550
D3 1 0.2 0.1 0.1 1.0 0.35 2.5 0.18 3 400 510

w is mass fraction. ¢ is volume fraction.
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Table 3 Parameters in the scale effect law

Content of coarse aggregate/(kg-m ) @ “
r=0.16 r=0.18 r=0.20 r=0.16 r=0.18 r=0.20
0 96.11 103.40 103.95 522.77 446.85 351.40
200 80.37 91.99 96.38 644.52 529.56 406.54
400 74.27 90.50 96.04 689.46 561.60 423.30
600 60.64 72.88 83.51 631.97 486.95 394.46

coand ¢ are parameters of materials.
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