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Research on preparation technology of ferroaluminate cement high performance concrete
in nuclear power engineering
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Abstract: Based on the performance characteristics of ferroaluminate cement, a series of ferroaluminate cement concrete
are prepared with different unit water consumption, sand rate and mineral admixture content. The influence of design
indexes such as unit water consumption, sand rate and mineral admixture content on the working performance and basic
mechanical properties of ferroaluminate cement concrete are studied through special experiments. The results show that
considering the construction performance and compressive strength of concrete, the optimal unit water consumption of
ferroaluminate cement concrete is 170 kg/m’. The recommended sand rate ranges from 38% to 40%. The optimal dosage
range of fly ash is 20% to 25%. Adding silica fume can significantly reduce the viscosity of ferroaluminate cement high
performance concrete, and the recommended dosage is 15~30 kg/m’ per cubic meter of concrete. In order to meet the
requirements of pumping construction, the outlet slump of ferroaluminate cement concrete should be controlled between
190~220 mm.
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IRUCTEFH VG 25 M Al oK U8 B R A BR 2N 7 AR 7= Ak
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Y& B 50 A0 45 B VK R A HE 2 iR 56 4% IGB/T
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Tab.1 Summary of test mix proportions

P ok K OBEOR R mRA BRI /% B /%

Al 165 318 105 701 1096 0 1.5 /

A2 170 327 109 683 1069 0 1.6 /

A3 175 337 112 674 1053 0 1.65 /

Bl 170 312 103 691 1081 0 1.5 /

B2 170 284 94 705 1102 0 1.5 /

Cl 170 374 41 720 1080  6.02 1.45 10
C2 170 353 62 720 1080 6.02 1.45 15
C3 170 332 83 720 1080 6.02 1.45 20
C4 170 312 103 720 1080 6.02 1.45 25
C5 170 291 124 720 1080 6.02 1.45 30
D1 170 371 65 733 1055 0 1.45 41
D2 170 371 65 712 1067 0 1.45 40
D3 170 371 65 694 1085 0 1.45 39
D4 170 371 65 676 1103 0 1.45 38
D5 170 371 65 658 1121 0 1.45 37
E1 170 438 77 629 1071 0 1.30 0
E2 170 423 77 629 1071 15 1.35 3

E3 170 408 71 629 1071 30 1.35 6
E4 170 393 77 629 1071 45 1.40 9
E5 170 378 77 629 1071 60 1.45 12
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Fig.1 Outlet slump, 1-hour slump over time and 1-hour
collapse time of A1~A3
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Fig.2 Outlet slump, 1-hour slump over time and 1-hour

collapse time of B1~B2
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Fig.3 State diagram at outlet and after 1-hour mix of B1
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Fig.4 State diagram at outlet and after 1-hour mix of B2
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Fig.5 Outlet slump and 3d/28d compressive strength
of C1~C5
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Fig.6 Outlet slump and 3d/28d compressive strength
of D1~D5
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Fig.7 Outlet slump and outlet collapse time of E1~ES
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Fig.8 3d/7d/28d compressive strength of E1~ES
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