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Properties of Mixing Proportions with Compressive Strength Level of
High Flowing Self-Compacting Concrete
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Abstract

The research performed a test concerning the fluidity and strength of concrete manufactured by combining lime stone power,
fly ash, and blast furnace slag into two and three component systems, aiming at evaluating rheological and dynamic properties
of concrete by manufacturing High Flowing Self-Compacting according to the strength changes of three levels. As a result of
the research, for High Flowing Self-Compacting of 30 MPa, the combination of lime stone power 20% and fly ash 30% for
securing quality and strength and adjusting viscosity satisfied the required performance. For High Flowing Self-Compacting of
50 MPa, the combination of blast furnace slag 10% and fly ash 20% satisfied the fluidity and strength of the requirement per-
formance. Also, for 70 MPa that has many power contents, the combination of blast furnace slag 20% and fly ash 10% for the
increase of fluidity and the reduction of viscosity satisfied the required performance. It is judged that fly ash in all combi-
nations can be used to secure viscosity and reduce concrete amount. In addition, it is judged that for High Flowing Self-Com-
pacting according to the levels of compressive strength the combination of three component system including fly ash is more
appropriate than the combination of two component system.

Keywords : higf flowing self-compacting concrete, flowability, strength
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Table 1. Chemical component and physical properties of OPC and Admixtures

Items CaO SiO, AlLO3 MgO Fe,O3 SO3 L.O.I Surface area| Density

Types (%) (%) (%) (%) (%) (%) (%) (em?/g) (g/em”)

OPC 61.40 21.60 6.00 3.40 3.10 2.50 0.03 3,540 3.15

SG 42.12 33.33 15.34 5.70 0.44 2.08 3.00 4,159 2.90

FA 6.51 58.20 26.28 1.10 7.43 0.30 3.20 3,550 2,18

LSP 43.80 11.60 4.13 1.42 1.14 0.30 35.66 4,170 2.69
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Table 3. Mixture proportions of concrete with SG, FA and LSP

Unit Mass (kg/m?)
Mix S/a SP
No. Topes ol | w d s | 6 |®P%
OPC LSP FA SG
1 OPC 48 175 501 - - - 769 864
2 LSP 10 48 175 451 43 - - 769 864
3 LSP 20 48 175 401 86 - - 769 864
Group [ N N
4 (30 MPa) LSP 30 1.12 48 175 351 128 - - 769 864 0.5
5 LSP 20-FA10 48 175 361 86 28 - 769 864
6 LSP 20-FA15 48 175 321 86 56 - 769 864
7 LSP 20-FA20 48 175 281 86 84 - 769 864
8 orC 48 175 501 - - - 769 864
9 SG 0-FA 30 48 175 351 - 105 - 769 864
10 | §row o gG0pa20 | 112 | 48 175 | 351 ; 70 46 | 769 | 864 | 14
— (50 MPa) ’ ’
11 SG 20-FA 10 48 175 351 - 35 92 769 864
12 SG 30-FA 0 48 175 351 - - 138 769 864
13 OPC 43 148 673 - - - 670 889
14 SG 0-FA 30 43 148 471 - 140 - 670 889
15 |Grow M ge 10 pa20 | 1.07 43 148 | 471 - 94 62 | 670 | 889 | 23
— = 1(70 Mpa)
16 SG 20-FA 10 43 148 471 - 47 124 670 889
17 SG 30-FA 0 43 148 471 - - 186 670 889
Table 4. Specification of HSCC proposed by JSCE
1 2 3
Items
. . Minimum gap between reinforcement (mm) 35-60 60-200 > 200
Construction condition
Amount of reinforcement (kg/m?) > 350 100-350 <100
Flowability Slump flow (mm 600-700 600-700 500-650
. . . Time required to flow through V-funnel (s) 9-20 7-13 4-11
Segregation resistance ability [— -
Time required to reach 500 mm of slump flow (s) 5-20 3-15 3-15
Filling height of U-box test (mm) > 300 > 300 > 300
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