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The Mixing Control Range Selection of Concrete according to

High Volume Mineral Admixture Replacement
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Abstract

In this study, the adjustment range of mixture factor with replacement mineral admixture was reviewed to secure
the mixture change data of high volume concrete compared to general concrete. When changing the concrete mix to
high volume concrete within the universal concrete mixing, the adjustment range of mixture to ensure optimum quality
is as follows. Unit-water content is 20~30kg/m’ downward. Fine aggregate ratio dropped by approximately 1% when
W/B was reduced by 5%, and it is reduced by approximately 0.12% when there is a 5% increase in the total
replacement rate. When the FA replacement rate was increased by 5%, the AE agent was approximately 20% to 30%
higher compared with the conventional one. When the FA and BS replacement rate rose by 5%, W/B was reduced by

about 1 to 4%.
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Table 1. Design of experiment

Factors Levels
W/B(%) 25, 30, 35, 40, 45, 50, 55
, FA .
Kind (Q/o) BS( /0>
Plain 0 0
; Conven
Admixturer ' 15 20
replacement(%) ~tional
(FA-BS) 20 30, 40, 50
Mixture Replac 30 20, 30, 40
ement 40 10,20, 30
50 10, 20
Target 9
slump/flow 200+20 / 600100
mm
Target air
Al 45%15
Slump/flow
Fresh
) Air content
Experi- concrete Simple insulation temperature test®
ment
Hardened

Compressive strength(3, 28days)
0-0 (FA-BS)

concrete
1) Admixture replacement :
2) W/B 25, 30, 35 %
3) Only 25, 35, 45, 55 %
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Table 2. Physical properties of cement

’ . Compressive
- Setting Time Strength (MPa)
Dens@y F|n%ss Stability

(glem®)  (emg) (%)

Initial set Final set
(min)  (hour) oday 7day 28day

3.15 3 483 0.08 230 6:49 345 416 511

Table 3. Physical properties of BS

Density Finess Loss ignition SiO.
(g/em?) (cm?g) (%) (%)
29 4 570 1.19 37.6

Table 4. Physical properties of FA

Density Finess  Loss ignition SiO, Moisture
(g/lem?) (cm?g) (%) (%) (%)
2.21 3 434 48 52.6 0.1
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Table 5. Physical properties of aggregate
Unit volume

. Densit Absorptance 0.08 mm
Kind 3\/ F.M o weight ) o
(g/em”) (%) (kg/m) Sieve(%)
Fine
aggregate 260 286 12 1 589 12
Coarse
aggregate 263  6.73 0.9 1 563 0.1

Table 6. Physical properties of chemical admixture

. Densi
Kind Component Form Color (g/cm%y
Wate;—grésr(]jtucmg polycarboxylate  liquid light brown 1.19
AE agent Anionic liquid colorless 1.04
3.3 AF uy
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Figure 1. At by W/B according to admixture replacement
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Figure 2. At by W/B according to admixture replacement
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