Quality Improvement of High Volume Fly Ash Concrete
due to Early Strength Gain Admixture
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Abstract

The purpose of the study was to improve quality of high volume fly ash concrete. The study evaluated on the possibility
of early quality improvement of high volume fly ash concrete with early strength gain admixture (‘GA’ below) developed by
the preceding research. The study regarded applying naphthalene admixture (‘NA’ below) to mix proportion substituting FA
15 % to be plain. In the event of substituting FA 20, 25 and 30 %, the study compared engineering properties of concrete
with plain by applying GA. Because of features of fresh concrete, fluidity falls down when GA is applied. Therefore, its use
amount shall be increased. Only, in W/B 60 %, it was beneficial since slump loss was reduced about 35770 mm than plain.
The study could see that AE use should be increased proportionally since air content was reduced by coming from AE
absorption operation of unburned coal content included in FA according to an increase in the amount of FA use. Reduction
effect of bleeding could be anticipated since the amount of bleeding appeared at least in FA 20 %. Because of hardened
concrete, time of setting appeared in the same level as plain when GA was applied. Therefore, it is judged that delay of
setting can be reduced. In compressive strength, the study could check the same strength development as plain when GA
was applied, having nothing to do with W/B and curing temperature. However, it is thought that we shall pay attention to
GA use in the event of FA 30 % substitution. Freezing and melting resistance had less early value than plain. However, it
is judged that there will be no problem of frost resistance since there is no a large difference between freezing and melting
resistance and plain in overall. In accelerated neutralization, it was analyzed that a problem of weakening in neutralization
appointed as a demerit when FA was applied in mass in proportion with GA use could be settled to some extent.
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Table 3. Physical properties of OPC

) ) Setting Compressive x| ot = Eo| EAM
Density | Blaine | Flow (min) (MPa) 41 2A| g2 232ES 54

(g/ai) | (cii/g) | (mm) 17 e T il |3 day | 7 day | 28 day
318 |332] 1903 | 500 | 730 | 231 | 319 | 412
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2 Aol RE g WFgdAel oa B &

Table 4. Physical properties of FA HE Bl V) WS s SPAISH AEAl H7HES W)
Density | Blaine | Ig. loss | Absorption Flow ration stAA st =d], Fig. 1 2 Fig. 2= FA X3k u&
(g/cil) | (cii/g) | (%) (%) (%) SPAlet AEA] A7F8-S vERA Aotk
- 1 WA, GAR AF§T 49T ZRAE Hols) Al
Table 5. Physical properties of BFS SPA| AHgdel S7F S, FA A8kl S7kel me
Density | Blaine | g, loss Flow Compressive (MPa) FA°] w4 ERo] o3 AEA &2zgo7 Ex F7]
@ai) |(ig) | 00 | "0 3 day | 7 day |2 cay Fo W) 99 ARAlY AHE SR F7MA F9l

290 145892| 1.00 101 63 74 101

0.9 |- | —@— W/B=50 %
Table 6. Physical properties of aggregate 0o s =
. Density . Absorption 08}
Kinds (g/ai) Finess modulus %) ol
Sea sand 261 305 0.1 e Ll
Cru sand 2.63 3.10 0.74 = ool
Coarse agg. 2.63 698 0.76 &
* Mixing ration of cru sand and sea sand is 55 % 085
0.60 -
Table 7. Physical properties of chemical admixture 085
. . Densi 050
Kinds Ingredient Type Color ( g/zj;tgy) e 2'0 2'5 3{0
NA Naphthalene|  Fluid brow 1.05 FA contents (%)
GA Sodium Fluid brow 107 Fig. 1 SP dosages versus FA content
AEA protein Fluid |Dark brow 1.04
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