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The Mechanical Properties of Concrete Using
a Large Amount of Fly Ash for Replacement Method

Z By eF Z Ef AT T A M
Kim, Tae-Wan Kim, Tae-Sik Jin, Chi-Sub

Abstract

This paper presents the results of an experimental investigation carried out to evaluate
the mechanical properties of concrete mixtures in which fine(S) and coarse(G) aggregate was
fully replaced with fly ash(FA). And flowability reduction problem in a large amount of fly
ash concrete settled addition water(W;) in concrete mixture. In the test, water-cement
ratioWy/C) was 035, 045 and water-fly ash ratioWyFA) was 035 045. The fly ash
replacement is two different method of P and Q. The P method is mix property that the fly ash
and addition water(Wy) weight is equal to the aggregate weight [ FA + W = G (or S)]. The Q
method is mix property that fly ash is equal to aggregate weight, and added addition water(Wp)
[ FA + W > G (or S)]. Test were performed for properties of fresh concrete and compressive
strength were determined at 3 7, 28 and 91 days. The result, compressive strength was
improvement  that W,/C=035, WyFA=0.35 and fine aggregate replacement in P method series
than others. The flowability at Q method was improvement result than P method, but
compressive  strength  was not. Test results indicate significant improvement in the strength
properties and flowability of plain concrete by the inclusion of fly ash as fully replacement of
fine and coarse aggregate, and can be effectively the fly ash replacement method.
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Table 1 =X &4

FM Density (g/cm)
Fine Aggregate 2.35 2.58
Coarse Aggregate 7.27 2.65
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Table 2 Z2tolof 2| =2|-35t% 4

Chemical composition of raw material

OPC (%) Fly Ash (%)
SiO; 20.68 5862
AlOs 5.16 23.74
FexO3 3.02 743
CaO 62.42 327
MgO 2.80 0.84
SO 1.81 053
Loss on ignition 1.22 3.21
Physical properties of raw material
Density (g/cm) 315 215
Specific surface of raw material (cn/g)
3,150 3,450

Table 3 EstHde| EM

Type pH Density (g/cm) SOy (%)

powder 8.42 0.71 2.04
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P CASE FA + W = G (or S)
Q CASE FA + Wy > G (or S)

[ water { We )
B Coment (C )
[C0Fine Aggregate (5 )

E=Fly Ash (FA)

(I Water (W1 )
[ESE3 Coarse Aggregate (G )

Concrete Composition Ratio(%)

Fig. 1 i 2 7§ (P CASE and Q CASE)
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Table 4 v &M Al (Unit = kg/m*)
W./C S G
OPC3 | 0.35 720.00 980.00
W./C S G
Wi/FA FA Wi
P3SA | 035 0.35 53333 18667 980.00
P3SB | 035 0.45 49655 22345 980.00
Q3SA | 035 0.35 72000  252.00 980.00
Q3SB | 035 0.45 72000  324.00 980.00
W/C S G
Wy/FA FA Wi
P3GA | 035 720.00 0.35 72592 254.08
P3GB | 035 720.00 0.45 675.86 304.14
Q3GA | 035 720.00 0.35 980.00 343.00
Q3GB | 035 720.00 0.45 980.00 441.00
oPC4 | 045 670.00 892.00
W./C S G
WyFA FA Wi
P4SA | 045 0.35 49630 17370 892.00
P4SB | 045 0.45 462.07 20793 892.00
Q4SA | 045 0.35 670.00 23450 892.00
Q4SB | 045 0.45 670.00  301.50 892.00
W./C S G
Wy/FA FA Wt
PAGA | 045 670.00 0.35 660.74 231.26
P4GB | 045 670.00 0.45 615.71 276.33
Q4GA | 045 670.00 0.35 892.00 312.20
Q4GB | 045 670.00 0.45 892.00 401.40
Index
P WitFA=G(or S), Q : WitFA > Glor S)
31 W/C=0.35, 4 W/C=045
A WyFA=0.35, B @ W/FA=0.45
S : Fine aggregate, G : Coarse aggregate
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