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An Experimental Study on Strength Development of Concrete
Including Fly Ash
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ABSTRACT: The main objectives of this study are to carried out in order to evaluate strength developmemt of Fly Ash concrete
containing various amounts of Fly Ash such as 0%, 10%, 20% and 30%. The experimental variables included in this test program
consist of content of Fly Ash, concrete strength and chemical activation. As Fly Ash content increases, air content, strength development
of concrete and slump loss of normal strength concrete were gradually decreased. The inclusion of NaxSO; increased the short-term
strength of concrete that contains Fly Ash. In addition, the strength development of concrete that contains Fly Ash and NaSO; were

improved.
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Table 1 Chemical properties of cement and fly ash
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SO, ALO; Fe:0; Ca0 MgO SO, Ig. Loss . Specific
Class Densit surface
%) %) %) %) %) %) %) L e
Cement 20.6 5.6 33 63.1 34 2.1 1.2 3.15 3,150
Fly Ash 52.1 254 12.9 2.6 1.4 0.1 37 2.12 3,400
Table 2 Physical properties of aggregates
, Absorption . Bulk unit
Class Densi Fine modules
vy (%) (kg/m’)
Fine aggregate 2.61 1.2 2.58 1,512
Coarse aggregate 224 03 7.42 1,552
Table 3 Mix ratios of concrete
. . 3.
Design Mix proportions (kg/m’)
strength Mixtures Binder Fine . .
(kg/em’) W/B Water Admixture
Cement Fly Ash aggregate aggregate
24FA0 371 0
24FA10 3339 37.1
0.542 201 628 1,077 3.71
24FA20 296.8 742
240 24FA30 259.7 111.2
N24FA10 3339 371
37
N24FA20 0.542 201 296.8 742 628 1,077 (NaxSO4
1.5%)
N24FA30 259.7 111.2
60FAQ 520 0
60FA10 468 52
600 0.315 164 728 937 104
60FA20 416 104
60FA30 364 156
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Fig. 1 Air content of Fly Ash concrete
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Fig. 2 Slump variation of fly ash concrete (240kgf/cm’)
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Fig. 3 Slump variation of fly ash concrete (600kgf/cm’)
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Fig. 4 Strength development of fly ash concrete (240kgf/cm2)
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Fig. 7 Ratio of strength development of fly ash concrete
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Fig. 9 Strength development of fly ash concrete including
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4.2 =

BEAzaAes n}ndAazEd Zdold4]
AE A7 fa2lEY A¥dy, oS3 22 A2S 499
o},

(1) ZehololFe] Hride] JvASF Fr|ao] Zidhe A4
T2 Jehlglen, o Eejolodslule] T vEAALR
o] d&g vXe AoR Ay, T7|ABAE FAds) A
7lellol & Reg EAEh

(2 REREZAYES ul=FIACE Zefololse] A}
o] ZrlEeE 27|05 Bde 3 e, &g
olofsi7} Hrte A EE A7|AEe] Tdo] FHUk
(3 EEAEZEZasEsl uAEZABEQ 3 Zdleldse]
A7VEE 1022 WA 27|35 € A7)tz 233 E
EA9] g BAV 91 Aoz 2AHY, ANEFS B
olof] 10%H = A ZAAHQ EAHNEAFS e F

22

AE Aoz P

@ Eepololdl Mrhgel IVMESE FazEd dEe
Soprl B PAFYEE 7R NaSO.8l 2AE Arkshd,
F2H S FNA w2 ZREE 2R 5 S A
o2 godrh

®) FUFLES 71 NaSO.9] 1A bl whe WekEg
R FUATY] Aol FrHHer Fasty, FtololH ]
FAANY 2 F2e] AASP} o] Fojxok & Aotk

-

FF, INZIAYETEE FdoldHE AL Hrlet
g BFxAE ¥ TR FIANEE NE F

A& AL AdEH, FIAE Hrig Eeto|fdEaeErx

ZERdAE bl ot AERA, BN L FATANE

o og EalEe] WTHAGo] Majslolol & Aot

%02 s

A, HMAE, A2E199)). ‘s EefoldsZaYES]
B7VEERGe B A7, FxFAESHR]. A3 4
3, pp 107~115.

d=E, wW7143(1998). “Fly AshE AMR3 38R AE
9] frEgdol A A e FF A, A12Y, AL,
pp 153~161.

A7 $1998). “EetolfHAE TR AHET ZAYES] &
35 A A7 M=, ddddtn E53E.
ol &, ¥4 8(1998). “T7|Fe] ZelolfHAZARNE F=d
ol v= G, ST EFHA]. A10H 15, pp

101 ~108.

o8, AN, “EolfHZAYESY] T B JIH
Aol &k A4, FxIAESSA. A3A 238, pp 8
7~95.

28(19%). “N&3|(Fly ashA 2] @&t hA”, o] &g
=A==, pp 8~9.

FH AL S AR A(1999). “Meks] 3 SFHGETA
=R

ACI Committee 226(1985).
Commitee Report.

Caijun Shi and Robert L. DAY.(1995). “Acceleration of the
Reactivity of Fly Ash as Chemical Activation”, Cement and
Concrete research, Vol. 25, pp 15~21.

Fraaya L. A.(1989). “The Reaction of Fly Ash in Concrete”,
Cement and Concrete research, Vol. 19, pp 235~246.

Hague. M. N.(1984). High Strength Fly Ash Concrete”, ACI
Journal, Jan-Feb.

Hague. M. N. and Goplan. M. K.(1986). “Strength Development
of inadequately cured high Fly Ash Cement and Structural
Concrete”, Cement and Concrete Research. Vol. 16, pp 281~
298.

Mukherjee, P. K., Loughborough, M. T., and Malhotra, V.
M.(1983). of High-Strength  Concrete

“Use of Fly ash in Concrete”,

“Development



Heb7l Edg 2AYUE Zuddol g AF 71

incorporating a large Percentage of fly Ash Concrete and research, Vol. 16, pp 227~238.
Superplasticizers”, Cement, Concrete and Aggregates, 4; pp 8  Swamy, R. N.(1983). “Early Strength fly Ash Concrete for
1-~-86. structural Application”, ACI Journal, Sep-Oct.

Popovics, S.(1986). “What Do We Know about the Contribution
of Fly Ash to the Strength of Concrete ?”, ACI SP-91.

Ravina. D. and Methta, P. K.(1986). “Properties of Fresh Concrete  2000%d 59 259 91 A%
Containing Large Amount of Fly Ash”, Cement and Concrete 2000 7€ 7Y F£AE A




