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Influence of Fly Ash Content with Respect to the Fresh and
Mechanical Properties in Concrete
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ABSTRACT

The role of fly ash in concrete become impotant with finding the charateristics
of fly ash in which it is used as cement replacement material. An experimental
study is carried out to investigate the characteristics of concrete containing fly
ash. The loss of slump and air content of fly ash concrete tested up to 120 minutes
are lower than those of ordinary concrete. but the setting time and bleeding are
increased with increasing fly ash content. The compressive and tensile strength of
fly ash concrete are slightly lower than those of ordinary concrete between 7 and 28
days. however, the long-term (at 180 days) compressive strength of fly ash concrete
is significantly higher. In addition. fly ash reduces the heat of hydration and peak
of temperature rise in concrete
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Table t Chemical composition and physical characteristics of binders

o Specific
Si0s AlO3 Fe203 Ca0 MgO S0s Ig. loss | Specific
Item surface area
(%) (%) (%) (%) (%) (%) (%) gravity
Sort (cni/g)
Cement 20.68 5.16 3.02 62.42 4.71 2.42 1.36 3.15 3.450
Fly ash 57.09 24.66 10.50 2.58 1.37 0.94 3.02 2.10 4,350
Table 2 Proeperties of aggregate
Fineness )
Absorption Unit weight | Abrasion | Stability
Sort Specific gravity modulus )
(%) (kg/m®) (%) (%)
(F.M)
Fine aggregate 2.6 1.2 2.7 1.570 - -
Coarse aggregate 2.7 0.9 6.7 1,655 32.0 3.8
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Table 3 Mix proportions of concrete

Binder(kg/m")
Design strength FA level
(ke/crl) (%) Water Cement | Fly ash Fine Coarse Admixture
aggregate | aggregate
270-FAO 0 170 420 - 740 1032 0.2
270-FA10 10 170 378 42 735 1021 0.2
270-FA20 20 165 336 84 655 1099 0.4
270-FA30 30 150 294 126 661 1115 0.7
270-FA40 40 140 252 168 662 1122 0.8
270-FA50 50 135 210 210 642 1138 L1
180-FA30 30 180 233 100 747 1030 0.4
240-FA30 30 170 245 105 707 1082 0.5
270-FA30 30 150 294 126 661 1115 0.7
350-FA30 30 140 306 131 696 1090 2.0
500-FA30 30 130 325 139 660 1126 2.0
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Fig. 1 Setting time with various fly ash level
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Table 4 Slump loss and reduction of air content with time

. 0 30min 60min 90min 120min
A devel Slump Alr Stump Alr Slump Alr Slump Alr Slump Alr
(%) (em) content (em) content Cem) content Cem) content (em) content

(%) (%) (%) (%) (%)
270-FA0 12.0 5.0 8.0 3.9 4.7 3.4 3.2 2.6 1.8 2.3
270-FA20 12.0 5.0 9.2 3.4 5.7 3.2 3.6 3.0 2.2 2.6
270-FA30 12.0 5.0 9.0 4.3 6.0 4.1 5.3 3.8 3.8 3.0
270-FA40 12.0 5.0 10.0 4.1 6.0 3.3 4.7 3.0 4.0 3.0
270-FA50 12.0 5.0 7.7 4.0 5.1 3.8 5.1 3.5 4.3 3.2
180-FA30 12.0 5.0 8.1 4.3 6.4 4.1 5.1 3.4 3.4 3.3
240-FA30 12.0 5.0 8.7 4.8 7.1 4.3 5.5 4.1 5.5 4.0
270-FA30 12.0 5.0 9.0 4.3 6.0 4.1 5.3 3.8 3.8 3.0
350-FA30 12.0 5.0 5.8 3.6 4.8 3.1 3.4 2.8 2.4 2.4
500-FA30 12.0 5.0 7.3 4.3 6.0 4.3 5.1 3.6 4.7 3.6
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Fig. 2 Rate of bleeding with various fly ash level
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Table 5 Compressive strength of fly ash concrete
Concrete mix

Compressive strength (ke/cm®)

3day Tday 28day 90day
270-FAO | 224 276 352 397
270-FA10| 187 258 358 438
270-FA20| 236 287 376 496
270-FA30| 200 280 406 530
270-FA40| 188 231 345 475
270-FA50] 165 221 343 486
180-FA30( 96 173 255 378
240-FA30( 132 204 327 410
270-FA30| 200 280 406 530
350-FA30| 210 292 375 523
500-FA30| 355 454 582 741

Table 6 Tensile and elasticity

. Split tensile Flexural strength Static mo.djulus of Dynamic modulus of
Concrete mix streng'gh (kg/em?) elasticity elasticity (kg/cm?)
(kg/cm®) & (kg/cm®) v K8
Duration Tday 28day Tday 28day Tday 28day 28day
270-FAQ 21 30 30 37 2.7x10° | 3.1x10° 4.3%x10°
270-FA30 17 23 29 36 2.8%10° 3.4%10° 4.4%10°
270-FA50 14 31 21 35 2.9x10° | 3.2x10° 4.3%x10°
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Table 7 Heat evolution of cement-fly ash paste

Concrete
24 Hours | 48 Hours | 72 Hours
mix
270-FAQ 43.3 cal/g | 54.9 cal/g | 62.4 cal/g

270-FA10 | 42.4 cal/g | 52.9 cal/g | 59.5 cal/g
270-FA20 | 35.0 cal/g | 45.7 cal/g | 49.0 cal/g
270-FA30 | 31.8 cal/g | 40.7 cal/g | 45.8 cal/g
270-FA40 | 28.5 cal/g | 37.5 cal/g | 42.8 cal/g
270-FA50 | 23.9 cal/g | 31.7 cal/lg | 36.2 cal/g
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Table 8 Adiabatic temperature rise curve of fly ash concrete

Concrote (knlstant'of adiabatic temperature
rise curve per hour
mix K () :
270-FA0 50.5 1.42
270-FAL0 49.0 1.34
270-FA20 45.8 118
270-1FA30 42.9 [ 1.03
270-1FA40 31.7 L 0.89
270-FALO 30.5 l 0.50
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