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Fundamental Properties of Concrete Using
Casting Foundry Fly Ash as an Admixture

PA LT TIX|**
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ABSTRACT

Disposal of casting foundry fly ash generally depends on reclamation up to the
present. This is the great loss from a standpoint of saving resources and utilizing
industrial wastes. Therefore, a study on the reuse of fly ash as a substitute material
for construction is necessary in order to utilize industrial wastes, to reduce cost and
improve quality in producing concrete products, and to protect environment from
pollution.

In this study, methods for the reuse of the casting foundry fly ash, industrial
wastes products, as an admixture for concrete are discussed. For this purpose, fly ash
was extracted from casting foundry and tests of physical and chemical properties are
executed. Also, various characteristics of concrete using fly ash as an admixture are
experimented. Finally, the reuse methods for casting foundry fly ash are presented.
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Table 1 Physical properties of fly ash

Classification Unit ratio of Compressive Specific Blajne Ignition Moisture
water (%) strength ratio (%) gravity (em®/g) Loss (%)
- T
Casting foundry 94.3 79.0 2.73 3,269 2.7 0.2
fly ash
Steam power plant
93.2 116.2 2.31 3,186 4.9 0.1
fly ash
KS L 5405 under 102 over 60 over 1.95 | over 2,400 | under 5 under 1
(at 28 days)
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(c) steam power plant fly ash (x200)
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(d) steam power plant fly ash (X 1000)
Fig. 1 SEM photographs of (a,b) casting foundry fly ash and (c,d) steam power plant fiy ash.
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Table 2 Chemical compositions of fly ash

Item Si0g Al203 | Fez03 NagO MgO | MnO | CaO | K20 SOz
Casting foundry fly ash 84.7 6.30 3.52 0.38 -0.06 | 0.26 | 0.72 | 1.41 tr
Steam power plant fly ash | 49.0 36.60 | 4.40 0.20 0.06 | 0.19 | 2.87 | 0.97 0.97
KS L 5405 over 45 - - - - - - - -
ASTM C618 (F) over 70 under 1.5 under 5.0
ASTM C618 (C) over 50 under 1.5 under 5.0
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Table 3 Physical properties of aggregate for concrete
e . Finess Surface Unit . Material Finer
Ttem Spem_flc Absorption modulus | moisture weight Sounadness Abr?smn than 0.08mm
gravity | (%) (FM) % | kefm® | P 2 %)
Fine 1958 | 1.420 3.09 2.94 1.429 6.40 - 1.800
aggregate
-
Coarse | g5 1.189 6.85 0.60 1.465 7.10 11.5 0.296
aggregate
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Table 5 Mix proportions

R . AE Water
i Unit Weight (kg/m® ;
Classification S Gmax | W/C || s/a |Slump coﬁ‘tl;nt it Welaht (ke/m> reducing
(kgf/cm®) | (mm) | (%) (%) | (cm) %) W c S G agenat
(g/m°)
Ordinary 280 | 20 | 50 | 51 2.0 | 183 | 368 | 898 | 979 0
concrete
AE concrete 280 20 45 41 6.0 146 324 790 | 1188 65

Table 6 Unit weight of cement and fiy ash

[unit ; kg/m?}
Classification Ordinary AE concrete
concrete
Replacement | CF( c|sp|c|cr|c|sp
ratio (%)
0 368| 0 |368] 0 |324| 0 [324] O
10 3311 32 |331| 27 [292] 28 [292] 24
20 294 64 1294 54 1259]| 56 |259] 48
30 258) 96 1258} 81 |227| 84 {227] 71
40 221112812211108]194/112(194) 95
50 184{1591184(1351162{140}162{119
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Fig. 2 Effect of fly ash replacement ratio on
slump values
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Fig. 3 Effect of fly ash replacement ratio on
air content
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Fig. 4 Effect of fly ash replacement ratio on
unit weight at 28 days
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Fig. 5 Effect of fly ash replacement ratio on
compressive strength at 28 days
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Fig. 6 Compressive strength versus age for concrete
with fly ash replacement ratio of 20%
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