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Engineering Properties of the Concrete Using Reject Ash

Pre-mixed Fine Aggregate
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The purpose of this study is to analyze the fundamental characteristics of concrete with the change of reject ash(Reject ash=Rj) in the
mixed aggregate where single grain aggregate of different grain size and aggregate of opposite grain size are mixed together, to
analyze the possibility of a mixed aggregate system that premixes at an aggregate manufacturing plant and delivers it as one
aggregate. As a result of the experimental study, it was found that the grain size regulation is satisfied if the mixed aggregate(CSb+SS)
is substituted for about 5% of Rj. In the case of the fluidity slump, slump flow and air volume, it was found that they decrease as the
substitution ratio of Rj increases, while the compressive strength increases as the substitution ratio of Rj increases. Therefore, it is
analyzed that it would contribute greatly to an improvement of quality such as improvement of compressive strength if adequate
fluidity and air quantity are secured by the water reducing agent and AE agent while premixing the Rj, which is disposed of by landfill,

with about 5% of the mixed aggregate.
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WEeh X el Zez #eaxe ZHE % CHUME ZTHet BB
Target slump(mm) | 180 + 15
Target air content(%) 45+ 15 g SMe| E2/d &2 Table 52 21, Y= Fig. 11
Binder OFC____ r} B3 AERl= B CAlel S0I2AE A3, 2
Mixture Crushed sand A(CSa)" o A= (1alo
Aggregate Single 3 | Crushed sand B(CSb) 2 grS MSoii
type Sea sasnd(SS)
Mixed 1 CSb+SS(6:4) . .
") Table 3. Physical properties of cement
Rj” replacement rate of
. . 50 02557510
mixed aggregate(%) Setting time Compressive
Slump Density | Blaine | Soundness (min.) strength(MPa)
Fresh concrete 3 Slump flow 3 ()
Jr— (gem) | em'fe) | Oy | Final d; d: dig
Experiment C - . n Y5 S S
Hardened concrete 1 ompressive strengt 3.15 3,390 0.05 230 | 345 | 24.8 | 39.3 | 56.9
(3, 7, 28 days)
1) Plain
2) Rj=Reject ash Table 4. Physical properties of Rj
Blaine(cm?/g) Density(g/c’) L.O.I"(%)
Table 2. Mixture proportions of concretes 2990 2.20 6.3
- - 1) Loss on ignition
. Weight for unit volume of
Series W | C 3
W/C & g/ & g/ aggregate(kg/m’) AE
Agaregate Rj | (%) ) | ) Coarse | Fine aggregate | (C/%)
E5res (%) aggregate | CS | SS | Rj
CSa 856 | 0 0
Single|CSb| 0 183 | 366 862 876 | 0 0
SS 859 | 0 0
0 521 (348 | 0
CSb|2.5 %0 508 | 339 | 22 0.02
Mixed| + | 5 183 | 366 862 496 | 330 | 43 .
SS 75 482 322 65 10[umi - HicHfSE ~. 2016-04-19.
10 469 | 313 | &7
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Table 5. Physical properties of aggregate

. Water Passing ratio of | _.
Density . Fineness
Type (gferr) absorption 0.08mm modulus
ratio(%) sieve(%)
CSa 2.66 1.92 4.98 2.96
Fine CSb 2.67 1.52 3.82 3.27
ageregate SS 2.60 1.13 2.89 2.06
CSb+SS
2. 1. 44 2.71
(6:4) 64 30 3 7
Course aggregate | 2.63 0.36 0.51 6.71
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Fig. 1. Grading curve of aggregates
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Fig. 2. Mixing sequence of concrete
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Fig. 3. Grading curve depending on different types of mixed
aggregate(CSb+SS)
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Fig. 5. Slump with fine aggregate type and Rj replacement
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Fig. 6. Slump flow with fine aggregate type and Rj replacement
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Fig. 7. Air contents with fine aggregate type and Rj replacement
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Fig. 8. Compressive strength with fine aggregate type and Rj
replacement(3 days)
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Fig. 9. Compressive strength with fine aggregate type and Rj
replacement(7 days)
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Fig. 10. Compressive strength with fine aggregate type and Rj
replacement(28 days)
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Table 6. Comparison of performance of concrete depending on Rj contents

) Rj replacement of
Series (éos/a) pre-mixed fine aggregate(%)
T o as| 5 [75] 10
Slump 100 [S1| A 44| A 38| A35|A|32|A
Slump flow 100 |76 | A |T2| AT A]69|A69| A
Air contents 100 |90 | A |86 | A 80| A |78 A 66| A
) 7day | 100 |100| O [113| O [125| O [134| © |164| @
Compressive ¢ v 1 100 [109] O [139] © [147] © [150] © [195] @
strength
91day | 100 [108] O [129| O [159| © |163| @ |183| @

1) Comparison with CSa
* A: less than 100, O: 100~130, ©: 130~160, @: higher than 160
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