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ABSTRACT

* Recently, the coal-ash production has been increased by increase of consumption of electric power. So it is
important to secure a reclaimed land and treatment utility for coal-ash.

This is an experimental study to compare and analyze the engineering properties of concrete according to W/C and
replacement ratio of bottom ash. For this purpose, the mix proportions of concrete according to W/C(40, 50, 60 %) and
replacement ratio of bottom ash(0, 10, 20, 35, 50%) were established, and then tested for slump, chloride content,
setting time, bleeding content, compressive strength. Also the durability test of concrete with W/C 60% was
performed.

According to test results, it was found that the bleeding content of concrete decreased as the replacement ratio of
bottom ash increased. And the chloride content of concrete using the bottom ash increased as the replacement ratio of
bottom ash increased, but it is satisfied with the chloride content of fresh concrete 0.30 kg/m3 below( concrete
standard specification; regulation value). The compressive strength of concrete using the bottom ash was similar to
that of BAO concrete after 28days of curing and the carbonation depth of concrete was increased according to
increase of the replacement ratio of bottom ash.

Keywords : bottom ash, sefting time, bleeding content, compressive strength, carbonation
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Table 1 Experimental plan and mix proportions

W/C| pocior” | Aiming | Water coptent | s/a Unit weight™ (kg/m®) Test items
(%) | 73T [slump (cm) (kg/m”) | ¢clBal s | o Fresh Hardened
BA 0 0 700
BA1Q 54 630
40 BA20 450 | 108 | 560 {1043
BA35 189 | 455
BAS50 269 | 350 + Slump (cm) - Compressive strength
BA 0 0 730 - Chloride content (MPa)
BAI10 5 | 657 (kg/m®) + Carbonation depth(mm)
50 BAZ20 82 180 41 360 | 112 | 584 |1088| - Setting time > Drying shrinkage™"
BA35 167 | 475 (hr.) - Sulphate resistance”™”
BASK0 281 | 365 - Bleeding content - Depth of chloride-
BA O 0 750 (em¥/em? ion penetration(mm)”**
BA10 58 | 675
60 | BA20 300 [ 116 | 600 [1043
BA35 202 | 488
BAS0 289 | 375
* BA : Bottorn Ash, Number is replacement ratio of fine aggregate volume
#% C ! Cement S '@ Sand G : Gravel, +xxx Tested for W/C 60%
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Bottom-Ash Ratio of water absorbtion: 5.8%
5.G: 1.97
Admixture Superplasticizer (naphthalene-based)

Table 3 Chemical analysis of bottom ash
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Table 4 Experiment results

Fresh concrete Hardened concrete
w/C Bleeding Chloride . Carbonation Depth of CI’
(%) Factor dg;%g(%/ ())f S(l:nr%p content content Compressive strength (MPa) depth (mm) penetration
° (cm¥em®) | (Clkg/m®) [ 34 [ 7d | 28d 56d 28d 56d (mm)
BA 0 0.8 7.0 0.14 0.045 25.4 38.3 69.9 83.1 1.50 1.00 -
BA10 0.7 85 0.11 0.061 25.2 36.7 66.0 76.4 2.40 2.80 -
40 | BA20 0.8 7.0 0.06 0.064 29.9 38.2 65.0 70.7 2.30 3.70 -
BA35 1.0 9.5 0.04 0.067 35.4 41.1 73.4 78.7 2.70 3.10 -
BA5K) 1.2 8.0 0.03 0.095 32.0 41.3 67.8 72.2 2.90 3.00 -
BA 0 0.6 7.5 0.28 0.026 18.4 27.4 53.0 59.9 3.38 4.22 -
BAI10 0.6 8.0 0.26 0.060 19.0 26.7 58.1 66.3 4.64 6.60 -
50 | BA20 0.8 7.0 0.22 0.055 18.4 29.4 53.4 64.2 476 6.36 -
BA35 0.9 8.0 0.17 0.075 19.7 29.7 55.5 62.2 5.24 6.88 -
BAS0 1.1 6.5 0.10 0.090 189 | 24.8 48.6 60.2 6.74 8.06 -
BA 0 0.6 10.0 0.50 0.052 13.0 20.1 32.8 35.2 5.73 7.50 84
BA10 0.8 7.0 0.45 0.051 19.0 24.3 33.6 36.7 7.00 9.20 10.1
60 | BA20 0.7 75 0.38 0.079 17.7 23.0 32.0 34.0 8.28 10.10 10.1
BA35 0.8 10.5 0.39 0.082 16.6 21.2 30.6 34.1 9.05 12.10 97
BAS0 0.7 7.0 0.08 0.097 149 20.5 30.1 32.5 10.30 12.20 11.2
« Superplasticizer
14 0.7
N & —A— W/C 40%
IW/C 40% 06 |
2T owicso B 5 ~0-W/C50%
— AW/C 60% = 05— —O0—W/C 60%—|
* 10 g
g = 04 —
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Fig. 4 Variation of dosage of SP Fig. 5 Variation of bleeding content
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