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The Effect of Superplasticizer on the Physical Properties

of Cellular Concrete Containing Bottom Ash
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Abstract

This research studied the effects of superplasticizer on bottom ash cellular
concrete made from Portland cement and sand mixed at a ratio of 1:1 by weight and
with a foam content of 50% by volume. Sand was replaced by bottom ash at mixtures
of 0 50 75 and 100% by weight of sand and superplasticizer was used at 0 0.5 1.0 and
1.5% by weight of cement. The experimental results showed that increasing the amount
of bottom ash in cellular concrete decreased its compressive strength, density and
drying shrinkage but increased water absorption. The use of superplasticizer increased
compressive strength and density while water absorption and drying shrinkage decreased
with increasing quantities of superplasticizer.
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Type of Mix Proportion (By Volume, m3) Superplasticizer

Cellular | Cement | Sand Bottom | Foam Water (SP) %*
Concrete (OPQ) (SA) Ash Content

(BA)

0.0SPOOBA 0.127 0.155 0.000 0.500 0.218 0.000
0.0SP50BA 0.115 0.077 0.077 0.500 0.231 0.000
0.0SP75BA 0.110 0.040 0.117 0.500 0.233 0.000
0.0SP100BA | 0.104 0.000 0.155 0.500 0.241 0.000
0.5SPO0OBA 0.150 0.184 0.000 0.500 0.167 0.500
0.5SP50BA 0.131 0.088 0.089 0.500 0.192 0.500
0.5SP75BA 0.127 0.046 0.134 0.500 0.193 0.500
0.5SP100BA | 0.123 0.000 0.184 0.500 0.194 0.500
1.0SPOOBA 0.153 0.188 0.000 0.500 0.159 1.000
1.0SP50BA 0.134 0.090 0.090 0.500 0.186 1.000
1.0SP75BA 0.130 0.047 0.137 0.500 0.186 1.000
1.0SP100BA | 0.125 0.000 0.188 0.500 0.187 1.000
1.5SPO0OBA 0.165 0.203 0.000 0.500 0.132 1.500
1.5SP50BA 0.138 0.093 0.093 0.500 0.176 1.500
1.55P75BA 0.124 0.048 0.151 0.500 0.177 1.500
1.5SP100BA |  0.113 0.000 0.203 0.500 0.184 1.500

* By weight of cement
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Physical Test Ordinary Portland | Sand (SA) | Bottom
Cement (OPC) Ash (BA)
1. Specific Gravity 3.14 2.56 2.00
2. Blaine Fineness (cmz/g) 3,270 - -
3. Median Particle Size (micron) 13.00 - -
4. Absorption (%) - 1.21 6.18
5. Moisture content (%) - 0.47 0.43
6. Voids (%) i 34.6 46.6
7. Fineness modulus - 1.76 2.10
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