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Experimental Study on Physical and Mechanical
Properties of Eco-concrete using Rice Straw Ash
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Sung, Chan Yong - Kim, Young Ik

Abstract

This study is performed to examine the physical and mechanical properties of Eco-concrete using rice straw
ash for planting. The tests for void ratio, compressive and bending strength with neutralization treatment
point, curing condition and coarse aggregate size are performed. The test result shows that the void ratio
is decreased with increasing content of rice straw ash. But, the compressive and bending strength are
increased with increasing content of rice straw ash. The greatest strength is appeared when neutrallzatlon is
treated in curing age of 6 days. These Eco-concrete is very useful for planting.

Keywords : Eco-concrete, Neutralization, Planting, Void ratio, Strength
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Table 3 Physical properties of rice straw ash

Specific | Unit | Specific Grain size (im)

gravity | weight area | 90 % | 50% | 10%
(20C) | (ke/m®) |(cm’/g)| pass | pass | pass
2.25 0.252 3.888 86.6 164 0.8

Table 4 Chemical composition of rice straw ash
(Unit : %)
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Table 1 Physical properties and chemical composition of cement (Unit: %)
Specific | Specific |  Setting time Chemical composition
gravity area (hrs-min) .
(20C) (sz/ g) | Initial | Final Si0y AbO; Ca0 MgO SOs K0 NaxO | Fex(Os
315 3,200 5-7 7-20 | 21.09 484 63.85 3.32 3.09 113 0.29 2.39
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Table 5 Mix design of ECO-concrete for planting

(Unit : kg/m")
. {Gravel I -

%\;[;)}é (iZs] ) Cement I\;S\l/gl strelf\if eash ple?s?i)c?;er (CVJYIQ)*
EC1 214 | 1500 0 21 53.6
EC 2 210 | 1500 42 21 56.9
EC 3 |5~10] 206 | 1500 8.2 2.1 57.9
EC 4 200 | 1500 121 20 59.3
ECH 197 | 1,500 157 20 62.4
EC 6 214 | 1500 0 21 497
EC7 210 | 1500 42 21 53.2
EC 8 |10~20, 206 | 1500 8.2 21 56.5
ECY 201 | 1500 121 20 517
EC10, |97 [ 15w | 157 | 20 | 614

*C : Cement, R : Rice straw ash
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Table 6 Test results of Eco-concrete for planting

Void Time of neutralization treatment (days)

Type | Curing | ratio Compressive strength(kgf/cm®) Bending strength(kgf/cm®)
(%) |Unfreat=| g | 13 | g |Unireat 6 | 13 | 20
BC 1 Water 379 55.7 67.8 69.9 67.3 61.4 155 158 165 163 16.0
Dry 52.9 57.2 62.6 58.3 532 154 155 163 16.2 16.0
BC 2 Water 354 61.9 68.9 714 70.3 69.8 174 183 186 180 18.0
Dry 58.7 59.9 68.0 67.3 66.7 17.0 180 18.0 180 178
EC 3 Water U5 735 76.3 80.0 75.2 74.2 204 21.1 215 213 21.0
Dry 67.7 730 76.6 719 68.3 186 202 208 207 20.3
BC 4 Water 297 92.2 93.0 95,9 95.6 93.6 20.9 221 22.4 224 22.2
Dry ’ 90.1 91.5 933 92.0 904 19.6 204 21.5 209 20.3
Water 91.8 92.5 93.0 92.3 921 20.7 21.3 219 219 208
EC S Dry Lo 83.2 89.1 924 91.5 878 189 198 213 209 20.3
Water 54.8 56.7 62.5 575 56.1 13.0 13.8 139 135 134
EC® Dry 99 464 | 523 | 593 | 537 | 495 | 128 | 131 | 135 | 135 | 132
BC 7 Water 587 60.5 63.1 66.7 65.5 61.7 16.3 16.6 16.8 164 16.2
Dry 545 56.2 62.8 59.8 58.2 159 16.1 16.3 16.2 161
EC 8 Water 570 674 718 724 72.3 70.3 181 191 194 189 188
Dry ’ 67.1 69.6 713 69.9 68.5 178 181 19.1 186 184
EC g Water %62 914 92.0 9.1 94.8 94.3 19.8 20.2 21.1 21.0 209
Dry 87.0 910 92.1 89.6 88.5 191 199 20.5 20.2 202
BC 10 Waler 351 82.6 90.5 92.5 90.2 37.2 187 18.4 198 1895 192
Dry 80.1 89.8 90.2 86.6 82.3 181 18.2 191 184 18.6
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