Preliminary Study for Optimum Mix Design of Concrete
Incorporating Waste Foundary Sand
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Abstract

The waste foundry sand might be recycled in concrete, resulting in energy saving and
environmental protection. An half Factorial Exprements were performed with the variables of
W/C ratio, S/A, Sand/Waste foundry sand ratio and Slump as a preliminary study for optimum
mix design of concrete. The results show that the W/C ratio is the most important factor to the
concrete strength. The substitute of waste foundry sand up to 30% has little influnce, saying

that it can substitute the fine aggregate without damaging the concrete properties.
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Table 1 Chemical Properties of Waste Foundry Sand
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Table 3 Strength Test Result of Specimen
T : Compressive Strength Tensile St‘.r(}ngth
‘ Rg“ AlB.C:D| (Kg/ecm’) (Kg/em®) ]
3 oraer | Mean (St.Dev) Mean(St.Dev)
o, . -3 [ om0 | %0 | w80 | w3 3344 | 3344 | 2627
7 257(61.17) 31.05(3.38)
. L 172 | 255 | 280 | 985 | 283 2303 [ 2547 | 2510
- 243(36.87) 24.55(1.05)
; 1 197 [ 191 | 201 [ 166 [ 185 21.34 | 3089 [ 2070
7 sz 24.31(4.66)
A " - G < 2396 | 3185 | 2508
i P 222(31.15) - 26.96(351)
o o Dol 18 [ 160 | 158 210 256 1943 | 3089 | 2834
t 190(39.81) 26.22(491)
6 |- 283 | 236 164 | 260 | 267 2357 | 3025 | 21.00
243(42.85) 24.94(3.90)
S oL 139 [ 191 | 199 200 | 231 1815 | 23% | 1755
1 192(29.81) 19.87(2.94)
s Ll W [ 213 | 210 | 152 | 15 2397 | 2579 | 1787
| | 173(31.33) . 22.54(341)
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Table 4 Analysis of Variance of the Strength Test Result

© Sowrce 5 Sum-of-squares hDF‘ Mean- Srquare F-Ratio P
A 1 1620 0.112 0.7495
B’ b 3872.0 468 0.07495
< 1 91125 1879 0.2196
i D | 23805 2.205 0.1881
Compress | AxB 1 450 0.003 0.9578
Strength AXC 1 128.0 0.088 0.7768
( ke/cnf ) AND 200.0 1 200.0 0.139 0.7225
BXC 190,125 1 190125 0.130 0.7305
BND 120,125 1 120195 U 0.7847
(D el | 6135 0.004 0.9510
Error ""Jl 179.23 64 12362.18 -
A 0.125 1 0.125 0.011 0.9213
B 25125 1 25.195 2.548 0.1616
C 21.125 ] 2112 2.548 0.1616
D 3155 1 3.125 0.977 06177
Tensile ANB 21.125 1 21175 01616
Strength ANC 3005 Lo 3125 77 0.6177
( kgferm ) AND 105 ! BB 0097 | 07663
BxC 1.125 1 125 0.097 0.7633
BxD 3.125 1 3.125 0.277 0.6177
L CxD 21.125 1 21125 2548 0.1616
| Ermror 985876 64 154.04 ] ~
" statistically significant at the 90% level of confidence
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Fig.1 Compressive Test Result Fig.2 Effect of S/P to Compressive Strength
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Fig.b Effect of Slump to Compressive Strength Fig.6 Compressive Strength(AB)
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Fig.11 Cube Plot of Compressive Test Result(ACD)
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Fig.12 Cube Piot of Compressive Test Result(BCD)
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