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Optimum Mix Design of Concrete Incorporating Waste IFfoundry Sand
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ABSTRACT

The waste foundry sand might be recycled in concrete, saving energy and protecting
environment .

An half~ factorial experiments were performed with the primarary variable such as
water-cement raito. waste foundry sand substitution ratio, fine aggregate ratio and slump
as a preliminary study for optimum mix design of concrete.

The preliminary study show that the water-cement ratio is the most important factor to
the concrete strength, followed by slump. The substitute of waste foundry sand up to 70%
has little infulence, indicating that it can substitute the fine aggregate without damaging
the Concrete strength.

The interaction between waste foundry sand substitution ratio and fine aggregate ratio
was most significant to the concrete strength among the 2-way interaction variable.

Only compressive strength affect the formation of optimum mix design area more as
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waste foundry sand, satisfying the target

cement ratio and fine aggregate ratio.

target compressive strength increases. Optimum mix designs of concrete incorporating

responses, were proposed in terms of waste foundry sand substitution ratio, water
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Table 1 Chemical Properties of Foundry Sand
Unit €200
STOJALO L Fe 0 TIOAMnO[CaO [ MgO KO Na O] 1P OO
B30 0.031 129 10561001 1087 002110561 047 1003 2.91
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Table 2 Physical Properties of Aggregates & Foundry
Sand
Coarse Fine Fine
o Aggregate | Aggregate | Aggregate
Classification
Crushed . ) Foundry
River Sand
Stone Sand
Size {(mm) <25 €3] <118
Specific Gravity 2.61 2.60 243
Absarption (%) 0.91 1.23 1.63
Fineness Modulus 6.63 2.99 115
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Table 3 Chemical Properties of Ezcon

Solid S04- Specific Cl .
. _|PH . lon Solubility
Intensity | Intensity Gravity | Intensity

- - digsolved
A% ¢1.2% | K.

1.21g/ml| < HOOppm|negative jon

in water
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Table 5 Mixing Design of Concrete
Unit (kg/m*)

Waste Foundry

Run ordert Water [Cement) Sand Gravel
Sand
48] 169 A83 | Add 96 49,44 1103.6
) 169 483 118,32 346,08 11536
3 169 Ak ARd ] 59T 12551
“4) 1604 338 161,37 376.03 120551
3 16% AR 543,36 65,92 OR& .S
(6) 169 13 197 76 A6k ORE 8
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Table. 6 Strength Test Result of Specimen

Run \ 5 P b Compressive Strength (ke/em”)
order| ' Mean (Std.Dev?
1 ] [ esa s [
02630338
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Table 7. Analysis of Variance of the Strength Test Result

Sum-of- | Mean- I
Source DI [
squUares Square Ratio
A IR6T6 I 38676 004 (09512

R
0

I3 [I671A07 | 1 ] 4671407 | 27471 | 00019
0

(‘ JORSG0 1T | 208590 022 | (L5868
D 12125213 1 | 2425213 | 0267 | (16210
Compressive ] AXB 21708913 1 1 1 2471913 | 0272 106204
Strength | A C 2097900 | 1 ] 2097.900 | 0.220 | 0.6189
kg fem AXD 2967966 | 1 | 2967966 | 0.330 | O0.0867
BXC 13067966 | 1 | 3967966 | 0.330 [ 05867
By | 2007000 | 1 | 20970900 | 0220 [ 0.6489

1

D AOR261 10824617 0230 {06188
Frror [147501.75] 48 | 3068.78

Sostatistically zignificant al the 95% level of confidence
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Table 9 Experimental Concrete Mix Design for
Optimization
Unit (kg/m?)

Fine Aggregate

Coarse

Run order] A K foundry Cement| Water
siand Aggregate
sand
@ |W10f 50 ] 35 bl 64 1198 388 | 169
@ T30 45 A0 | 205 217 1082 377 169

@ |A0H0 10| ] B8 | A 1142 24 169

@ (TR0 B DA A0 207 1082 371189

By (W00 ] E | 581 b1 1142 241169

®)  |0p W[ T12 79 %ty 4241 169
@ S S VTV S B 1 396 966 42 169
& TOR0 A |0 | A 217 1082 3T 9
9 JR A0 | sh | 823 323 119 358169
ao OIS V1 I I O IR B 15 1014 3881689

v FLEIS V1 I O B RS 01 217 1082 3T 169

3
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A Sand/Toundry sand, B2 W/C O S/A

Table 10 Test Results of optimum experimental design
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Table 11. Optimum Range of Target Responses
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