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ABSTRACT : This is the study for recycling waste foundry sand. Authors studied about main subject
of grading of aggregate and three experimental items such as physical properties of waste foundry sand,
optimum grading for concrete products of low water ratio, and quality variations of concrete products
according to substitution proportion of fine aggregate as waste foundry sand.

We were convinced of following results by experimental study. The first was that waste foundry sand
was not fit as the aggregate for concrete because of bad qualities such as grading, unit weight, solid
volume and passing 0.08 mm seive, so it is proper to composition using with other fine aggregetes. The
second was that optimum grading is fineness modulus of 277 to 3.28. And the last is that optimum
condition about substitution proportion as waste foundry sand is 10% of fine aggregate.

keywords : waste foundry sand, grading of aggregate, concrete products, fineness modulus
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Fig. 1. Process of this project
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Table 1. Test resuits of waste foundry sands
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Test items " Test ::wlts c Spec.1™1? Remarks
Fineness Moduius 220 1.94 2,29 - Normal range : 2.30~3.10
Max. size{mm) 1.2 1.2 1.2 - Range of size : 1.2, 2.5, 5.0
Specific gravity 258 248 26 > 25
Wateer absortion{%) 195 21 210 < 3.0
Unit weight(kg/nf) 1242 | 1,252 | 1,257 - Normal fine agg.(wet) : 1,350~1,500
Solid volume(%) 48 50 48 - River Sand : 55~65%
Under 0.08mm(%) 37 36 38 < 30
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Fig. 2. Grading test results

@ F4¢ 2 2

F48e 79 34 ¢ % e wsh 2o A
Ao 3F BF 21 o|she F4&E Holm o)
sadEg DEAY 71Z9 30 oFHE BEHT Y
om, AAle) ol MY BEF ARE Bolu Uk
BlZe ALolE 2INES ZAle) A% 25 ool
Rolob xR BALS] AFBAR: 2482 7122
Nekn ged ol B4 Edd 2o e WA
8 7198 o2 AR AN 2 CAHY e 7|

z¢ B2ain Yok

30 23
32'8 | I Water absorption —lll- Specific gravity 29 g
= c
> o
226} 121 &
g I-ZK é
S24 | l20 ¢
) ko

22 } 119 ®

=

20 18

A B C
Cormpary
Fig. 3. Test results of specific gravity and water
absorption

CLEAN TECHNOLOGY Vol.8 No.3

3 29983 TF L 238

DY SHFTFLE BE TIFA FEAHCAA
1,350~1,500(kg/m) 2] WS Holx Ro| H|do
HFEARE 1,242~1,257(kg/m") 9] M E Hol1 )
of vl¢ e gte Rojm Uk AHEL =3I 48~
50(%)S Bolx o HEA vldte ofg ¥ 3}
g Molm ok o] F AARE Hole AL TEA
€01 AT AZA Qo vehd #E4ez AREC

1,300 58
— CJunitweigtt -~ Salid vaume
e 1,280 1% &
2 {150 @
% 1,260 | | 46 %
2 1240 | 142 g
= 138 ©
5 1220 | 7]
> 0 1| a4

1,200 : 30

A B C
Corrpary
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Table 3. Experimental plan and mix proportion
Factors of experiment Mix proportion
Kinds of FM of W/C | Cement | Water | Aggregate Test items
aggregate apgregate 9 | /w9 | o/wy | (o/wd
& Solid volume
River sand 1.69 - 215 -2.77 .
Crushed sand 338 - 3.98 29 23.69 6.81 68.34 ® 3 day compressive Strength
o Surface roughness
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Table 4 Composition proportion of fine aggregate

Kind"| River sand | Crushed sand WEFS
63 27 10
b 56 24 20
c 49 21 30
d 70 30 0

1) is vertical line name in fig. 12.
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—_ 0(%) ) Test ages
g 80 oo i Substituli 1day | 3day | 7day
£ — % T proportion
w
o 60 0% | 271 | 291 | 329
Q
10(% 299 314 339
o 40 Raw data %)
g 0% | 205 | 212 | 234
6 30(%) [ 147 186 212
o 0 l 0%) | 100 100 100
015 03 06 12 25 5 10 Proportion by | 10(%) { 110 | 108 | 103
Size of seive{mm) 0(%) 20(%) 76 73 71
Fig. 13. Percentage passing of aggregate due to 30(%) 54 64 64
ratio of WFS
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Table 5. Experimental plan and mix proportion

Fig. 14. Compressive strength
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Factors of experiment Mix proportion
Kinds of ! Ratic of | W/C | Cement | WFS | Crushed River Water Test items
aggregate | WFES (%) | (ofwt) | (o/wt) | sand(o/wt} | sand(o/wt) | {o/wt)
River 0 %7 | 269 | - 34.17 3417 631
sand 10 %7 | 269 | 683 1845 43.05 631 |*Solid volume
. *3 day compressive
Crushed | 20 | 267 | 2360 | 1366 | 16.0 38.27 631 | Strength
sand 30 26.7 23.69 20.50 14.35 33.49 6.31
HAol= M8A M3z
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