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Characteristics of Recycled Aggregate Powder Containing Mortar
Depending on Grinding Efficiency

Jinwook Bang', Youngil Jang®", Jongwon Lee’, Seokho Mun®, Hyunseung Chu*

Abstract: Inorder toevaluating applicability of RAP (recycled aggregate powder) in mortar, in this study, physical and mechanical tests was carried out. Material characteristics
of recycled aggregate and RAP were evaluated and the mechanical properties of mortar replaced with RAP were analyzed. Test result of sieve analysis showed that as the milling
tirme increased the fineness modulus was decreased and the distribution of 0.6 mm particle size was found to increase. The fluidity of mortar mixture substituted with RAP tended
to increase than Plain mixture. It was result that the increasing fluidity was affected by unreacted surplus water in the mortar as the binder was replaced with RAP. From the
compressive strength result of the mortar subjected to RAP, it was found that the RAP was able to replace up to about 109 of unit binder weight although the compressive strength
of mortar was decreased as the RAP replacement increased. From the above study, it can be concluded that the physical properties of RAP satisfied the quality standard of aggregate
for replacerment with fine aggregate. Moreover, in case of the RAP was replaced up to 10% of unit cement weight, it was able to be possible to improve fluidity and compressive
strength of mortar.
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Table 1 Experimental variables

W/B(%) 50
Binder : Sand 1:3
RAP(%) 5,10, 15,20
Ball mill time(Hr) 3,6,9,12,24
Physical & - Granularity
Test items mechanical | - Flow test
properties - Compressive strength test
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Table 2 Physical properties of aggregate

Si . |Rference value| certification Ucertainty of measurement
feve size of ISO values (confidence leve = 95%, k=2)
2.0mm 0 0% 0%
1.6mm (7£5)% 7.1% 3.0%
1.0mm (33+5)% 33.2% 3.0%
0.5mm (67£5)% 67.9% 3.0%
0.16mm (87+£5)% 87.7% 3.0%
0.08mm (99+5)% 99.6% 1.0%
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Fig. 1 Recycled aggregate
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Fig. 2 Milling step of RAP
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Table 3 Mix proportions
) W/B | Water Weight (g)
Mix

(%) (&) C | RAP S B

OPC100%+RA0% 50 225 | 450.0 0 1350 | 450

OPC95%+RA5% 50 225 | 4275 | 225 | 1350 | 450

OPC90%+RA10% 50 225 | 405.0 | 45.0 | 1350 | 450

OPC85%+RA15% 50 225 | 3825 | 67.5 | 1350 | 450

OPC80%+RA20% 50 225 | 360.0 | 90.0 | 1350 | 450
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Fig. 3 Particle size distribution curve of RAP according to the ball mill
time
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Table 4 Fineness modulus

Type | RA 3h 6h %h 12h [ 24h

F.M. 3.35 2.73 2.62 2.49 242 2.33
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Fig. 5 Compressive strength of mortar according to ball mill time
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