J Rec Const Resources 4(3)235-242(2016)
http://dx.doi.org/10.14190/JRCR.2016.4.3.235

Print ISSN : 2288-3320
Online ISSN : 2288-369X

=2hExe| CiEF ALZ0l| U2 Z=Ej=9| §4

Characteristic of Cementitious Mortar Using High Volume of

Recycled Fine Aggregate
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As for a possibility of using high volume of recycled aggregate in concrete mixture, recycled fine one which is known to be worse in
quality and hard to control was selected and investigated in terms of performance of mortar as the replacement ratio to natural fine
aggregate was changed. As a result of test, it is found that grade of recycled fine aggregate was beyond standard one and fineness
modulus of that itself was increased in compare to natural one. In case of making mortar with recycled fine aggregate,
disadvantageous results such as less fluidity and air content including the increase of dry shrinkage were shown but strengths of
mortar were comparable to the one making with natural aggregate, which means that planned strength of common concrete
structure can be achieved by controlling W/C and the amount of chemical admixture, and also that large amount of recycled fine
aggregate is applicable to the precast concrete products generally free to the amount of water.
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Table 1. Yearly trend of sales for recycled aggregate (KORAS 2015)

(Unit: x10°ton/year)

Amount 2010 2011 2012 2013
Grand total 38,950 41,704 44,339 36,894
Subtotal 13,047 13,769 15,700 14,311
Base for road 3,884 3,280 3,607 3,860
Service as a Subbase for road 8,540 8,358 8,737 8,252
matter of duty Fine aggregate for installation of drainpipe 111 59 122 184
Recycled asphalt concrete 511 925 1,105 1,034
Precast concrete products 0 1,148 2,128 981
Subtotal 25,902 27,935 28,639 22,583
Concrete 1,081 702 1,231 1,202
Precast concrete 1,400 1,756 1,892 826
Asphalt concrete 202 319 478 548
Service as Protection layer from frozen 640 1,604 1,843 806
other matters Road 131 35 91 331
Dike 252 153 194 156
Refill/Backfill 4,678 5,589 5,337 5,396
Banking 17,129 17,239 17,312 13,282
Filling for reclamation 61 537 259 35
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Fig. 1. Yearly sale percentage of recycled aggregate according
to matter of service
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Table 2. Physical properties of cement

Setting time . Compressive strength

Density (him) - (MPa)
initial | final (ont/g) 3d 7d 28d
3.15 3:14 5:50 3,465 202 | 245 30.8
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Table 3. Physical properties of natural fine aggregate

Absp | Wc Ve %vol | %wash
fems | EMUYSSD Lo | (o) | (keimd) | ) | 8)
Fine ' oso | 258 | 114 | 143 | 1609 | 702 | 26
aggre.

where, FM=Fineness modulus, SSD=Surface-dried density, Absp=
Absorption, We=Water content, ~,=Unit weight, %vol=Percentage of
absolute volume, %wash=Wash-out test

Table 4. Comparison between experimental results and required
standard for recycled fine aggregate

Items Domestic standard Experimental results
Density >2,200kg/m’ 2,230kg/m’
Absorption <5.0% 4.17%
Unit volume mass None 1.51 kg/em®
Solid volume =>53% 59.6%
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Table 5. Mix design proportions determined from preliminary

experiment
Unit weight(kg/m®)
fa LS gg B Remarks
(MPa) | (%) | Water | OPC e

aggreg.

21 54 303 561 1,375
Replacement

27 47.2 265 561 1,375 0~100% by 10%
35 40 225 561 1,375
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Fig. 4. Fineness modulus of recycled fine aggregate used

Table 6. Fineness Modulus proposed by previous researchers

F.M of recycled F.M of natural
Reference
aggreg. aggreg.
Chen et al. (2003) 2.61-2.68(F.A) 2.95(F.A)
Tu et al. (2006) |2.74(F.A), 6.35(C.A) 2.78(F.A)
Evangelista & Brito
2010) 2.38(F.A) 2.38(F.A)
Tangehirapat et al. | 3 55 o) 6 40(C.A) | 3.04(F.A), 6.04(C.A)
(2008)
Lin et al. (2004) |3.10(F.A), 6.75(C.A) 3.28(F.A)

F.A: fine aggregate, C.A: coarse aggregate
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Fig. 5. Relationship between density and percentage of water
absorption
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Fig. 6. Fluidity of mortar with different replacement ratios of
recycled fine aggregate
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