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An Experimental Study on Field Application of Self-Compacting Concrete
Using Recycled Fine Aggregate
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Abstract

The purpose of this study, looking to which the recycled fine aggregates from waste concrete have a lot of problems
as a material for structure purpose, is applying the recycled fine aggregate to Self—Compacting Concrete (In the reminder
of this paper, it often referred to as SCC) by using the characteristic which the powder containing the recycled fine
aggregates can increase strength and liquidity. In this study, that is, the recycled fine aggregate powder is appropriate for
developing high strength(over 40 MPa) and liquidity JSCE 2 grade), the characteristic of the SCC and it was increased
the ratio of mixing the recycled fine aggregates emerging from waste concrete and the normal fine aggregates by 25%,
making differential in total 5 levels and applied to SCC. After all, this study was reviewed the physical properties of the
fresh concrete, analyzed the mechanical properties and durability of the hardening concrete and tried to ensure the
possibility of utilizing the recycled fine aggregates as a material for SCC. As a result, this study reached a conclusion
that among the 5—level replacement ratios of the physical, mechanical analysis and the durability characteristics, the
normal fine aggregates could be applied up to a replacement ratio of 50% more than the recycled fine aggregates and
resulted in a deterioration in performance the replacement ratio larger than 50%. It is judged that the applicability of the
real structures should be followed up in order to check the possibility of applying the recycled fine aggregates to real

life.

Keywords : Waste concrete, Recycled fine aggregate, Self—compacting concrete, Powder, Replacement ratio
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Table 1 Physical properties of fine and coarse aggregate

fine aggregate coarse aggregate
Ginax (mm) - 20
Density (g/em”) 2.58 2.60
Absorptivity (%) 1.26 0.86
FM 2.49 7.30

Table 2 Comparison of quality standard of recycled fine
aggregate for concrete(KS F 2573) and recycled fine

A 7R ZIAYES T A= W =
1 ‘ﬁL O}J—- Lﬂﬂ ‘g‘ R A=) H o 7]_" = aggregate
A} &3z Z2S H|wslo
LH ]— = HA e ] ]- 1 ]/]-E]—M Ttem Quality Standard of Recycled Fine | Recycled Fine
Aggregate for Concrete (KS) Aggregate
3.1.3 &3lA= Absorption (%) 5(1) 4.5
. 3 o I
_‘_i‘j/]E XL‘ﬁﬁ—ﬁ ﬂ”ﬁ — _j_ ZAS o3 E’,-LH E Density (g/cm’) 2.2(1) 2.48
R = = 2apo) N Abrasion loss (%) - -
TTE 5 =|ok) =
}'/1 E]?} 74] ﬂ'ﬂ] ]O]' ‘j/]— o 13) = ]' Volume <%) 53(T> 61
Table 3 Physical properties of superplasticizer and anti—washout agent
o~ Specific Gravity 5 . .
T'ypes ©95C) pH (25C) Chloride Content(%) | Alkali Content (%) Shape
Superplasticizer | [ON_ Caboxylic 1.06 + 0.05 65 + 1.0 0.01(1) 0.20(1) Reddish=brown
Acid System Liquid
Anti—washout Agent| Cellulose System 0.5 - - Whitish Powder
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Table 4 Performance standard criterion by JSCE

Rank Items 1 2 3
minimum gap between reinforcement (mm) 35-60 60—-200 =200
Construction Condition 3 - -
Amount of reinforcement (kg/m?) =350 100-350 <100
Flowability Slump Flow (mm) 600—700 600—-700 500—650
) ) Time required to flow through V—funnel (s) 9-20 7-13 4-11
Segregation Resistance - -
Time required to reach 500mm of slump flow (s) 5-20 3-15 3-15
Filling height of U~box (mm) =300 =300 =300
Absolute Volume of Coarse Aggregate per Unit of SCC(m?/m?) 0.28—0.30 0.30-0.33 0.32—-0.35
Table 5 Mix proportions of SCC according to replacement ratio of recycled fine aggregate
o Unit Weight (kg/m”)
Replacement Ginax Criterion W/B(%) S/a(%) S
Normal | Recycled
0 807 0
25 605 202
6.55 1.15
5 P 25 [~ =
50 20 2 35 49 191 | 455 404 403 851 91 BX1.2%) | (WX0.6%)
75 202 605
100 0 807
l=Ate], 2% (Fineness Modulus, ©]3} F.M.o]g} ok Table 6 Combined visual stability index of TR—6—03(PCl, 2003)
_ - . and Master Builders(Master Builders, 2003)
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Gzl u] © w —51\ o A8 Highly Stable 0 No evidence of slump segregation
2) A=A > m 1% No mortar halo
/‘]?\ﬂﬁo} '% KS F 25040“ 947%—3]'0% OE]HJI{ gzﬂ “HH] 1 No aggregate pile—up
ssbEAle] Ege] uk o A4S Beksh, Stable Sight bleed and air poping
:‘T_iiauz_ﬂ HH—%L/gﬁ] Oﬂ 0101/\1 ;&:LXHQ pal W%;ﬁ]_‘% %]. 15 Just noticeable mo.rtar halo and
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ol AlAlskd o -o—/\o 5.0 57
7] S8 AASFEAT wok A s Alde A Slight mortar halo, less than 10mm
XH ?:]X]-P/] T‘:L'o— %l'.l—_’ f:_LELE]E HH%LPJ 73"{‘_}01] 9,;101 A]’ Unstable 2 Slight aggregate pile—up
85 28] $19 AAlsh Notceabe bieed
Highly Unstable 3 Large mortar halo greater than 10mm
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Table 7 Chloride ion permeability depending on electric
current(KS F 2711)

Electric Current (C) Chloride ion Permeability
>4000 High
2000~4000 Moderate
1000~2000 Low
100~1000 Very Low
<100 Disregard
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Table 8 Slump flow and VSI depending on recycled fine
aggregate replacement ratio

Replacement Slump Flow .
@) T, (sec) D(mm)
0 9 630 0
2 11 610 0
50 14 600 0
(6 17 560 1
100 24 520 p)
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