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Fluidity of Super Flow Concrete Using Recycled Coarse Aggregate
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Abstract

This study was performed to evaluate fluidity of super flow concrete using recycled coarse aggregate.
The unit weight was 2,246~2,344 kg/mi, the unit weights of these concrete were decreased with increasing

the content of fly ash and recycled coarse aggregate.

The slump flow was 58~63 cm, the Box type passing was 3.4~6.8 cm, respectively. The L type compacting
was excellent in the fly ash content 10% and 20%, but, it was showed in good in the fly ash content 30%.

The super flow concretes using recycled coarse aggregate were improved by substitution in the range of
less than the fly ash content 20% and recycled coarse aggregate content 75%.

This recycled coarse aggregate can be used for super flow concrete.

Keywords : Super flow concrete, Fluidity, Recycled coarse aggregate, Unit weight, Slump flow, Box type

passing, L type compacting
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Table 1 Physical properties of normal Portland cement

Specific Setting time Compressive strength
gravity ( h'mln) ( MPa)
(20 C) | Initial | Final |3 days |7 days}28days

3.15 57 7-20 19 21 31

Table 2 Chemical compositions of normal Portland
cement (%)

SiOz AlO; Ca0 MgO SO KzO NayO F6203

2109( 484 |6385)332 3091113029 (239

ZAe ARG AdEE A47 AN
= 7R AR HAEA
2 ARSI o 1 EulA A Table 3, 4, 5

Table 3 Physical properties of crushed coarse aggregate

Size Spec@fic Absorption Unit weight
gravity o FM 3

(mm) | (59 ) |ratio (%) (kg/m’)

5-20 261 113 6.02 1,448

Table 4 Physical properties of recycled coarse aggregate

: Specific : Unit
Size gravity Ab§orp £1on FM Welght
{mm) (20 C) ratio (%) (kg/m)
5-20 2.2 6.11 6.88 1,214
=T =23 A47B A2E, 2005



3

Table 5 Physical properties of fine aggregate

: Specific . Unit
Size gravity Ab.sorpf,‘on FM weight
{mm) 20 ) ratio (%) (ke/m’)
06-5 2.61 2.34 2.32 1,476
C}. Z2{0| OfA|

Feto] ojAle HEsEIEAL A FAEE A
S ARgEion, 1 Y4 AA 9 SRS
Table 6, 73 Zt}

Table 6 Physical properties of fly ash

Table 7 Chemical compositions of fly ash (%)

Si0; | ALO3| CaO | MgO | SOs | Na20 | Fex0s) Ig.loss
599 252 | 593 | 059 | 0.09 | 041 | 404 | 3.84
2t D52LA
faelEd) 54 FEFNL e Sole
ARIAAR LEgd HENLS FHROE @
WYEUFAE AESHACH, ol UE B

Table 837} %t}

Table § General properties of superplasticizer

Specific | Specific Unit o Specific Freezing L Unit
gravity | surface | weight Gr(am s)lze Color gravity | PH | Color | point 'Prln(;l'p alt weight
20 C) | (em™g) | (kg/m”) | 'O (20 C) () | mmeredient | o m?)
2.39 3,152 1,072 {015 Gray Dark
120 | 9¢1 [brown| - |Nephthalenel g,
liquid sulfonnate
Table 9 Mix design of super flow concrete using recycled coarse aggregate
(Unit: kg/m®%)
Binder i Coar regate -
Mix type e Fine galse agereed Sup.e.rpla Water V\ZB
Cement | Fly ash | ageregate Crushed Recycled sticizer (%)
RSF10-1 832 0
RSF10-2 624 208
RSF10-3 476 53 832 416 416 79 185 35
RSF10-4 208 624
RSF10-5 0 832
RSF20-1 842 0
RSF20-2 631 211
RSF20-3 406 101 842 421 421 76 178 35
RSF20-4 211 631
RSF20-5 0 842
RSF30-1 850 0
RSF30-2 638 212
-
_R_S@(i 342 146 350 425 425 7.3 171 35
_ RSF30-4 | 212 638
RSF30-5 0 850

#RSF : Super flow concrete using recycled coarse aggregate
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Table 10 Test results of super flow concrete using
recycled coarse aggregate

Mix type Wliingl;t S}l%r\?lp B;):ssgge L‘typ§

(kg/m®) | (cm) |(height:cm)|compacting
RSF10-1 | 2,364 62 35 Excellent
RSF10-2 | 2,344 62 3.7 Excellent
RSF10-3 | 2315 61 38 Excellent
RSF10-4 | 2,293 62 38 Excellent
RSF10-5 | 2,264 62 38 Excellent
RSF20-1 | 2,353 63 34 Excellent
RSF20-2 | 2,339 61 40 Excellent
RSF20-3 | 2,290 60 40 Excellent
RSF20-4 | 2276 60 45 Excellent
RSF20-5 | 2,250 62 48 Excellent
RSF30-1 | 2350 60 52 Good
RSF30-2 | 2333 60 59 Good
RSF30-3 | 2286 58 64 Good
RSF30-4 | 2,274 58 6.7 Good
RSF30-5 | 2246 59 6.8 Good
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Fig. 3 Comparison of unit weight by mix type
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Fig. 4 Comparison of slump flow by mix type
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