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Properties of Freshly Mixed Concrete Using Recycled Coarse
Aggregates and Steel Fiber
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ABSTRACT

The physical properties of freshly mixed steel fiber reinforced recvcled concrete(SFRRC)
were. investigated. Physical state and quality of fresh concrete were monitored batch by
batch. The properties of freshly mixed SFRRC were determined in terms of slump, air
content, superplasticizer, and bleeding ratio. Concrete mixtures were produced for three
kinds of aggregate proportions. So, the experimental variables are various aggregate
proportions, steel fiber contents(0, 0.5, 1.0, 1.5%) and steel length(30, 50, 60mm).
From experimental results, optimum S/a by various experimental variables, variations of
the slump by the air contents, and optimum superplasticizer to decrease unit water were
presented.
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Table 1 Testing plan

Test Variables ;I;eé;tl
Aggregate Ci;‘zel g t;egr (SC
WPe  1794)'| (mm) | X %) Air(9%)
w/c| C8100% | 4 0 |s/a| W| Slump
CS70% 05 30 (0.4 Bleeding
+RA30% 10 50 (0.8
CS50% 15| 60 |1.2
+RA50% | * 1.6

Note ; CS:crushed stone, RA: recycled aggregate,
S superplasticizer, C:cement.
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Table 2 Physical, chemical proparties of cement
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Table 4 Physical properties of steel fiber

Class. L D sal E T.S.
Fiber type (mm) [(mm){~ (kgf/cui)
30
Steel fiber 50 | 0.5 [7.85| 20| 20,000
60

Note ; L:length, D: diameter,
E : efastic modulus(x 10°kgt/m), T.S.: tensile strength

Table 5 Physical properties of superplasticizer

Setti C.S. (kef/arf)
ering g/et) | \go | s0s
g, o,
Initial{min) | Final(min) | 3D | 7D | 28D ) | (%)
235 375 2111292385 3.1 2.1
Note ; C.S.: Compressive strength, D: days
Table 3 Physical properties of aggregate
Abrasion | Absorption
Class. S.G | F.M. (%) (%)
CS 2.56 | 6.71 31 2.47
RA 2.19 | 6.55 33 7.26
Sand 2.50 | 2.57 - 0.93
Note ; S.G. : specific gravity
0.10 100.00
100 ]
( I
ao——‘»ﬁ
£l |
2 w . :
: ] L |
8 | [ i
g I T T ; 1
& : L o b i
ol ] V) aumun|
B4 [ ‘Hcs +R) | ‘ ‘1‘
oLl [ esmimagi] U
015 03 08 12 25 5 1‘013 1925 4

Ei

AHE EA9
249 A7t JFA

AL

Sieve size (mm)

L

g. 1 Grading curve of aggregate

E8l3 EAS Table 33 #1,
Fig. 134 &t} Fig. 19

A g F IR, A EAE 2% #eEA
A7t 25 mmel®, RE EAZHo] EEUS
EiE s

dH, FAAEERFZAEA VAN a7 Al
WEA FRARE HEA FAAYR) &3
€ AR dRA Ade AYA Aol ¥
gl Fuatn, 4 APF=I AW, WP
4, Wed % WEgel $Fldol gnta Jg

oy

F3ZENS=EY H12AH5E 2000.10.

S.G .

(20°C) pH | Main component | Type Color
1.21 8 Akali sulfonate | Liquid| Brown
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Fig. 2 Effect of W/C influenced on consistency of
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Fig. 3 Effect of steel fiber length on consistency of
SFRC
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Fig. 4 Relation of steel fiber content and slump

3.2 jMEME ZEE SFRC2| §4

A, HHJEALETH )R WAE 7F 8
Ao JF& 4HE ZHA Fig. 55 AFEUE
(05, 1.0, 1L5%)°] tt& SFRCol did, ZZA
&5 £dzoe BAE 7 Zolnt Fig. 59
A EHstEe] BisE, S9NdE 2 BFAEF
EJAES YA s TEALES ¥IAT
W, SFRCY Atz ¥z ge] AW H+&
2L, F SHZE A & By T

WIC=50%
Stee! fiber : 30(0.5)mm |

Aggregate : CS70 + RA30 \

. 0 s
£
<
a 5
: Vi=0 3\
»n .y o]
W=185 W=205kg

Vi=1.5%

Fig. 5 Relation of $a and slump

Z3e|E8E|=82E H12A46% 2000.10.



18 e e e S —
WIC=50% Vf=1.0%
Steei fiber : 30(0.5)mm
16 Aggregate : CS70 + RA30
i
i * *
14 . - -
g ™
! P . W=215kg
E 12 4
kA Va1 * I
2 ‘ g4 T |
5 10l /xS A4
7] | /o :\
*/ /e 3 |
i o “W=208kg
8 ,
\J / P +* & “Q,-
| o & )
P *
6 + W=195kg |
{
B e e et e e e e
30 40 50 60
S/a (%)

Fig. 6 Relation of optimum S$a and slump
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Fig. 10 Relation of unit water and superplasticizer
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Fig. 11 Bleeding ratio according to time
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