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ABSTRACT

In this study, the high quality recycled fine aggregate manufacturing system by the drying specific gravity
separation method was evaluated. For the evaluation of the performance of the recycled aggregate, the engineering
properties and durability of recycled aggregate has been tested. From the test results, the quality of recycled fing
aggregates was improved by high quality recycled fine aggregate manufacturing system and satisfied with the
quality standards of KS and JASS 5. Also, compressive and tensile strengths of recycled concrete show no critical
difference caused by recycled fine aggregate replacement ratio. However, durahility such as carbonation depth
chloride ion penetration depth and drying shrinkage shows more deterioration than the concrete without recycled

fine aggregate

Keywords : Drying specific gravity separation method, High quality recycled fine aggregate, Recycled mortar, Recycled concrete,
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Fig. 1 Outline of high quality recycled fine
aggregate manufacturing system

Photo 1 View of high quality recycled fine
aggregate manufacturing system
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Table 1 Quality evaluation items and standards of
recycled fine aggregate

Types of Lo Evaluation
RFA Evaluation items standards
Sieve analysis test KS F 2502
Before Density and Water
processing | _absorption ratio test KS T 2504
Unit volume weight and
After Absolute volume ratio test KS F 2505
processing | Fine particle ratio test KS F 2511
Paste bond ratio test —

Table 2 Experimental plan of recycled mortar

Types of | W/C | Rep. ratio c:s Items of
RF.A (%) | of RF.A (%) ) Testing
Before 0 - Flow (mm)

processing 50 25 1:9 1" Compression
After 50 ' strength (MPa)

; 100 (Ages : 28days)
processing

Table 3 Experimental plan and mix proportion of recycled concrete

W/c| Stump Rep. 3/a |Unit water Unit weight (kg/m®) Items of testing
(5) | (mm) | 7250 9L G6) | 0NN | Coment| Fine | ppa| Coarse | progy Hardened Durabilit
RF.A (%) (kg/m"”) aggregate| ' |aggregate Yy
0 389 773 0 940 * Carbonation
+ Slump(mm)| | C . depth(mm)
: ompressive A
2% 39 | 580 | 184 | 40 | Air Strength(MPpa)| * Chloride ion
45 [210+20 46 175 content(%) . Tensile penetration
50 339 387 366 940 + Setting strength(MPa) depth(mm)
time(hm) g + Drying
100 389 0 732 940 shrinkage(%)

70

SEEAC EStS =2 Mi17H 15(2006)



AHIEE AHEsI o &3kl 2 RAM 1T
AEZSAE A3ttt 23 224 W% 265/om’
o] FeAzds ARSEen, AdEAle dUx 238
glem’, B5E 112% ZHE& 2909 AGAL AAREA
EUE 2Bg/em’, 5 674% ZUE 2629 A
9 WE 2Mg/em’, 58 343%, ZFE 3069 HYF
AAZANE A3

i

i S ooy
~ 8
o =
o _E‘:

“}1] il
iy

o

ol o

z
ta
o
I
o
%

"
)
b
i

moes
e

iR
o
i
e
i
tu
ACH
g
=

o,
oo
ol
ol
2
>
=
Jm
2
o
R4
m rjo
2

o >
o

It

ol

ok

=
112t
>
r
L
ilis}
i)
=
oX,
=
ol
=&
2
i

oo @ 2 o o

=
B
()
=
iy Vi ied

o o
-
Lo
= K
=
o o
g
g i
P
b o
Eg 2
¥ & An o

2 o

=1
o
[Ral
I
Ruf
it
1o
=] mm
fu
o
Y
0,
Hy
ol
ki
>

aied)
rlo
N
N
to
rfo m
-3
HN
o
el

> oX g oA

RN

o 1

o}

by

o '

o &

e
E g b

5w

<0, 4

— r}L

s -

e ' &

HI ol o SbooY
(af wo 35 HI X2 i

o o St

=] &

o < X

ofy

ML oy O

\a] X

Eg

£ 0

=]
g,
o
i
o
i)
)
B
_l>~
|
u? U
m -
ot
ob
N,
52
_
Mz
tlo
o

25to] 0IN AgNO:B AL £73he] A
wag 29 % shae) WREe A5

Photo 12 Adu]FFE] 34 A - 3o A
o] ARS veR Ao, Table 52 Figs. 2~5% 7441
gd - Fo] AATEA Y FLHL HAAE

10,
jinss
1
HT
=
Ju
!
tijo
°
hul
=
por
o
f
o
it
=
ofj
<
hu)
Bl ool
Hr ox il
2 2

et oH, #E9

2
2 et

ZABISE2H0 2[5t DEE THMTEA ME - Mit AARR] MEY

4.1.2 =HET} I 8H L=

Fig. 32 A4u|id 34 A4 - 39 2589
JedAZe el Aoz A 2 AT 9o
ZHEL 77 262, 306, dE8A e 47 130, 1.37
2 AR 34 g3 2HE 2 9y eAdEe

A ekt

y

2o

Table 4 Physical properties of used materials

Used . .
materials Physical properties
Cement Ordinary portland cement,

(density 3.15g/cm®)

Admixture || Polycarboxylate AE superplasticizer

Crushed gravel (density 2.65g/cm®, Water

Coarse absorption ratio 0.82%, fineness modulus
aggregate 6.50)

Fine Sea sand (density 2.58g/cm’, absorption
aggregate || ratio 11296, fineness modutus 2.90)
Before ( density 2.33g/cm”, absorption ratio
Re‘f:ii’lceled 6.74%, fineness modulus 2.62)
aggregate After (density 2.44g/cm’, absorption ratio
3.43%, fineness modulus 3.06)

Table 5 Test results of recycled fine aggregate

Types
Before | After KS  [JASS 57
Testing
Fineness _ -
modulus 262 306
Unit volume _ _
weight (kg/m°) 130 137
Density 233 | 244 | 22 over | 2O
(g/cm”) over

Absorption ratio 674 343 I :5below 35

(%) O: 10 below| below

Absolute voume| 577 | 5601 | 53 over | 290

Fine particle | 136 | 14 | 5below | 70
Paste Ig%rl)d ratio 2415 | 1345 B _

(a) Before (b) After

Photo 1 Shape of recycled fine aggregate before
and after processing of dry specific
gravity separation
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Fig. 5 Fine particle ratio and Paste bond ratio
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Fig. 6 Variation of flow
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Fig. 7 Variation of compression strength
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Table 6 Test results of fresh concrete

Items of | Air content Slump
Testing| (%) (mm) Dosage
of SP
Rep. rati - - - - - (%)
(%) Init. | 60mim. | Init. | 30mim. |60min. ©
0 48 31 230 195 150 0.25
25 52 35 225 | 155 110 0.25
50 5.4 35 220 | 180 110 0.25
100 55 32 210 180 140 0.30
7
st Oinitial B860 mm.
5 3
2.l
&
C
g 3
g2}
1 -
0

0 25 5 100
Replacement ratio of recycled fine aggregate (%)

Fig. 8 Variation of air content
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Fig. 9 Variation of slump
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Fig. 11 Variation of compressive strength

Tensile strength (MPa)
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Fig. 12 Variation of tensile strength
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Table 7 Variation of carbonation depth and chloride ion penetration depth

Items of Rep. ratio Ages (weeks)
testing (%)
0
Carbonation
depth
100
0
Chloride ion
penetration
depth
100
o 2) AANFEY B4 AT AABAS AL A
AREEl2e] ST AYZIZA dAE 100 %l
0.08 |

8
2
= 006}
§ Rep. ratio
i 004 } %) symbol
& 0 S
g 25 -
§ 0.02 f % e
e 100 O

0.00L " " n :

0 2 4 6 8 10 12 14

Ages (weeks)

Fig. 15 Variation of drying shrinkage ratio
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