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Improving Performance of Recycled Waste Concrete
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Abstract

A method for improving strengths of recycled concrete was studied to make use of it in normal
concrete structures. Recycled concrete was prepared by replacing 50% by weight of coarse ag-
gregate with recycled aggregate. Mix design method for crushed aggregates was used and spec-
imens were cured by normal moisture curing method. A plasticiser and a fly ash were added to
the mix to improve performance of recycled concrete. Compressive strength, flexural strength,
tensile strength, elastic modulus, stress-strain relationship, long-term compressive strength and
fracture toughness were evaluated and compared with those of normal concretes. Recycled con-
crete showed, in general, lower compressive strength than normal concretes, It also showed low-
er elastic modulus, lower tensile and flexural strengths, and higher strain under the same stress
level. However, by reducing w /c ratio down to 35% using the plasticiser, average compressive
strength(os) of recycled concrete was reached, with slump of 16+2cm, to 225kg /cm® or higher,
which is an acceptable strength level for normal structural concrete. However, elastic modulus
and strain should be improved further for practical use of recycled concrete in normal structure,
Fly ash addition in both concretes showed an effect of improving long-term compressive stren-
gth and reducing strengths.
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o ol ulal kol R 1GYSNE 69 3091 7L A) & Byl
R A 199540 wel ol NEel sy ) sh A ELiv

jital

136 EEEIETE ]



R
e oS r‘sﬂi“«‘s ar 4"1 e ? SR EL
]
|

.
A
|
ol
-
T~
=
é
o
e
i
WX
o
N
L
r
‘r“
i
g
oy
-
2
e

3

)
9l -pl3al0y) S5y l?l‘l 1 oA ol L‘H A sl oo
AL EE 2 o] &b Aol st Hads A
shardrh fi§e RILEM(InLematlon;ﬂl Union
of Testing and Research Laboratories for Mat-
erials and Structures) ‘#1212 E 2 g8 of
g 12F srdlstEslE S HAHSS dEos
1985 Rotterdameoif A, ')’1} Sl ok 3] o]t
198851 E el A, Zrajar 33F A st s)elt s
19930 o POFLOﬂ*i 7} H sl 2 C’] gl

’flﬂi} A sl ghAlol lep, il n]

FEE S 19924 (1A A gl vk
B ST slol EaAA] AR ot gl
A1 el dh A AR S )

- )

drlaiel ofefgh Feaol] wgo] i w 2glo]
Y- gt o] vpefell Mz o] ol .zd.ri- ot
e 7bE davk vk el M HdwrA
P Azt A Aol olzan glvh w9
I s L e
ihekel 54.2%(1988% ) ol 41 28.4% (1997 +4)
o5 A sl 219_@, Hh Rl (s el ¢
200 A 41.8% (=) 2 7)ol
L‘k 5565} FRE 1983 9,800 m?

] 18,5001 mi b8 &

7hata] o)) st & ok?_- vlS Ashe Qom o5
qilGJ

12E Al @ anfe] v EA gl
Bodpele] Agl Aujel ojshrl dfzgl B

B} u}asle] A A WA (recycled aggregate)

B F4ge] 2a HFo] yron o]lF Yol A2
& &) A 2 18] E(recycled concrete) & Yl uk

s sk YerEasEuch sen Az A 49
Y Wol At folch, wehd 1w le) mAe

M7 2% 19954,

Y AbE R o)

ER R S

o]

s S

24 #
2.1. M=
2.1.1. #4

Beodqroll Al oF 250 ¥ vl o] grefH AL E
A Es pystn dgdes ¥ w7
2 gbafste] A # A (recycled aggregate) &
wdck ol@ Al Aot A WA E WY
eb A A ghE A B vhol 2kt J vk Al S B
al ﬁa":?’ A FHol x4 25mmE Al ghsi vl
ARG A Al o] el A dEE iR Al 9
e ?3*’%%’%”‘“"“’4 vusted 31 1ol 7158k
th 3 od4t(3E 19 Current)¥s & €} 9l-rol 4]
EoA A Fago] e ek A W
Sl Fegol Al wr & svh seekvh
Yot 7hg SEmakel @A) Bl o] 29y

U
R R EE

g qlitel] elahn A4 el @

’

-L"

EREE IR B e S8 el el sk
A dade] we YIS viA: dew UrE}&
[[} . wl

& T N
o kel e Blw A gl
I

qlefsbal A4 orLu g AHE-T)

137



= sch
CPEECERIE SRR L RS E R

E(normal concrete) @t t) Z-(control) #H=x&

o2 ¥ wrearA(virgin coarse aggregate) 2}

31ed 2k7r4) (virgin fine aggregate) & =4 &}%1

th #1ol weuARe duE Axd ANE d
]

Ll
FHA kA A ik

St 29
gaa s AESks, A e R el
Wk %ol H AAe 32 L Y REE A

H
g irl?—.":é‘z" Aok 37 3L 3ol A AlskATh A A

o thet arde olwrd o A wAjel dhahA
Hgulis Y mAE g oA 4R Y 5e
sleith.

(3,10, 24)

Table 1 Physical properties of recycled aggregates

.\ggrega’e[ SSD Specific Gravity Absorption %!
Tepe Buck Hansen l\oha\ashmurrent _ Buk ‘\an~cn l\uba\asmurren B
RFA. —’-‘73,, NA S(l

RCA
RFA : Regydcd Fine /\ggxegate
RCA : Recycled Coarse Aggregate,

1 average of given data,

2 average of medium-strength concretes

3 average of size 4 3lmm aggregates for medium
strength concretes

4 average of maximum size 25mm

Table 2 Physical properties of virgin aggregates

Aggregate Apparant SG | SSDSG  Absoption FM.

Fine Agg. 267 259 1.94 2.86
Coarse Agg. 268 264 08t~

Table 3 Gradation of virgin and recycled aggregates

Percent Passing i1 Sieve Size

Aggregate  No. 100 G 30 16 8 T timm 25
Virgin Fine A/gg_ B ) g 22 1% 7(!7 RPN T o
Virgin Coarse Agg. 3w M
Recycled Coarse Age. ol

2.1.2. AWz 2 a4 st (fly ash, #7584

Al FELE QIUEA O i wo] o]tz MG i

woAWEE *F%’o‘k?ﬂﬂ}. -;iﬁ}xﬂ_i:_%% kel Ml

25p0] golahw Azlael 9lirel A /b4 wol of

a5 Eololof 4% } 71 shedch el ¢
/’\

FARAS AL Setel At oA

oo ololl U4 4 AL 5 45} (e,

138

Table 4 Chemical composition and physical properties of
the fly ash

Chemical Composition{%) Physical Property
S0-id  Ca0 MgO SO lgloss  Specific Gravity Fineness
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Table 5 Chemical composition and physical properties of
the plasticizer

Solid S0, ) Speciic

Intensity ;
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Table 6 Mix proportion to select optimum mix-design of
normal concrete and recycled concrete mixtures

W/ Unit Weight(Kg /m:
Mix AL PC o e
L T : Lo R KA
Gomtral § 4% W% N T

ELl i 6 WS

Normdl % WA 0n L6 LA B0 o Wi

i W05 1 R

W 12 15 PO [ AN RN

Recydled | 3% W% 20 220 23% ) e @ sl S
RN U O I S

C =Cement. FL - Fly Ash, P(, Powercon,
FA=Fine Aggregate, CA~-Coarse Aggregats,
RCA = Recycled Coarse Aggregate
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Fig. 3 Compressive strength of normal concrete based on
slump controlled by plasticiser
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on slump controlled by plasticiser
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