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Abstract 
Durability is one of indicator to produce a good 
concrete. Meanwhile, water permeability is in 
durability aspect. This paper presented the study on 
water ymlezhl!lty nf Req~!4 Pggrqyte Cnr?c.rete. 
This experiment was conducted by using Recycled 
Aggregate as various percentage replacements (O%, 
25110, SO%, 75% and 100%) of coarse aggregate in 
cnncrete mixes. Water-cemer?i r.l.tic! c!f rcncrett: mixes ..,, - n A n c ,..A n L 1+. ..,- c,..-A C-,, +L:, ,+..a.. +I.,+ 
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Recycled Aggregate Concrete obtained higher water 
permeability compared to Natural Aggregate 
Concrete. 
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waier-cemeni ratio, recycied aggregate corlcrete 

1. Introduction 
Environment nowadays faces many challenges 

and as part of socien~, it is our responsibiiity to protect 
the environment. Mehta (I  999) stated environmental 
protection, conservation of natural aggregate, shortage 
of disposal sites, increasing cost for waste treatment 
are the prime factors that influence interest in using 
concrete waste as recycled aggregate. 

Recycled Aggregate (RA) is an aggregate which 
produced from used material. RA can be used as 
recycled coarse aggregate or recycled fine aggregate. 
The application of recycled ag,qre.qate has started 
since end of World War TT  [Oloninsoo and 
Padayachee, 2002). A large amount of demolition 
concrete waste produced because of World War II had 
attracted the application of RA. They revealed that 
during the post of World War TT in [Jnited States; the 
der.?9!i+ed cc:?crete C~SI~!ZFI::~ x,=:~s c!-d~hed z ~ ( ?  (IS& 
as recycled aggregate in unstabilised base course for 
road construction. 

In South Africa, Netherland, United Kingdom 
(Lx), Germz~y ,  F rz~ce ,  R~ssiz,  Czr.sba 2r.d Jzpar. 
(Q:oiyicjogo Pa&yac:ice, 2C02j, p ?  :Is iioi a ie1ew 
material and cominonly applied in construction 
industry. RA has attracted many interests to apply 
because of some reasons. For example in United 
rT:.--J -.-- '.I- - : :.. .- - - - A  -c I - -  Jc:ll - - J - - - - -  :,-. 
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in reducing suppiy of naturai aggregate fiat comes 
from increasing demand of aggregate for construction 

has influenced RA application. Meanwhile in 
Netherland.;..rthe government itself has support RA 
'application by introducing the legislation to support 
the use of RA. The policy re~arding to selling price of 
RA which is lower than Natural Aggregate (NA) 
became a favourable policy. This policy was also 
supported by increasing cost of landfill (Collins, 
2003). 

Tn Malaysia there is a very few informztion of 
R A ~nnl;nt;nn jn >.,ff!2r;c_j~y? cp.tcz~iGr. j2dEr5~~, A W L  -rr-------- 
Ridzuan et al. (2001) claimed this phenomenon occur 
because of the lack of knowledge about the behaviour 
of material under local climatic conditions. Another 
reascr? Is, ~q t i !  tc&y thgre s I?(: dep!et:cr? ~f "~t'arz! 
Eggiegzte kfi %a-T --.- :- - -  LL- ---I-? -.-- . .--A 
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yet. On the other hand, according to Diah and Majid 
(1998), based on environmental problem nowadays, 
'NA supply will be reduced in future and it is no 

i:iizi -diY RA aiiiioi becoiiie as aii iiilpoitaiii 

lnateriai for construction industry. 
Concrete that used RA as coarse or fine 

aggregate is familiarly known as Recycled Aggregate 
Concrete (RAC). In this concrete, partially or fully 
NA is repiacea with RA. -iXA has attracted many 
researchers to study and improve its quality when 
producing KAC. The continuous research for 
improving quality of RAC can be seen when Hansen 
(1992) have reviewed the research work on RAC and 
published the Third State of the Art Report 1945- 
1989. 

2. Experimental Work  
2.1 Materials 

The mnter~nlr. In thic experiment were 

1 Ordinary Portland Cement (OPC) 
2 Sand 
3 Natural aggregate wlth maxlmum sue  20mm (NA) 
4 C~~perplpstlzer 
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by crush~ng the waste concrete cube outer UTHM 
concrete laboratory that had compresswe strength 
between 20 and 25MPa These waste cubes were 
h-~l~,. . .  ...t,. "..%,.tl,.... ...A ,.em m.. ,..-,."I. A .."...rn n .e.. r vlvfiul  u a r v  o u i a i 1 b k  pluuua uitd UIUOIICU uo1AtS u j u v v  

crusi~e~ Tiieri Glt: RA piuduwd 1s sieved W I L ~ I  

rnaxlmum size 20mm Table 1 showed the phjsrcal 
properties of NA and RA 






