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Abstrac:t Recycled ag8regate datahase was punded accord ing to experinenta] results excluded fam references An Artificia] Neu tra]

Nework was then established to analyze nfluences of indexes of recycled ag€regate on canpressive strength of recycled cancrete Key

indexes nclud n€ water ahsom tion ratio and cmush ng value were {inally proposed
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Recycling of concrete has hecane an attractive s
sue jn recent Years due to Presspg enviormenta] re
quiranents' '3 Reuse of concrete  therefore has at
tracted more and more attentpn A fter Crushing grad.
ng etc  recycled coarse aggregate RCA) and recycled
fine aggmgam( RFA) can he prodquced The successfu]
application of RCA has been reported hoth i Chia
and ahroad mn Practice The application Of RFA is rare
v reported in Practice due to its extranely hi8h water
apsorption ratjio A lhough the reuse of RCA is can.
mon it 1s genera]ly confined to0 lover grade applicaton
occasion Which can he attriputed to weaknesses of
RCA the relatively higher water ahsorption as como
pared to natura] aggregate( NA) and mjcro_cracks re
sulting fran denolishing and crushing in the productpn
of RCA A series of factors nfluence canpressive
stren€f, of recycled agg€re€ate COrlCIEtE( RAQ,
as wagr to canent mtp water ahsotion ratjo and
crushing value ofRCA This mvestigation was ained ©
estahlish an ANN mode] for prediction of campressive

stren€t, of RAC
1 Database of RAC

Many factors have a |mk with the canpressive
stren€h, Of RAC Among hen mix proportions of RAC
aswe]]l asRCA dqualjty are of’ first consideration W ater
10 ceament ratiO( wy g pPlays an mmportant mle gover
ning he strength deveppment of RAC Netw, ¢ means
ranajned water after ahsomtion of RCA dvided by
mass of ceament And RCA differs frm NA for it infe

such
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rpr quality and h Bherwater ahsomtion Three paran e
cushing vale
and water ahsoPtion ratio were regarded as inputvaje

ters jncjuding net water cement ratjo
2

whereasog d canpressye strength was aken as output
value Al] data were extracted from Pub lished refr
ences

2 Modeling of ANN

Varjous methads have heen proposed to Predict
canpressive strength OfRAC formany Years Tradition
al prediction was hased on regression equation usually
canposed of one © three pammeters The Predicton
doesnt accord wih the actua] vajue sanetines due to
both fixed Pm of the equation and the varjaton of
RCA and RAC Ifnew dat is quite different fran orig
ina’l erors may occur

A rtificia] neura] nework ( ANN) doesn t need a
specific equation fom Instead of hat it redujres e
nough data for mputs and outputs BP neura] network
1S gener ]Iy recognized as a staple nework with a rela
tive]y higher precise for predictonl ¥~ A BPmode]was
put foward ncluding three nput neuronS( wy C mﬁg)
cmshing value and water ahom tion) and one output
neuron( canpressive suengﬁ]). The nunher of hidden
laYers and the numher of hidden unijts equals andg
respectively

7 1 Canpressie strengt Prediced by ANN and
by regresspn
Tapb 1 sunmarjzes the Predicted canpressive

strength hoth bY ANN and by reg€ression A fterg15 ¢

lilusi@ 126, can



259

och§ Traming of e BP nework was successfu]ly camn.
Pleted and the acceptable eror of | x 10 ° can he
ach eved

For canparison of strengh predictiogl a regresspn
fomuk can he ophtained as shown mn eqllation( 1) and
the correlative coefficent R=(, 92

F= 36 1734 + 10. 434( C/W) — 0.3030Qa —

2. 8831W4 (1)
Where F represents the canpressive streng8ty of

RAC aferpg d curing (/W means the net cementwa
ter rtp Qa(%) stands for He crushing vajue ofRA
andWa( %) means he water ahsomtion ratio of RA
This eduation indicates that the campressive strength of
RAC is Prinarjly govemed by net cementwater mto
Reduction of wy ¢ contrbutes t0 strength mprovement
considerably Both Ppwer water ahsoption and Jower
crushing value henefit 10 campressive strength of RAC
1% ncrease of water ahsorptpn denotes approxin ate y
3 MPa reductpn of canpressive stren8t, When can
pared with Prediction resufts by ANN We can see
clearly that e Prediction accuracy hy nework much
higher than fat of regression equation For the cam
Plexity of canpressiyve strength ofRA(; ANN technola
gY is hereforemore sujtahle for strength Predicton

Tah 1 Predicton of canpressive streng{ ofRAC
Acua] BY ANN BY Regress pn
Strength Strength Error Stength Error
MPa MPa % MPa %
39.4 41. 5 53 41. 51 54
367 359 22 40. 77 11. 0
49 4 47. 0 4 8 45. 53 7 8

2.2 Recommended Indexes 0fRA
According 1 equation (1), the water ahsorptpn
ratio can he expressed as equation ( 2):

Wa = 12 547 + 3.619( GW) — 0.105Qa —

0.347x F (2)

Suppose hatF mnges from 3() ~601\/[13&1( medjum
streng th concrete) andW,C iswihn he range ofg 3
~0. § forsuccessfu] placing of concrete The maxjinum
acceptahle value of water absorptiogl 14%’
be ohained Because crushing value doesn 't exert an
opvpus mnfuence on camp ressjve strength ofRA(; te
redqu ranents are the same as specifed for the natural
aggregate

can then

3 (Conclusions

BP newoik can Predict canpressive strength of
RAC with a relative]y higher accuracy as canpared to
traditiona] re€ression method Net waercenent rato
affecs canpressive strength of RAC significant]ly n
addition  both water absorption behavior of RA and its
cmushing value nfluence campressive strength of RAC
To manufacture medjum strength concrete the upper
linit of water ahsotion ratio OfRA 18149,
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