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Study Properties of Concrete Manufactured with Multi-Recycled Concrete Aggregate
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Abstract

This research aimed to reduce environmental problems
caused by the fraction of waste concrete, by studying properties
of concrete which mixed with recycled aggregate concrete (RCA)
and concrete which mixed with repetitive recycled concrete
aggregate (MRCA), including density testing, water absorption
testing, compressive strength testing and the corrosion
performance testing of reinforcing steel which used half-cell
potential test, and comparing the results of the tests with the
results of natural mixed concrete (NCA). The calculation of the
mixture used RCA and MRCA replacement NCA in mixing ratios
percentages 25, 50, 75, and 100 by volume, respectively.
Compressive strength was designed at 240 kg/cm?  The
experiment showed that when replacing 25% of RCA and MRCA,
it has the highest density and compressive strength, and have
highest water absorption when replaced by 100. The corrosion
performance testing using half-cell potential test would have the
slowest rust on reinforcement steel and highest half-cell electric
potential which make concrete cracks at 17 days when replaced
by 25. And it would have the highest rust on reinforcement steel
and highest half-cell electric potential which make concrete
cracks at 5 days when replaced by 100. The results revealed that
the density and compressive strength would decrease as the
replacement ratio of RCA and MRCA increases. The water
absorption would increase with the increasing ratio of RCA and

MRCA. And the rate of rusting of the reinforcement steel would

increase with the increasing replacement ratio of RCA.

Keywords: recycled coarse aggregate, repetitive recycled coarse
ageregate, compressive strength, corrosion of reinforcement

steel
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("n./n3.29.) ($ovaz) ABUNSA (NN./au.al.) (Wosidus)
0 2,379.2 0
25 2,340.7 1.6
240 50 2,321.8 2.4
75 2,308.8 3
100 2,285.8 3.9
0 2,369.4 0
25 2,332.1 1.6
320 50 2,327.4 1.8
75 2,305.5 2.7
100 2,292.4 3.2
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100 10.45 180.718 228.872 245.863
0 11.25 343.815 355.795 413.029
25 11.25 327.497 350.418 395.085
320 50 11.40 316.060 341.290 368.022
75 11.30 293.827 333.380 351.664
100 11.00 246.513 302.722 338.450
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Vilson Abreu, luis Evangelista and Jorge de brito [5] | &
vnsfnvuisafuguandiidinavesnouninnauulasumely
SlatAa Tnedvuadadiuniasiuvevslaida (CRCA) Tudnsndiu
wiufisesay 25 uar 100 InUTUINTAMUAINU F9n15NAaeIITEU
snnundmeinsiladasenidu 3 seu lngazuaninisnszarevun
AAYYBINIATINRYNUTENINEIUNANTBIABUNI ANEUNIATINNY Y
yRafunsuninnauunasunevilefasuudossn suanddy
AN597 4 2NTUTANAE UL IS AURIADUNZANALAIATINNENY
yfase 3 50U LnUSBUTIBUAUAEI3ULS e IRaUNIANEL

1NATINNYTUSTIUVIR (CNA) fananslun1s1an 5

ANINT 4 YTUIAUNITNTENBIUIAVDILIATIL

GRIIAGEHY dmeruluniswen (nn./au.a.)
Foenaii 1 Shoehed 2 Soghail 3
CNA 4-5.6 (13.) 97.3 - -
5.6-8 (13.) 107.3 - -
8-11.2 (u.) 116.1 - -
11.2-16 (33.) 327.6 - -
16-22.4 (3131.) 327.6 - -
CRCA 4-5.6 (13.) - 86.7 82.2
5.6-8 (13.) - 96.1 90
8-11.2 (u.) - 103.3 97.8
11.2-16 (3.) - 292.4 275.6
16-22.4 (1y.) - 2924 275.6

fiun: Vilson Abreu, luis Evangelista and Jorge de brito [5]
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P57 5 AT ULTOAURIABUNSALAYABUNTAS LA

Concrete (wnzUana) 7% 28 56 Ju
Normal Concrete 46.2 55.9 63.8
RAC1-25 a7.6 59.7 65
RAC1-100 a4 54.1 59
RAC2-25 a7 55.9 60.7
RAC2-100 43.3 53.3 57.6
RAC3-25 45.2 559 62.7
RAC3-100 40.3 48.6 56.2

fisn: Vilson Abreu, luis Evangelista and Jorge de brito [5]

v o v

1nuITedazUliinAmdsuusedaiiAnanasiiasouveinis

D '
= =

FleAaunasiumeutiunniu Fadadeidmasemdssunsdniuin
NANANTRLTINAVRWIATINNEIUAIT ANunuILuiAIanaile
soUTeIMsslAaasiuveutiuiniy sradunsizinasiumey
Fladadlnsenelunnnniiuasiune1uanessuya AN15gaduidl
AININTWEDTBUVRINISILEARNIATINNEUTUINTY dealiiiile
° M A A X o 2 v A & v
IuusevvassiudaiiusnIudndusedddunnndumulume

a o a

#dan $nadivd uay Yuts woagala (6] IivinsdnwiAeadu
Useansarmnistestunisiinafiuveundnasumeis ssuuteaty
AsiAnaduianiina1ln@n (Galvanic Cathodic Protection) lagay
naaeIsnsunInEsIman lngldmdnvwin 12 faduns nMswuas
aghsazuvseanidu 2 Ussiande wuudl 1 Andsszuudesiunisiin
afufaninanlnin wasuuudt 2 lifedsszuutesfunsiinaduda
NinAnan Tneiifegranisvaaaulawn 180, 250 waz 350 Alansy
FEAN9TINTURUAT A1NEIAU LaetaSauanInee819ld 2 wuufe
LLUULTJamLazLLUULLﬁdI@mzﬂznmﬁi‘i’flf;m@maﬂszmm 7 o 210
wansnaaesagUliindessrouninUszamililiRafssruutioatu

(Y a

nsieaduiandnanlndnnuineeunInndididageasidnsng

a a v o

WeadugininmeunIanimawamnsannewiasazlonsiuluianis

—

39Uzl ndegrsnsuniniilinisinasszuutesiunis

a o =]

Anadutanidnainanfazlinaluluiieniafendu nanfensunia

—

v o v v o

fimddageasisnsnsifaatutinitneuniaifimaidadiauens

=

anmewiwazlenuluianssauisengluidndae

Job Thomas, Nassif Nazeer Thaickavil and P.M. Wilson [7] e
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WanuAveIRUNIAlafMuASATId LT AeTud ST fesay 0.4,
0.45 uaz 0.5 FervuaAfdisunsesaliauan 300, 350 way 450
Alanfusegnuiadiuns uaglduiasiuaeuninsluifaunuuiasiy
AYNUAIUTITUVIR A 25, 50 wag 100 wasifudlneuSuins Wdan
lun1suumeunie 28 Tu agnuladnArguiivesnsuninileAalian
gufunninund 5 i 20 Wedldud Tnefnalnonseiunisiiiunis
uwnuiinardlude wazrouninsludadeiimagaduiiiuniund

ABUNTASIIUATDS 40 Wasidud drmunsunuilaeuiasiusloda 100

o v w < e

Woesidud Ard1dednaziiAanasussuna 11 89 19 Wasidud
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Chaocan Zheng, Cong Lou, Geng Du, Xiaozhen Li, Zhiwu Liu
and Ligin Li [8] lévin1s@nwuasnaasaienfunanssnunisunui
YDINUIATINNYIUANUSTTNYIR (NCA) Tmedlunasiunouninslaifa

a _a =

(RCA) vi¥omasudgAumieaslaida (RBA) feussdn lnsnisunui
YDUMIAFINNEIUNS 3 USELANADLIATINMETUALSTSHTNR (NCA),
WasIApUNINsleLAa (RCA) wazuiasiudghumiedsleifa (RBA)
Tugnsdan 30, 50, 75 way 100 Wediudlastimiin daldnsTanadi
28 wag 56 Ju lunsunmegisarlduiuuunsignuiaiiivuin 10 x
10 x 10 WwuAwns Feaziinsthnoundamanulsuanfiudeiudaly
adeaun1desn nafildfer1fdedavesnouninvvananileiia
Snsrdrudovarnisunufivesnasiuneusae (RCA) waz (RBA)
Tneihaluasun3adill (RCA) fUszaniamiinitneunIndinaudie
(RBA) Fsmaun3mudefudiiszozioan 28 Yu Aflnsunuiise (RCA)
w30 (RBA) 9siimdsdnananiivs 7.2 §v 11 wWesidud ietun
wWisuiisuAuasuninsssua (NCA) usidiensuninsssungnunui
18 (RCA) ¥38 (RBA) Tudnsndiu 100 wWesidus Arfdasuusednay
ANLNNAATIAD 9.6 uay 13 Wosifud ndmn 28 uluudnnasiudy
fuwmileasluda (RBA) axiinsiauiauwdwseiannluvasiivig
spaunInslaiia (RCA) dedinswauedheedies

Tomas U. Ganiron Jr [9] lgvhms@nwnieasumsinaeasunsa

AlYudvseSeniuin Construction and Demolition Waste (C&D)
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¥ Ay =

uldunanuasdealuBuuduesin annuideasaliseanisdnw
ANAMNAINNTALUNTTULSIS AU TR D URITUANaSAN 7, 14, 21 uay

28 U AEnluUANSIaN 6

PMINT 6 AMISITULTISA (Compressive Strength)

e BIAN AMMAIsULTISR (Wnzdania)
AINAADY 7 (W) 14 (3u) 21 (Ju) 28 (Fw)
Standard Mix 17.492 15.786 17.78 19.86
Concrete Debris 11.412 14.176 16.286 16.384
Mix

fiun: Tomas U. Ganiron Jr [9]
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Aauanslun1sned 9 wagguil 2 3UN1SVAREUMIAIAIINE TN

BNSIEUUIABTLLIUA svevnaniiliuy (3u) Iron Loss (nu) VOIYUTLUUA, NITVAFOUMIAIAIUAWTUNIILTIN, NMIVAFBUNIAN
03 ! 6.68 AUANTUIZUTING UATNITNAFOUMIAIAITUNUILUUYDINIATIY
0.4 7 17.83 . p
PAYTULIAS FAUERIIUATSIA 10
0.6 7 27.15
0.4 3 22.16 AN 9 NSNAABUNIVUIAAALVBINIATINNYIU
0.4 7 17.83 p T P P P
W93 WNUNAUAIS | 1Uasidus LUasigus LUastgun
0.4 28 13.75 . . . ,
5 PLLNTI ATLATI (NTU) A4 [SRRGEH ARGELH
Nu1: Adel El-Kurdey [10]
1 70 0.709 0.709 99.291
M0 8 (ﬂﬁwmmalﬂmuﬁism’misﬂsuuﬁumﬂaummmaLaumguaﬂmﬁ 3% 1710 17.325 18.034 81.966
voundniasunaziiafigydeluveaningdy )
B _ : _ Ve 5650 57.244 75.279 24.721
Wushugudnans | ssesviu (i) | dnsidiusseviuves Iron Loss
« - oy o %
LARNLEIN (113.) ABDUNINABLAUNIY (n3w) ’ 1630 16515 91793 8.207
Audnanaveundniasy No.4 730 7396 99.189 0.811
6 345 2.64 13.07 pan 80 0811 100.000 0.000
13 31 238 17.83
22 26.5 1.18 24.50 100 S
26 245 0.94 27.46 2 80 «
- -
#1: Adel El-Kurdey [10] S 60
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