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Study of recycled concrete for paving blocks to reduce the carbon footprint of concrete
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Abstract

This research studied the use of recycled concrete as a
component of paving block products by forming paving blocks
mixed with concrete waste at 20, 40 and 60 percent by weight
and testing the physical and mechanical properties of the
materials. The experimental results showed that the compressive

strength, density and water absorption values were inversely

proportional to the ratio of concrete waste, i.e., the compressive
strength, density and water absorption values were highest when
concrete waste was mixed at 20 percent and gradually decreased
as the amount of concrete waste was increased. This was
consistent with the results of the analysis using a Scanning
Electron Microscope (SEM) that created images from electrons
reflected from the surface of the sample, which showed cracks
on the surface of the specimen. Therefore, the mechanical
properties were deteriorated. In addition, when analyzing the
influence of the type of concrete waste, the composite materials
of the concrete had the poorest mechanical and physical
properties. The study of the recycling process of separating the
concrete waste from the concrete mixing plant into rocks, sand
and mortar waste found that the carbon footprint of greenhouse

gases was 1.11 kg CO,e/m’, which was separated into values from

the activities of raw material acquisition (recycling process),

production process and the transportation process was equal to
0.0688 kg CO,e/m’, 0.9964 kg CO,e/m” and 0.0356 kg CO,e/m’,

respectively. The process with the highest carbon footprint of
greenhouse gases was the recycling process, with a value of 65
percent, followed by the transportation process, with a value of
35 percent. When compared to the disposal by dumping in bulk
(the original method), making paving blocks from recycled
concrete can reduce greenhouse gas emissions by up to 95.62
percent. Mixing concrete waste for reuse instead of landfilling or
other forms of disposal is a method that helps reduce
environmental problems and creates the highest benefit.

Keywords: recycle concrete, concrete waste, paving block

products, carbon footprint of concrete
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ANUERY

A15190 1 Wan1sveaauAn pH (21828 Ju)

#9819 U3unou AulunIn-A1aveRInaunsa (28 Su)
Nndoy nn Fui 1 Fuil2  quiis e
ADUNSA
AaunIeli 0% 12.47 12.53 12.59 12.53
NANNIN
ADUNSA
ABUNSANEY 20% 12.40 12.85 12.60 12.62
ANNABUNSA
ABUNSANEY 40% 12.55 12.65 12.80 12.66
ANNABUNSA
ADUNIANEAL 60% 1325 1297 1310 1311
ANABUNSA

Tneunfreuninialy asfanmibusimdedan pH Ussuna
12.5 fiandur dwluanmundendidunsaviodn pH it 6.5
ABUNIRIzELARAEs T usoE 1 weInsafidLnsainng ou
ABUNTA aﬂﬂﬂguuiﬁﬁaﬂiﬂ Carbonic, Hydrochloric, Hydrofluoric,
Nitric, Phosphoric wag Sulfuric 10udu [10] dioviegramaaey
Wisufuinnsgiuvesreunin Taswuindegmaaeuiidiainga-s
AouNIARANNINABUNInTiUSInadosar 20 TnglwAnnudunsa-
Aruadedl 12.62 Lﬁaqmnmﬂﬂaurw%'mﬁmwgu%mu@ﬁaﬁLLﬂaL%sula
asenled Ca(OH)z agiduduauuin si'fal,ﬂumiﬁﬁmwmﬂumagq
deldnnaeundalutsunannn arswaniazazarsesnuily
vhannd sl pH ﬁuaqéhasmLﬁmqﬂ‘fumuﬁﬂdmmaﬂmﬂ
AauN3ATLY

4.3.1 MINAFDUNLANTILN
o o 1 Y A a Ay a a o
g inaunInABUNSANSeuay 20 NUNABUNSA 7 Tuuay 28
U wmedeumAlansuiinde3s Toxiccity Characteristic Leaching
Producer lngldiasad ICP-OES wadmsilavientinilassoviiaily
AsudABUNSARnsTuasHaseansUwUauluthauanslun1s1eh 2

1519971 2 MSVRd@BUNSUNlaviE TN

fogs YT Usuadlangsmin(ppm)
nINADU Pb Cd Fe Mn
unIn

ADUNSA 20% 0.1264 0.0257 .6.1737 1.5170
NELNTN

ABUNIA

13m'u - 0.0801 0.0616 0.2866 0.1472
ABUNTRT

Ju

‘ﬂgﬂﬁm - 0.0796 0.0613 0.1654 0.0119
ADUNIA

28 fu

nMTlensiviinalagninlureunIanaunNABUNTA Loy
UunAsunIn wull s19mdn (Fe) fiusunmugefigalunndiese

TngamglupunianaunnAoun3adaian 6.1737 ppm Usia Fe
Tuthunroun3nsininun (0.1654-0.2866 ppm) 519KeN1EA (Mn)
dusunmsesan Taenulurae 1.5170 ppm lunsuninuaunn
Aeun3n wavanategaunluvuneundnmdeiios 0.0119-
0.1472 ppm wonani nria (Pb) wazuanley (Cd) Fudulany
windusunse dananasegredifeddaiiotlutalui Tae Pb
/1 0.0796-0.0801 ppm waz Cd dA1 0.0613-0.0616 ppm ANKa
nsAnuituansliifiuin nsrurunsunesunisluhannsatasan
Usmalaneminiiennazareoenanld egndlsfianu aeunianasnin
asunIndvualaveninazangs deer9dsnanonuandiniu
Fwandeunazaruvasadelusvezend dufu aasiinnsdne
nansenusani1sred1svestangninainaeundmdl eldeuly
annuIndeudiumneneiu

4.4 08N 15ATICYNUAINIINE DIBIENATIURUUF I

1519 Scanning Electron Microscope (SEM)
NANITILATIZRR URIVRININABUNTA (Concrete Waste) fiaandas

SLENMTOULUUABINSIA (Scanning Electron Microscope: SEM)
NUINANYUEUBINURININABUNIALlATIES9ATANTULDL TILE
=~ a4 & a o X a da ' P
NSHINTUNSENURINVIVITENURITLINTU (pores) wssTiUeneen
nersunIndsuaniluguil 4 Fee1adnanenuantivesnin
o Ao 9 v '
pounanftnaunldaulvg [11]

5Ufi 4 ﬁﬂwmzﬁuﬁaua‘aﬂqﬁumaLﬁwumm 30%30*5 @4, WANNIN
ABUNIA 20% M3 SEM (A) Auagiden 50 Lm (B) Auaziden
2000 U fisgezuy 28 Tu
Fenulassasrmdngunsavasuedluguiiedisi 4@) sae
wiadla XRF Buduinesdusznaunaaiivasudenyumarindaeds
SEM wudndian a1nn1sinsigiesdusenaunaninuitsenauiy
wnatdeusanlyd (Ca0)41.81 % 1Ju serUsznounan wazd
Fanoulaeanlen (S0o) 37.43% waresgiifvusanled (ALOs)
9.35% (Ju perUsznauses snvadfieanlaau q Ysunandniles
Town wwdan (I eanled (Fe0s), Tatosinsoanlad (SO,)
Tnunadeusanlan (K.0), wuni@eusenlas (MeO), luinauoanlyn

(Nay0) wazlnnifluulasanlas (Tio,) Wudu

4.5 miz/a'af/ﬂ7§Uau7ymw§‘waf77m§"aunizan
Nan15ANEINISUTEEN U930 UNTEININATLUIUAITS LULAR
nnaeunas Tnaisudnwdausniswendoninaeunialulssnu
naumpunsInludalsenusleAa MunszuIunIswennInAaunIA Lo
#u e wavAvninaeunsa aunsatlduselewliduingivly
mswﬁmuﬁaﬂqﬁummﬁw sufslddnuussidufiiedeunszani
Lﬁm‘ﬁumﬂmsﬁmmsLL‘UULamﬁl‘*ﬁ%‘miMﬂaaLﬂﬁa@msﬂuﬁau Feaz
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a 6V =) dl U 1 a £
srgudSuauisounseand Yasveanunlunuqeilansy
aiveulaeenlanifisumindegnuieiuns (Kg COze/m3) [11,12]
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1
msldundeiaghu
SR 5 TS sUdesfedeunsanudenyfumaiu
(UM 30 x 30 x 5 cm)
Uﬁaﬂgﬁummﬁﬂﬁﬁﬂﬁ Fu 318 wazAEAINABUNSATLAaN
ASTUIUNNSS lULAa mLﬁudauﬂizﬂawawéaﬂQﬁummﬁﬁ U1 30
X 30 x 5 cm 1wt 13 kg SlFnsudesfedeunsyan whity 1.11
kg COze/m? TngenfildunannAanssunsliindeingiuinszuaunss
leiAa) 0.0688 kg COe/m? NT¥UIUNITHER TA1 0.9964 kg
COze/m2 wagn1suuds fA1 0.0356 kg COe/m? Fananslugudl 5
Lﬁalfd%‘auLﬁ&mmiﬂa'aaﬁ”wﬁ‘auﬂisaﬂ%qﬂisLﬁaa%muégﬁuﬁma
79U 60 25.4 kg COe/m? & audony i uniaiiaanianain
NSEUIUNITS AR aunsadisannisuaseinesounsyanlauini
95.62 % LTudu

1

NITUIUNITWER nsvuEs

5. ayunauazdolauauuy

5.185Una
= o I < & :
nnsAnwnsldninAeunIaludiunauvesudonyiiu wui

Uinamneeunindlifisd uinanssnusonuandinenioninuas
NINavesrpunIneslitsdAyAUrUILLILYB IR UNSARL WAL YL
anasdlolfindnduninaeunindwmaliniuudusidassnvesian
anas uananiiAnisgaduiivestandindudeldninasunislu
Snarfigeiudsenadsnaronnumumuresudenyiulunisldey
JPETY?
sugaianiAnsnanyuInsiisdndauninAsundnLINndl 40%
dwaliirniaasuussdnanasegredidoddey vinliTanonaldmunzau
dwsumsldanuiidenisanuudsussgeaimamanunainlassaiis

YDININABUNIATILALNTULINTY AIHAFBN1TNTLANLFIVOIDYNA

° v w

wazussdangluiianaunsn wanaNinISARAIUBIAIAIAIRALAY

o = o °o v o Y a

mdspswesianealutodfnddgidesiarsanlunsdenldau

q

31NN13ANLATIIUITENIANBINIATINABUNTARINNIN
ABUNIRANNTaUeNlAf g nI1dIuT NnrannuanyAnIaiiy
e midenawazaadl aaeasuninihldldnuaiwesnouning
HaunINABUNINlABABUNIATINANNINABUNIANHIA AN TANIAY
M, Wana wagmaadiuanzauianauisadnluldauldase
= = N A s - Y1 o w 9
flo ABUNIANANNINABUNTATNIUSI 20% (TlesanlviAidsnissu
WISALTIRUAZUTIARTINNN agluinaueivewnsIgIuReUnIaTlY

a1 '

TAmnurususaraNTUTvInzay Aanudunse-aslnalae
fumaun3analy wavnuaUSunalangniinluneuninitosunn g
° ' P o v = & a a1 @ oa v o
anImunaaguimuatd Jaduesuninfiliiduniuserende
Tngsauuard aindau el usd3s@unsatineunsad naunin

poun3ANUSIa 20% TWldnuldasdunuudenyfivmavild

5.2 Ugyvuasdaiauamue
nnsdnwmuihnmsiinineeuniaunltdidudiunauvesvdeny
madudadivediavatesu Insanzluwdreanssuiunmninuag
nsihluldnuats JymdAyfenisAnuenuazaununnnImyes
MNABUNGA HiewwnnInAsuNATildnuraseie Tesduszneudl
uansneiy sieluduounn JUs1s wardadeuu wu awmdn wauld
AuAINYeININABunIanautinly tngeratimalulagnisdauen
salulfinionszurunisilaifafifiuszdannmdundaoiiiean
duforuussyilianfinun mashiaueuntuniedsandsniug vh
Tnsanldnudesinnszuiumsdansesidudou minluounan
AITHNIARIVINTEUIUNMIARLENLaEUTUUTS
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wu?é’m%&ﬁ%amauamﬁﬁw 1o 1.1 5uTie3e wous undy
wed $1im Feliimueuinsiginnaouninililunismaaey was
yeveuAmNAATImNTlEs Az AuIndey unTInendoaiuaun
FAlsa finganiadosflouazgunsallumsviiideiaasluded
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