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Investigation on Strength and Shrinkage of Eco-Friendly Concrete Containing Recycled

Aggregate and Using Ground Bottom Ash and Calcium Carbide Residue Mixture as a Binder

) ¢ o 1 a a
JUNeA NUWIAT, A5¥0

s

a 2 o a o 3
AdsAng’, T nsivinna

1 o = a a  a a < a o o v o
uhAnwvsyaln madviminssules) pagdrnssumans unvendemalulagnssaouna suys (maxkystory@outlook.com)

2 4 a _a a < a v ~ v =
s9manTI9158 MATnImInTsulys pugImnssumans unyinenaemaluladwszvouunaisuy? (weerachart.tan@kmutt.ac.th)

3 < a a a < a v = o = ..
mans19138 MAIvImnssules) Ay Imnssumans unmeraemaluladnsyaeuinarouys (chai jatekmuttac.th)

UNAnga

o

nuATsETgaUszasileAnuiesn lugdabaveuy uay
nsuadavesnsundafliiinfuinuaaziden (GBA)  $aufunin
waaBumslusunaziden (GCR) Wudanuszanuludnsidiu 70:30
Tsbwiin uadlfinamuneiuannisdosianounin (RCA) unui
ATMMEUINGTINTIRA (NA) ileannnsldyuiuusduaziiudesan
555091 wazldansazarvdraduissufiizen fe ladoulansen
la@ (NaOH) Tudmsn$esaz 0, 05, 1 waz BImaﬁmﬁfﬂmaﬁaQ
Usgau Tsﬁﬁmwd'suﬁwsia*?a@ﬂismuwhﬁu 0.30 uwazUSunauian
Usgaruwindu 550 Alaniu/gnuiaiiuns nan1smagaunuidn
AoundniianiaguszauildidriununaziBeanausiuiunin

(CBN)

v oo A '

wAa@euAsludunaszLden AnsWaILIA1§98AAEIA I
sunInTluiildyudiuudvesnnaudifutanussau uilold
asarasludoulansonlediduiusauizen aeundaifléidium
unaztdensiudunnuaalfenaisludunasiden wazansavaie

(Y

ldulansenledludnisosas 1 (CBIN) dMdsdaniany 28 Ju

Ao P

winfu 34.8 wnzhania Sadusndiunandidiian waziiiiids
dalndiAsaiunauninaiuau (CT) Manyududvosnuaud
YSunauyudiaud 400 Alansusiegnuiadiuns wazlduiasiuneny
nssINed  uenaniimeuniniiviioinanuszanudildarnidnu
wumazBarausiniunInueadeusludunaziden uagldina
FIUMLIVINAYABUNTAdwaliA lugdadaveg urenaunInanas
defisuiuaoundamiuay (€T msldidnfumunaziBonna
swfumnueadeunsluduaazideaduiaguszauanisoannis

wadvesraunnliilanIeuiieuiuaeuninaiuay (CT)

MdATY: AWAT, NMnkAalisnAslug, WaTIureIuIINNISL oY

wenaunse, laisdlansanle, Adadn, n1sradisiu

Abstract

The objectives of this research are to study the
compressive strength, modulus of elasticity, and shrinkage of
concrete using ground bottom ash (GBA) mixed with ground
calcium carbide residue (GCR) as a binder and containing
recycled concrete aggregate (RCA) as coarse aggregate. A ratio
of GBA to GCR was 70:30 by weight. A binder content of
concrete was 550 kg/m3 and water to binder ratio (w/b) was
0.30. Sodium hydroxide was used as a strength accelerator at
rates of 0, 0.5, 1 and 3% by weight of binder. The results were
found that the recycled aggregate concrete made with GBA-
GCR mixture (CBN) had lower compressive strength than that of
conventional concrete (CT). However, the compressive strength
at 28 days of concrete made from GBA-GCR mixture as a
binder with activated by 1% NaOH and containing recycled
aggregate (CBIN) was 3.48 MPa which was the best with
proportion and the same as that of CT concrete. Moreover, the
modulus of elasticity of concrete made with GBA-GCR mixture
and coarse recycled concrete aggregate was lower than CT
concrete. In addition, the use of GBA-GCR mixture as a binder
could also reduce the shrinkage of concrete as compared with

the CT concrete.

Keywords: Bottom ash, Calcium carbide residue, Recycled
aggregate concrete, Sodium hydroxide, Compressive strength,
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Mix Proportion (kg/m”)
Mixed Fine aggregate Coarse aggregate | Water W/B Na(OH) (%) | SP (%) Slump (cm)
Binder Cement GCR GBA
Sand NA RCA
cT 400 400 - - 772 995 - 200 05 - - 175
CBN 550 - 165 | 385 642 - 855 165 03 0 1 18.0
CBO.5N 550 - 165 | 385 642 - 855 165 03 05 12 17.0
CBIN 550 - 165 | 385 642 - 855 165 03 1 36 16.5
CB3N 550 - 165 | 385 642 - 855 165 03 3 12 9.0
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Specific
Material | Retained on a sieve No.325 (% by weight)
gravity
OPC 11.35 3.15
GBA 0.55 2.53
GCR 8.12 2.66
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Chemical composition (%) OPC BA CCR
Silicon dioxide (SiO,) 20.9 63.2 3.9
Alurninium oxide (ALO,) 48 24.4 23
Ferric oxide (Fe,0,) 3.4 7.3 0.5
Calcium oxide (Ca0) 65.4 23 65.4
Sulfur trioxide (SO,) 2.7 0.1 0.7
Magnisium oxide (MgO) 1.3 0.8 0.7
Sodium oxide (Na,O) 0.3 0.4 -
Potassium oxide (K,0) 0.4 1.3 -
Loss on ignition (LOI) 1 0.2 26.5
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Coarse Aggregate

Properties
Crushed Limestone RCA
Specific gravity (SSD) 2.77 2.47
Absorption (%) 0.72 5.79
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compressive strength (MPa) - Normalized compressive
Mixes strength (%)
3 days 7 days 28 days

cT 24.3 - (100) 32.0 - (100) 37.7 - (100)

CBN 20-(8) 6.2-(19) 19.2 - (51)
CB0.5N 8.3 -(34) 12.6 - (40) 27.4-(72)
CBIN 5.8 -(24) 15.5 - (48) 34.8 - (92)
CB3N 4.2-(17) 7.5-(23) 13.4 - (35)
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Compressive strength (MPa)
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