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Abstract

This research paper presents the effect of grinding period of ground bio-fuel ash (GBFA) on
self-compacting ability and compressive strength of self-compacting concrete (SCC). The bio-fuel
ash used in this study was divided into three categories, according to their grinding times: 1) GBFA1
with 1-hour grinding, 2) GBFA2 with 2-hour grinding, and 3) GBFA3 containing 50:50 weight ratio of
GBFA1 and GBFA2. Test results showed that GBFAl and GBFA2 possessed pozzolanic properties,
complying with ASTM C618. They were then used to replace Portland cement with the
replacement ratios of 10 20 and 30 %wt, to produce SCC. It was found that the slump flow
diameter and L-box index decreased, while t , flow time increased as the replacement ratios of
the ashes increased. The use of GBFA2 with 2-hour grinding in SCC resulted in higher slump flow
diameter, as compared to GBFA1 and GBFA3. It was also revealed that the SCC containing GBFA2
exhibited higher compressive strength than that with GBFA1, owing to its better filler effect and

pozzolanic effect.
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Materials Cao SiO, ALO;s; | Fe,Os MO SO3 K,O Na,O LOI
Portland Cement 70.4 15.9 3.79 3.71 0.75 4.22 0.43 0.18 2.00
GBFA1 n/a n/a n/a n/a n/a n/a n/a n/a 4.00
GBFA2 4.39 82.6 1.14 1.77 1.01 0.38 4.57 0.71 4.30

n/a = not available
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gnsdunannounIn (Alansu/gnuieiiuns)

Foydnwal L. Bidendsdhuaun _ . arsani
YusLuu nu N8 U1
° : : (Sovay)
1 Flua 2 3l
Control 520 - - 604 880 198 1.0
GBFA1-10 468 52 - 604 880 198 1.4
GBFA1-20 416 104 - 604 880 198 1.6
GBFA1-30 364 156 - 604 880 198 1.8
GBFA2-10 468 - 52 604 880 198 1.2
GBFA2-20 416 - 104 604 880 198 1.4
GBFA2-30 364 0 156 604 880 198 1.6
GBFA3-10 468 26 26 604 880 198 1.3
GBFA3-20 416 52 52 604 880 198 1.5
GBFA3-30 364 78 78 604 880 198 1.7
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5) N3NAABUANNEANTAIUNITINANIUENIAI19A28TE L-box AuNIns§Iu EFNARC [21]
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A15199 4 AuUTRNIATLALNIINEAINYBUANYDNAITINIAUA WU uAUTaNIUn ASTM C618 [22]

. | YDMUUAVO
S Wsnauun 1 9lus | Eknauue 2 99l ASTM C618 [22]
’ (GBFA1) (GBFA2)
Class N

padauanIund
SiOy+ ALOs+ Fe,05 (%) n/a 85.51 >70.0
SO, n/a 0.38 <4.0
Loss on Ignition (LOI) 4.00 4.30 <10.0
FUURNINAIENIN
druinénauunzunse lwes 325 (%) 12.5 6.3 <34
AFBIN1T (% of Control) 1128 108° <115
AilnIa189:
fleng 7 $u (9% of Control) 79.0° 81.0° >75
fleng 28 Yu (% of Control) 81.0° 84.4° >75

@ TnsunuiyuBuwudmeiiideindsun Sevas 30, n/a = not available

SEI  10kV

SEl  10kV x200 100pm

(A) W WTeIwAsTaaUn 1 Falue (GBFAL)

ard
SEI

SEI

o . o W - &
x200 100pm  e—

x200 100pm —

(1) B ndewasTnaun 2 $alug (GBFA2)
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Snwazreteynadidemdsdunaunanden filfnniaTes Scanning Electron Microscope (SEM)
Wuandlugud 3(a)-) audidu angUasituindndomasdanaua 1 4alus (GBFAL) difloynialagsay
Tngjninuiiuuivesauaud Turnefidiomadanaun 2 $alus (GBFA2) Tuuneyniadnniiyuiuns
Uasmuaud 3UT 3(n) uazivuneynirasianeunnnididemdsdimtaua 1 dalus (GBFAL)

neadl 4 dmdndsuunzunsnuesd 325 (uuiateada 45 luaseu) veadudem@sdinaun 1
Falas waz 2 Falus wiru¥esas 12,5 uag 6.3 MuAIRU Teiuinaeinnsg i (inifosay 34) ASTM

v a0 v W 1 [

C618 [22] AiiNaIgnv09NaTNSUINTFIUNTAIUNAUVB NI WTBLNEITINIAUATIY 2 U9 Lakandlunisng

'
=

& 1 o v v 4 ) v oA "y s s o v = 5 v
1 2 agiwdnmaedaiiony 7 Ju wag 28 Ju fiAwnnitdeas 75 vesasniAIuANTIdYuTLUAGIY
v :.’/ v dy a A :’1 =< va IS ! (3
AU NTBLNAITINIAUAVIEDIVUIAIIUAUANUANTWAULAENNNIYATNHIUNUNUIATZIU ASTM C618
[22] SwunliidutanUevlaaiuuszian N uazaunsoldumiyuduudlatdesas 30 nelirmasdnll

FNNIN508aL 75 UDIABUNIA

AN5199 5 auURIUNISIadRRIvDIARUNIATEA AT AR LALDINALLO WIDINAITILIAUABLLDLN
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