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Mechanical Properties of Fly Ash Geopolymer Concrete
Incorporating Clay Residue and Silica Fume
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Abstract

The purpose of this paper was to investigate the mechanical properties of fly ash (FA) geopolymer
concrete incorporating clay residue (CR), and silica fume (SF). The FA: CR: SF ratios were
100:0:0, 90:10:0, 90:5:5, 80:20:0, 80:15:5, 80:10:10, 70:30:0, 70:25:5, 70:20:10, and
70:15:15, respectively. Alkaline solutions of sodium silicate and 10 molar sodium hydroxide
were employed as activators. The setting time, compressive strength, elasticity modulus, and
Poisson's ratio of FA geopolymer concrete were studied. According to the test results, replacing
CR for FA in the production of FA geopolymer concrete could result in a delay in its setting
time. Compressive strength and elastic modulus of FA geopolymer concrete decreased with
an increase in both CR and SF. It can be concluded that FA geopolymer concrete with 10 %
CR did not negatively affect the compressive strength.
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1. Faaliflumsvageu

ihapsuAadongs (FA) 91nlsslwihwinn: uazmnAuang (CR) 91nns:0umMsnanigsIin
Jonind1g uazdd@muu (SF) Je0AUs:noumoniizeotd1aosuAa@engs MnAua1 wazdanu
Famns1ofl 1 ssiuduiaosisznaume @@m (Si0) e:giin1 (ALO) widneonlad (Fe,0,) ua:
wraidaneanlds (Ca0) lunan doUSmamasinves SiO+ALO+Fe,0; WnAvSosa: 60.92 ua:
CaO whiuSesa: 25.79 ihsesfililunuideaseiidoinedludaosysmuan Class C mumnnsgu
ASTM C618 [7] madudsu:@amuulszneunies danudunan Tnaidaesunadongs (FA) uas
MnAuEE (CR) ANNEIITIMZINAD 2.65 ua: 2.32 paufiinassunaings (FA) wazmnauds (CR)
wazdanmufisuneymamiomdy 155 luaseu 183 luaseu wa: 150 wiluwns muEIAU
sunaazdealinsowith (RS) usznasumenuliiuyutossn 3/8 i (CA) Tnaaasma:den
UAHIATINVEIVTAIANNDWTUWNENAY 2.56 UaT 2.68 UAZHINTINADEAULAZUINTINNIVAAT
TuAaEANNRDIAWIAY 2.40 uaz 6.04

gsazmemoilflumainUfisen fe ssacmeloienlansenlomduiu 10 Tum3 (NH)
uwazssnzaelaiAenddng (NS) Adesdusznaumainiivas Na,0 whivfesa: 12.37 SiO, whiu
Saua: 29.94 ua: H,O whiuSewa: 57.69 Tnatimiin

M3N 1 auAUszneumuAdzenaosuALdeNgs MNANAI uazdanmyu

Chemical Compositions FA (%) CR (%) SF (%)
Si0, 31.32 77.48 92.00
AlO; 13.96 9.74 0.70
Fe,0, 15.64 2.43 1.20
CaO 25.79 0.54 0.20
MgO 2.94 0.02 0.20
Na,O 2.83 0.01 0.40
K,O 2.93 5.61 0.10
SO, 3.29 1.01 -
M3 2 dnsdunaLBaneun3n (kg/md)

Symbol FA CR SF NH NS RS CA SP
100FAOCROSF 427 - - 118 118 489 1201 43
90FA10CROSF 385 43 - 118 118 490 1202 4.3
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MIWN 2 anTaIuKTuTRIAeUnIA (kg/m’) (o)

Symbol FA CR SF NH NS RS CA SP
90FASCRSSF 385 21 21 118 118 489 1199 43
80FA20CROSF 342 85 - 118 118 491 1204 43
80FA15CRSSF 342 64 21 118 118 489 1201 43

80FA10CRI10SF 342 43 43 118 118 488 1198 4.3
70FA30CROSF 299 128 - 118 118 491 1206 4.3
70FA25CRS5SF 299 107 21 118 118 490 1203 43

70FA20CR10SF 299 85 85 118 118 489 1199 43
70FA15CR15SF 299 64 64 118 118 488 1196 43
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Symbol Modulus of Elasticity (GPa) Poisson’s ratio
100FAOCROSF 34.4 0.26
90FA10CROSF 30.9 0.28
90FASCRSSF 22.5 0.20
80FA20CROSF 25.0 0.25
80FA15CRS5SF 15.0 0.23

80FA10CRI10SF 7.6 0.33

70FA30CROSF 19.3 0.26

70FA25CRSSF 16.0 0.25

70FA20CR10SF 14.8 0.18

70FA15CR15SF 15.7 0.21
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