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Utilization of classified fly ash as a replacement of silica fume in high strength concrete

$551w AfsAna uax

$u psiimina

madImnasules yninndoma TuTaBwszeoumndsuy3 11ema ang nganwumIuns 10140

T13.470-9133 Tn3m3 427-9063 E-mail : chai jat@kmutt.ac.th

uninge
uu%’uifsﬂ'un1-:ﬁ'mu1|ﬁ1d1uﬁmﬁa1%’|mu%ﬁnnjn
aiulumsnaansuninmdige Taodud oo
msiondI0A3ea Air Classifier Win1uazdoagaldiu e
flunenaz@on T3U51msanay vinaeymamds 32 luasou
snhaidrdiuenazBamuiyudundmleiauaudisznm
#i 1 nffinadesar 0, 15, 25, 35 uaz 50 Tastimnin nFoufeusy
ms 19&annuntuinivninasaumawdaunuiifuFuudiien
neuniniidagelufunadosas 5, 10 uay 15 Tasimin  wams
Fowuiweundafinauddnnjuaumivliidedageiiqa dau
aoundafinauid I niunyns 19ideiuuenazdoaievas
25 -umﬁ1wﬁﬂuu%1uuﬁ1ﬁﬁ1ﬁ’qﬁﬁqqqa ms 19ddwriunen
sBommuifudnadosar 15 8 35 awnsoldumudanu
mumiufosar 5 e 15 14 ilesnnimdsdalndifvetuie
AounIaliony 180 Ju wennnfineuniafifdurmumeudisiiu
uenazideadesay 15 fa 50 T Tiumsianidasamuiusn
dionouniafioguinnd 180 fu uaasldiiududrdmiunen
azduaiidnonmgafisnih 1 umuiganduniviniunien

nounIAMaIgs

Abstract

This paper presents the improvement of fly ash in order to
replace the imported condensed silica fume to make high strength
concrete. Mae Moh fly ash was classified by air classifier to have high
fineness. The classified fly ash has spherical shape with average
particle size of 3.2 micron. The classified fly ash was used to replace
Portland cement type I with the replacement content of 0, 15, 25, 35
and 50% by weight in order to produce high strength concrete. In
addition, 2 samples of condensed silica fume obtained from different
sources were also used to produce high strength concrete with cement
replacement of 5, 10 and 15% by weight. Compressive strength of
concretes containing classified fly ash and condensed silica fumes was

determined and compared. The results revealed that concrete mixed

22

with condensed silica fume produced the highest compressive strength.
For concrete mixed with fly ash, it was found that concrete with 25%
of classified fly ash produced the highest compressive strength. The
use of classified fly ash between 15 to 35% or condensed silica fume
between 5 to 15% in replacing cement gave almost the same
compressive strength of concrete at the curing age of 180 days. In
addition, the concrete containing classified fly ash 15 to 50% as
cement replacement tended to have higher compressive strengths than
those of condensed silica fume concretes after 180-day. The results,
therefore, suggested that classified fly ash had a high potential to

replace condensed silica fume to produce high strength concrete.
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Chemical Composition (%) | Cement| CSFI | CSFII | CFA
Silicon Oxide Si0, | 21.16 | 93.80 | 94.09 | 46.28
Aluminum Oxide  Al,O, | 6.04 | 0.21 | 0.17 | 24.16
Iron Oxide Fe,0 | 3.15 | 0.09 | 0.07 | 1 0.17 |
Sulfur Oxide 50, 2.88 = - 0.81
Calcium Oxide CaO 63.96 | 0.12 0.18 | 12.06
Magnesium Oxide _MgO 0.87 0.33 0.34 2.78
Sodium Oxide Na,0 | 0.05 | - - | o.08
Potassium Oxide ~ K,0 | 0.54 | 0.38 | 0.35 | 3.20
Loss on Ignition LOI 1.39 4.89 4.65 2.70
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