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Analysis of Fundamental Properties of Concrete
for Rising up Fly Ash Contents
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Abstract

In this study, increasing the range of replacement rate of FA with concrete properties were analyzed
to provide basic data of FA replacement 0-40 % and curing temperature 5-35C range. As a result of
the increased fluidity in proportion to the increase in FA, but decreased air. Setting time delayed at
replacement rate increases and low temperature, simple insulation temperature history of the FA up
to 40 % replacement rate increases the maximum temperature was low 8C, the highest temperature

reaching time delay of 13 hours.
strength compared to the higher plane,
carbonation tests with

increasing the replacement ratio of FA carbonation depth was

FA replacement up stream of the curing temperature, compressive
it was found that

improved strength development. In

increased.

Therefore, continued research on carbonation measures was to be necessary.
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Table. 2 Mixture proportions

_ - Binder Admixture Unit We1ght(kg/ rﬁ)
B AT % 343 0] 5 AN A RAFERA A o | VB Ve
% FA A3 X8 Zazleo] EAY siawcte B3k 7] osition | 7 | ™ nt C|FA] S |G
FARE Algstas . Plain 0 364 | 0 | 797 | 910
FA10 10 328 | 36 | 791 | 903
2. MEiHE L we
FA20 | 50 182 20 291 | 73 | 785 | 896
) FA30 30 255 | 109 | 779 | 889
21 e
FA40 40 218 | 146 | 773 | 882
B oAt AuAge Tale 13 2w, sjgrge  ABAROR X 9 FANBAME oEE e
Table 29} 7t} 2 2ANTLS 2 AoR a9a, Ast ZATE
WA WBE 50 %(EXE 7% 30 MPa)e] 12-2¢] tlsled Me oladde s 4, AfE QRN dFFE 2 =
OPCE ALE3F AL Zgol widtoz 31, FAZ 10 %, 20 71 F43) Zlolg S5k o= St
%, 30 %, 40 % 5o HIATIY, FALEE 5, 20,
=) = )\]5_] =] = 22 A|-g'-x|'|-l-l—
3BTY 3FFo= sl F 15uXE AAAGsIATE g
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Fpomes S SHEAS W0SL mn 8 SIEE -y g e gz AdEs R0 nEEEY
45£15 %7t EEEE ZYJ FIZEE uF GAS - - = e =n
ot ) SARES AMSRT, Fed B AEAE F% S4
o Wi el B9 aE 242 A8 o e et e
A= A]‘%“’]’Mq FA= :'—1]_14] K}\]‘}\\l——é‘ A OO}M:ﬂ-, 573
Table. 1 Design of experiment gre %fj} EAlE vrgdA a4 AEAE RSt
g, Z A5 E8lF A2e Table 3~Table 63 2t}
Factors Levels
Table. 3 Physical properties of cement
WB®% |1 50 ysical prop
Setting Compressive
Target slump N Density | Blaine sound-| - time(min.) strength(MPa)
o 1 120+25 : D€ | hess ————
(g/cm?) | (cm'/g) | ",y |Initial | Final | 3 | 7 | 28
time | time | days | days | days
Target air
: +
Mixture (%) 1 45£15 3.15 3 144 | 0.18 230 | 375 | 209 | 284 | 38.9
Admixture 5| OPC
replacement(%) - FA : 10 20, 30, 40 Table. 4 Physical properties of aggregate
Curing . Water | Passing amount
temperature (C) 315 20,35 Type Den51t3y F.M |absorption | of 0.08 mm
(g/cm?) o N
(%) sieve(%)
- Slump .
Iigff:r 3 |- Air content Blaendrzd;g:e 258 | 2.7 1.46 0.31
- Setting time” 88ree
agg‘;ae::te 262 | 648 | 058 0.40
Expertl— - Simple insulation
men
temperature test . . .
Hardened e Compressive strength? Table. 5 Physical and chemical properties of FA
mortar 1, 3, 7, 28, 91 days) —
-+ Carbonation Density | Blaine Igil;‘élson SiO, Al,O3 | Fey03 Cao
(1, 4,8, 13, 26 weeks) @em’) | el | o | ) | % | o | @
* 1) Only measurement in curing temperature
2) Measurement by cure temperature variation 220 | 4012 2.3 524 23.2 6.2 6.9




Table. 6 Physical properties of admixture

. Main Density
Kinds ingredients Appearance (g/cm®)
SP Naphthalene White yellow(liquid) 1.05
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Fig. 1 Simple insulation temperature test drawings
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Fig. 3 Slump with FA replacement
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Fig. 5 Penetration resistance with elapsed time
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Fig. 6 Initial and final set time with FA replacement
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Fig. 7 Insulation temperature with FA replacement by elapsed time
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