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Abstract

The objective of the paper is to experimentally investigate the compressive strength of the concrete incorporating fly ash.
Ordinary Portland cement(OPC). Water to binder ratio(W/B) ranging from 30% to 60% and curing temperature ranging from
-107C ~65C were also adopted for experimental parameters. Fly ash was replaced by 30% of cement contents. According to
the results, strength development of concrete contained with fly ash is Jower than that of plain concrete in low temperature at
early age and maturity. In high curing temperature, the concrete with fly ash has higher strength development than that of
low temperature regardless of the elapse of age and maturity. Fly ash can have much effect on the strength development of
concrete at the condition of mass concrete, hot weather concreting and the concrete products for the steam curing.
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Table 1. Experimental design

- AHE
HEag Aoz gt
webd] £ AL SetoloiAlS Mg B
ZE0] PPLE Wl BE 27] FEUE B4
WA ARRYe) LA VAT PYLE
U Zae|o BEsrnsh o2 Ak L A4
SE(HEHARE AEEE A4S 4EHoz By

sto} Eatolofr] ) B-&2 &80l 7|48t} Tt

21, H8AE

2 A79] AHAE-2 Table 13+ 211, vigtAIERS
Table 29} ). WA wigAlgor FI2EQ e
FE2 e 9 YR E a2t E-A3AH|
(013} W/B) 30, 40, 50 L 60%9] 4520 2 AR
t}. ZRAEANE YPtH o R AR Q= HE X
ERE AHES} of7|of] AJEARER] ExtolofAlE
30%2] 8kt ZatolofA| AIHEL 23FE ¥R A
Aot 2B {FAL 1= ZAYEY
A% AL neste] BE £YIZ 211 cm, WY
T ZIYEE ASTA BEAMA] AR 181
cm 2 A5t

2 A7 FH ARl e dhTA
ARo] ohofst 2ER AL sty FH7|2A
N EE FHAEY F7 ¥R & siFst=
-10T ~65CHY Y TES AZST AT
° 2= XY Ao B shZe} T
& WEs=7HE 5930, AP A= S
22z A 9 ARl UE AS5FEE

Factors Variables
W/B(%) 4 30, 40, 50, 60
Binder 2 Ordinary Portland cement (OPC)
Fly ash cement (30% of fly ash substitution ; FAC)
. —~ 0,
e Targe shump 2 T em(wiB 50-60%
Target air content 1 4.5£1.5(%)
Curing temperature( C) 7 -10, 5, 10, 20, 35, 50, 65
Fresh concrete 2 Slump, Air content

Test ’

Hardened concrete

Compressive strength
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Table 2. Mixture proportions of the concretes

W/B
(%)
30
40
50
60
30
40
50
60

DAE water reducing admixture

Absolute volume (.£/m’)
Fly ash Sand
- 219
244
256
264
198
231
251
267

S/a
(%)
38
39
39
40
36
38
39
40

AE/C
(%)
0.003
0.002
0.26"
0.18"
0.004
0.003
0.3
0.4"

SP/C
(%)
1.90
0.84

Water
(kg/m’)
172
179
182
181
171
178
182
180

Binder

Gravel
357
382
401
414
352
377
392
401

Cement
195
146
116
96
137
105
81
67

OoPC

2.30
1.00
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Table 3. Physical properties of cement

Setting time (Min.)
i Fin.
341

Compressive strength (MPa)
3ds. 7ds. 28ds.

24.5 30.1 34.6

LOlI
(o)
0.9

Soundness
(%)
0.05

Blaine fineness
(em™/g)
3,412

Density

Ini.

237

3.15

Table 4. Physical properties of fly ash

Moisture
contents
(%)

0.3

Loss on
ignition
(%)
34

$i0;
(%)

97

Blaine fineness
(em’/g)
3,519

Ratio of water
content(%)

99

Density
(g/em’)
223

Ratio of compressive
strength (%)

97

Table 5. Physical properties of chemical agents

Type Basis Color Density

Superplasticizer

Appearance

sulfonic acid melamine based grain white

AE agent 1.02

1.14

Synthetic tensides liquid brown

AE water reducing agent Naphthalene liquid brown
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Aggregates Densit3y Fineness Absorption Unit Volume3 weight Void ratio
(g/em’) Modulus (%) (kg/m") (%)
Crushed stone 2.69 6.70 1.15 1,647 40.80
River sand 2.58 243 1.90 1,502 42.13
Table 7. Age and maturity for measuring the compressive strength
?;{E Curing temperature (C) Age and maturity
10 Age(days) 3 7 14 28 56 96 - -
°D-D 45 45 45 45 45 45 - -
5 Age(days) 2 6 14 28 42 56 110 182
°D-D 30 90 210 420 630 840 1725 2730
10 Age(days) 1.5 3 45 10.5 31.5 42 84 136.5
30 °D-D 30 90 210 420 630 840 1680 2730
40 20 Age(days) 1 3 7 14 21 28 56 96
50 °D-D 30 90 210 420 630 840 1680 2730
60 35 Age(days) 0.7 2 47 9.3 14 18.7 373 60.7
°D-D 31.5 90 211 418 630 841 1678 2731
50 Age(days) 0.5 1.5 3.5 7 10.5 14 28 45.5
°D-D 30 90 210 420 630 840 1680 2730
65 Age(days) 0.4 1.2 2.8 5.6 8.4 11.2 224 36.4
°D-D 30 90 210 420 630 840 1680 2730
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Fig. 1. Strength development of concrete depending on curing temperature.
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Fig. 2. Strength development of concrete with maturity.
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Fig. 4. Compressive strength at specific maturity depending on curing temperature.
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Fig. 5. Comparison of compressive strength of OPC and

FAC concrete depending on age.
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