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Abstract

This paper purposed the use of Mae Moh fly ash as a pozzolan for increasing

concrete strength. Fly ash was ground to increase its fineness and used as a replacement

of cement. Setting times of cement-fly ash paste, flow, and compressive strength of

mortar containing different fineness of fly ashes were investigated. Mortar cube of

5-cm was used to determined its compressive strength. The mix proportion of cementitious

materials (cement+fly ash) to sand was 1 to 2.75 with water to cementitious materials

ratio of 0.59. Three different fineness of fly ashes were used. There were the unground

fly ash with Blaine fineness of 3730 cm2/g,  the 6-hr ground fly ash with Blaine fineness

of 5563 cm2/g, and the 12-hr ground fly ash with Blaine fineness of 17727 cm2/g.

Cement was replaced by fly ash 0, 15, 25, and 35 percent by weight of cement. The fly

ash mortar cubes were tested for compressive strength at 1, 3, 7, 14, 28, 60, and 90 days.

The results revealed that use of fly ash in the mix resulted in the increase

of setting times of cement-fly ash paste. With the same mix proportion, the finer fly

ash reduced the setting times of cement-fly ash paste. Flow of mortar increased with

the use of fly ash in the mix not more than 25 percent, but, decreased with the amount

of fly ash higher than 35 percent. For the same mixture, the higher fineness of fly ash

reduced the flow of mortar. All the compressive strengths of the mortar mixed with

unground fly ash were lower than the standard mortar strength. The use of finer fly ash

increased the rate of development of compressive strength of fly ash mortar. Only the

ground fly ash mortar gave higher compressive strength than the standard mortar strength.

With 15 percent of the finest fly ash in the mix, the compressive strongth of fly ash mortar

was equal to or higher than the standard mortar strength at 7 days. With the amount of

the finest fly ash 25 and 35 percent in the mix, it took about 14 and 28 days, respectively,

for the fly ash mortars to gain the same strength as of the standard strength.
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I Material Chemical Composition

SiO, Also, Fe,Os CaO MgO Na,O K,O SOa LOI.

CEMENT 20.20 5.42 2.92 63.82 1.50 2.72 0.30 2.30 2.92

FAl 45.59 25.90 12.13 7.61 2.18 2.18 4.88 - 0.40

FA2 43.79 25.08 10.52 11.87 2.18 2.54 4.43 - 0.98

FA3 43.82 25.01 11.49 11.27 2.09 1.32 4.45 - 1.39

LOI MlJlfJZh  “,5gnrdu~~nu’nrudsJe,““~srw7  (Loss on Ign i t ion)
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Cement : Fly Ash Specimen Initial Setting Time
(min)

Final Setting Time
(min)

l o o : o o I CEMENT I 105 I 180

I FAl I 140 I 210

85:15 FA2 132 195

FA3 118 195

FAl 155 225

75:25 FA2 152 210

FA3 135 195

FAl 140 225

65 : 35 FA2 135 210

I FA3 I 125 I 210
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Sample

CEM

15FAl

15FA2

15FA3

25FAl

25FA2

25FA3

35FAl

35FA2

35FA3

l-day 1 3-day

G--k
82 I 160

75 I 197

Compressive Strength (ksc) Flow

7-day  14-day  28-day 60-day go-day

263 361 381 458 476 110

210 332 346 400 460 142

260 370 417 455 485 125

284 380 441 474 520 107

187 1 248 1 320 1 410 1 462 1 >156

185 303 407 477 523 156

245 357 475 518 584 122

6 0



Sample

CEM

15FAl

Pen

1 -day 3-day

100.0 100.0

84.1 75.3

25FA3  1 76.6 1 66.9

35FA3  1 70.0 1 82.4

entage of Compressive Strength (%)

~ 7-day 1 4 - d a y  2 8 - d a y  6 0 - d a y  go-day

Go.0 100.0 100.0 100.0 100.0

79.8 91.9 90.8 87.3 96.6

98.8 102.5 109.4 99.3 101.8

107.9 105.2 115.7 103.4 109.2

71.1 68.6 83.9 89.5 97.0

70.3 1 68.9 1 82.9 1 80.3 1 81.9

78.7 63.7 97.6 93.4 95.5

85.9 80.0 104.9 102.6 100.8
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