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ABSTRACT

The purpose of this study was to examine the uses of fly ash as a type of construction
material. In this paper the results from a recent study on development of a cement composite
utilizing relatively large amount of fly ash are presented. The flowable fly ash-cement sand
composite was investigated for strength and flowability characteristics. The independent variable
considered were: fly-ash content, sand content, and ratio of water to cementitious materials.
Results of this study show that high volume fly~ash composite can be proportioned to obtain
10~~15kg/cm2 compressive strength at 28 days. For applications requiring strengths between
10kg/c:m2 and 15kg/cm2, the mixture with fly ash-cement ratio of 56 and sand-cement ratio of
28 with relatively high water content may be used. Slump was held at 25*1cm for all mixtures
produced compressive strengths at 28 days were found to range from E')kg/cm2 to 13.7kg/cm2.
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Table 1 Chemical and physical properties of cement

Yo e , A T & & 72 = (kg/cm?)
B P
(sz/g) N (%) 304 7%_] 28%1
3,488 3.15 0.08 224 308 404
AEzAE FRAE AL, FAAYE AFHE Table 28 2ot
Table 2 Properties of fine aggregate
8 F
z 4 & T & % w9 Z % (kg/m”)
3 d 3 287]
2.587 2.604 2.63 2.99 0.67 1,624
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Table 3 Physical properties of fly ash

5 4 T2 = T & e H#
v 2 2
T (em/g) (%) %)
Bate g4 2.34 3700 0.13 3.07
KS L 5405 195 o4 2,400 °]4 10 o3 6.0 |3
ASTM C 618 - 4om "‘ii_f 3% 5.0 ol 60 ol




Table 4 Chemical properties of fly ash (eH9l %)

g ed8 .
. SiO2 AlQOs Fex03 Ca0 MgO Na20 SOs
B gL 52,00 2701 | 393 785 192 058 0.13
KS L 5405 700 o} 4 - 50 ol& | 15 o1& | 50 ol &
ASTM C 618 (F8) 700 o4 - - 15 ol8 | 50 ol
I
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Table 5 Factorial Design of experiments {Eh2l:kg/mY
oy 4y 2 4y
A2t F& A A A 2 At F& E H
Al E 40 50 AlulE 50 70
Fehol 4 200 240 F}ol o+ 240 280
2 1400 1600 28 1400
i i1 319 g 319
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Table 6 Pretest results

No Al E Fly ash 2 E 289 ¢4EHE EY= 7% dHEFF
"] &kg/md | kg/m) | kg/m®) | (kg/md) (kg/cm®) (cm) (%) (kg/m®)
1 40 240 1400 v 378 (0.24) 246 1 1,915
2 50 200 1600 7.75 (0.14) 17 2.6 1,922
3 50 240 1600 6.24 (0.21) 20.4 165 1,945
4 50 200 1400 7.84 (0.18) 20.3 1.05 1,967
319
5 40 200 1400 4,05 (0.13) 21.2 0.75 1,945
6 40 240 1600 493 (0.53) 225 21 1,945
7 50 240 1400 9.40 (0.25) 25.7 0.65 1,932
8 40 200 1600 3.78 (0.12) 177 1.6 1,947
( ) : Standard deviation
Table 7 Correlations between different material properties
4EI= S BN % S FF

AoAs AdE .906%* -.114 097 115

Zol o4 057 T46%* -.117 -.360

2 -.146 - .624% 876+ .000

F4gE AWE 001 394 409 393

(=) Za}ol o 4 446 017 391 190

23 .365 .049 002 500

* DHT FA, *+ o LHFT BA, =005 71F
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Table 8 Primary test results

No, | MNYE | Fly ash 2 g 89 AEAE €92 | 3% | eN%F
(kg/m”) (kg/m™) (kg/m) (kg/m") (kg/cm®) (cm) (%) (kg/m”)

1 60 288 12.8 (0.21) 26 0.35 2,11

2 50 240 6.44 (0.29) 24 0.34 2,12

3 50 280 5.24 (0.12) 255 03 2,095

4 60 260 6.95 (0.13) 242 0.39 2,1
|5 60 260 796 (0.14) 24.7 04 2,097

6 60 260 791 (0.22) 25 0.35 2,119

7 70 240 1400 319 10.56 (0.79) 25.3 04 2,118
: 60 232 7.43 (0.32) 242 0.45 2,093
}Vfg | 260 5.03 (0.34) 25 04 2,092
4 10 60 260 10.47 (1.15) 25.1 0.37 2,098
i

11 74 260 13.27 (0.46) 258 0.35 2,12
[ 2 7 280 1369 (1.04) 26.2 02 | 200 |
L_;S 60 260 8.79 (0.27) 25 0.35 209 |

( ) : Standard deviation

Tabie 9 Correlations between different material properties

| AEHE 9= FN% REb s

|

| 4@ s 837%x 463 -187 280

| Z@tol o4 329 731+ - .644* -.249

 ae%E  AWE 000 056 210 177
(3&)  Zaloloh3 136 002 009 206

* W A, x o EHE BA, =005 7E
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(2) theFe] Zelolof4E T AT LAF TolH-AHNE BFNE= €4 AR YE F
F ooz Mol stsstgon, uTEH FAAZ AME /15 B €HE 9 10kg/em’
efel Ay 28Y 47 EE ¥ A

(3) WEEAEEY e &% HAH AFAA FHY 2IHE e HANEZE 10~
15kg/cm?’, ZREEHE 25+ lcmE WEsE ANESG Sdoldd ¥& 4% 63~70kg/m’, 260~
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280kg/m’1dl, 2 FAME HA THF Eatoloj-AdE B LS HiA2 F £ e
A & TS ANAE 60kg/m’, Tarolofa] 280kg/m’, =& 1400kg/m® , 2 319%g/m’ o] T},
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