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Effect of Fly-Ash on Fresh Concrete Using Cement of High Temperature

by

Shinichi Yuce ¥, Takuya Sucivama ™, Kunikazu Yostioxa™* and Isamu Yosurrake ***

Ready mixed concrete plants near the cement factory often use cement of high temperature, because fresh
cement is directly provided from the cement factory. According to a previous investigation, concrete with high temperature
cement indicates significant slump-loss. The purpose of this study is to propose an effective mixture to reduce slump-
loss of the concrete. The experimental study firstly investigates flowabilities of paste using alternative materials of
cement, i.e. fly-ash and limestone powder. In addition, this paper reports slump tests of concrete using the powder
materials. The experimental investigation indicates that concrete with 20% replacement of fly-ash can effectively

reduce slump-loss.
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Table 1 Mixture proportions of cement paste, fly-ash paste
and limestone powder paste.

D Temperature (C) Unit weight (kg/m®)
" | Powder w Paste Powder w
69.6 26.9 41.3
48.1 27.7 37.3
¢ 374 26.8 34.2 1225 613
21.7 27.5 314
66.5 26.3 34.2
A 17.2 26.7 23.0 1038 319
68.7 19.6 33.0
P 204 | 195 | 203 1149 374
Table 2 Mixture proportions of fly-ash paste.
D Temperature (C) Unit weight (kg/m®)
o C FA /4 Paste C FA /4
P-FO 67.5 — 18.8 | 343 | 1225 — 613
P-F10 | 67.0 | 65.7 16.0 | 32.0 | 1102 84
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Table 3 Mixture proportions of concrete.

689

ID. Unit weight (kg/m?) CX (%)
/4 C FA LP S1 S2 S3 Gl G2 Ad Ad*
C-0 328 - - 259 259 374 560 374 1.00 0.375
C-F10 295 33 - 251 251 335 568 378 1.11 1.00
C-F20 262 66 - 250 250 333 563 376 1.25 1.88
C-F20-P 180 262 66 — 250 250 333 563 376 1.13 2.25
C-F30 230 98 — 248 248 330 559 373 1.14 3.00
C-L10 295 - 33 253 253 337 570 380 0.78 0.83
C-L20 262 - 66 252 252 336 569 379 0.88 0.94
C-L30 230 - 98 251 251 335 567 378 0.93 1.07
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Table 4 Temperature of materials and concrete.

D C FA L w Concrete
o () () () () ()
C-0 47.1 — — 20.2 18.8
C-F10 47.7 61.4 — 22.7 20.5
C-F20 78.2 66.8 — 19.8 18.3
C-F20-P | 76.8 68.1 — 20.0 27.0
C-F30 48.1 60.2 - 16.6 26.7
C-L10 64.0 — 62.6 19.2 25.6
C-L20 80.5 — 64.5 22.7 259
C-L30 61.0 - 66.0 20.8 25.0
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Fig. 3 Flowing time of cement paste.
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Fig. 5 Flowing time of FA paste.
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Fig. 7 Slump of FA concrete.
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Fig. 11 Compressive strength of LP concrete.
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