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Development of high strength concrete without Portland cement

Fujiwara, Hiromi

4,400,000

100N/mm2
60N/mm2

This research is regarded about environmental loading reduction type high
strength concrete using large amount of blast furnace slug fine powder and fly ash as the main reactive
material. And we tried to improvement about harden concrete properties of freezing and thawing
resistance, and fresh properties of fluidity with some experiments.

Results of these experiments, we got better combinations of powder materials, and mix proportions of
concrete to product the high strength concrete over 100 N/mm2, and to be able to product over 60 N/mm2
high strength concrete without expensive material such as silica fume. We improved properties of freezing
and thawing resistance, decreasing entrapped air volume with deformer, and increasing entrained air with
AE agent, then air content volume ratio up to about 6 %. . About fresh properties, we adjusted the
gradation of use powder materials, then we discovered method to control dilatancy characteristics of the
concrete.
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1
W/P (%)
(%) |OPC|FA2|BS4| AG
No.1 TK 20 0 40 | 40 | 10 10
No.2| CHs
No.3| CH1
No.4 SD
No.5| OPC
No.6| HAC
(N/mm2)
1 7 28 (kN/mm?2)
No.1| TK 12 40 56 35.5
No.2| CHs 11 39 53 35.7
No.3| CH1 20 34 49 32.0
No.4 SD 19 42 52 39.4
No.5| OPC 6 55 67 38.3
No.6| HAC 6 56 70 37.6
TK CHs
CH1 SD OPC
HAC
:
1
2
W/P
A 0.20 0.32 0.375m’/m°> | 4.5+1.0%
B 0.20 0.32 0.375 m’/m’ | 3.5+1.0%
C 0.20 0.32 0.300 m¥m’ | 6.0+1.0%
3
( %)
FA2 | BS4 | BS8 LS | AG
ABC | 25 50 10 | 15(CHs)
25 50 - —- 10 | 15(CHI)
25 50 - - 10 | 15(SD)
25 50 - —- 10 | 15(0PC)
4
(Px mass %)
i (sec.) SP | AE | DF / | w|co
A-CHs| 360 | 0.9 | 0.8 590mm | 3.6 | 18
A-CH1| 210 | 09 | 0.8 530mm | 4.8 | 18
A-SD1| 900 | 4.0 | 0.8 600 mm | 4.7 | 17
A-OPC| 300 | 0.8 | 0.7 600mm | 5.2 | 19
B-CHs| 510 |24 [ 08 |08 | 495mm | 3.5 | 32
B-CHI| 480 [ 20 08| 08| 365mm |35 ] 29
B-SD2| 1200 | 60 [ 0.8 [ 1.0 | 40cm* | 3.4 | 34
B-OPC| 480 [ 20|08 |08 ] 700mm | 4 | 31
C-CHs| 480 | 08 [ 50 | 08| 45cm* | 56 | 25
C-CHI| 480 | 09 ] 6.0 | 0.8 6.5cm* | 6.1 | 25
C-SD3| 480 [ 13 [45[08] 720mm | 58 | 23
C-OPC| 480 [0.65] 45| 08 70cm* | 69 | 25
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