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. Unclassified | Typical
Cement| Cement™” | UFFA | ClassF |[Class C

Silicon dioxide (Si0,), % | 20.86 | 20.20 | 50.66 | 53.60 36.12

Aluminum oxide (AL,O5), %| 4.60 568 |2724| 2600 18.96
Tron oxide (Fe>05), % 3.47 3.10 3.06 3.10 6.91

St ;f;&’?‘:lzoy 2893 | 2898 |8096| 82.70 61.99
Calcium oxide (CaO), % | 64.34 | 6320 |11.80| 11.17 25.01
Magnesium oxide (MgQ), %| 1.21 277 2.51 2.34 5.46
Sulfur wioxide (SO5), % | 2.79 0.49 1.03 0.49 1.40
Moisture content, % _ —_ 0.09 0.06 0.05
LOI % 1.29 1.10 | 0.28 0.16 021

Amount retained on No. 325

(45 um) sieve, % 6.9 6.9 2.03 18.66 17.95
Blaine surface area, m/kg 370 — 800 330 —
BET surface area, m%/kg — = 3500 830 —
Specific gravity 3.15 3.15 2.57 2.37 2.70
Swuength activity index with
portland cement at 28 days — S 127.20 96.37 105.25

% of control

Strength activity index with
cement at 7 days

Water required % of control . — 88.13 93.49 91.23
Autoclave soundness

— — 110.03 87.33 93.15

(% expansion) 0.04 s 0.19 0.01 0.00
Auwvailable alkalies (as
equivalent Na,O), % 0.46 1.01 0.35 0.28 1.86

Tricalcium silicate (C3S) 63.35 = = S B

Tricalcium aluminate (C3A) | 10.33 11.10 — —_

“Cement was used only in ASR and sulfate testing.
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i 360 | 360 | 360
Material | 360 C |360 SF8| UF12.1 360 UF8| UF12.2 | UF12.3
Cement kg/m® | 360 | 331 | 331 | 331 | 331 | 331
SEkgm® | 0 | 29 | 0 0 0 0
UFFA, kg/m? | 0 0 83 | 29 | » 53

Total CM, kg/m® | 360 | 360 | 374 | 360 374 | 374
Water, kg/m> | 142 | 143 141 130 129 120

wicm 040 | 040 0.38 0.36 0.35 0.32
HRWR,
mL/100 kg 655 | 1047 524 589 655 818

Fresh properties
Slump, mm 200 190 185 165 210 190
Air content, % | 6.4 5.0 5.6 5.4 54 6.5
Temperature, C 18 18 18 19 20 22
[nitial set, hr:min | 5:11 | 5:29 5:49 5:37 5:44 5:42
Compressive strength, MPa

1 day 13.9 13.4 12.7 14.2 15 24.7
3 days 25.1 | 264 31.1 293 30.8 371
7 days 33.6 | 408 36.8 36.9 41.6 49.3

28 days 392 | 479 45.1 448 50.7 57.3
90 days 46.3 | 53.9 53.6 54.6 56.9 60.5

180 days 479 | 56.6 63.2 539 62.9 63.7
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Material PC |8 UFFA |12 UFFA|16 UFFA| 8SF | 12SF
Cement, kg/m® | 375 | 345 330 315 345 330
UFFA, kg/m® | — 30 45 60 — -
SF, kg/m’ .- — - — 30 45
Total CM, kg/m3| 375 | 375 | 375 | 375 375 | 375
Water, kg/m® | 150 | 150 150 150 150 150

wicm 0.40 0.40 0.40 0.40 0.40 0.40
HRWR,
mL/100 kg 625 438 364 313 813 938

Slump, mm 145 135 160 135 190 145
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[2] Properties of concretes made with ultra fine fly ash



