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Abstract

This study aims to reduce CO- emissions in concrete production by increasing air content to lower cement
usage. Laboratory tests showed that a 3% increase in air content enabled a 3% reduction in the water-cement
ratio, while maintaining workability, strength, and durability. Concrete was produced at a ready-mixed concrete
plant, and the tests confirmed a stable quality over time and minimal air loss during pumping and placement. A
mock-casting experiment also verified that the increased air content did not significantly decrease during
compaction. Overall, this method reduced the cement use and CO: emissions by approximately one-tenth,
demonstrating its practical feasibility for sustainable concrete production.
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Table 1
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Mix Proportions and Quality Test Results: Effects of Air Content and Water-Cement Ratio on Compressive Strength

%{ﬁ]\ HLAT R (kg/m®) TRANAIAIN £ (Cx%) SRR
NR—Z = =
BIE | wie [ ow | sa | AR w | ¢ s G | HWR | AEL | AE2 i; i; ERR | WA
ZER Vp S g &
(%) | (%) (%) | (LM (cm) | (m) | (%) | (kg/m’)
65 | 154 | 51.1 | 279 269 | 962 120 | 250 | 19 | 2358
15 | 60 | 167 | 506 | 286 292 | 942 00015 | 125 | 255 | 15 | 2378
55 | 1.82 | 500 | 295 318 | 920 135 | 275 | 1.8 | 2363
65 | 1.54 | 49.0 | 309 269 | 884 180 | 340 | 49 | 2283
45 | 60 | 167 | 484 | 316 | 175 | 292 | 864 0.006 [0.0005| 185 | 330 | 46 | 2294
55 | 1.82 | 477 | 325 a8 |82 | | oo 195 | 350 | 50 | 2288
60 | 1.67 | 460 | 346 292 | 786 220 | 385 | 80 | 2221
75 | 55 | 18 | 453 | 355 318 | 763 0.015 220 | 375 | 78 | 2219
50 | 2.00 | 444 | 365 350 | 736 215 | 420 | 7.8 | 2202
55 | 182 | 455 | 353 | 155 | 282 | 768 0.015 170 | 270 | 106 | 2177
105 | 50 | 200 | 416 | 395 | | 350 | 658 0.050 225 | 415 | 100 | 2174
45 | 222 | 404 | 408 389 | 624 0.030 220 | 375 | 100 | 2182
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Table3 Pifdo L OVERRBRFER (2R &L BAKENR AT T I RIET )
Mix Proportions and Quality Test Results: Effects of Air Content and Water Content on Slump
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(%) | m) | %) | %) | (Lm) (cm) | (cm) | (%) |(kg/m’)
15 495 | 301 | 185 | 308 | 902 00015 | 185 | 315 | 1.6 | 2355
AE | 45 484 | 316 | 175 | 292 | 864 og | 0006 [0.0005 | 185 | 330 | 46 | 2204
Wok#Hl| 75 473 | 330 | 165 | 275 | 826 “ | 0.009 200 | 320 | 84 | 2207
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15 516 | 270 | 165 | 275 | 983 00015 | 190 | 355 | 08 | 2388
%Eﬁ% 45 506 | 285 | 155 | 258 | 945 Lo 0.003 |0.0005 | 19.0 | 340 | 55 | 2290
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Mix Proportions and Quality Test Results: Verification of Various Qualities of Concrete with Increased Air Content
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Mix Proportions (Ready-Mixed Concrete Plant)
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