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Table 1 Air entraining admixtures
/% /%
1 7Y-99 0.004 ~ 0.015 4.5~5.5
2 DH-9B 0.004 ~0.015 =4
3 DC-TR-1 0.004 ~ 0.015 4.5~5.5
4 HK-S 0.010 ~ 0.050 =4
5 0.080 ~0.120
6
1.3.2
2.
2
Table 2 Design of proportion mix for concrete
/ /
m /kg m /kg m /kg m /kg m /m
/% % mm
280 686 1274 190 0.68 0 0.8 60
280 688 1277 185 0.66 0.025 1.8 100
280 690 1280 180 0.64 0.05 3 75
1 280 690 1280 180 0.64 7ZY-99 0.10 4 155
280 693 1287 170 0.61 0.15 5.3 60
280 693 1287 170 0.61 0.20 5.3 90
280 695 1290 170 0.61 0.25 6.4 55
280 693 1287 170 0.61 0.004 0.7 63
280 693 1287 170 0.61 0.015 2.3 76
2 DH-9B
280 693 1287 170 0.61 0.050 4.4 85
280 693 1287 170 0.61 0.100 5.3 90
280 704 1251 195 0.70 0.015 0.9 85
270 751 1224 185 0.69 0.05 2 70
3 DC-TR-1
270 751 1224 185 0.69 0.10 4.3 80
270 751 1224 185 0.69 0.15 4.1 90
280 691 1284 175 0.62 0.05 2 35
280 690 1280 180 0.64 0.10 4.6 55
4 HK-S
280 690 1280 180 0.64 0.15 4.6 60
280 690 1280 180 0.64 0.20 4.6 70
280 690 1280 180 0.64 0.10 2 25
5 280 688 1277 185 0.66 0.15 3.1 30
280 688 1277 180 0.66 0.20 4.2 43
280 690 1280 180 0.64 0.05 2 40
6 280 690 1280 180 0.64 0.05 1.3 55
280 688 1277 185 0.66 0.10 2 65
280 688 1277 185 0.66 0.15 2.1 70
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2.1
2 6 2% 5 4%
1 2
6% 3 4
2 3 4
2.2
3 1~4 4 3.5% ~5.5%
60 min 1.8% 6
1 2 3 6 4 5 1 2 3 6
4 5 2 1~3
3
Table 3 Air content and slump loss of concrete
0'min 30 min 60 min Omin 30 min 60 min
/% / /
% /% /% /% /% mm /mm /% /mm /%
1 7Y-99 0.15 5.3 5.1 96 4.7 87 60 46 23.1 27 56.4
2 DH-9B 0.05 5.4 4.9 91 4.6 85 85 68 19.3 41 51.7
3 DC-TR-1 0.10 4.3 4.0 93 3.7 86 80 45 44.1 35 56.2
4 HK-S 0.10 4.6 4.3 93 3.9 91 55 42 24.2 23 58.0
5 0.20 4.2 2.3 55 1.8 43 43 18 59.3 13 70.0
6 0.10 2.0 1.8 920 1.7 85 65 31 53.0 25 61.4
Omin 30 min 60 min
2.3
4% ~ 6%
Table 4 Ratio of compressive and rupture strengths for concrete with air entraining admixture with air content of 4% ~ 6%
/MPa /MPa y
/%
1 7Y-99 5.3 21.4 18.1 0.85 3.02 3.23 1.07 1/5.6
2 DH-9B 5.4 21.4 18.3 0.86 3.02 3.31 1.10 1/5.5
3 DC-TR-1 4.3 21.4 17.6 0.82 3.02 3.1 1.03 1/5.7
4 HK-S 4.6 21.4 18.2 0.85 3.02 3.19 1.06 1/5.7
5 4.2 21.4 16.7 0.78 3.02 2.97 0.99 1/5.6
6 2.0 21.4 18.1 0.85 3.02 3.05 1.01 1/5.9
1~4
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4 .6
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15 17
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<25% <5% .1 2 4
3 200 3 125
.5 4.2%
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Table 5 Frost-resistant performance of concrete with different types of air entraining admixtures
/ /% /%
/%
1 7ZY-9 5.3 25 200 48 11.4 8.3 0.09
2 DH-9B 5.4 25 200 48 12.6 8.3 0.10
3 DC-TR-1 4.3 25 125 48 19.6 8.3 0.17
4 HK-S 4.6 25 200 48 12.1 8.3 0.13
5 4.2 25 37 48 27.2 8.3 5.70
6 2.0 25 23 48 29.5 8.3 6.30
a. 1 7Y-99
0.15% 2 DH-9B
2 F200
3 4 2 5 6
b.
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Optimization tests on air entraining admixtures for concrete

YU Xiao-ming' > REN Qing-wen!
1. Department of Engineering Mechanics Hohai University ~ Nanjing 210098  China
2. Water Resources Bureau of Xuzhou Xuzhou 221002  China

Abstract The optimization tests on the air entraining admixtures for concrete was carried out combined with the
protecting measures of the frost-resistant concrete slope of a medium-sized reservoir in Xuzhou. The influences of 6 kinds
of air entraining admixtures such as triterpenoid non-ionic 7ZY-99 on the frost-resistant performance of medium-low
strength grade concretes were studied. A comparison among the tests indicate that the recently developed triterpenoid non-
ionic ZY-99 and the improved rosin-hot-polymer air entraining admixture have stable performance and high quality.
The frost-resistant index of C15 concrete reaches the requirements of F200. Under the same test conditions the volume of

a kind of air entraining admixture should not exceed the maximum amount otherwise it will have the opposite effect.
Key words concrete frost-resistance air entraining admixture optimization test
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