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Effect of Air Void and Strength Characteristics
with Freezing and Thawing Resistance on High Strength Concrete
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Abstract

The influence of the bubble structure and strength characteristics on the freeze-thaw resistance
of high strength concrete is investigated by the laboratory experiment. The test conditions are
formed in the manner that water is continueusly supplied externally and the specimens were
received severe weather actions from ordinary to significantly low temperatures. The experiments
are performed in two stages.

In the first stage, the relation between the durability to frost action and the bubble structure
is analyzed especially with respect to the water-cement ratio and the amount of air. The AE and
non-AE concrete specimens made of ordinary portland cement are used in the test.

In the second stage, the non-AE concrete specimens using vibratory compaction to improve the
durability to frost action, and the high watertight specimens of rapid hardening portland cement
to increase their initial strength are produced and tested.

The degree of watertightness of the specimens is determined by measuring the permeability
of the specimens and the bubble structure of the high watertight concrete is also estimated.
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C-35-1 500 35 38 12.0 0.7 415 567 570 73 98
C-35-2 % z % % 0.9 323 450 462 70 97
C-30-1 z 30 35 11.0 0.8 436 593 605 72 98
C-30-2 % 2 4 % 1.2 345 468 485 71 96
D-35-1 | 550 35 38 12.0 0.6 422 570 585 72 97
D-35-2 2 % 2 “ 0.8 357 451 475 75 95
D-30-1 2 30 35 115 0.5 441 608 615 72 99
D-30-2 % 2 2 % 1.0 382 495 508 75 97
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(kg/m?) (%) (%) (kg/cm?) (m/s) (%) {(mm) L{pm)
C-35-1 500 300 92 92 28 75X107 M4 2.6 0.31 730
C-35-2 % 180 60 36 2 50X10" ¥ 4.2 0.23 415
C-30-1 % 300 97 97 28 1.2X10°1 22 0.38 825
C-30-2 z 240 60 48 z 82x10°1 38 0.25 450
D-35-1 550 300 97 97 28 85X10~ M 3.0 0.29 690
D-35-2 % 210 60 42 4 65X1071 4.8 0.22 435
D-30-1 2 300 98 98 28 28x10° 1 25 0.29 782
D-30-2 % 260 60 52 % 47X107 1 4.4 0.17 445
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