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Effects of different expansive agent and storage period on
compressive properties of ready-mixed
shrinkage-compensating concrete
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Abstract: To deal with the concrete problems in underground engineering, such as inaccuracy mix
proportion, large dust concentration, poor impermeability and anti-cracking performance, ready-mixed
shrinkage-compensating concrete is proposed. The compressive strength tests of concrete specimens with
five expansive agent dosages are conducted. Dry-mixed materials in four aggregate moisture contents
have been stored for 3, 7, 10, 15, 20, 30 d before concrete specimen preparation. The results of
compression test show that the compressive strength of ready-mixed shrinkage-compensating concrete
first increases and then decreases with expansive agent dosage increasing. And excellent compressive
strength presents at expansive agent dosage of 6%. Moreover, long storage period leads to low
compressive strength of ready-mixed shrinkage-compensating concrete and great concrete deterioration.
According to the relationship between compressive strength and storage period and the relationship
between compressive strength loss rate and storage period, the mechanical properties of ready-mixed
shrinkage-compensating concrete are better than ordinary concrete. If the compressive strength loss rate is
within 5%, the reasonable storage period for dry-mixed materials with sand moisture content of 0.5% is
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15 d, while the reasonable storage period with sand moisture content of 1.0% is only 7 d.
Key words: underground engineering; concrete; dry-mixed material; expansive agent; storage period,;
moisture content
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Tab. 1 Cube concrete compressive strength

AT Ak /% ?%‘ZE%*EL AR K 745 1 10 P 5 [ /M Pa
WA 1/d 0 4% 6% 8% 10%
0 0 46.1 477 488 46.5 40.0
0.5 3 45.3 46.9 48.0 45.7 39.9
7 44.0 46.4 48.4 44.4 40.7
10 43.8 45.9 46.9 45.4 39.3
15 435 45.9 46.5 44.0 39.0
20 43.6 45.6 47.0 46.6 39.6
30 43.0 44.7 46.3 43.1 38.3
1.0 3 447 46.0 47.7 47.0 39.5
7 43.6 44.9 46.5 41.6 38.9
10 43.1 458 46.3 42.6 36.8
15 429 44.6 47.0 44.1 37.7
20 41.9 42.6 44.7 42.8 37.9
30 40.3 39.6 43.9 41.6 35.7
1.5 3 0.4 43.1 46.0 423 39.3
7 39.4 429 44.4 43.0 37.3
10 38.5 41.9 43.8 42.9 35.9
15 37.1 40.2 42.0 403 34.3
20 36.2 37.9 413 40.7 33.8
30 35.5 38.5 40.4 40.6 32.1
2.0 3 2.5 0.7 45.6 40.6 38.4
7 37.9 40.9 43.4 4238 34.7
10 37.1 417 42.8 41.1 34.0
15 35.3 40.1 41.4 40.9 32.7
20 34.3 35.6 38.9 40.5 31.9

30 32.6 355 37.2 383 30.7
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Fig. 4 Relationship between compressive strength for concrete and dosages of expansive agents
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a-Sand moisture content of 0.5%; b-Sand moisture content of 1.0%; c-Sand moisture content of 1.5%; d-Sand moisture content of 2.0%
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Fig. 5 Relationship between compressive strength of the specimen and the storage period
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a-Ready-mixed concrete; b-Ready-mixed shrinkage-compensating concrete (expansive agent dosage of 6%)
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a-Sand moisture content of 0.5%; b-Sand moisture content of 1.0%; c- Sand moisture content of 1.5%; d-Sand moisture content of 2.0%
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