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Drying Shrinkage of High-Strength Concrete
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ABSTRACT

Drying shrinkage is the decrease in the volume of a concrete element when it loses moisture
by evaporating. Because of low water/binder ratio(W/B) and the use of chemical and mineral
admixtures for high-strength concrete, the evolutions of moisture and the rate of cement hydration
in high-strength concrete are significantly different from those in normal strength concrete. In this
study, the drying shrinkage of high-strength concrete with and without fly ash was measured up
to the age of 200 days. From the experimental test results, it was observed that the drying
shrinkage decreased as the W/B decreased. As the W/B is lowered from 050 to 0.27, the

difference of drying shrinkage between the fly ash concrete and the ordinary concrete is gradually
increased.
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Table 1 Chemical compositions of cement and fly ash

Chemical composition (%)
Material
Si09 AlO3 Fe:03 Ca0 MgO S0s3 Loss on ignition
Cement 207 5.2 30 62.4 47 24 1.36
Fly ash 56.7 21.2 6.0 6.7 14 0.1 344
Table 2 Mix proportions of concrete (kg/m®)
. . . AE water
Mix Mix W/B Water | Cement | Fly ash Fine Coarse reducer HRV(YR'
type no. aggregate | aggregate (Bx%) (Bx%)
1 0.50 185 370 - 74 969 0.5 -
2 0.35 158 450 - 672 1061 - 15
OPC
3 0.31 155 500 - 626 1074 - 2.0
4 0.27 148 550 - 617 1060 - 2.4
5 0.50 185 296 74 744 956 05 -
6 0.35 158 360 90 661 1043 - 1.5
FA
7 0.31 155 400 100 614 1054 - 20
8 0.27 148 440 110 605 10338 - 24
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Table 3 Properties of fresh and hardened concrete
Mix Mix Slump Air content Compressive strength (MPa) Modulus of elasticity (GPa)
type no- tem) (26) 1 day 7 days | 28 days 1 day 7 days | 28 days
1 19.0 5.0 96 253 3t 140 249 269
2 210 48 218 43.0 47.1 221 31.2 329
OPC
3 225 24 250 494 55.5 249 332 343
4 23.0 2.0 30.3 58.3 66.2 25.2 35.7 36.2
5 19.0 47 6.1 20.7 29.2 12.3 195 26.7
i 6 235 33 14.0 374 459 166 28.4 324
FA 7 245 2.1 142 40.7 526 18.1 29.0 33.6
8 24.0 16 134 456 62.4 16.4 324 345
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Fig. 1 Drying shrinkage of high-strength concrete with and without fly ash
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