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Effect of MgO Expansive Agent on Properties of Long-Age Concrete
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Abstract: The long-term deformation performance and microscopic morphology of concrete mixed with MgO
expansive agent were monitored under simulated variable temperature conditions of actual engineer, and their
deformation performance under high temperature of 80 °C was characterized. The results show that the compensatory
shrinkage performance of MgO expansive agent in concrete increase with the increase of MgO dosing under the early
variable temperature course and later ambient temperature curing conditions. The compensatory shrinkage
performance of concrete with high activity value MgO is more significant. When curing at ambient temperature of
3.0 years, compared with the base concrete, the deformation of concrete mixed with MgO expansive agent is basically
stable. Under the high temperature condition of 80 “C, concrete mixed with MgO expansive agent above the age of
3.5 years does not show expansion phenomenon, or even slightly contracted. With the increase of curing age, the
partition interface between MgO particles and the surrounding cement paste in the concrete show a gradual
integration, and the O and Mg atomic ratios in MgO particles show a gradually increasing trend.
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Table 1 Chemical compositions of MgO expansive agents
w/%
Type CaO SiO, Fe,O, AlLOy MgO SO, CI 1L
MgO120 1.813 3.772 1.186 0.921 90. 485 0.027 0.038 1.510
MgO180 2.182 3.725 1.035 0.801 90. 644 0.024 0.019 1. 380
®2 RELORAL
Table 2 Mix proportions of concretes
Specimen Mix proportion/(kg+-m ™) MgO N
Cement Fly ash Slag  Expansive additive Sand Stone Water activity/s
Cog440 280 120 0 0 753 1083 144 0
C,g440-Mg0O120-2. 8 255 113 0 32 753 1083 144 120 2.8
C,g440-Mg0O120-4.0 255 113 0 32 753 1083 144 120 4.0
Cog440-MgO120-6. 0 255 113 0 32 753 1083 144 120 6.0
C,4,40-MgO180-4. 0 255 113 0 32 753 1083 144 180 4.0
Cy4490 189 105 126 0 769 1063 143 0
C4450-MgO120-4.0 189 105 92 34 769 1063 143 120 4.0
C450-Mg0O120-6. 0 189 105 92 34 769 1063 143 120 6.0
C44450-MgO180-4. 0 189 105 92 34 769 1063 143 180 4.0
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Fig.1 Early deformation of concretes under various temperature conditions
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Fig.2 Long-term deformation of concretes
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Fig. 3 Compensation shrinkage value of concretes mixed with MgO expansive agent
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Fig.4 Deformation of concrete under high temperature sealing curing at 80 °C
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