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Effect of Expansive Additives on Basic Creep of Early-Age Concrete
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Abstract: The effects of CaO-based and MgO-based expansive additives on the mechanical, deformation properties
and basic creep of C60 self-compacting concrete were studied, and the test results of creep were compared with the
calculation results of the fib 2010 model. The results show that the incorporation of 6% CaO-based expansive additive
and 6%, 10% CaO/MgO composite expansive additives has little effect on the compressive strength and elastic
modulus of C60 self-compacting concrete, but significantly reduces the autogenous shrinkage and increases the basic
creep. The concrete creep compliance and creep coefficient basically increase with the increase of the total amount
of expansive additives and the increase of CaO-based expansive additive. Under the low content of CaO-based
expansive additive, the test results of creep compliance of concrete are in good agreement with the calculation results
of fib 2010 model, but under the condition of high content of CaO-based expansive additive, the development trend
of concrete creep is significantly higher than that of the calculation results. When mixing with MgO, the creep further
increases with the increase of load holding duration. For the concrete incorporating high content of CaO-based and
MgO-based expansive additive, it is necessary to study the influence of expansion on the development of creep with
time, and then to modify the model.
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Table 1 Chemical compositions of CaO-based and MgO-based
expansive additive

o . .
Reactivity Chemical composition (by mass)/ %

Type lue/s
VALEIS T ca0 MgO  Si0, Fe,0, ALO, SO, IL

CaO 90.30 1.27 2.74 3.19
MgO 150410

1.31 0.47 0.27
2.41 89.05 3.75 1.35 0.63 0.06 2.30

*2 RBEIMEAL

Table 2 Mix proportion of concrete

kg/m’
No. Water Cement Fly ash Slag Expansive additive Sand Stone Water reducer
REF 170.0 410.0 56.0 94.0 0 765.0 925.0 1.7
6% C 170.0 386.0 52.0 88.0 34.0 765.0 925.0 1.7
6% C1.7M1 170.0 386.0 52.0 88.0 34.0 765.0 925.0 1.9
10% C1. 7M1 170.0 370.0 50.0 84.0 56.0 765.0 925.0 2.1
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Fig. 3 Development of total strain of concrete with time at different loading ages
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Fig.4 Development of autogenous deformation of

concrete with time
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Fig. 7 Comparison between calculated value of creep based on fib 2010 model and measured value of concrete
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