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Effects of Shrinkage Reducing Agent and Expansive Agent on

Autogenous Shrinkage of UHPC at Early Age
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Abstract: In order to solve the problem of large early autogenous shrinkage and high cracking risk of the UHPC, the
effects of expansive agent and shrinkage reducing agent on the early autogenous shrinkage of the UHPC were studied.
The effects of single expansive agent, single shrinkage reducing agent and their combination on the autogenous shrinkage
of the UHPC were tested, and the microstructure of the products was analyzed. The results show that both expansive a-
gent and shrinkage reducing agent can reduce the early autogenous shrinkage of the UHPC, and the shrinkage reducing
effect of the combined admixture is more significant than that of the single admixture. When mixed alone, the more the a-
mount of expansive agent is, the better the shrinkage reduction effect is. The optimal dosage is 8% , and the addition of
1. 5% shrinkage reducing agent has the best effect on reducing autogenous shrinkage. When the expansive agent is added
alone, the pores of the UHPC matrix are filled, the structure is denser, and the ability to resist shrinkage deformation is
enhanced; When the shrinkage reducing agent is single-doped, the porosity and pore size of the matrix are smaller than
those of the Blank group, and the autogenous shrinkage can be reduced under the appropriate dosage. When the expansive
agent and the shrinkage reducing agent are mixed, the size of the AFt crystal is smaller than that of the single-doped ex-
pansive agent group but larger than that of the single-doped shrinkage reducing agent group, the structure is denser, indi-
cating that the both of these play a synergistic role in shrinkage reduction.
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Tab.3 Combination of shrinkage reducing agent

and expansive agent dosage
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Fig. 1 Self-shrinkage test system
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Fig.2 Autogenous shrinkage of UHPC with
expansive agent alone
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Fig.3 Autogenous shrinkage of UHPC matrix

with shrinkage reducing agent alone
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Fig. 4 The effect of expansive agent content on autogenous shrinkage when the content of shrinkage reducing agent is constant
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Fig. 5 The effect of shrinkage reducing agent content on autogenous shrinkage when the content of expansive agent is constant
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Fig.7 Microstructure of UHPC in Blank group
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Fig. 8 Microstructure of UHPC with 8% expansive agent group
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