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Research progress on the stability of concrete mixtures and

its influence on the durability of engineering structures

CAI Yuxin'?®, LIU Qing feng'*
(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Key Laboratory for Digital Maintenance of Buildings and Infrastructure, Shanghai 200240, China)

Abstract: In practical engineering, the stability of fresh concrete should be fully considered to ensure the project
quality while requiring the high flowability. In this paper, the current status of relevant studies on the stability of
concrete mixtures and its influence on the durability of engineering structures is reviewed. Firstly, the experimental
and numerical simulation methods for evaluating the stability of concrete mixtures are introduced in detail. After
that, the effects of the properties of raw materials such as aggregates and admixtures, the mix proportion
parameters such as water-to-binder ratio and water-reducing agent dosage, and the on-site construction factors on
stability are comprehensively analyzed. Finally, the influence mechanisms of the stability of concrete mixtures on
the permeability of concrete cover, the interfacial defect between steel bars and concrete, and the initiation time of
reinforcement corrosion after concrete hardening are systematically discussed.
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Fig. 3 Schematic diagrams of segregation probes
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Tab. 3 Corrosion initiation times of steel bars at different heights in concrete with different stability
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1 15 2.67 5-20 26. 14 8.82 8. 30 7.79
2 25 2.67 5-20 37.51 8.96 8.36 7.50
3 35 2.67 5-20 44. 60 9.07 8.41 7.27
4 25 2.52 5-20 31.81 8. 87 8.35 7.68
5 25 2.79 5-20 41. 65 9. 04 8.39 7.33
6 25 2.67 5-16 28. 02 8.83 8.31 7.76
7 25 2.67 9.5-20 42. 88 9.06 8. 40 7.29
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