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Research on the Mechanical and Shrinkage Properties of Low Plasticity Concrete Based on the
Theory of Dense Gradation
YiYin
Xinjiang Shuifa Yaochi Project Management Co., Ltd.

[Abstract] This paper addresses the issues of shrinkage cracking and poor homogeneity in high—fluidity
concrete, proposing the use of low—plasticity concrete as a solution. By optimizing the aggregate gradation using
the Bolomey dense gradation theory, a low—plasticity concrete (Group M) was designed and compared with
conventional pumping concrete (Group B) in a comparative test. The compressive strength, static compressive
elastic modulus, and stratified shrinkage strain performance of the two types of concrete were tested. The results
showed that, at the same water—binder ratio (0.32), the 7—day and 28—day compressive strengths of
low—plasticity concrete were 27.3 MPa and 39.5 MPa, respectively, which were higher than those of pumping
concrete. Its 28—day elastic modulus reached 32.5 GPa, an increase of 20.4% compared to pumping concrete,
and the data showed less dispersion. The stratified shrinkage test revealed that the 28—day upper layer shrinkage
value of low—plasticity concrete was 337.72 peg, a decrease of 25.6% compared to pumping concrete, and the
difference in shrinkage between layers was reduced by 43.7%. The study indicated that low—plasticity concrete
based on the dense gradation theory possesses superior mechanical properties, higher stiftness, and volume
stability, effectively inhibiting shrinkage cracking and enhancing structural uniformity and durability. It is
suitable for applications with high performance requirements, such as hydraulic engineering.
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