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Testing and Research on the Mechanical Properties of Cement and Concrete
Jiang Bo
Anhui Provincial Road and Bridge Testing and Inspection Co., Ltd.

[ Abstract ] To effectively assess engineering quality and structural safety, the key indicators lie in the mechanical properties of
cement and concrete. By employing standardized testing methods and conducting in-depth analysis of test data, material
performance can be accurately determined. This paper systematically outlines the standard framework, testing
methodologies, and technical requirements for evaluating the mechanical properties of cement and concrete, covering
core parameters such as compressive strength, flexural strength, elastic modulus, split tensile strength, and bond
strength. Using a C40 concrete mix verification test as an example, the paper details the specimen preparation, loading
control, data acquisition, and result evaluation processes. Test results show that the 28-day compressive strength
measured at 48.6 MPa reached 121.5% of the design strength; the flexural strength was 5.8 MPa, the elastic modulus
34.2 GPa, and the split tensile strength 3.2 MPa—all meeting the requirements of GB/T 50081 and JGJ 55 standards
with a strength reliability rate exceeding 95%. The study emphasizes that strict adherence to standardized testing
methods and precise parameter control are fundamental to ensuring reliable results. The application of dynamic
evaluation methods in quality control, coupled with the integration of intelligent testing technologies and Al prediction
models, significantly enhances the accuracy of mechanical property testing for cement and concrete.
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