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Research progress on fatigue performance of machine—-made sand
concrete

MENG Qingling"*’, OUYANG Genping', JING Xiaofeng’, WANG Hailiang**’, GUO Xiaoyu™

1. Jiangxi Ganyue Expressway Co., Ltd., Nanchang 330025, China
2. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China
3. Key Laboratory of Civil Building Structure Protection and Reinforcement of Tianjin, Tianjin 300384, China

Abstract In the last decade, the fatigue damage of machine-made sand concrete caused by cyclic loading has gradually started to attract
attention, but the test results are diverse and discrete due to the influence of test equipment, test conditions, and environment, etc. No
uniform standard has been reached. To further analyze the fatigue performance of machine-made sand concrete and improve the accuracy
of fatigue life prediction, this paper starts from the influencing factors of its mechanical properties—such as the content of stone powder,
stress level, and machine-made sand replacement ratio, summarizes the underlying mechanisms and patterns, and analyzes the relationship
between the static properties and fatigue life of concrete with the Aas—Jakobsen equation. An empirical fatigue life prediction formula is
proposed, which considers the transformation relationships among the compressive, flexural, and tensile strengths of machine-made sand
concrete. In addition, for the first time, this study conducted a microscopic analysis of the composition and microstructure of the
interfacial transition zone (ITZ) and hydration products in concrete at different machine-made sand replacement rates, using scanning
electron microscopy (SEM) and microhardness. Afterward, fatigue tests were carried out on concrete specimens at different replacement
rates (0, 30 %, 70 %, and 100 %) of machine-made sand and the optimal replacement rate of machine-made sand for C30 concrete mix
ratio was around 50%. Based on the experimental data, a fatigue life prediction model incorporating the machine-made sand replacement
rates was developed. The proposed model avoids the need for extensive additional experiments and demonstrates greater applicability in
engineering scenarios with significant variations in material composition or limited on-site experiment conditions.

Keywords concrete; static performance; the replacement rate of machine—made sand; fatigue life prediction; Weibull distribution
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