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Abstract: To address the issues of solid waste disposal in the coal mining process and a scarcity of natural
aggregates, the orthogonal experimental approach is utilized in this research to construct trials to create precast
concrete blocks while regulating three factors, namely water-cement ratio, steel fiber percentage, and gangue
particle size. The fabricated blocks are subjected to a uniaxial compressive test, and the compressive strength
data obtained are analyzed to investigate the effect of three factors, water-cement ratio, steel fiber content, and
gangue particle size, on the strength of precast concrete blocks, to determine the best precast concrete block
ratio, and to provide some ideas for the practical application of coal gangue aggregate concrete. Results reveal
that the compressive strength of precast concrete blocks drops rapidly as the water-cement ratio increases,
increases initially and subsequently decreases as the steel fiber content increases, and reduces slowly as the
gangue particle size grows. Precast concrete blocks with an appropriate water-cement ratio of 45 %, a steel fiber

content of 1%, and gangue particle size 5 to 8 mm with the quality ratio of water to cement to gangue to sand to
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steel fiber equal 220 to 489 to 1 015 to 676 to 24.

Keywords: coal gangue; mix ratio; orthogonal experimental method; modified concrete; aggregate
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