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Analysis of the Influence of Steel Fiber and Coconut Shell Fiber on the Mechanical Properties
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Abstract: In order to compare the differences in the effects of steel fiber and coconut shell fiber on the mechanical properties of
concrete, clarify their laws of action, optimal dosage, and scope of application, and provide support for the selection of engineering
fibers and the optimization of mix proportions, 9 sets of mechanical tests were conducted. Using variable control method, design steel
fiber volume ratios (%, 0.5%, 0.75%, 1.0%, 1.5%) and coconut shell fiber volume ratios (%, 0.3%, 0.5%, 0.75%, 1.0%), and prepare
three parallel test blocks for each group; The compressive and splitting tensile strengths were measured using 150mm x 150mm x
150mm cube specimens, and the three-point bending strength was measured using 100mm x 100mm x 400mm specimens. The
specimens were cured for 28 days according to the GB/T50081—2019 standard before testing. The results showed that the optimal
dosage of steel fiber was 1.0%~1.5%. At this time, the compressive strength, splitting tensile strength, and flexural strength increased
by 14.3%~16.3%, 14.2%~19.2%, and 31%~61.9% respectively compared to the benchmark group; The optimal dosage of coconut
shell fiber is 0.3%, which increases the corresponding strength by 7.6%, 8.6%, and 14.3%, respectively. Beyond this volume dosage,
the performance decreases; The effect of steel fiber in tensile and flexural reinforcement is 2.6 times and 4 times that of coconut shell
fiber, respectively. Steel fiber is suitable for high-strength and high toughness components, while coconut shell fiber is suitable for
low-cost and environmentally friendly scenarios. Both types of fibers have an optimal dosage threshold.
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