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Research on the Mechanical Properties of Alkali-Excited Mixed Fiber

Seawater and Sea Sand Concrete

WANG Zhihua, SHANG Huaishuai
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract: To address the issues of high carbon emissions, shortage of river sand resources and seawater erosion faced
by concrete materials in marine engineering, the preparation and performance optimization of low-carbon high-
performance alkali-activated mixed fiber seawater sea-sand concrete are explored. In the experiments, the seawater and
sea-sand are used to replace traditional raw materials. The activity of fly ash (25%~40%) is activated with alkali
activators of different dosages (0% to 7%), and the different lengths (6~18 mm) and mixed polypropylene fibers are
added to systematically study the compressive, splitting tensile and flexural properties of the material within 28 d under
the coupling effect of multiple factors. The results show that the compressive strength of concrete is optimal when the
dosage of alkali activator is 5% and the dosage of fly ash is 30%. The addition of 6 mm polypropylene fiber (0. 9%)
alone can increase the tensile and flexural strengths by 11.3% and 9. 1% respectively, significantly improving the
toughness and failure mode of the material. The fiber bridging effect effectively inhibits crack propagation. This mix
proportion enables the efficient utilization of industrial solid waste and sea sand resources, providing a theoretical basis
for the design of low-carbon and durable marine engineering concrete.
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