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Abstract: In accordance with the development needs of emerging engineering construction, civil engineering experimental
courses are shifting toward interdisciplinary integration and competency-oriented cultivation. Traditional experimental
teaching models for civil engineering materials suffer from several drawbacks, including outdated content, an excessive
proportion of verification experiments, and insufficient space for students’ independent exploration. This paper conducts an
experimental teaching design centered on the mix proportion design, printability characterization, and post-hardened
mechanical property testing of concrete (mortar) 3D printing materials. It systematically elaborates the rationality and
feasibility of introducing 3D printing technology into the experimental teaching of civil engineering materials and formulates
a preliminary experimental teaching scheme. The proposed experimental teaching mode can effectively stimulate students’
learning enthusiasm and innovative thinking. While fulfilling the established teaching requirements, concrete (mortar) 3D
printing material experiment provides students with sufficient space for independent exploration, thereby facilitating the
cultivation of interdisciplinary civil engineering professionals adaptable to the development needs of industry.
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Table 1 Mix proportion of concrete (mortar) 3D printing materials
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1 9:1:20 0.5 0.8 5 10 0 0
2 9:1:20 0.5 0.8 5 10 0 1
3 9:1:20 0.5 0.8 5 10 10 1
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Table 2 Weight allocation for multivariate evaluation of experimental courses
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