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Abstract
Based on the background of rapid Al development, the civil engineering industry faces an urgent
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need for green and intelligent transformation. This study focuses on addressing issues such as out-
dated teaching content on civil engineering materials, insufficient green and low-carbon evaluation
methods, and a lack of intelligent design. The content update and teaching reform will be carried out
through three parts: the greening and intelligentization of course teaching content, the digital em-
powerment of teaching methods and the optimization of experimental courses, and the reform of as-
sessment content and methods towards ability cultivation. It is expected that the reform results will
promote the teaching mode of civil engineering materials to shift from “theory-led” to “practice-ori-
ented”, and from “experience-driven” to “data-driven”, significantly improving teaching work and en-
hancing teaching quality and talent cultivation quality.
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Figure 1. Reconstruction of green and intelligent civil engineering materials system
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Figure 2. Integration of low-carbon modules and multi-dimensional evaluation of civil engineering materials
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Figure 3. Digital empowerment of teaching methods and Al-driven material design
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Figure 4. Schematic diagram of data-driven material design based on the concept of materials genetics
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Figure 5. Multi-dimensional evaluation and assessment of civil engineering materials
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