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A Study on Innovative Teaching Models in Bridge Engineering
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Abstract: Addressing the prominent challenges in traditional bridge engineering education—such as a disconnect between
course content and real-world engineering practice, a separation between theoretical instruction and practical training, and an
imperfect assessment and evaluation system—this paper proposes an innovative teaching model supported by a virtual bridge
laboratory. The paper first analyzes the three core challenges in traditional bridge engineering education and then elaborates
on the advantages of the virtual bridge laboratory teaching model from three dimensions: the deep integration of theory and
practice, the use of evaluation and feedback to drive teaching optimization, and the synergy between teaching, research, and
industry needs. Building on this foundation, the paper constructs a bridge engineering teaching model using the MIDAS CIM
3D BIM platform as its platform, proposes a “three-tier, four-module” overall architecture, and designs a blended teaching
model that combines online self-directed learning, in-person group instruction, software engineer-led tutorials, and project-
driven practice. Additionally, a three-pronged assessment and evaluation system is established, and measures to ensure teaching
quality are proposed. The study indicates that the teaching model based on the virtual bridge laboratory can effectively address
the shortcomings of traditional teaching, significantly enhance students’ ability to apply theoretical knowledge, foster
engineering design thinking and innovative awareness, and provide a viable reference for educational reform in bridge
engineering.
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Fig.1Comparison of Challenges in Traditional Bridge Engineering Education and the Advantages of the Virtual
Laboratory Teaching Model
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Fig.2 Design of a Four-Module Program Based on Virtual Laboratory Instruction
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Fig.3 Simulation and Modeling Results of the Virtual Laboratory Platform
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