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Research Progress on the Application of Artificial Intelligence in
Building Structure Design

WANG Zhang-qiong, ZHAO Qi-lin, XU Xiao-ya, ZHOU Yi, CAI Yong-hui
(School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430073, China)

[ Abstract] Structural design is an important part of the architectural engineering design stage, which must ensure that the building is
safe, reliable, economical, and durable. Artificial intelligence can replace structural designers with a lot of training and repetitive
operations to find the optimal design results and improve design efficiency. In order to comprehensively understand the relevant research
and application hotspots of artificial intelligence in structural design, the current research status of artificial intelligence in the three
stages of scheme design, preliminary design and construction drawing design was summarized from the perspective of the entire
structural design process. Through reviewing literatures, it is found that artificial intelligence methods such as expert systems, decision
trees, annealing algorithms, genetic algorithms, neural networks, and linear regression have been widely used in the field of building
structure design, which has brought new development directions and approaches. At present, artificial intelligence methods are more
widely used in the design of aboveground structures, but less in underground structures ( foundations, basements, etc. ), and their
application in underground structures needs to be strengthened. In addition, the quantitative translation technology of normative
provisions is relatively mature, but the qualitative translation technology of normative provisions still needs to be broken, and it is
necessary to strengthen the research on rule-based or machine learning-based natural language processing.
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Fig. 1  The principle of the expert system
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Table 2 Optimization results of two-stage simulated

annealing algorithm!"’
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