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Intelligent design of rural light steel frame structure based on
BIM and simulated annealing algorithm
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Abstract: In the traditional structural design process, rural buildings require a lot of manual calculations and
repeated modeling. However, due to the constraint of construction cost, they cannot be designed and checked
professionally as urban types, and the safety and economy are difficult to meet the requirements. In this study,
an intelligent design approach for structural design of rural light steel frame structure was proposed, including
the intelligent modeling and optimization. Based on the automatic layer classification method (ALCM), optical

character recognition technology (OCR) and adaptive block algorithm, BIM intelligent modeling method was
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proposed where layer recognition, the extraction of axis text data and wall contour were included, and generated

structural models satisfied the requirements of engineering practice. Based on the proposed two-stage simulated

annealing algorithm, the intelligent optimization method was proposed and verified by case histories. Results

showed that the proposed intelligent design method was feasible. Compared with the traditional method, its

time use could be shortened by more than 70% , and the material consumption and structural design parameters

were similar.
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Fig. 2 Automatic identification process of layer
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Table 2 Optimization results of ordinary simulated annealing algorithm

ERRH LRSI ke BHE/min AR b
i/ kg A [B] /min JI# 1 /kg A [B] /min
3079.82 127
3074. 36 133 3072.58 127 136.77 51
3 063.57 124
x3 FHEREDRNMNEERULER
Table 3 Optimization results of two-stage simulated annealing algorithm
BH PRAL S5 2540 T4 4/ kg i ] /min FHE T o 22
W E B 1 Bz 2 BBt 1 B B 2 JHA 4/ kg I [H] /min T/ kg ] /min
1 3220. 38 3049. 25 18 74
2 3215.47 3054.49 21 72 3054.54 95 56.61 38
3 3198.72 3059. 89 23 77
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Table 4 Comparison of structural design indexes
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