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Abstract: Initial geometric imperfection of steel structure is an important factor that affects mechanical performance

construction and installation. Traditional measurement methods have shortages such as low efficiency incomplete
data and insufficient accuracy. High—precision point clouds of shape of steel members can be efficiently obtained by
three-dimensional laser scanning. However the processing method of the point clouds need to be developed. First a
digital model of structural member is developed composing of three levels: component section and geometric
element. Second a modeling method of the digital model based on laser point cloud was proposed including
calibration of the inherent coordinate system slicing and labeling member point cloud segmenting and labeling
section point cloud. Third the calculation method of global and local initial geometric imperfections based on the
digital model is proposed. The digital model abstracts geometric features while retaining precise scanning details.
Finally using a handheld 3D laser scanning device and self-made software BCModeler initial global or local
geometric imperfections of an H-section steel column and outer steel tube of a hybrid column are obtained thus the
effectiveness of the method is verified.
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Fig. 1 Conceptual drawing of component digital model based on 3D laser point cloud
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Fig. 2 Data structure and algorithm flow chart of component digital model
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Fig.4 Subprocess of segmenting and labeling sections based on Ransac algorithm
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Fig.5 Segmentation of a laser-obtained H-section steel 6 3 H
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Table 1 Section profile and processing rules of common components
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Fig. 7 Schematic diagram of calculating deviation between

scanning point and standard section
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Table 2 Typical local geometric initial imperfections and their calculation rules
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9 . Table 3 Size and error of the H-section steel column

QVTK measured by 3D laser scanning mm
H B 0, i
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Fig. 9  Graphical interface and visualization results of BCModeler 11
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Fig. 10  Fullfield initial geometric imperfections of
an H-section steel colomn
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11 . Fig. 13 Comparison of fullfield initial geometric imperfection
H patterns for square steel tubes with double and single welds
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