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Research and Application of Intelligent Quality Inspection for
Ultra Large Diameter Steel Pile Structures

CHEN Tao, MENG Ruoyi, SHU Fangfa
(CCCC Third Harbor Engineering Co. , Lid. , Shanghai 200032, China)

Abstract ; Offshore wind power construction is an important part of China’s low-carbon green strategy.
As a mainstream form of offshore wind power infrastructure, the structural quality inspection of offshore
wind power super-large diameter steel pipe piles plays a vital role in the safety of offshore wind power
infrastructure. Taking the super-large diameter steel pipe piles of offshore wind power as the object, the
research and application of intelligent detection of steel pipe pile structure quality are implemented. The
laser scanner was used to obtain the point cloud data of the formed steel pipe pile. Through the steps of
point cloud data filtering and noise reduction, point cloud data feature extraction, point cloud data
registration and fusion, etc. , the point cloud data were fitted to generate a three-dimensional digital
model. Combined with the BIM design model of steel pipe pile, the calculation and analysis were carried
out, and the key structural quality parameters such as the straightness of the pipe pile, the flatness of the
pipe end, and the verticality between pipe and pile top flange were obtained, which provides important
support for the production quality control of super-large diameter steel pipe pile.

Keywords: wind power; foundations; steel pipe pile; 3D laser scanner; point cloud data; digital

model ; detection
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Fig.1 Calculation principle of sampling
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Fig.2 Quality detection process for steel pile
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Fig.3 Preprocessing for laser scanning data
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Fig.4 Model after point cloud data conversion
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Table 1 Coordinate data and inner diameter of pipemm

x y z x y

Code start start start end end b
Cl1 1.71 -0.16 85.72 4.71 -0.15 7.33
C2 -1.29 -0.18 85.72 1.75 -0.16 7.35
C3 -4.29 -0.19 85.71 -1.25 -0.18 7.35
C4 -4.23 -0.18 85.71 -7.31 -0.21 7.35
C5 -10.31 -0.22 85.69 -7.24 -0.21 7.36
Co6 -1.26 -0.24 85.69 -10.25 -0.22 7.36
*2 BEVImEEE
Table 2 Data of pipe end mm
Circle " r : I J K D
center center center
Inner 6. 69 0.20 88.22 1.00 0.01 0.02 7.36
Outer 6.59 0.20 88.23 1.000 0.01 0.01 7.44
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Fig. 6 Extraction of measurement data
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Fig.5 Tolerance analysis of point cloud
data and BIM model
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