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Abstract: The semi-hole rate is one of the important indicators for evaluating the blasting effect of underground power-
houses. Based on the evaluation of the blasting excavation effect of the side wall of the underground powerhouse of a
certain hydropower station, a method for identifying and evaluating the semi-hole on the blasting surface of the under-
ground powerhouse based on three-dimensional point clouds was proposed. Firstly, a method for obtaining three-dimen-
sional point cloud data of the regional blasting surface using a handheld 3D scanner was formed; Subsequently, the
streamlined preprocessing of point cloud data was achieved based on the 3D point cloud processing software CloudCom-
pare, and the down sampling method with the best retention of spatial information integrity and reduction degree of the
point cloud was compared and selected. Finally, the RANSAC algorithm is used to achieve the fitting and recognition
of cylindrical blast hole traces in the point cloud and the calculation of the semi-hole rate of the blast surface. The re-

sults show that this method is simple and fast to obtain three-dimensional point cloud data. The spatial down sampling

W #5 B #7:2025-06-21 &% H #9:2025-08-05

EE&WB DA EE T LHRWH TR E (19JK0913 ) 5 v K F K B 58 1 TR R A B m BHIFIH (2022-05-009) 5 B P48 0 F T 75 45
B BRI H (24JP197 )

fEE R : T (1988—) , 5 AR, EE AR K L TAR Ty A9 BETE TAE . E-mail : 347706736@ qq. com

BHIEE:Z E1987—) B Wt BB, FENFOK L% 5 A TS 7R TAE. E-mail: luotaol9870426@ 126. com



55 6 1]

FE S T S B T s R 5 AL IR T i BN ] 57

method can effectively reduce the total number of points and completely retain the original point cloud spatial informa-

tion. The calculation results of the semi-hole rate of the regional blasting surface based on three-dimensional point

cloud differ from those obtained by manual measurement by only 0.33% to 2.55% , which can significantly reduce the

manual measurement work and avoid manual measurement errors at the same time. The research results can provide

references and guidance for the design of blasting parameters and the evaluation of blasting effects in similar blasting

excavation projects.

Keywords: excavation of underground powerhouse; 3D point clouds; blasting effect; semi-holes recognition;

semi-holes ratio calculation
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