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Determination of shear area in closed joint direct shear test

using TLS technique

YANG Ronghua', WAN Zhen', XIE Qiang', CAO Zhilin®, YANG Wenjun'
(1. School of Civil Engineering, Chongging University, Chongging 400045, China;
2. Institute of Rock Instability and Seismicity Research, Dalian University of Technology, Dalian 116024, China)

Abstract: According to the fact that the effect of closed irregular space surface on shear area determination is not
considered in current shear test, a determination method of shear area in closed joint direct shear test based on
Terrestrial Laser Scanning( TLS) technique is proposed. In this study, the three dimensional(3D) point cloud data
of rock samples are obtained using a 3D laser scanner, and then the point cloud data of rock shear surface contour
are extracted from denoised data and used to fit the best projection plane. Furthermore, the set of projection points
and projection coordinates of each point in point cloud of contour on projection plane are calculated. Finally, the
incremental insertion algorithm of Delaunay triangulation is adopted to determine the convex hull composed by the
projection point set, and the sum of the area of triangle in convex hull is the shear area. The experimental results
show that the TSL-based determination method of shear area in closed joint direct shear test is simple for operation,
and the high accuracy of area calculation is suitable for the determination of shear area in closed joint surface with
arbitrary shape.
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Fig. 6 Point cloud of cylindrical rock sample
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Fig. 7 Point cloud of irregular closed joint contour
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Tab. 1 Results comparison between the proposed method and
the current method
A AXTE SCER[13174E MIXTiRZ%E
RS / cm? / cm? /%
1 18.812 4 18.809 9 0.013
2 19.677 9 19.674 9 0.015
3 19.282 2 19.279 9 0.012
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