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Verifying the Applicability of 3D Mapping System
to the Construction Management of Mountain Tunnels
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Summary  Unevenness of the open excavation surface following excavations performed as part of mountain tunnel construction
can increase costs and cycle time. To evaluate the surface of excavated forms, a construction management system incorporating three-
dimensional measurement devices such as 3D scanners has been developed and entered into use in tunnel construction. However, to
measure the open surface, the 3D scanner must be kept near the tunnel face for several tens of minutes, which can hinder construction
work.

The authors applied a 3D mapping system integrating a LiDAR sensor, an IMU (Inertial Measurement Unit), and a camera to
measure open excavation surfaces. This portable mapping system based on SLAM (Simultaneous Localizing and Mapping) technology
is capable of acquiring 3D point cloud data on the surrounding environment at high speed.

In this study, we performed tunnel face measurement using two types of 3D mapping system, color and monochrome, at a tunnel
construction site, and verified their applicability to over-cutting and chiseling location measurement. As a result it was found that RMSE
can be measured with an accuracy of less than 0.040 m in both 3D mapping systems.
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