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Abstract Over- and under-excavation are factors that increase construction cost of tunnels, which makes management
essential. Total stations have been used for tunnel surveying because GNSS is difficult to use in tunnels. However,
it takes much time to acquire data using total stations. In this study, a total station was integrated with a 3D laser
scanner and used for tunnel surveying in Namyangju-si, Gyeonggi-do. The scanning total station reduced the work
time compared to the conventional method. Furthermore, reports were effectively generated for overbreak and
underbreak for each section and compared with the design. In addition, we could analyze both the cross section and
scanned area effectively by using the scanning data. This method can improve the efficiency of tunnel surveying work
by combining the advantages of a conventional total station and a 3D laser scanner.
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Fig. 1. Study flow chart
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Fig. 2. Study area
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Fig. 3. Scanning Total Station
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Table. 1. Specification of scanning total station

Item Description
Weight 7.5 kg
Angle Accuracy 17 (0.3 mgon)

prism : 1 mm + 1.5 ppm

Distance Accuracy
DR : 2 mm + 1.5 ppm

prism : 5,500m
DR : 800m
Autolock : 300~800m
26,600 point/second

Survey Range

Scan Speed
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Fig. 4. Data acquisition

(a) Point cloud
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(b) Camera image

Fig. 5. Acquired data
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Fig. 7. Cross section of tunnel by design data
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Fig. 8. Overlap of scanning data and designed data ERRE, 78 123 7 ohe 9 gy Trkel] ek &4
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Fig. 11. Volume calculation about cross section

Fig. 9. Calculation result of over and under excavation
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Fig. 12. Result of shape analysis
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