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Abstract: There are some disadvantages of the existing tunnel measurement methods for disease tunnel, such as
laborious work, low accuracy, poor continuity, etc. Using 3D laser scan technology can effectively solve these prob-
lems. There were 2 site 3D laser scannings carried out in 2009 and 2010, through point cloud data pre-processing,
splicing and other steps, the point cloud model of Huayingshan tunnel was gained, and then, the point cloud model,
was used to measure the pavement surface distress and to monitor the tunnel deformation. The results show that, the
max width of surface pavement crack in 2010 increases by 0. 009 m reaching 0. 045 m compared with that in 2009,
the crack’s length and density decreased; the tunnel clear height was added by 0.030 9 m ~ 0.322 7 m, on average
0.179 5 m, the tunnel clear width increased by 0.021 8 m ~0.0.058 6 m, or 0.039 5 m on average.
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Fig. 1 Location map of Huayingshan Tunnel
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Table | The main technical parameters of HDS 6000

VA S 6 mm/1 ~25 m FH5 5 10 mm/50 m 43743
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Fig.2 Scan parameters setting interface
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Table 2 Point cloud splicing accuracy table of

Huayingshan Tunnel

Constraints
Name ScanWorld ~ ScanWorld Error
Target ID;TO1 10504 scan-1 10504 scan-2 ~ 0.001 m
Target ID;TO3 10504 scan-1 10504 scan-2  0.001 m
Target ID;T04 10504 scan-1 10504 scan-2  0.001 m
Target ID:TO1 10504 scan-1 10504 scan-3  0.001 m
Target ID:TO3 10504 scan-1 10504 scan-3 ~ 0.001 m
Target ID;:T04 10504 scan-1 10504 scan-3  0.000 m
Target ID:TO1 10504 scan-1 10504 scan4  0.000 m
Target ID;:TO3 10504 scan-1 10504 scan4  0.001 m
Target ID;:T04 10504 scan-1 10504 scan4  0.001 m
Target ID;TO1 10504 scan-2 10504 scan-3 ~ 0.001 m
Target ID;TO2 10504 scan-2 10504 scan-3 ~ 0.000 m
Target ID:T03 10504 scan-2 10504 scan-3  0.001 m
Target ID:T04 10504 scan-2 10504 scan-3  0.001 m
Target ID;TO1 10504 scan-2 10504 scan4  0.001 m
Target ID:T02 10504 scan-2 10504 scan4  0.001 m
Target ID.TO3 10504 scan-2 10504 scan-4 0.001 m
Target ID:T04 10504 scan-2 10504 scan4  0.001 m
Target ID;TO1 10504 scan-3 10504 scan4  0.001 m
Target ID:TO2 10504 scan-3 10504 scan4  0.001 m
Target ID:TO3 10504 scan-3 10504 scan4  0.001 m
Target ID:T04 10504 scan-3 10504 scan4  0.001 m
Cloud/Mesh 1 10504 scan-2 10504 scan-3  0.001 m
Cloud/Mesh 2 10504 scan-2 10504 scan4  0.000 m

Cloud/Mesh 1 [ 10504 scan-2:10504 scan-3 |
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Fig.3  Comparison of pavement surface distress in 2009 and 2010
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Fig.4  Cross section 1-1 in 2009
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Table 3 Tunnel deformation monitoring table
i (m) #5E (m)
AT T 2009 4 2010 4F G4 2009 4 2010 4 G4
22 6.800 1 7.122 8 +0.3227 10.935 1 10.976 9 +0.041 8
1-1 6.771 6 7.038 6 +0.267 0 10.949 1 11.007 7 +0.058 6
0-0 6.771 6 6.948 2 +0.176 6 10.961 7 11.010 1 +0.048 4
-1--1 6.750 6 6.850 8 +0.100 2 10.977 3 11.004 1 +0.026 8
-2--2 6.736 8 6.767 7 +0.030 9 10.967 5 10.989 3 +0.021 8
Fy 6.766 1 6.945 6 +0.179°5 10.958 1 10.997 6 +0.0395
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Fig.5 Point cloud model of Huayingshan Tunnel
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Fig.7 Pavement surface distress in 2010
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