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Ao} H|wE F3l A4 LiDARS AE=rt HrtEQlow, He BHr7t A= 5cm olW9 ghe YEHo] WFAlE-S
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RS AYFAY AFUe] BE 7B Aolul, wF W] A¥A L =AY LF 3AUe BA YR
BRAS FHAL S U Bl

Abstract Recently, the domestic bridge construction field, structures have been extended, new technologies
have been applied, and it is time to prepare plans for systematic construction management and
maintenance in preparation for the vitalization of a BIM (Building Information System) application. In
this study, we tried to evaluate the utilization of point cloud data for construction management and
maintenance in the field of bridge construction. Point cloud data for a bridge was acquired through
terrestrial LiDAR, and data for the upper and lower parts of the bridge was established through
registration and gerreferencing. The accuracy of terrestrial LiDAR was evaluated through comparison
with GNSS (Global Satellite System) and total station survey results. The accuracy evaluation result
showed a value within 5 cm, suggesting the applicability of terrestrial LiDAR to data acquisition for
bridge construction. In addition, the possibility of using a point cloud was identified for modeling
foundations, piers, abutments, and decks, which are targets of BIM application of bridge data. In the
future, the creation of BIM models using point cloud data will be possible for construction management,
and reverse engineering and drawing generation for old bridges will be able to improve the efficiency

of tasks related to bridge maintenance.
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Fig. 4. Equipment used for data acquisition

Table 1. Specifications of equipments

equipment Description
Scanspeed 1Mhz
Distance 120m
X8 FOV 360 " x317 °
Weight 11kg
Laser Class 1
P 54
Channel 440
H Accuracy 8mm + 0.5ppm RMS
R10 V Accuracy 15mm + 0.5ppm RMS
Weight 1.12kg
P 67
Accuracy 2mm + 2ppm RMS
S6 Weight 5.25kg
Distance 5,500m
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Fig. 5. Terrestrial LiDAR data
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screen
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Fig. 7. Location of checkpoint

Table 2. Accuracy evaluation result

10 [ 215238.13 | 54521295 [20.93] 215238.14 | 545212.98 [20.94
Deviation
No.
dN(m) dE(m) dH(m)

1 -0.04 0.05 0.05
2 0.02 0.05 0.04
3 0.03 0.05 0.05
4 -0.02 -0.02 0.05
5 0.05 0.01 0.04
6 0.04 0.05 0.0
7 0.03 -0.02 0.05
8 -0.01 0.04 0.05
9 0.02 0.04 0.04
10 0.03 0.03 0.01

min 0.05 0.05 0.05

max -0.04 0.02 0.01
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Table 3. Pointcloud data

o, GNSS & Total Station Pointcloud Object Pointcloud
N(m) Em) |Hm)| N(m) E(m) |H(m)

1 |215231.77 | 545234.34 |40.69| 215231.73 | 545234.39 |40.74

2 [215238.22 | 545229.41 |40.80| 215238.20 | 545229.47 |40.84 B“dg?

Foundation

3 |215238.62 | 545223.68 |40.88| 215238.60 | 545223.73 [40.93

4 |215238.41 | 545219.08 |40.93| 215238.40 | 545219.06 40.98

5 |215238.92 | 545213.51 |41.01| 215238.91 | 545213.52 |41.07

6 |215237.01 | 545233.59 [29.75| 215237.05 | 545233.64 |29.81 .

Bridge

7 |215240.31 | 545227.97 28.59| 215240.34 | 545227.95 (28.66 Pier

8 |215240.91 | 545222.43 |28.58| 215240.90 | 545222.47 |28.63

9 |215239.81 | 545217.36 |29.09| 215239.79 | 545217.40 |29.13
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