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Bridge Deformation Detection and Data Processing
Based on 3D Laser Scanning

Deng Xiaolong, Tian Shizhu

School of Civil Engineering, Suzhou University of Science and Technology, Suzhow, Jiangsu 215011, China

Abstract Based on the principle of pulse ranging, we obtain bridge point cloud data by 3D laser scanner at different
cases, and acquire deformation information of key components in this bridge by qualitative and quantitative analyses
of point cloud data. In this paper, a new method based on target point cloud is proposed to get precise deformation
of key components by fitting the center coordinate through the outline point cloud of circular target. The calculated
results are compared with the results of the displacement transducer measurement and the finite element model
(FEM) analysis. Comparison results show that the proposed method combined with the bridge deformation data

acquired by point cloud has higher accuracy, and it avoids the disadvantage of single point cloud measurement that
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cannot get the overall deformation of the structure.
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Fig. 1 Flow chart of processing point cloud
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Fig. 2 Outline point cloud of target
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Fig. 3 Model elevation and measuring points layout
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Fig. 4 Layout of displacement meter and target
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Fig. 5 Deformation of 17 arch rib at case 1. (a) Whole view; (b) partial enlarged view
F 1 FRIEELG S BAR S E
Table 1 Fitting value of target center point cloud coordinates
) Fitted coordinate /mm Absolute value of
Case Target number
x y z vertical change value /mm
1 7659.00 7812.00 —1.7762 —
2 7695.00 7209.00 —1.8214 —
3 7725.00 6195.00 —1.8920 —
No load 4 7752.00 4848.00 —1.9772 —
5 7758.00 3468.00 —2.0603 -
6 7719.00 2394.00 —2.1309 —
7 7686.00 1671.00 —2.1820 —
1 7656.00 7851.00 —1.7772 0.0010
2 7698.00 7206.00 —1.9785 0.1571
3 7737.00 6090.00 —3.1336 1.2416
Case 1 4 7782.00 4800.00 —3.5502 2.3730
5 7761.00 3471.00 —3.3806 1.3213
6 7725.00 2397.00 —2.7056 0.5747
7 7701.00 1638.00 —2.3503 0.1683
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Table 2 Vertical deflection obtained by displacement

transducer at different cases

Deformation /mm

Case : : : ; ;
Station 1 Station 2 Station 3 Station 4 Station 5
No load 0 0 0 0 0
Case 1 0.34 0.29 0.95 0.91 2.25
Case 2 0.39 0.47 0.89 0.94 2.5
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Fig. 6 Simulated deformation by Midas Civil at case 1
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Fig. 7 Simulated deformation by Midas Civil at case 2
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Table 3 Comparison of deformation at midspan
Case 1 Case 2
Iterm Deformation Average Deformation Average
mm / deformatioi /mm Error /% mm / de[ormatioi /mm Error /%
HDS 2.37 3.04 2.67 1.14
YWC 2.25 2.30 2.17 2.50 2.64 5.30
FEM 2.29 0.43 2.75 4.17
| HIDS A BR8I35 5 0 55 2 KO0 AT 00 2
o . S W RIS O B 40 BT P 7 T PEANBT I T 4 Ok
E \ _ ¥ SRS R 22 9 A 0 o 57 0 388 52 5 A 0L
£ \// o B K5 1B K48k T AT HDS 3 A
E Ll - ywe R T 2R S0 8 75 T B T8 2 WA 1 25 1L
: * Pt 52 U HL A TR 6 2 5 00 M (e T
S : 5 5 #SEAT RLAF 1938 F 5 A HDS B8 5 45 1 A8 4%

Location /m

K8 Til—TF TR la 2

Fig. 8 Deformation fitting curves at case 1
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Fig. 9 Deformation fitting curves at case 2
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