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Oil Storage Tank Inspection using 3D Laser Scanner
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Abstract Qil storage tanks are a major structure in chemical industrial complexes. Damage to the
structure due to natural disasters or poor management can cause additional damage, such as leakage of
chemicals, fire, and explosion, so it is essential to understand the deformation. In this study, data on oil
storage tanks were acquired using a 3D laser scanner, and various analyzes were performed for storage
tank management by comparing them with design data. Modeling of the oil storage tank was performed
using the data and design drawings acquired by a 3D laser scanner. An inspection of the oil storage tank
was effectively performed by overlapping. In addition, cross-sectional and exploded views of the
deformation were produced to generate visible data on the deformation of the facility, and it was
suggested that the oil storage tank had a maximum deformation of -7.16mm through quantitative
analysis. Data that can be used for additional work was obtained by producing drawings to be precisely
inspected for areas with large deformation. In the future, an inspection of oil storage tanks using 3D
laser scanners is quantitative and visible data on oil storage tank deformation. This will greatly improve

the efficiency of facility management by rebuilding it.
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Fig. 2. Oil Storage tank
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Fig. 3. 3D laser scanner

Table 1. Specification of 3D laser scanner

Item Specification
Maximum range 120m
Minimum range 0.6m

Measurement rate 1MHz
Range systematic error {2 mm

Fig. 4. Scan location and sphere target
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Fig. 5. Oil tank drawing
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Fig. 8. Sampled Pointcloud

Fig. 9. Overlapping of oil tank modeling and design
modeling results
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Fig. 12. Drawings for precision inspection

Fig. 10. Surface deformation analysis result
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Fig. 13. Tank volume and surface area
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Fig. 14. Contour lines for storage tank deformation
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Fig. 15. 2D drawing of deformation
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Fig. 16. Analysis result report for deformation

4. Z

rhu

£ 7= 3D FoJHAAYE o8t 7 ALH
o] gt HlolgE FH55tal, AA Hlolee} wlarste]
AR FE AT g 24 FS AR o
7= B o 22 2Ee 4t

1. 3D golq27iiE 55 doleisl 47 g

ol-& ]’0:] = AAY3g9o] ndge £t =

Hste] 98 A0 AXE FalHoz AFst
% Al

AL ZVJE“ELQ ol oish 9= 5 AAEE

Aste] 7HA1AS) g Ao Tksslglon, 3
FA9l BHe Ed $7 APt A4

7.16mm2] o] WASIAES AAISHA.
3. figo] 27 dofed —‘?—Er°ﬂ et e AEUS =

v gstol £71491 4Ro] 8T 4 Uk o
oleiE Agstgom, %*E 3D o427 E o]
83t 92 Y F0] AN 98 AT Wy
o i FFHolm, AR AES AFFOE

W AEE BEe] aedE A FIAE Aotk

References

H. J. Lee, S. M. Jung, S. M. Kang, S. B. Chae, S. G.
Kang, J. W. Ko, “Efficiency Analysis of Storage Tank



AR &85 =5 A A21d A1235, 2020

Prevention Measures by Bow-Tie", Journal of the
Korean Institute of Gas, Vol.24, No.4, 2020, pp. 73-83.
DOI: https://doi.org/10.7842/kigas.2020.24.4.7

[2] J. H. Lee, S. H. Lee, “Characteristics of Earthquake
Responses of a Rectangular Liquid Storage Tanks
Subjected to Bi-directional Horizontal Ground
Motions”, The Journal of the Computational Structural
Engineering Institute of Korea, Vol.33, No.1, 2020, pp.
45-53.

DOI: https://doi.org/10.7734/COSEIK.2020.33.1.45

B] G. H. Lee, E. Kim, “Impact Tests and Numerical
Simulations of Sandwich Concrete Panels for Modular
Outer Shell of LNG Tank”, The Journal of the
Computational Structural Engineering Institute of
Korea, Vol.32, No.5, 2019, pp. 333-340.

DOI: https://doi.org/10.7734/COSEIK.2019.32.5.333

[4] J. K. Park, D. Y. Um, “Accuracy Evaluation by Point
Cloud Data Registration Method”, Korean Society Of
Surveying, Geodesy, Photogrammetry and
Cartography. Vol.38, No.1, 2020, pp. 35-41.

DOI: https://doi.org/10.7848/ksgpc.2020.38.1.35

[5]1 D. H. Lee, J. W. Park, “System Improvement for
Application and Diffusion of Earthwork Surveying
Automation Technology”, The Journal of the Korea
Contents Association, Vol.18, No.6, 2020, pp. 303-313.
DOI: https://doi.org/10.5392/]KCA.2018.18.06.303

[6] S. H. Ju, S. H. Yun, S. Y. Park, J. Heo, “Simulation
based Target Geometry Determination Method for
Extrinsic Calibration of Multiple 2D Laser Scanning
System”, Korean Society Of Surveying, Geodesy,
Photogrammetry and Cartography, Vol.38, No.1, 2020,
pp. 35-41.

DOI: https://doi.org/10.7848/ksgpc.2018.36.6.443

[71 D. H. Kim, J. S. Kim, K. H. Kim, “Region Selective
Transmission Method of MMT based 3D Point Cloud
Content”, Journal of broadcast engineering, Vol.25,
No.1, 2020, pp. 25-35.

DOI: https://doi.org/10.5909/]BE.2020.25.1.25

[8] J. B. Lee, J. H. Jung, H. J. Kim, “Segmentation of
Seabed Points from Airborne Bathymetric LiDAR Point
Clouds Using Cloth Simulation Filtering Algorithm”,

Korean Society of Surveying, Geodesy,
Photogrammetry and Cartography, Vol.38, No.1, 2020,
pp. 1-9.

DOI: https://doi.org/10.7848/ksgpc.2020.38.1.1

[9] H. Y. Kim, J. H. Kim, J. W. Seo, H. Shim, “The
Improvement of Point Cloud Data Processing Program
For Efficient Earthwork BIM Design”, Korean journal
of construction engineering and managemen, Vol.21,
No.5, 2020, pp. 55-63.

DOI: http://dx.doi.org/10.6106/KJCEM.2020.21.5.055

[10] Trimble Inc., SiteVision, [Internet]. Trimble Inc.
Available From: https://sitevision.trimble.com/
(accessed April. 10, 2020)

872

gh = F(Joon-Kyu Park)

EREE

—

. 2001L% 29 SddEke Fa
=353t (5D

. 2005L4 24 FdHicta disted
EEZT (FE4AAD

+ 20084 89 : ity sk
=gstat (Fshah

. 2011Dl 3%_ ~ —a‘ﬂxﬂ D Adistn

_L?_‘ﬂ

(TAEoR
A G317 E35t

+ 19934 294 : ghirdisla HApAAE
B3t (F3HAF)

+ 19963 : SAYSgE AF
(Far41p

+ 20009 : FAgstL FFeEl st
(F3HrAD

+ 20019 2¢¥ ~ @A : Fletn

EEEECLEIEES

ETAED
Hejultio] S4l

Hejuitjo] 88, 2t F4l



