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A Study on Real-Time SOC Structure Behavior Evaluation System
using Big Data
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Abstract Currently, the utilization of measurement results of the automated measurement system is very low and
is at the level of providing only fragmentary measurement results. In this study, we are going to study a
structure behavior analysis 3D display system with high precision and reliability for automated measurement data
obtained by constructing big data by transmitting massive data values measured in real time to the cloud and
using a Python-based algorithm. As a result of the study, as a system that can evaluate the behavior of a
structure to a manager in real time, it provides analysis data in real time without significant restrictions
regardless of the type of measurement data and sensor, and derived it as a 3D display. In addition, it was
analyzed that the manager could grasp the behavior graph of the structure in real time and more easily judge
the derivation of the weak part of the structure through data analysis. In the future, by analyzing the behavior
of structures in three dimensions using past and present data, it is expected that more effective measurement
results can be obtained in terms of repair, reinforcement, and maintenance of realistic structures.
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Figure 1. Cloud D/B construction flow chart
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Figure 2. Big data using measurement data (example)
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Figure 3. Summary of data measurement
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Figure 4. Real-time structure behavior system analysis
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Figure 5. Analysis data utilization plan (example)
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Figure 7. Modified conventional measurement data
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Figure 8. 3D Display of real-time measurement results

855

825

| ‘ 815
| 805
795 m)
o U300
2 AFE S8t d8 a7 63} o] dHAET} of
U JAAEAY) o2 BA k] B o AdAlsta 4l
A e B tolHE &5 F S AoE Fudn
ok A A D EA O met AAZE S4E
F}o] 3D F WA Zfol7} A= 4= Qi) FERA ol #
dy)= shee) ks oY e 5 UE SAT
= 271414 (Skin sensor) S 53] A ¥ dlo]E]e] 4
$ O% 89 2o 8 SAHANE Ao xdeT 5
Atk 17 8%} o] 21 7F AA(Fh)E T34 9
Aol 9 Hzngko 2 £ Wol| gt d&uolHE %
Ho| 7Hsste] 3xk AlZtslr) 7hssitt
Iv. &2 &

2 ATl AWST|He] 4582 dole] 44
2 9 HaEdolE TASA Feo) 2d U] 54
347} ol 3% whde] 3d vl aZalo] 2 T ale] A

229 gl tid 247182 ANSh
AEEAZ A28 A% A FEE )
3



The Journal of the Convergence on Culture Technology (JCCT)
Vol, 9, No. 1, pp.691—695, January 31, 2023. pISSN 2384—-0358, elSSN 2384—0366

Aol BES Bt A A E 5 ke AeR 74
EheAss

B) & A7 T A9k @A vlolEE ol 8-sto] F
F %S dSehs Fopll 288 = A Ao ud
Hrh B3 T2E] A5E 3deR EAFORA d
A Sl xRS B 1 3 A B SHdA
Brh A4 e 34 AaE 2 5 e dom %
gt

References

(1] JY. Choi, HH. Lee, Y.S. Kang, J].S. Chung,
“Evaluation of Structural Stability of Tunnel due
to Adjacent Excavation on Urban Transit”,
Journal of the Convergence on Culture
Technology(JCCT), Vol. 6, No. 2, pp. 503-508,
2020.

[2] JY. Choi, SH. Kim, HH. Lee, J.S. Chung,
“Improvement  of  Automatic = Measurement
Evaluation System for Subway Structures by
Adjacent Excavation”, Materials, Vol. 14, No. 24,
pp. 1-20, 2022.

[3] J.Y. Choi, G.N. Yang, T.J. Kim and J.S. Chung,
“Analysis of Ground Subsidence according to
Tunnel Passage in Geological Vulnerable Zone”,
Journal of the Convergence on Culture
Technology(JCCT), Vol. 6, No. 3, pp. 393-399,
2020.
http://doi.org/10.17703/JCCT.2020.6.3.393

[4] J.Y. Choi, G.N. Yang, T.J. Kim and J.S. Chung,
“Analysis of Changes in Groundwater Level
according to Tunnel Passage in Geological
Vulnerable Zone”, Journal of the Convergence
on Culture Technology(JCCT), Vol. 6, No. 3, pp.
369-375, 2020.
http://doi.org/10.17703/JCCT.2020.6.3.369

[5] J.Y. Choi, SI. Cho and J.S. Chung, “Parameter
Study of Track Deformation Analysis by
Adjacent Excavation Work on Urban Transit”,
Journal of the Convergence on Culture
Technology(JCCT), Vol. 6, No. 4, pp. 669-675,
2020.

[6] https://aws.amazon.com/

[71 A. Berl, E. Gelenbe, M. D. Girolamo, et al.
Energy-efficient cloud computing, The Computer
Journal, Vol. 53, No. 7, pp. 1045-1051, 2010.

[8] IBM Cloud Computing, IaaS PaaS SaaS - Cloud
Service Models,

https://https://www.ibm.com/cloud-computing/lea
rn-more/iaas—paas—saas/

[9] Brian Hayes, “Cloud computing” Communication
of the ACM, 7, 9-11, 2008
DOIL 10.1145/1364782.1364736

[10] J.Y. Choi, SH. Kim, GN. Yang, HH. Lee, J.S.
Chung, ‘“Failure Analysis of Subway Box
Structures According to Displacement Behavior
on a Serviced Urban Railway”, Applied sciences,
Vol. 12, No. 24, pp. 1-15, 2022.

X O =22 2022UE HE(WOPISHHEAL

o Moz YHFAZILUYIIUL Xhg ot
%%l 91719l (No. 2022-0-00829, A7
HIMQL AlLE E8%t SOC AME AAIZt o
Al ZEX] AJAEL THHE)

- 695 -





