MISSOURI

S&l

A Pilot Study on Diagnostic Sensor
Networks for Structure Health
Monitoring

by

Maggie X. Cheng and Genda Chen

A National University Transportation Center
at Missouri University of Science and Technology



Disclaimer

The contents of this report reflect the views of the author(s), who are responsible for the facts and the
accuracy of information presented herein. This document is disseminated under the sponsorship of
the Department of Transportation, University Transportation Centers Program and the Center for
Transportation Infrastructure and Safety NUTC program at the Missouri University of Science and
Technology, in the interest of information exchange. The U.S. Government and Center for

Transportation Infrastructure and Safety assumes no liability for the contents or use thereof.



Technical Report Documentation Page

1. Report No.

NUTC R303

2. Government Accession No.

3. Recipient's Catalog No.

4. Title and Subtitle

A Pilot Study on Diagnostic Sensor Networks for Structure Health Monitoring

5. Report Date

August 2013

6. Performing Organization Code

7. Author/s

Maggie X. Cheng and Genda Chen

8. Performing Organization Report
No.

Project #00039451

9. Performing Organization Name and Address

Center for Transportation Infrastructure and Safety/NUTC program
Missouri University of Science and Technology

220 Engineering Research Lab

Rolla, MO 65409

10. Work Unit No. (TRAIS)

11. Contract or Grant No.

DTRTO06-G-0014

12. Sponsoring Organization Name and Address

U.S. Department of Transportation

Research and Innovative Technology Administration
1200 New Jersey Avenue, SE

Washington, DC 20590

13. Type of Report and Period
Covered

Final

14. Sponsoring Agency Code

15. Supplementary Notes

16. Abstract

The proposal was submitted in an effort to obtain some preliminary results on using sensor networks for real-time structure health
monitoring. The proposed work has twofold: to develop and validate an elective algorithm for the diagnosis of coupled cyber-physical
systems in the event of faults, and to monitor and assess the structural condition of bridges in real-time with sensor networks.
Through the first year's investigation, we have learned that the second part of the proposed work actually requires new measuring
methodology. As a result, research in this direction has extended to the following year, and a new project entitled “Data Acquisition,

Detection and Estimation for Structural Health Monitoring" has started.

17. Key Words

Bridge engineering, structural safety, condition assessment, data-
driven decision making

18. Distribution Statement

No restrictions. This document is available to the public
through the National Technical Information Service,

Springfield, Virginia 22161.

19. Security Classification (of this report)

unclassified

20. Security Classification (of this page)

unclassified

21. No. Of Pages 22. Price

4

Form DOT F 1700.7 (8-72)




Project Report
“A Pilot Study on Diagnostic Sensor Networks for Structure
Health Monitoring”

Maggie X. Cheng and Genda Chen

Summary of Activities

The proposal was submitted in an effort to obtain some preliminary results on using sensor networks
for real-time structure health monitoring. The proposed work has twofold: to develop and validate
an effective algorithm for the diagnosis of coupled cyber-physical systems in the event of faults,
and to monitor and assess the structural condition of bridges in real-time with sensor networks.
Through the first year’s investigation, we have learned that the second part of the proposed work
actually requires new measuring methodology. As a result, research in this direction has extended
to the following year, and a new project entitled “Data Acquisition, Detection and Estimation for
Structural Health Monitoring” has started.

The first part focusses on a fault detection and localization algorithm. In the first year, we have
attempted two approaches to hack it. The first approach uses a statistical anomaly detection
method, and the second approach uses a combinatorial algorithm for fault matching. On the
experimental validation aspect, we have created some synthetic data for the validation of the
algorithms. Experimental validation on a real bridge will be our future work in the next a couple
of years.

Fo more details of the research methods and findings for fault detection and localization, please
contact Dr. Cheng at chengm@mst.edu to request a copy of the full report.
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