























(a) Overview (b) Installed sensors
FIGURE 11. Sensor implementation on Dallas County Bridge.
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FIGURE 12. Load test results at different times.

CONCLUDING REMARKS

Based on the crack-induced change of their topology, two prototype cable sensors were
designed and fabricated. Prototype I can be used to detect cracks induced by static or cyclic
loading while Prototype II is applicable for all type of loadings with a special memory feature
under dynamic effects. Both sensors have been demonstrated in the laboratory sensitive to
cracking, from visually undetectable to excessive crack, and able to accurately identify the
location of cracks.

Future research will be directed to further enhance the uniformity of sensor performance
by using a spray-up type of plasma coating or automatic manufacturing of sensors. For real-
time monitoring of damage evolution, fast ETDR measurement instruments must be developed.
In addition, crack sensors must be validated in field conditions and demonstrated for their
supcrior performance in full-scale structurcs.

ACKNOWLEDGEMENTS

Financial supports provided by the NSF (CMS-0200381 and CMS-0409420) are
appreciated. The findings and opinions expressed in this paper are those of the authors only.

REFERENCES

1. M. W. Lin, A. O. Abatan, and Y. Zhou, “Transverse Shear Response Monitoring of Concrete
Cylinder Using Embedded High-sensitivity ETDR Sensors,” In S.C. Liu (ed.), Smart Structures and
Materials 2000: Smart Systems for Bridges, Structures, and Highways, Proc. of 7" SPIE. Newport
Beach, CA, 2000.

2. G. D. Chen, H. M. Mu, D. Pommerenke, and J. L. Drewniak, “Damage Detection of Reinforced
Concrete Beams with Novel Distributed Crack/strain Sensors,” Struct. Health Monitoring, Vol. 3,
No. 3, pp. 225-243, 2004.

3. G. D. Chen, R. McDaniel, S. S. Sun, D. Pommerenke, and J. L. Drewniak, “Distributed Crack
Sensors Featuring Unique Memory Capability for Post-Earthquake Condition Assessment of RC
Structures,” Smart Struct. and Systems, Vol. 1, No.2, pp. 141-158, 2005.

4. D. M. Poazr, MicroWave Engineering, 2" Ed. New York: John Wiley & Sons, Inc, 1998,

5. 8. S. Sun, D. Pommerenke, J. L. Drewniak, and G. D. Chen, “Signal Loss, Spatial Resolution,
Sensitivity of Long Coaxial Crack Sensors,” In S.C. Liu (ed.), Smart Structures and Materials
2004: Sensors and Smart Structures Technologies for Civil, Mechanical and Aerospace Systems;
Proc. of 11" SPIE. San Diego, CA, 2004

1350



Copyright of AIP Conference Proceedings is the property of American Institute of Physics and its
content may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.



	1350d: 
	1350c: 
	1350b: 
	1350a: 


