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Notes

http://campus.umr.edu/smartengineering/bridge/Articles/Adaptable_All_composite_bridge.htm - check it out

http://books.google.com/books?hl=en&lr=&id=5NyH0h1OgisC&oi=fnd&pg=PR9&dq=composite+bridges+smart+materials+innovation+&ots=r4WJ9dI98a&sig=WFUR-zSqqCy6ScqM035hLZLqOGQ
Chung, D.D.L, Fibers and Composites  - World of Carbon.  New York: Taylor & Francis 
Inc., 2003.
· Carbon usually used in discontinuous form b/c it can be added to cement in the mixer.
· 
Mixing is the best most convenient way to incorporate carbon into cement

· Carbon fiber cement-matrix composites are structural materials gaining popularity in construction due to the decrease in cost of carbon fibers.  
· Continuous strands of carbon, although harder to incorporate prove to bond with the cement better over short 5mm discontinuous strands. 

· CHALLENGE – a drawback to the incorporation of carbon fibers in concrete is that they decrease the workability of the cement  - an effective amount of fiber can be just as little as 0.2% carbon.  Although exceeding 1%vol. is very effective. 

· Fibers also increase the ductility of the cement as well as its tensile strength while adding little weight.  

· Another advantage to the use of carbon fibers over others is that they conduct electricity unlike other polymers or glass.  

Google book search – see link above

· A new smart materials age is dawning, which will capitalize on the new materials of todayand will exploit new emerging technologies in the sensors area (fiber optics).
· New smart materials made from composites will be able to have either embedded sensor to monitor activity or will be able to monitor themselves.

· The sensors of new smart materials will, in real time be able to monitor themselves for flaws/defects possible problems in the future.  They can be autonomous.

· Countries who take steps to partake in the new wave of smart materials will be able to draw significant benefits in their structures over countries who do not take an aggressive stance towards smart materials.  

· Smart materials could determine the amount of ice on a bridge, the weight of it, is it located in critical sections of the bridge? Can traffic still proceed? These are all questions, which smart materials will hopefully be able to answer in the future.  
Gay, Daniel, Suong V. Hoa, Stephen W. Tsai, Composite Materials. Paris: CRC Press 
LLC, 2003
· See notebook notes on paper
