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Directions: After watching the video, read the section below and highlight the important points in your groups.  Demonstrate your newfound knowledge by answering the closure questions individually. Be prepared to discuss your responses as a class. 
Tacoma Narrows Reading:  On July 1st, 1940, the Tacoma Narrow Bridge was opened up at the narrowest point in Puget Sound, connecting Tacoma, Washington to the Kitsap Peninsula.  Upon completion it was the third longest suspension bridge in the world. The central span was 853 metres long and only 12 metres wide between the cable stays.  It was a very long, narrow, flexible bridge. This extreme flexibility proved to be the weakness in the design of the bridge. Even before the bridge was completed it behaved oddly. A slight breeze would cause waves to travel along the bridge.  After a while local people came to ride the bridge and began calling it “Galloping Gertie.”  

On November 7th, 1940, four months after the bridge was built, a south westerly wind of 42 mph caused vertical waves to became so large that a supporting cable at mid-span snapped. The unbalanced loading created a severe twisting motion, instead of its normal ripple-like waves.  In the twisting mode, the centre line hardly moves at all and the vibrations go all around it.  Around midday the twisting waves ripped the Tacoma Narrows Bridge apart.  The bridge had been built according to the best engineering standards of the day and an investigation revealed no one was guilty of wrongdoing.   

A commission investigating the collapse explained that swirling winds pouring out of the deck drove the flexible bridge at its resonant frequency, which eventually led to its collapse. This explanation was later confirmed by experiments conducted in wind tunnels.  Since that disastrous event, all major bridges have been tested in wind tunnels, and bridge designers have been forced to consider aerodynamics.

The car on the bridge belongs to a reporter from a local newspaper.  He was the last person to try to cross the bridge.  A cocker spaniel in car was the only fatality.  A local college student tried to walk across the bridge that morning as a challenge. He finished the crossing on his knees and reported a moment of terror when the bridge had tilted so much under him that he was looking straight down into the Puget Sound.

A new suspension bridge was built with resonance modifications.  These included: making the bridge four lanes wide, use of open side trusses and ventilating grills to equalize pressures above and below the deck.  The new bridge has never had the slightest difficulty. 

Closure: Demonstrate what you learned by completing the following questions on your own.
1. The bridge was forced to vibrate at its own natural frequency?  What is this called and how is it related to our last experiment?

2. How does the bridges vibration relate to someone being pushed on a swing?

3. How could the principle of harmonic resonance be used as a tool for demolition companies?

4. Did the wind really knock over this bridge?  Explain.






