The Golden Gate

As Edward Rainy walked up to the San Francisco harbor he looked at his watch.  It was 7 o’clock.  Where is that Shaughnessy character?  Edward starred across the bay and he felt a little uneasy about this whole situation.  Shaughnessy always had these huge ideas that were 20 years ahead of the times and he always wanted Edward to approve of them.  Being the mayors secretary meant that Edward was pretty influential in the day-to-day operations of San Francisco at the time.  Edward started pacing up the harbor.  Where is this guy?  Why did I even agree to come to this meeting?  

Edward decided that he had waited long enough, it was 7:30 and he still had things to do.  As Edward turned to walk away from the harbor he saw them.  To his surprise there was another man with Shaughnessy.  Edwards mind was racing as he approached the two men standing near the water.   What’s going on, who is this guy now? What does he have to do with this?  

“Oh, hello there Eddy, sorry we’re late,” Shaughnessy said as he greeted Edward, “I would like you to meet my colleague Joe Strauss, he’s a bridge builder and expert on structures and forces.”

As soon Edward heard bridge builder he felt a funny feeling in his stomach.  Shaughnessy was going to make another proposal for the building of a bridge across the bay.  Edward knew that Shaughnessy was a quack; seriously this idea would never work.  As Shaughnessy explained his idea, Edward could not help thinking about the first guy who brought this idea to a city council meeting back in 1860’s.  

“Shaughnessy, this isn’t going to work.  Do you realize what year it is?  It’s 1917 pal.  It’s not a matter of funding, but it’s a matter of science.  The bay is too big; there is no way we can build a bridge across that body, look at it.  The wind and water forces will never cooperate.  Do you know that we are on one of the longest fault lines in the entire world?  How is this bridge going to withstand the force of an earthquake?  It cannot work, the live load and the dead load are too much for a structure as big as this.  Get over it, it’ll never happen” explained Edward.

“Just take a look at the engineering of the proposal, that’s all I ask”

“Remember what they said about the last guy, Shaunny boy, they said ‘man that guy is crazy’.  You don’t want to be the next guy who they call crazy, do you?”  Edward said as he poked Shaughnessy in the chest.

“Just look at the proposal, please.”  Shaughnessy pleaded.

“Fine then, give me the stupid thing,” Edward answered.

Edward took the proposal prepared by Shaughnessy and Strauss and headed home. What a couple of wacko’s he thought to himself as he walked.

When Edward got home he sat down at his desk and decided to look over the proposal.  Am I really going to look at this?  Should I even bother?  Edward thought to himself.  The garbage can is right there I can see it.  I could just chuck it.  Who would know?  Edward decided to give the proposal a chance and opened the first page.  The first page read “The Golden Gate: The Entrance to San Francisco”.  Well, not a bad title.  All right here we go.


Edward spent the rest of the night perusing the proposal.  Edward was beginning to question his own beliefs about the possibility of the bridge being constructed.  But with every impressive part of the proposal there were questions.  The proposal called for a hybrid cantilever and suspension structure that would cross the bay.  The external forces will be too much for this.  Will the gravitational force of the earth make the structure sag?  Even the live load that includes the forces of the people, vehicles, and rain on the structure, everything did not add up.  What about tension, compression, shear and torsion forces?  Could this long span suspension bridge stand the forces of everyday life?  What about the possibility of an earthquake, can it withstand environmental forces? If the stresses become large enough the structure will be sure to collapse.  Edward needed to take a break his head was spinning, but he couldn’t pull himself away.  Wait a minute, could this actually work?  As Edward continued to read through the proposal he began to see what Shaughnessy and Strauss were talking about.  With the right complements to the forces, this may actually work.  

The numbers that they were proposing were beginning to make sense.  With the length of the bridge being approximately 1.7 miles, and the width being 27 meters they would need a length of suspension span that would cover 1.2 miles.  If the cables covered the 1.2 miles, would that be enough to prevent the structure from failing?  The weight of the bridge would be around 380,800,000 kg.  They needed to complement this weight by harnessing the live and dead load through the cable system that they were proposing.  

Edward continued to read; the possibility of the bridge across the bay became more and more of a reality.  The bridge that Shaughnessy and Strauss were proposing to build would have 6 to 7 feet of bowing capacity.  This means that in situations like snow storms and high wind conditions the bridge will be able to bow without structural failure, therefore withstanding the live load.  By deflecting the live load forces to the side spans of the bridge, there would be no load on the center span.  This would greatly reduce the amount of force directed on the bridge.  

 As Edward closed the proposal, he felt good, he felt on board and he would take the proposal to the mayor the next day.  Then he thought, great, am I going to be the next crazy guy that everybody makes fun of when I’m not around, cause I hate being that guy.  Little did Edward know he was on the brink of one of the biggest scientific marvels of the 20th century.  


Edward prepared to take the proposal to the mayor.  To his surprise the mayor loved the idea and asked Edward to set up a meeting with Shaughnessy and Strauss.  At the meeting Shaughnessy and Strauss explained to the mayor the benefits of the bridge and how they would construct it.  They explained how the live load and dead load could be harnessed.  The proposal had had cleared the first hurdle and the mayor was on board.


Throughout the next ten years, the plans were ironed out for the construction of the Golden Gate Bridge.  The budget was completed and the work force was in place.  On January 5th, 1933 the construction of the Golden Gate Bridge was underway.   The age-old challenge to the genius of man and engineering science was being answered as the bridge was being constructed.  Edward Rainy, M.M. Shaughnessy and Joseph Strauss will go down in history as men that paved the way for bigger and better structures that can control the internal and external forces.  Did it work?  Were they crazy?  Well, it still stands today. 

Concluding Questions

Who were the primary characters in the story?  Are these characters real or fictional?

What was the bowing capacity of the bridge in the proposal?

Contrast the differences between live and dead load?

How do Strauss and Shaughnessy propose to harness the forces of the live load?

Describe the bridge Strauss and Shaughnessy proposed to build across the bay?

Explain how a structure would be able to bow without structural failure?

How would you create a proposal to build a structure similar to the Golden Gate Bridge?

Explain how the Golden Gate Bridge could withstand everyday forces? 

Science Narrative – The Golden Gate

Grade 7, Cluster 3: Forces and Structures

Specific Learning Outcomes

Students will…

7-3-02 Classify natural and human built structures found locally and around the world.

7-3-06 Recognize that internal and external forces apply stress to structures, and describe examples in which this stress has led to structural failure or structural fatigue.

7-3-07 Investigate to determine the effect of a force on a structure depends on its magnitude, direction, and point and plane of application.

7-3-10 Determine the efficiency of a structure by comparing its mass of the load it supports.

Golden Gate Facts

The building of the Golden Gate Bridge was one of the biggest scientific engineering projects in the history of man.  The bridge had to be constructed to withstand the internal and external forces of everyday life of the bay area.  The Golden Gate Strait is the entrance to the San Francisco Bay from the Pacific Ocean. The strait is approximately three-miles long by one-mile wide with currents ranging from 4.5 knots to 7.5 knots.  With forceful currents and high winds the engineers building the structure had to consider the extreme amount of force that this structure would be under.

Dates to remember:

January 5, 1933 Construction of the Golden Gate Bridge begins. 

May 27, 1937 Golden Gate Bridge opens to pedestrian traffic. 

May 28, 1938 Golden Gate Bridge opens to vehicular traffic at twelve o'clock noon when President Franklin D. Roosevelt pressed a telegraph key in the White House to announce the event to the world. The Bridge opened ahead of schedule and under budget.
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