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       Lesson 5.1 Statics

Concepts

1. Statics is used to mathematically analyze the forces on a structure.

2. If two or more forces are acting on a body, Vectors can be graphically added or subtracted to determine what would be the result of all the forces applied. A resultant is one vector, which has the same effect on a body as the two or more vectors that are actually acting on that body. 

3. Complex structures can be analyzed by breaking them down into components.

4. Testing of subscale or full-scale models is often used in industry to verify the strength predictions made from mathematical models. 

Anticipatory Set

Of all the inventions that man created over the span of history the sailing ship was the most powerful until one hundred and fifty years ago. The horse power generated by the sails was enormous. Ships were carefully designed to transfer force from one area to another to keep the ship from being ripped apart. Sailors knew from the strength of the wind how much canvas to use to capture the power the ship could use.

 

The wind is hardly ever blowing in the direction you wish to travel. Sails could be adjusted and ships can actually sail up wind by cutting across the wind on an angle called a tack. Often the fastest course was not a straight line.  Frequently they zigzagged across the ocean.

 

The pilot or navigator on the sailing ship was a position of great respect and one that required vast training.  The pilot had to find where the ship was, figure out which way the wind and currents were moving and plot a course the would get them to where they were going as fast as possible.  They did this by resolving motion into specific directions called vectors which were plotted on a map. By adding the vectors the pilots could figure the current location, and if done correctly the ship entered the harbor ahead of schedule with food and water supplies still available.

 

The pilots figured the directions and forces applied to solve a complex engineering problem. How can this process be utilized in the analysis of designed objects?  

 

Key Terms

	Abutment
	Arch Bridge
	Beam Bridge

	Cable Stayed Bridge
	Compression
	Equilibrium

	Force
	Forces
	Free Body Diagram

	Friction Force
	Impending Motion
	Mass

	Moments
	Newton's Laws
	Resultant

	Scalar Quantity 
	Suspension Bridge
	Tension 

	Vector Quantity
	Weight
	 


 

Key Questions

1. What are the forces that act on a bridge and how is failure prevented?

2. What factors are considered for the type of bridge selected for a given location?

