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Pasta Bridge Project

Design

A. Identify the Bridge being modeled

1. Chesapeake Bay Bridge, located in Maryland spanning the Chesapeake Bay. Different from the Chesapeake Bay Bridge Tunnel located in Virginia. 

- Entire system consists of two separate bridges with the traffic flow going in      opposite directions. For this project, I will be modeling the newer bridge, seen in front of the original bridge below. 

2. I am using this bridge as a model because I used to live in Virginia, so I have a personal connection to this bridge. I have gone over it many times whenever my family and I traveled up north to visit relatives. It is a simple bridge, but going over it was always an awesome sight.  

3. Pictures 
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Side View
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Angle View of both Bridges. Original bridge is seen on the left.
4. The Chesapeake Bay Bridge is an example of a several different types of bridges. The main part of the bridge which I am modeling (seen above) is a suspension bridge because the deck, or driving surface, is supported by cables suspended by two towers.
Additionally, the roadway leading up to the suspension bridges can be considered a type of truss bridge. This is because the driving surface is being supported by a series of columns or towers.

B. The Science
1. Vocabulary 
a) Dead Load- The weight of the materials used to construct the object, also known as the “permanent load.” It is important to consider the materials being used to construct bridges, as well as the amount of that material that is used. If the bridge weighs too much, than it may not be structurally sound and may not be able to hold its self up. Additionally, if too much of a lighter material is incorporated into the design, than the bridge itself could be the same weight had it been designed with fewer, heavier, members. 

Live Load- This is the weight that a structure is designed to hold during its normal operation. In the case of a bridge, this additional weight would be the vehicles traveling on the road surface. Live load is extremely important to incorporate in a bridge design because you do not want the bridge to fail when additional weight is applied. 
Wind Load- This is an aspect that is considered when determining the live load. Wind load is the force that a structure, in this case a bridge, faces when wind hits the many surfaces of the structure. This is important in bridge design because designers want to be sure that strong winds do not damage a bridge or even cause complete failure. This factor was not taken into consideration in early bridge designs and caused the bridge (mainly the road deck) to be, essentially, blown over in strong winds.

b) Tension- This is the pulling force exerted on objects such as string, cables, or springs. Tension is primarily seen in suspension bridges, with the cables being pulled on by the weight they support (i.e. cars, the bridge its self). 
Compression- This is a pushing force that occurs in bridges with members that hold up a weight. An example would be the towers that hold suspension cables. The tension forces that are in the cables also cause compression on the towers as they hold up the suspension cables. 

Stress- This is the combined forces acting within a structure. Compression and tension cause stress on a bridge, for example. It is important to design a bridge that can withstand the stress it will face both from its own weight and the weight it is intended to carry. 
2. Basic Types of Bridges

There are four major types of Bridges:

a) Beam- Simplest type of bridge design. Essentially a flat surface held up by two supports. Mainly seen in smaller-scale projects where a road needs to go across a small river or ravine. 
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b) Arch- Weight is carried outward along two paths, curving towards the ground in an arch-like shape. This type of bridge only experiences compression force. Good for larger scale projects where a ship or vehicle has to pass under it. Arch bridges are typically not used for spanning larger obstacles. 
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c) Suspension- Cables suspended via two or more towers support and hold the road deck. The weight is transferred by the cables to the tower, which than transfers to the ground. Seen in use when spanning large rivers and bodies of water, such as the Chesapeake Bay. Very useful design when considering the passage of large ships or other vehicles underneath it because there are no supports other than the towers that hold the cables. 
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d) Cantilever- These types of bridges depend on counterbalances. Cantilever bridges consist of two or arms that equally balance each other. Two beams essentially support another beam and act as counter weights to hold up the road surface. 
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C. Bridge Design Drawings

*See attached drawings and information 

D. Force Analysis
1. Members in Compression:

     Members in Tension: 
2. Free Body Diagram of Member in Tension

3. Free Body Diagram of Member in Compression

E. Mounting Board 

Weight of Board in Kilograms:

Weight of Board in Newtons: 

