LESSON 14
Traffic Congestion
An important job of engineers is to maintain the projects that are already in use.  Engineers make sure systems are running smoothly and more importantly, are always trying to find new ways to improve the work they have already done.  As the world continues to develop, populations grow, resources deplete as well as a long list of other concerns.  This calls for engineers to improve the things that many of us take for advantage on a daily basis.  For example, traffic flow on the highway.  Transportation engineers track the speed of traffic on a road during different parts of the day to monitor the effectiveness of the design.  If the congestion on a road becomes excessive, then possibly the road needs to be widened or a second highway needs to be built.  To figure out if a road is congested the engineer has to calculate the average speed of the cars.  
The following is a diagram of the trip time down a section of I-85 in Atlanta, GA.  
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Figure 1.  Trip Time Data for 1-85 in Atlanta
Notice that at 5:30 pm, during rush hour, the trip time is the longest.  It takes seven minutes to go down the 4.41 miles stretch of highway.

Calculating Average Speed: 

The average speed of an object, say a car, is the distance the car travels divided by the amount of time. 
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In the example of traffic in Atlanta, What is the average speed of cars on that stretch of I-85 at 5:30 pm?
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The Graph shows that when an object is moving at a constant speed, as time increases, so does the distance traveled.


Resources:
Engineering Challenge:  Georgia Department of Transportation.  http://www.georgia-navigator.com/

Traffic Chart:  Georgia Department of Transportation.  http://www.georgia-navigator.com/histdata/data/03N.jpg
Picture:  http://www.trafficdatainc.com/images/traffic.sized.jpg

Supplies:
· Box of Everlasting Gobstoppers – $1.04

· Four Rulers – $2.33

· Four Stopwatches - $13.36

· 2” X 10’ PVC Pipe - $5.49

Step By Step Directions:

1. Get into 4 groups.

2. Each group will need one pipe, a funnel, 25 gobstoppers, a timer, and a measuring device.

3. Measure the pipe and record the length.
4. Have one student hold the pipe over his/her shoulder, while another pours the gobstoppers into the pipe.

5. Time how long it takes for the gobstoppers to roll (from rest) from the top of the pipe to the bottom of the pipe and record the time. Add a funnel to the bottom end of the pipe and re-measure the total distance.

6. Time how long it takes for the gobstoppers to roll (from rest) from the top of the pipe through the funnel and record the time. 
7. Use the recorded information to calculate the average speed for both trials.

Have the students think back to the traffic example.  Which version of the demonstration represented the rush hour traffic?  

Name: _________________

Date: __________________

Average Speed Calculation Worksheet:

Gobstopper Congestion Experiment

Math Concept: Average Speed = Distance / Time

	Helpful Hint:

100 cm = 1 meter


Part I: Continuous Width Pipe

	Distance
(Length of Pipe) [m]
	Time [sec]
	Average Speed
[m/s]

	
	
	


Part II: Pipe with Funnel at the End
	Distance (Length of Pipe and Funnel) [m]
	Time [sec]
	Average Speed
[m/s]

	
	
	


Hint: 1 hour = 60 minutes
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