Spaghetti Bridge Lab
Abstract:

This lab was conducted to test the relationship between the strength of a spaghetti bridge and the number of strands used to make it. Uncooked pasta was suspended on two text books and a cup with a string was placed on them. Marbles were placed in the cup until the spaghetti broke, allowing the class to see if the amount of strands used affected the amount of mass the bridge could hold.  It was found that a greater amount of spaghetti making up the bridge made the bridge stronger and able to hold more marbles. A bridge of one strand could hold about 5.33 marbles while a bridge of five strands could hold about 33.66 marbles. 
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Background:

Spaghetti strands are brittle and break easily.  But they do not break as easily if there are many of them.  It occurred to us to wonder about the relationship between the number of stands and the resistance to breaking.

Purpose:  The purpose of this experiment was to investigate the relationship between the strength of a spaghetti bridge and the number of stands of spaghetti making it up

Hypothesis:  If the number of strands of spaghetti in a spaghetti bridge is increased, then the amount of mass that it can hold will increase
Procedure: 

Two textbooks were placed 15cm apart on the edge of the lab bench with part of the textbooks off the bench. Two slotted masses were placed on the textbooks, one on each, to keep the pasta in place. A cup with a string was slid on one strand of uncooked pasta and each end of the pasta was placed in the slotted masses on the textbooks, allowing the cup to hang off the edge of the lab bench (figure 1). Marbles were placed in the cup, one at a time, until the pasta broke. The amount of marbles the pasta was able to hold before the strand broke was recorded. One strand of pasta was taken again and the steps were completed to get a second and a third trial. This process was repeated with two strands of pasta, then three strands of pasta, and, finally, five strands of pasta. Each of the strands had three trials and the amounts of marbles held in the cup before the pasta broke were recorded. 
Figure 1: 

[image: image1.jpg]loading bar
(Ixwxh=8"x2"x2")




[image: image2.png]Amount of Marbles Held

40

35

30

25

20

15

10

Mass Supported vs. Number of Strands

/‘ 33.66

/(12.33

>

1 2 3 4 5
Number of Pasta Strands

4 Seriesl

——Linear (Series1)

y=7.1706x-1.3066









Figure 1: Shows the set-up of the spaghetti bridge 

Results: 

	Strand of Pasta
	Trial 1(# of marbles)
	Trial 2 (# of marbles)
	Trial 3 (# of marbles)
	Average (# of marbles)

	1
	5
	6
	5
	5.33

	2
	12
	13
	12
	12.33

	3
	19
	25
	23
	22.33

	5
	33
	33
	32
	33.66


Table 1: Mass Supported vs. Number of Strands- the mass was calculated using 0.59 g per marble

Figure 2: The graph shows an increasing mass supported by more strands. There is a linear relationship, with a slope of 7.1706.
Conclusion: The lab was designed in order for the class to test the relationship between the strength of a spaghetti bridge and the number of strands of pasta used to make it. The group hypothesized that if there were more strands of pasta then the spaghetti bridge would be able to hold more mass because spaghetti is able to hold more mass when there are multiple strands to distribute the mass to. The hypothesis was supported by the results, showing that more mass was held when there were more strands. This is seen when comparing the 5.33 marbles that one strand of pasta was able to hold to the 33.66 marbles that five strands of pasta were able to hold. During the experiment, the group noticed that the pasta was lifting up from the slotted masses so the pasta was taped down during the second trial with three strands of pasta to see of that would make a difference. When the tape was added, six more marbles were held compared to trial 2 so the group decided that the pasta would most likely hold more if the pasta stayed in the slotted masses. However, the tape was taken off so the other trials would stay consistent. If there was any question of validity it would be at the point where the group decided to put tape on the pasta for that one trial. Since averages were taken and the data was consistent, the group has determined this experiment to be valid. 
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