
Super Strong Shells
3rd grade 



Big Question

How much weight can the shells of 
four eggs hold?



Research
Calcium carbonate, is found in nature giving hardness and strength to things 
such as seashells, rocks, and eggshells. A good quality eggshell will contain 
about 2.2 grams of calcium. Approximately 94% of a dry eggshell is calcium 
carbonate and has a typical mass of 5.5 grams. The remaining mass comes 
from phosphorus and magnesium, and small amounts of sodium, potassium, 
zinc, manganese, iron, and copper. 

The chemical form of calcium carbonate is CaC03. It is made of one atom of 
calcium bonded to one atom of carbon and three atoms of oxygen. Common 
names for this compound include limestone, calcite, aragonite, chalk, and 
marble. Calcium carbonate is also used in cements.



Hypothesis 

One or more of the egg shells will collapse once five 
pounds of books are placed on top. (Many students 
predicted that one pound would cause a collapse)



Materials 
● 4 eggs
● 1 plate or bowl
● 1 cup 
● 1 cup of water
● 1 metal spoon
● Masking tape (36 inches)
● Paper towels
● Nail Scissors
● Timer
● Several Books
● Scale

(The totals listed are for one trial)



Procedures
1. Gather materials. 
2. Place one egg at a time on the plate. 
3. Using the spoon, gently tap the pointed end of the egg to make a small hole.
4. Drain the egg whites and yolk onto the plate/bowl. 
5. Repeat step 3 and 4 for the remaining eggs.
6. Dip the cracked side of each egg (one at a time) into a cup of water. Allow the egg to fill ¼ of the way. 
7. Gently dry the outside of each egg. 
8. Place a piece of masking tape around the center of the egg. 
9. Using the nail scissors, carefully cut the shell to the tape. Try to make sure the egg is smoothly cut and can sit evenly on a 

flat surface.
10. Place the eggs open side down so they represent a rectangle and are wide enough apart to hold a book. 
11. Carefully place one book on top of the eggs.
12. Wait about 15 seconds and listen closely for cracking 
13. Continue adding books one at a time waiting 15 seconds between books. 
14. When you hear a crack, annotate which book was added. 
15. Continue adding books until one or more egg shell(s) collapse. 
16. Remove the books from the eggs and weigh the total pile
17. Weigh only the books that were on the pile at the first crack. 



Results/Data
Three trials were completed as part of the experiment. 

Trial 1: The first crack was heard when 21 pounds had been added to the 
eggshells. Additional books with a weight totaling 39 pounds were added until 
the collapse took place, two eggs collapsed at the same time. 

Trial 2: The first crack was heard when 15.6 pounds of books had been added. 
Once 21.8 pounds was reached one egg collapsed once the 31.4 pounds of 
pressure was placed on the shells. 

Trial 3: There was no cracking sound heard prior to the collapse once 31.4 
pounds of pressure was placed on the shells.



Pictures



Conclusion
The eggshells were able to hold more weight than was anticipated. We 
started using books and ended up adding weight. We also encountered another 
problem. Each student prepared an egg and it was hard to find eggs that were 
cut exactly in the same height. The difference in height could have played a 
role in limiting the full capacity of the weight of the eggshells as a whole 
could have supported. During this experiment we cut off the narrow end of 
the eggshell allowing the base of the dome shape to be wider. We wonder how 
cutting off the smaller end of the eggshell leaving a narrower dome would 
have affected the shells ability to support more or less weight. 
Understanding the chemical composition of materials and the strength of 
various shapes could aid in building more reliable structures. 
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