
Load-Bearing 
Structures Challenge 

Can you design and build a 

structure that will hold a 

plastic cup containing 50 

pennies (totaling 

approximately 140 g) 

at least 10 cm off the 

table top, using 

nothing but 10 pipe 

cleaners? 



Challenge Rules 
♥ You  may not use any material other 

than the pipe cleaners, but you don’t 

have to use all 10 if you don’t need them. 

 

♥ Your structure may not be attached to 

the table and may not touch or lean 

against anything but the table. 

 

♥ The structure must support the cup of 50 

pennies for at least 10 seconds, which 

the referee (teacher) must time. 

 

♥ You will have 30 minutes for trial and 

error “design time” and 45 minutes to 

construct the “official” structure.  You 

will receive 5 “trial and error” pipe 

cleaners and 10 “official” pipe cleaners. 



Teacher Suggestions 
♥ Explain that this is a classwide competition 

before going over the rules. 

♥ Encourage groups to brainstorm together 

to consider a wider range of possible 

designs. 

♥ Suggest that they sketch potential 

structural plans on paper before actually 

building. 

♥ Circulate among groups and offer 

encouragement, but only offer design 

suggestions to highly frustrated groups. 

♥ Be sure that each group has a structure to 

enter in the classwide competition. 

♥ When the 45 minute period is up, ask all 

groups to stop work and to gather around 

for the competition.  Test one structure at 

a time.  Keep adding pennies until only one 

structure remains. 

♥ Have students follow the “Design Process”. 



Discussion Questions 
♥ Why do load-bearing structures need to 

be designed carefully? 

 

♥ How is mathematics important in 

designing/engineering load-bearing 

structures?  For instance, what patterns 

and shapes were useful and how did you 

identify them? 

 

♥ Which load-bearing designs are also 

aesthetically/artistically pleasing?  Is art 

important in designing/engineering load-

bearing structures?  Under what 

circumstances would the aesthetic 

appearance of such a structure become 

important? 

 

♥ What else would you like to know about 

load-bearing structures?  How could you 

find answers to your questions? 


