
 Step 1 
Locate four craft sticks and lay them on the waxed paper in the shape of a square. Locate four more 
sticks and lay them on the waxed paper to form a second square shape.

 Step 2 
Place a drop of glue at the corners of where two craft sticks meet as indicated by the red dots. This 
ensures each stick will form a solid attachment to another and form the square. Complete this step 
for both squares. 

 Step 3 
When all the sticks have been glued and form the two square shapes, set them aside and move 
ahead to the next step.  

Activity 1
In our first activity, we will investigate which geometric figure can provide the strongest support for the 
members (craft sticks) in our truss bridge. This information will help you design and build the strongest 
bridge possible in Activity 3.



 Step 5 
Using the same approach as you did with the square, place a drop of glue at the end of a stick on each of 
the three corners of the triangle. Connect the sticks to form the triangle, ensuring each corner has glue 
holding the members together. Repeat this step to create the second triangle. 

 Step 6 
When you have the members for both squares and both triangles glued together, set them aside until the 
glue is dry. 

 Step 4 
The second type of figure we will create to compare strength is the triangle. Locate three craft sticks and 
lay them on the waxed paper in the shape of a triangle. Locate three more sticks and lay them on the 
paper in the shape of a second triangle.  



 Step 7 
When the glue is dry on both sets of figures, 
you are ready to conduct a test. We will 
begin with one of the squares. For the first 
square figure, we will simulate the force 
of compression. Stand the square up on a 
flat surface. Hold the base of the figure in 
position with one hand. 

 STEP 8 
Place the palm of your free hand over the 
top of the square so that your fingers are 
pointing to one end or the other. We want 
the force of compression from your hand 
to stretch across the length of the square. 
Slowly press down on top of the square 
adding more and more pressure. Note: 
You might want to place a book or thick 
cardboard on top of the triangle to ensure 
you don’t hurt your palm.

What happened to the square? Did any part of the figure fail (break or crack)? Describe the 
reaction in the following space.

What happened when you applied the racking force to your square? Did the force cause the 
figure to fail? Were there any other observable changes to the figure? Describe the reaction in the 
following space.

 STEP 9 
Another stress that can affect a square 
building structure is racking. Locate the 
second square. To simulate this force, use 
your free hand to push forward or backward 
instead of straight down. This racking stress 
can distort a square to form a parallelogram. 
Continue to increase the amount of racking 
force applied to the second square. 



 Step 10 
Locate one of the triangles. To compare 
square and triangular figures, we will apply 
the same types of forces. Stand the first 
triangle up on the surface and use one hand 
to support the base.

 Step 11 
When the triangle is positioned, take your 
free hand and apply compression force 
to the top of the figure. Again, begin with 
light pressure and slowly increase the force 
applied to the triangle. Note: You might 
want to place a book or thick cardboard on 
top of the triangle to ensure you don’t hurt 
your palm.

 Step 12 
Locate the second triangle. To simulate 
racking stress, hold the base of the triangle 
with one hand and use the other hand 
(holding cardboard or a book) to apply 
racking force forward or backward.  

What happened to the triangle when you applied the force of compression? Did the triangle fail? 
Describe the reaction in the following space.

What happened to the triangle when the racking force was applied? Did the figure fail? Which of the 
two shapes (square or triangle) could withstand the most compression force? The most racking force? 
Describe the reaction in the following space.




