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Three Stabilizing Systems
- Shear Walls
- Diagonal Bracing
- Rigid Connections

Each system provides 
stability in a different way.  
When combined, all three 
systems work together to 
provide a completely stable 
structure.

Concepts
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The shear walls, used on four 
sides, are used in conjunction 
with a diaphragm provide 
lateral stability of the base.  

Shear Walls
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The diagonal bracing creates 
an “X” pattern on all four 
vertical faces.  This geometry 
is used to resist displacement 
of the frame from lateral 
loads.

Diagonal Bracing
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Diagonal Bracing
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Because of the hinged 
connections at the top of the 
frame, metal braces can be 
connected to the top of the 
frame to resist torsion.

Rigid Connection
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With the lateral load applied, 
these are the actions of the 
structure.

Forces
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With no lateral bracing, the 
structure is free to rotate 
because there are no 
resisting moments.

Forces
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When the shear walls are 
added, a diaphragm action 
takes place, which provides 
lateral stability in the base.  
The upper frame is still free 
to rotate.

Forces
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The metal braces at the top 
of the frame keep the top 
connections rigid at right 
angles when asymmetrical 
loading is applied.  However, 
the columns of the frame are 
still free to twist.

Forces
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Once the diagonal bracing is 
added, the frame will be 
laterally stable in all 
directions.  When all the 
bracing systems are added, 
the structure will see minimal 
deformation.

Forces
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The shear walls and platform 
were constructed first.

Construction Sequence
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Joel and Mark discuss where 
to find a saw to cut the “rails”
for the shear walls.  

Construction Sequence

They stumble upon a saw 
from Santa’s workshop.
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Four holes were made in the 
top platform for the frame to 
slide into.  

Construction Sequence

Jeremy is happy the base 
with the shear walls 
seems to be working.
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Next, the hinged frame was 
put together.

Construction Sequence
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Jeremy and Joel calmly 
demonstrate the movement of 
the frame.

Construction Sequence
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The diagonal bracing consists 
of twine connected to the 
frame with simple loop and 
pin connections.  

Construction Sequence
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Finally, the knee braces were 
added to the top of the hinged 
frame by Joel, who wouldn’t 
let anyone else use the drill.

Construction Sequence
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Our sturdy 
structure 
holds not 
one…

Final Testing
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Not two…

Final Testing
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Not three…

Final Testing…



But Four!!!
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Since we only used 10 
percent of the string, 
the cost of the string 
should be 20 cents, 
making our total with 
tax $49.22.

Cost Analysis



THE END


