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Now, investigate how to make the bridge stronger. Take two
pieces of oaktag measuring 4" x 16". Fold one piece into
triangular ridges measuring 1/2" high (like a fan, as shown in the
illustration) so that the total width is 4". Place the ridged piece of
oaktag on top of the bricks, and then glue the flat piece of oaktag
to it. Perform the same experiment as before to test the strength
of the bridge.

flat

oaktag

glue
Weight (oz. or Deflection or bending
number of washers) (in.) : -

Determine the cost of this bridge based on the materials table. What
do you conclude from this investigation of the two beam bridges?

Next, we'll investigate special beams that are hollow, yet strong.
Take another piece of oaktag and fold it so that it creates a box
measuring 1/2" high, 1" wide, and 16" long. Make 3 more boxes and
join them together. Glue a 4" x 16" piece of oaktag on top of them.
Place this on the bricks to make a box beam bridge. Again, perform
the same experiment to test the strength of the bridge with weights.
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Determine the cost of this bridge based on the materials table.
What do you conclude from this investigation?

Knowledge and Skill Builder 2: Suspension Bridges
Suspension bridges are supported by steel cables, which
may extend more than 5,000 feet between their supports.
The longest bridges in the world are suspension bridges.
Let’s begin by exploring how a cable supports weight. For
our model, the steel cable will be replaced by a piece of
string. Take a piece of string measuring about 2' long and tie
a knot in the middle, attaching to it a paper clip connected
to a metal nut. It will resemble the illustration below.

When you pull the string, half the weight is supported by
your left hand, half by the right. Pulling the string places the
object in tension. Now, try to straighten the string. Does it
require more effort? Why?
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Add more weights to the string at equal distances from the
center. If you add six more weights, the string will resemble
this illustration:

Just as you supported your weights with a string, engineers
use cables to support a roadway made from steel and
concrete. Create a simple suspension bridge by using string
and wooden strips provided by your instructor to construct
the string-cable support and anchorage.

é

i
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Draw a sketch to illustrate how you supported your suspension
bridge. Test your bridge the same way you tested the beam bridges.

Determine the cost of the bridge based on the materials table.
What conclusions can you make?

Knowledge and Skill Builder 3: Arch Bridges

We tend to think of an arch as curved, but it does not have
to be. The simplest arch is two pieces of solid material joined
together in the middle, like a nutcracker or a pair of pliers.
Connect two popsicle sticks and hang a weight from the
middle, as shown in the illustration below.

=~ :
Notice that the weight compresses, or pushes down on the
handles. Smaller bridges may be supported using simple
arches, such as shown in the illustration below.
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O 7Test and Evaluate

. Did your design meet the initial specifications and constraints?
Indicate the tests you conducted and the experiments you
performed to verify this.

Did you include any additional specifications? Describe the
testing procedure, and explain how the design meets these
specifications.

@ Redesign the Solution

If vou had to redesign your solution, what problems did you
encounter? Did you change your original design concept?
Why? If you had to redesign your model, what changes
would you recommend in your new design? Explain your
reasoning. What additional trade-offs, if any, would you have
to make?

O communicate Your Achievements

Describe the plan you will use to present your solution to your
class, and include any handouts or overhead transparencies you
will use. (You may include PowerPoint slides.)
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