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You decide to work as a farmhand the sum-
mer after you graduate from Berry, to take
a well-deserved rest from all your intellec-
tual labors. As luck would have it, you
find a job with Dr. Lane’s cousin Billy Ray
Lane in rural Tennessee. You’re surprised
to see that your two classmates from Dr.
Robb’s PHY 433 class have signed up to
work on the farm too. Billy Ray seems
to have a couple of screws loose, which is
making for an interesting summer. One
afternoon, he asks you to drive a pickup
truck loaded with hay over a plank bridge
covering a ditch. The plank bridge looks
something like the one in the picture at
right.

Like the one in the picture, the bridge on Billy Ray’s farm is made of a number of parallel spruce planks
which are 2” deep by 8” wide by 12 feet long in size. The planks are held together by a 1” by 4” piece
of spruce nailed perpendicular to the boards under each end of the bridge. However, Billy Ray’s bridge
differs from the one in the picture in that:

• It has 8 spruce planks instead of 5, making it a total of 6 feet wide (just wide enough for the truck).

• It spans a ditch that is more like 15 feet deep, rather than 2 feet deep (gulp!).

Luckily, you delay enough to postpone the bridge operation until the next day, but you know Billy Ray
will be on your case the next morning. You aren’t sure if it is safe to drive the pickup truck across the bridge.
When you asked him if he had done it before, he said yes, but his eyes were shifting from side to side a little.

Using your knowledge of strength of materials, and the full power of the Internet (Milo has cell phone
coverage, and has tethered his smartphone to Irene’s laptop), determine whether it is safe to drive
the pickup truck over the ditch. Your argument should be as quantitative and as accurate as possible.
You know that if you find it isn’t safe, you can call Dr. Lane with your argument and he can convince
Billy Ray to make improvements to the bridge. Additionally, regardless of what you find about whether
it is currently safe, you should come up with a strategy to use $500 (half of Billy Ray’s farm
maintenance fund) in the most effective way to make the bridge safer.

You are expected to participate actively and effectively as part of the team to help resolve the question.
Also, each of you is expected to prepare outside of class, and come ready and informed for the discussion
in the subsequent classes. As a group, you will present a 20-minute summary of your findings to me during
class either next Wednesday (Jan. 25) or next Friday (Jan. 27), depending on the progress of the project.

Good luck – your lives may depend on it!
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