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SPINOFF 19B
Designing the Scott Carpenter Space Analog Station

When engineers design a structure like the Scott Carpenter Space Analog Station they have to be
surethat it is strong enough for conditions both on land and underwater. One of the things the
engineer checksis the Station’sload on the soil.

1) The approximate weight of the structure and contents is 26,291 pounds. There are four legs
on the Station. If theweight is equaly digtributed on each of the four legs, to the nearest
pound what is the weight on each leg?

2) Thecircular footpad on the bottom of the leg is made of 3/8 inch stedl, 24 inches in diameter.
Find the area of one of the footpads to the nearest square inches

3) Tofind theload on the soil the engineer divides the weight on the leg by the area of the
footpad on the bottom of the leg.

L oad = weight on leg _ ”_3
area of footpad sgin
Sotheload is ps.

The engineer dso needsto look at the stress that the leg itself places on the top surface of the
footpad. 1n these caculations the engineer makes the assumption that the leg makes “flat, full
contact” with the footpad. The legisameta pipe 0.32 inches thick with a diameter of 4 inches.
It has inch-long notches on opposite sides of theleg. The engineer first needs to determine the
areaof theleg that is actudly touching the footpad (the shaded areain Figure 1 below).
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Figurel

4) Find R,, the outer radius of the pipe.

5) Find R, theinner radius of the pipe.
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6)

7)

8)

9)

Before the notches are cut out what is the area of a cross-section of the pipe?

To amplify cdculations the engineer approximates the area of the notches by assuming they

arerectangles. So these notches are approximately incheslong and
incheswide. The areaof one notch is sguare inches. There are two notches so
the tota area of the notchesis sguare inches.

The area of the shaded region (the part of theleg in contact with the footpad) is

To find the stress that the leg places on the top surface of the footpad, the engineer divides
the weight on the leg in pounds (which you found in Exercise 1) by the area of the part of the
leg that is touching the footpad.

weight on the leg Ib

area of the part touching the footpad - sqin

Stress =
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