_ 143 Forces 1in Structures

Figure 14.8 A train
derailment produces a
number of effects on
the cars that collide with
each other.

You do not have to witness a train crash to know that it creates dangerously large
forces. Look closely at Figure 14.8. What effects did the forces in this collision
have on the colliding objects? List as many effects as you can.

Now imagine a smaller “collision,” such as kicking a soccer ball. When your
foot applies a force to the ball, or any small object that is free to move, three things
can happen. The object’s motion can speed up, slow down, or change direction.
When you kick something larger, such as a building, it does not usually move, but
the force still has an effect. Your push on the outside of the building (an external
force) creates forces inside the building material (internal forces). If these
stresses (forces exerted on an object) become large enough, the shape or size of
the building may change very suddenly. To design a strong structure, engineers
need a good understanding of the different external forces that can act on it and
the internal forces that can build up inside it and that may cause parts to fail.
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