Our whole built environment.
from modern bridges to
skvscrapers, has required
architects and engineers to
determine the forces and
stresses within  these  struc-
tures. The object is o keep
these structures static—that
is, not in motion, especially
not falling down.

The study of statics applies
equally well to the human
body, including balance. the
forces in muscles, joints, and
bones, and ultimately the

possibility of fracture.
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n this Chapter, we will study a special case in mechanics—when the net force

and the net torque on an object, or system of objects, are both zero. In this

case both the linear acceleration and the angular acceleration of the object
or system are zero, The object is either at rest, or its center of mass is moving at
constant velocity. We will be concerned mainly with the first situation, in which
the object or objects are all at rest. Now, you may think that the study of objects
at rest is not very interesting since the objects will have neither velocity nor
acceleration, and the net force and the net torque will be zero. But this does not
imply that no forces at all act on the objects. In fact it is virtually impossible to
find an object on which no forces act. Just how and where these forces act can
be very important, both for buildings and other structures, and in the human body.

Sometimes, as we shall see in this Chapter, the forces may be so great that
the object is seriously deformed, or it may even fracture (break)—and avoiding
such problems gives this field of srarics even greater importance.

Statics is concerned with the calculation of the forces acting on and within
structures that are in equilibrium. Determination of these forces, which occupies
us in the first part of this Chapter, then allows a determination of whether the
structures can sustain the forces without significant deformation or fracture,
subjects we discuss later in this Chapter. These techniques can be applied in a
wide range of fields. Architects and engineers must be able to calculate the
forces on the structural components of buildings, bridges, machines, vehicles,



