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Abstract

error.
This paper presents a method of finding the optimum Tocation of the seismic
restraints in seismic category piping in order to obtain minimum joint forces
and moments acting on the metal containment, pressure vessels or other equip-
ment. Preliminary stress analysis reveals that the introduction of seismic

energy to the force or moment.
By neglecting the deformation energy caused by shear or normal Toad the
linear and angular displacement are obtained as:
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Every piping system can be reduced to five simple shapes or combinations
thereof. Stating the above equation for each of the five single shapes, the
matrix equation relating forces or moments to linear or angular displace-
ments may be obtained afterwards for every piping system. The forces and
moments at the fixed point can be written at the same time as a function of
the external loads. By superimposing the value of the force or moment in the
fixed point, due to relative Tinear and angular displacement and due to
external loads the equation giving the total value of force or moment may

be obtained. Since the terms of this equation are constant for a given system,
varying the pipe restraint spacing, will make the force or moment a function
of pipe restraint spacing only. The minimum value of the function is found
by utilizing a standard mathematical program for the optimization of poly-
nomial functions



