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A Proposed Simplified Design of Piping Systems Using Allowable Support Span Method
—Overhanging Technique and Allowable Support Span Based on Theoretical Solution—
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Abstract In nuclear power plants, the allowable support span method is frequently used as
a simplified structural evaluation method of piping systems. The method is suitable for small-bore
piping, which is used in relatively lower range of the maximum operating temperature and in
condition that are less susceptible conditions to stress induced by thermal expansion, and for
piping of Classes 2 and 3, which is defined by the classification of safety function of the mechanical
equipment and components. A new allowable support span method which has different features
from the conventional methods was proposed by developing a design method using simple
models. The method has versatility and clearness to allow application to the whole field of plant
piping installation taking into account the consistency of the conventional methods but not
depeding on empirical knowledge such as practical findings. In this paper, first development of
the piping design method using a theoretical solution based on beam bending theory was done.
This clarified the engineering process to derive the allowable pipe support span. Next, the
overhanging technique was proposed to determine support locations easily for piping systems
with complex geometry. Finally, the proposed allowable support span method was validated by
application to design of actual piping system. Comparison of results between the proposed method
and the finite element analysis, demonstrated the former offered easy determination of piping
support locations suited for design conditions and practical use.

Keywords Piping design, Simplified design, Seismic design, Design method, Allowable support span
method, Versatility, Clearness, Rigid piping design, Pipe support span, Overhanging
technique, Beam theory, Plant piping installation
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