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Seismic Restraint of Flexible Piping Systems
Paul Meisel, Kinetics Noise Control

Flexible piping systems are those systems that have the ability to flex significantly when exposed to lateral forces such as those generated by a seismic event and/or those that can be pulled apart if subjected to a significant axial load.  These systems may be composed of piping that has little inherent stiffness of its own or they may be composed of rigid sections of pipe that are connected together with components that allow significant flexing at the connection points. Below are listed typical examples of systems that can be considered to be flexible piping systems:

PCV Plastic Pipe

CPVC Plastic Pipe

Rigid Pipe with No-Hub Connection

Rigid Pipe with Hub and Oakum Seal
Angle tolerant Groove Pipe Connection

Because these types of piping systems will flex, swing excessively or pull apart between restraint points, there is an increased likelihood for self-generated damage to occur.  The added swinging motion not only results in higher accelerations and corresponding forces, but also increases the likelihood of contact between the piping system and other components or structural elements that may be nearby.  

Industry practice has been to reduce the spacing between restraints for these types of systems to half the allowable span permitted for rigid piping under the same seismic conditions.  Using the SMACNA numbers as a convention this would mean that where a 40 ft transverse restraint spacing for rigid piping was appropriate, the value would drop to 20 ft, etc.   
For flexible pipe (PVC, CPVC or similar), this reduction in spacing is likely reasonable.

For rigid pipe segments connected using flexible connections however, the 20 ft spacing noted above may be a problem.  While it will work well for 20 ft long segments of pipe, consideration should be given to piping systems made up of short pipe segments joined by a series of flexible connections.  For example, if the above pipe were made up of 10 ft segments joined by no-hub connectors, significant transverse motion can (and will) occur midway between the restrained joints.  In addition a portion of the logitudinal loads generated by a seismic event will have to be carried through this connection, adding to the strain and possibly causing it to pull apart.

Because of the above, it is our recommendation that the spacing between transverse restraint points on systems comprised of rigid segments and flexible connections be limited the length of the rigid segments.  If the connections are not designed to positively resist longitudinal loads in the piping, each segment should also include a longitudinal restraint.  In addition, for seismic applications with no-hub piping systems heavy duty (double banded) no-hub connections should be used.

For non-rigid pipe (PVC, CPVC or similar), a reduction of 50% based on the recommended spacing for restraints on rigid pipe under these same operating conditions and having adequate swing clearance to avoid contact with other systems is appropriate.
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