Mechanical Engineering Services: Pipe Stress Analysis

Piping systems can be
subjected to a large variety
of loading, whether from
static loading such as
pressure, thermal and self-
weight, and dynamic loading,
such as surge.

In addition to this, the loading from the pipework is
imposed onto equipment such as pressure vessels,
storage tanks and supporting structures.

Not only new systems, but operational changes such as a
modification in pressure and/or temperature, routing, and
deterioration mechanisms such as erosion and corrosion
will result in a need to evaluate the stresses within the
piping system, and the loads it imposes onto connected
equipment.
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How can AXIOM help with this service?

Services - AXIOM can support clients with the following:

* New Design

* System Modifications
* Fitness for Service

¢ System Re-Rate

* Failure Investigations

e Calculate new minimum allowable thicknesses for the
entire system, below original design limits

¢ Feed into other assessments, such as finite element
analyses (FEA) or API 579-1 fitness for service

* Quantification of piping loads acting on other
equipment.

Approach - When carrying out a pipe stress analysis.
AXIOM will consider the entirety of the piping system,
plus we will model any connected pipework to accurately
consider any imposed loading from connected pipework.
Thermal movement and nozzle stiffnesses from attached
equipment would also be considered.

Should the loading be dynamic, then force time-history
can also be applied, and excitations from attached
vibration sources can be supplied.

All analyses carried out can be post processed using
typical piping design codes such as:

ASME B31.3

ASME B31.1

ASME B31.4

BS EN 13480

BS 7159 (GRP)

Capabilities - AXIOM have over 10 years experience
using our primary assessment software, Bentley
AutoPIPE, plus many more years of experience of pipe
stressing, designing and providing fitness for service
assessments.

In addition to pipe stressing, we have the capability to
produce piping isometrics.

Our assessments can be carried out utilising isometrics
and survey data, or we can visit facilities and survey the
pipework ourselves. Typically, we supply a pipe stress
analysis report, outlining any assumptions, assessment
considerations, plus conclusions and recommendations
(should the assessment purpose require it).

Benefits of Pipe Stress Analysis

Performing FEA provides several benefits including:

* Reassurance to longevity of equipment, since it is
known that the stresses and loading both on the
system, and to attached equipment, is acceptable.

* Code compliant designs when procuring new
equipment, or rerouting existing pipework.
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* Equipment can continue to be used, even if the
original design intent has been exceeded.

* Improved operational flexibility and opportunities,
since the equipment can be verified against new
design conditions.
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