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INTRODUCTION & MOTIVATION

• Process plants are complex systems
which includes a numerous components
such as tanks, piping system, vessels
etc.

• Due to the nature of these raw materials
that aretreated in petrochemical plants,
they are thesecond most vulnerable type
of industrialinstallation after nuclear
plants when subjected toNa-Tech events
(especially earthquakes).

• Approximately 8% of total accidents
in industrial facilities are caused by
earthquakes

• Seismic behaviour of support
structures in majorhazard industrial
plants is therefore of paramount
importance.

• It is noteworthy that whilst several
aspects in terms of design and
analysis are still unresolved, code-
compliant methods demonstrated to
result in very poor predictions and to
be often dated and inadequate.

• The seismic behaviour of industrial
facilities was intensively studied with
numerical models, but there is a lack
of experimental test in literature.

MOCK-UP DESCRIPTION & SENSORS LAYOUT

TEST PROGRAMME & MAIN OBSERVATIONS

DYNAMIC IDENTIFICATION & MAIN RESULTS

Accelerations and displacements recorded at the three floor levels for the seismic record TH #8-110%

Time hystories of both acceleration and relative displacement at the top of Tank #2 for the record TH #8-110%

Comparison of Analytical/Experimental floor response spectra for vertical tanks at the first floor

CONCLUSIONS & FUTHER DEVELOPMENTS

• EN-1998 and ASCE7 approach wrongly estimate the
acceleration demand over a wide range of vibration periods, so
more refined approaches for the prediction of floor response
spectra are needed.

PUBLICATIONS

• The comprehensive testing campaign demonstrated a clear
dynamic interaction between the primary steel structure and
secondary process units that clearly influenced the
performance of the whole system.

• Along this main vein, the efficiency of other steel configurations,
e.g. the braced frame configuration, also in view of proper
seismic retrofit interventions deserves further studies.

• The comparisons of the experimental results with a refined FE
model will be object of further studies.
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