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Criteri per la classificazione sismica degli elementi non-strutturali
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METHODOLOGIES FOR IMPROVING THE SEISMIC PERFORMANCE OF
NON-STRUCTURAL ELEMENTS

1. Provide detailed guidelines

2. Analysis methods using adequate performance-based seismic design methodologies

‘ 3. Seismic qualification by testing
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Linee guida per la riduzione
della vulnerabilita di
elementi non strutturali
arredi e impianti

Reducing the Risks of
Nonstructural Earthquake
Damage —A Practical Guide
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SEISMIC QUALIFICATION PROTOCOLS

General loading protocols

1. AC156 test acceptance criteria (USA)
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2. 1SO13033 (Europe)

3. FEMA461

Acceleration [m/s

Specific loading protocols |
1. Telcordia GR-63-CORE [2006] o

2. IEEE 344 [2013] “Standard for seismic qualification of equipment for nuclear power generating stations”
3. ANSI/IEEE C37.98 [2013]

4. |EEE 693 Standard [2005] “Recommended practice for seismic design of substations”
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL

ELEMENTS

Spectral Response Acceleration [g]
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Step 1: Define a set of RRS for
seismic qualification shake table
testing of NSEs based on different
seismic hazard levels.

!

Step 2: Define a procedure to derive a
Test Input Motion based on the RRS.

I

Step 3: Link the RRS to different NSE
class levels.

!

Step 4: Define the criteria necessary
so that a given NSE would achieve a
certain class level after seismic
qualification shake table testing.
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL

ELEMENTS

1. DEFINITION OF THE REQUIRED RESPONSE SPECTRA (RRS)

Spectral Response Acceleration [g]
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Bases for design of structures —
Loads, forces and other actions —
Seismic actions on nonstructural
components for building applications
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL
ELEMENTS

1

Spectral Response Acceleration [g]

. DEFINITION OF THE REQUIRED RESPONSE SPECTRA (RRS)
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10-16.7 Hz

Aflexible = kl(u ors) "’ kH,i ) kR,p,flexible

Arigid = kl(u ors) "’ kH,i' kR,p,rigid
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Bases for design of structures —
Loads, forces and other actions —
Seismic actions on nonstructural
components for building applications

Bases du caleul des constructions — Charges, forces et autres actions
— Actions sismiques sur les composants non structurels destinés atx
applications du batiment
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL
ELEMENTS

1. DEFINITION OF THE REQUIRED RESPONSE SPECTRA (RRS)

Spectral Response Acceleration [g]
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Bases for design of structures —
Loads, forces and other actions —
Seismic actions on nonstructural
components for building applications

Bases du caleul des constructions — Charges, forces et autres actions
— Actions sismiques sur les composants non structurels destinés atx
applications du batiment
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL
ELEMENTS

1. DEFINITION OF THE REQUIRED RESPONSE SPECTRA (RRS)

1. Definition of the corner frequencies

- f,=1,3to02,5Hz
- f,=7,5t08,3Hz
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL
ELEMENTS

2. DERIVATION OF TEST INPUT MOTIONS (TIM)

According to the AC 156 loading protocol, the TIM shall be a non-stationary broadband random excitation with its
energy content concentrated between frequencies of 1.3 Hz and 33.3 Hz
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The duration of the TIM shall be 30 seconds.

The non-stationary characteristic of the TIM is defined
using a build-hold-decay envelope of 5 seconds, 20
seconds, and 5 seconds, respectively.

The strong motion duration of the TIM shall be
minimum 20 seconds.

Independent (uncorrelated) random acceleration
signals shall be used to generate the TIMs in the two
horizontal and vertical directions.

Scuola Universitaria Superiore Pavia



PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL

ELEMENTS

3. CLASSIFICATION PROCEDURE
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PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL
ELEMENTS

ILLUSTRATIVE EXAMPLE




PROPOSED SEISMIC CLASSIFICATION PROCEDURE FOR NON-STRUCTURAL

ELEMENTS
ILLUSTRATIVE EXAMPLE
Specimen 1 Specimen 2 Specimen 3 Specimen 4
Life Safety A A B B
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WORK IN PROGRESS

LINK WITH SISMABONUS
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Seismic performance classification ranking system as a function of both EAL and 18-V prescribed in D.M. 58/2017

EAL Classification  Life Safety Index  Classification Ranking
Range Classification Range
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