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GENERAL MAIN HISTORICAL RECORDS
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RISK MANAGEMENT APPROACH

A TWO-SCALES APPROACH

1. Regional scale 2. Building scale

Methodology for the determination of the robustness of structures damaged by
earthquake and subjected to fire

Determination of the structural performance in relation
to the level of the seismic event

2. Fire damage Definition of the structural damage due to the fire

Structural
performance

Determination of the performance of the structure
damaged by the earthquake and subjected to the fire
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Seismic performance LEVELS (FEMA 356 Guidelines):

Oper I diat Life Safety
Occupancy
(0) (10) (LS)
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2. FIRE DAMAGE
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Fire performance LEVELS: Structure should be designed for fire resistance and
protected according to the performance objectives

Very light damage

Light damage

Moderate damage

+No permanent drift.
eStructure substantially
retains original strength

and stiffness.

+Minor cracking of
facades, partitions, and
ceilings as well as
structural elements.

«Elevators can be
restarted.

sFire protection operable.

*No permanent drift.

#Structure substantially

retains original strength

and stiffness.

#Minor cracking of
facades, partitions, and
ceilings as well as
structural elements.

+All systems important to
normal operation are
functional.

eSome residual strength
and stiffness left in all
stories.
eGravity-load-bearing
*Elements function.

*No out-of-plane

failure of walls or
tipping of parapets.
*Some permanent drift.
eDamage to partitions.
*Building may be beyond
economical repair.

Operational Immediate Life Safety
Occupancy
(Of) (10f) (LSf)
Very light damage Light damage Moderate damage

*No permanent damage.

eStructure substantially

retains original strength

and stiffness.

e*Minor cracking of
facades, partitions, and
ceilings as well as
structural elements.

*Elevators can be
restarted.

+Fire protection operable.

+No permanent damage.

sStructure substantially

retains original strength

and stiffness.

sMinor cracking of
facades, partitions, and
ceilings as well as
structural elements.

*All systems important to
normal operation are
functional.

e*Some permanent
damage.

eDamage to partitions.

*Minor damage to
electricity and gas
building networks

*Fire protection
operable and
activated

*Building may be beyond

economical repair.
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STUDY CASE: STEEL FRAME
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FIRE LOCATION
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Fire performance LEVELS:
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of structures damaged by seism and subjected to fire
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