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Introduction and Necessity of concept of Demand

for Performance-Based Design
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ABSTRACT

Studies for structure design has conducted in many research institutions. A basic concept of
Performance-Based Design for structures was presented in seismic fields. Hereafter, Demand were
defined to communicate owner’'s demand to designer by several research institution.

Performance-Based Design is guaranteed by an accurate analysis from hazard affected to
structures and from social, economical and environmental effects. It is essential to define
Performance Level and Performance Objective to grasp accurate demand for structures. In this
study, Performance Level and Performance Objective in ATC-40, FEMA-273 and Eurocode were

defined to introduce Performance-Based Design.
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2.1 ATC-40(2002) % FEMA-273(1997)

ATC-40(2002) 2 FEMA-273(1997) A+ 873% S A A5 & E(Performance Objective) 2} A

=9 (Performance Leve)Z /738l Uth Ao 16719 AsHiEE AE = A= o+

3ol WEe HEiEFEL suoz ARE Aolm, o Ak ATy

mEe shte] YSBES BEsE o] ofue ol A A T e AT

SERES USG5t 0F 45BEe 242 Fu g " sl cl o
Rsize] weh prEel WA F Y= 9naEe HAF ; ol

Aok slagel 2E Agan ool el prd waw 4 & 08 B Rl G H

e AAgel e FA WEG~d guA 19 19 gol B § & e (&“"%

e 5 gl SRR NN N L
a9 164 B EW 5008F7)e A6l ety Txzol|  faz RN

QAuerd Fro AEEEE %“38}0401: b ooso0ar) Aae|  [5E] M| NS%

el B g rEe A5EEE BEsolol i £F K P et e meen

126 27



tEAe YEREelt B3 FaFEE] 9 EJOY H5REE nEselof sl AR
G9Ish AABAA A AA 2R HouAE wges] g8l D5 AUAAL, BANH, o 5A
8 SRAY, FRAFL T GRS ASRE LS LIS AATAREE DR B
ool Hio] TxE AL BFEA aTsh WAAe] woel ueh B HEBEES 4T 5
k.

HisrEold Folzl ABF Fol7l ARF thete] HgHE TRE ALLINE wav, of
A% SAGHE DB R BHAA £ L ol o8 oplsE AFAe] AW kel U A
%, AQFe] A% g4 S o4 geldt.

HsrEe ad FRAYSFES NTRA

(Immediate Occupancy), <=7dA#°](Damage Control), <17 < (Life Safety) A ekA ok (Limited
Safety), T-%% <QFA4(Structural Stability), 1L219F8H(Not Considered) 0.2 /%L, W F224 A5
s = 9475 (Operational), A1 715 (Immediate Occupancy), <% ¢tA (Life Safety), A& 74
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Structural Non-Structural
Performance Range Performance Range
Level Level
Immediate ‘The post-earthquake damage in which Gl The post-earthquake damage state in which
Occupancy, only very limited structural damage has (NP-A) J nonstructural — elements  and  systems  are
(SP-1) occurred. generally in place and functional.
Damage . Immediate The post-earthquake damage state in which
%IE)U% Qagng;yompwg dansge O%CN%’%;W’ nonstructural 1 elements  and  systems  are
X generally in place
The post-earthquake damage state in The post-earthquake damage state could include
Life Safety, which significant damage to the Life Safely, considerable damage to nonstructural components
(SP-3) J structure may have occurred but in (NP-CO) z and systems but should not include collapse or

which some margin against either total falling of items heavy enough to cause severe
or partial structural collapse remains. injuries either within or outside the building.
i This post-earthquake damage state could include
Limited Safety, | A range of post-earthquake damage Hazard extensive damage to nonstructural components
(SP-4) states vary from SP-3 to SP-5 (NFLD)Y and systems but should not include collapse or
falling of large heavy items

This level is the limiting
Structural post-earthquake structural damage state
Stahility, in  which the building’s structural

(SP-5) system is on the verge of experiencing
partial or total collapse.

2.2 EUROCODE(1998)
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Performance Level Range

The structure is heavily damaged with low residual lateral strength and stiffness,

although vertical element are still capable of sustaining vertical loads. Most

non-structural component have collapsed. Large permanent drifts are present.

The structure is significantly damaged, with some residual lateral strength and
Limit States of stiffness, and vertical element are capable of sustaining vertical loads.

Significant Damage | Non-structural components are damaged, although aprtitions and infills have not

failed out-of-plane. Moderate permanent drifts are present.

The structure is only lightly damaged, with structural element prevented from

significant yielding and retaining their strength and stiffness properties.

Non-structural components, such as partitions and infills, may show distributed

cracking, but the damage could be economically repaired . Permanent drift are

Limit States of
Near collapse

Limit States of
Damage Limitation

negligible.
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