| Basic Concepts: Performance-based
Earthquake Engineering
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Goals: Our Performance Expectations?

Different approaches Model Eﬂdﬁ:
% C t codes - What are their stated
4 Ideal situation - A simple limit states
framework for design, FEMA 273355
# Current directions - Vision 2000 a
(SEAQC), SAC LRFD approach, etz FEMA 350-353

4 Future directions - reliability-basad
approaches, PEER performance-based DEER PREE :

evahuation strategy, FEMA/ATC-58
References
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Current Model Codes

CBC (UBC), IBC, ASCE-7
4 Stated purpose:

v Provide minimum provisions
for design and construction of
struchures to resist affects of Sy e bidrgacrca fa e
seismic ground motons

v"'_to safeguard against major
structural fadures and loss of
life, not to limit damage or :
maintain function,” J
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SEAOC "Blue Book” Recommendations
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However, stipulated goals in codes

are ambiguous...
< Definitions are non-
guantitative (e.g., fimiad

) T R Se—— Tk
, S L e damage, one or more tmes,
I et )
TR :T.'.:.'ﬂ. g "}ThI'EE 1:ier5r I:llt.-.
— - ———— ¥ Oniy ore design =atfouske
ey ¥ Provisons not specifically
topilla ahT.. ST m=xnoaler valh 2y partiodar
. R g | pelmneledl
me __:T — 4 Approach leads to wide
variation in interpretation and
performance,
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Vision 2000 - Trends toward

Performance-Basad Seismic Engineering
of Buildings

Seminal Document - some powerful new concepts
# The definitions of perfformance states developed are:
¥ incorporated in the app=ndices of the SES0C *Recommendes
Lateral Foro=  Feguirements and Commentary™
¥ refined by ofher groups in lat=r documents
£ Foouses on:

¥ defining what constifube=s = freguent, rare or very rans
exrifiguake, and

¥ Oemecribing in detsil what are the performances statee tel oos
wanis for diffemnent types of evenls

and strch e
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"Vision 2000" Approachis -
a major conceptual advance_:

Performance objective
incresses (1.2, less damaps]):
< Tyge o faciBy + for 2 high probabiky earthgquzke

[on= thet mey ooour s=weral Hmes
«" Frobablity of aarthouaks ouring the B of 3 structurs), o

and + for an Important snacturs or
dangarcies cooupanoy [, &

Rmsoonme marsrmelers releb=d mospial or cymamits plmt)
to mach performancs Corversely, more damage =
=l acceptable:
v Spacific demand parameters # 1o 3 rane, mesrs sartomEs.
TR + for l=ss orfticel o temporany
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Vision 2000 - Performance States

% Fully operational Continuous service. Negiigible structural
and mom-struchural e

< Operational  wWost cperations anc functions c=n rasume
rmeclabedy.  Shuchune sxi= for oooupEnoy.
Escentisl cpsrations prot=ched, momess=ntial
aperztions dlsnopted. Rapair reguined ho neshons
o norressaria] sEndoes. Demage |k ght

% Life Safe Cemage s moderste, but sructre remains
siabis, Sascisd bulding syshems, Testurss or
ook iy be proiechked from dEmage. L
sat=by & genarally protech=d. Bulding mey D
=ymoumbed following =arifousk=. A=pair possibie,
boft may e smmomicely Impractcal.

< Near Collapse cemsge smemrs. bt struchrsl colazss
prEventsr, Mor-snactursl slsments may fall
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Occupancy or Use of Building Considered
Three ocoupancy types considered in Vision
2000.

e SE:Fet',.-' Critical Fadiliti=s:
-nl'l'l-u.mﬁn.u st ins, ru-l:lmgr.'e
Ehrl'l.:lg:sfn busilding. s
-E-Ess&ntlf igl/Harardous Fadlities
Crilical Taolifi== ] nicalion
ﬁw : da-_frmm ComTTU ]
v Hazartious materials walh Emibed i gul=ide of immedet=
vicinity of building. [Refineries, =fc
4 Basic Fadlities % O can argue with
v" &l otfer structures. or mdaot temes defintions
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Quantitative Indexing of Earthquake

The earthquake intensity is now described quantitatively
in probabilistic terms for Vision 2000,
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schematic Relation Betwesn Performance
Objective and Earthguake Probability
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