The Journal of Engineering
Paichai University, Korea
Vol. 8, No. 1 : 5~11, 2006

a4

ru
I
AC)
|t
-
IN
o
1o,
o,
olr
,
l—ltﬁ
o,
N
oL
g

WAL FHe A48 - ATty

Methodology for Performance_Based Evaluation of a RC
Structure

Lee, Do Hyung
Dept. of Computer Science, PaiChai Univ.

ABSTRACT

In order to evaluate the seismic performance of a reinforced concrete building
structure, four different analyses are carried out. Firstly, conventional pushover
analysis with code-specified inverted triangular load pattern is conducted.
Secondly, the pushover analysis with uniform load pattern is performed. Thirdly,
adaptive pushover analyses with spectral amplification for both EC 8 artificial and
Northridge earthquake are carried out. Lastly, incremental dynamic analyses under
a number of scaled PGA for both EC 8 artificial and Northridge earthquake record
are performed. Comparative studies demonstrate that the adaptive pushover
analysis may be able to explain the response characteristics that conventional
pushover analysis with fixed load distribution fails to capture.
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2.1 Caltrans code

I 1€ Caltrans code oA #|¢Fstar
= AsHEe eha gl

# 1. Caltrans code & A5dd T+&

Sﬁgstriglrf Requirement of Seismic Performance(Limit State)
Ordinar Immediate: full access to normal traffic is available
B ot Y lalmost immediately following the earthquake
Functional Level Important Immediate: full access to normal traffic is available
Evaluation almost immediately following the earthquake
(Level 1) Ol Repairable damage: damage that can be repaired
D]zima%e ¥ |with a minimum risk of losing functionality
eve
Important|Minimal damage: essentially elastic preformance
Limited: limited access is possible within days of
. Ordinary |the earthquake. Full service is restorable within
Sfer(«ie months
Safety eve | P— Immediate: full access to normal traffic is available
oy v B almost immediately following the earthquake
(Level 2) Ordinar Significant damage: a minimum risk of collapse
Damage Y lbut damage that would require closure to repair
Level . Repairable damage: damage that can be repaired
P with a minimum risk of losing functionality
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should be restored within days and some temporary
After seismic event, the structure should not collapse,

repairs may be required.

After seismic event,
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After
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Requirement of Seismic Performance(Limit State)

Seismic
Seismic

Seismic
Performance 1 |functional and should be usable without any repairs.

Performance 3 |although damage may be extensive.

Performance 2

Motion

Seismic
Level 1
Level 2
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2.3 Eurocode 8
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Seismic . L o
) Requirement of Seismic Performance(Limit State)
Motion
) . The parts of structure intended to contribute to energy
Serviceability | . . . . . ..
o dissipation during the design seismic event, shall only
limit state . . o ;
Level 1 . undergo minor damage without giving rise to any
(minimizing of A i ) ;
reduction of the traffic or the need of immediate
damage) .
repair.
Ultimate limit |After the occurrence of the design seismic event, the
Level 2 state structure shall retain 1its structural integrity and
eve ' )
(non-collapse |adequate residual resistance, although at some parts of
requirement) |the structure considerable damage may occur.
2.4 FAWUE code Aol 20 s NS FoR 8| T
FTABE codeollA Atsln e WA Bl A=AHE &4 TAF 5 JYA|FH
TR E 4N B 5 Qe vieh go]  ZAH GARSE G HPABE
AbE A e o] siAel FEEAGEIe] ATl YEe] HE dAE eI, @A
SeAR ro AT A RALER A 32 AQNRFoR s FREC Y2w
Aegon Qs FRE WA &4 4] BAAHRE ¥AE YA oo}
o] o} wlu| gt} FAlo] uwFol o E F Fhv GAE YERH L Ao
whabA] ok el 2 gAbsta o F3e

F 4. FEAE code & A F+&

Seismic . S .
) Requirement of Seismic Performance(Limit State)
Motion
T el Serviceability |Damage in the structure should be minor and there
eve ) . :
limit state |should be no disruption to traffic.
The structure shall be usable by emergency traffic,
Level 2 although damage may have occurred and some
temporary repairs may be required.
Ultimate The structure should not collapse, although damage
limit state |may be extensive. It should be usable by emergency
Level 3 traffic after temporary repairs and should be capable of
permanent reapir, although a lower level of loading
may be acceptable.
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Northridge BQ record

450
=
300
Triangular
150 e UNIfOrmM
Adaptive
¢ Dynamic
O v v T v v % v .
0 0.5 1 1.5 2

Total drift (%)

(a) EC 8 Earthquake

450
300
Triangular
s UNL{OXT
150 s Adaptive
¢ Dynamic
’
0 Py —
0 0.5 1 1.5 2

Total drift (%)

(b) Northridge Earthquake
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