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Seismic Performance Evaluation of Bridges
using Displacement Based Approach
M. Mirhabibi and A. Rahaii
AmirKabir University of Technology (Civil Engineering)
Abstract

Because of importance of bridges in lifelines, damage evaluation of bridges in earthquakes and strengthening
methods is most important object in scientific researches. This study is intended to evaluate and compare two
methods that provided by FEMA 273 guidelines and UCSD test results. These two methods was compared in
two models (steel & concrete bridge) with analytical procedure (using nonlinear static procedure/capacity
spectrum method). Analysis was performed using two levels of seismic load intensities: Design Base Earthquake
(DBE) & Maximum Considerable Earthquake(MCE).In final , NSP method compared with Nonlinear time
history analysis that is most accurate procedures for evaluation of nonlinear response of structures.

Key words: Bridge, Performance, Displacement based approach, Damage, Nonlinear static
analyze, Dynamic analyze.
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Earthquake Nagan Elcentro
TYPE GMAX | GMIN | GMAX GMIN
Displacement | 6014 | 0.0638 | 0.0497 | 0.0502
Dynamic
Displacemnt
Pushover(DBE) 0.045 0.045 0.045 0.045
DIF% 43.1 41.8 10.4 11.6
Earthquake Nagan Elcentro
TYPE GMAX | GMIN | GMAX GMIN
Displacement | - 6014 | 0.0638 | 0.0497 | 0.0502
Dynamic
Displacemnt
Pushover(MCE) 0.053 0.054 0.053 0.054
DIF% 21.5 18.1 6.2 7
FEMA 273 -
- ) -
FEMA 273 (
A B C
Ty 1.915 1.915 1.915
Teff 2.339 2.47 2.765
Beff 0.231 0.207 0.152
Au 0.6831 0.6831 0.6831
Ay 0.204 0.204 0.204
Vy 236.82 236.82 236.82
Vu 243.46 243.46 243.46
M 3.35 3.35 3.35
Vp 239.5430 | 239.8600 240.6420
Vp/Vy 1.0115 1.0128 1.0161
Vp/Vu 0.9839 0.9852 0.9884
Ap 0.29 0.322 0.4
Op 0.002683 | 0.003641 0.006132
I0"-LS 10-LS 10-LS
Step 48 53 66
P-M-M P-M-M P-M-M

Earthquake Nagan Elcentro Tabas
GMA
TYPE(p) X GMIN |GMAX|GMIN |GMAX| GMIN
V(KN? 8482 | 8443 | 9182 | 9060 | 11658 | 8909
Dynamic
V (KN)
Pushover 8476 | 8439 | 8476 | 8439 | 8476 | 8439
(DBE)
DIF% 0.1 0 8.3 74 | 375 5.6
Earthquake Nagan Elcentro Tabas
TYPE GI;(/IA GMIN |GMAX| GMIN (GMAX| GMIN
V(KN.) 8482 | 8443 | 9182 | 9060 |11658| 8909
Dynamic
V (KN)
pushover(MCE) 9652 | 9574 | 9652 | 9574 | 9652 | 9574
DIF% 12.1 | 11.8 | 49 54 | 208 6.9




FEMA

MCE DBE

UCSD

0.003

B -

Cc -

UCSD - -

UCSD
UCSD (
A B C

Ty 1.915 1.915 1.915
Teff 2.339 2.47 2.765
M 135.4 135.4 135.4
ko 1457.61 1457.61 1457.61
Kefr 977.05 876.16 699.18
ng 0.67 0.60 0.48
T 3.65 3.65 3.65
Kt 401.23 401.23 401.23
Nyt 0.28 0.28 0.28
Damage Damage Damage
Control Control Control

II-111 I nr-v
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