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Modified Nonlinear Static Pushover Procedures of MDOF Bridges

for Seismic Performance Evaluation
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Abstract

Two methods of the nonlinear static pushover analysis have been presented for the
performance-based seismic design and evaluation of MDOF continuous bridges. Guidelines for
buildings presented in FEMA-273 applying the Displacement Coefficient Method (DCM) and
in ATC applying the Capacity Spectrum Method(CSM) have been modified for MDOF bridges.
Two methods are compared with the time- history analysis. The lateral load distribution
pattern for seismic loads has been examined in the static pushover analysis. The force-based
fiber frame finite element has been implemented in the modeling of reinforced concrete piers.
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Performance level T,-0.1 sec T, T,
Immediate occupancy 10 1.0
Life safety 1.3 11
Collapse prevention 15 12
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Mtibes Box Cap RC
Nt Superstructure Beam Piers
A(m?) 6.76 2.51 1.17
I(m*) 10.16 864.3 0.217
I,(m*) 3.46 863.9 0.078
I(m") 83.70 863.6 0.078

#11 spiral

33#11 (2 bar)

0.05 m cover

800

Moment (kN -m)
400

0 0.008 0.016
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Table 3 AlZ+o|2d sl A2t B9 A o] F&%|(0.3g)

M ] S
Yol 23 Al
Node | VEIHHN | g—nny | szae | azan
H(m)
(m) (m) (m)
0.0 0.0 0.0 0.0

0.0130 0.0133 | 0.0135 0.0133
0.0252 0.0257 | 0.0261 0.0257
0.0358 0.0366 | 0.0370 0.0366
0.0446 0.0453 | 0.0455 0.0453
0.0516 0.0522 | 0.0522 0.0522
0.0529 0.0546 | 0.0546 0.0546
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Table 4 AlZtola{sliA{nt ArAsl ERiH ol ™| (0.3g)

M U S
Fol 2l &) Al
Node | TEAHN | yzag | azau | azag
2 (m)
(m) (m) (m)
0.0 0.0 0.0 0.0

0.0130 0.0141 | 0.0132 | 0.0140
0.0252 0.0271 | 0.0259 | 0.0269
0.0358 0.0396 | 0.0381 | 0.0391
0.0446 0.0487 | 0.0465 | 0.0483
0.0516 0.0561 | 0.0532 | 0.0558
0.0529 0.0613 | 0.0584 | 0.0602
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Table 5 AlZto| 2l A1} ¢ 2| A o] FH K| (0.450)

M U S
Folal & A
Node J ;:___l(%:]:&' 539 | 3t5dE | pattern
5 (m) (m) (m)
0.0 0.0 0.0 0.0

0.0152 0.0209 | 0.0212 0.0209
0.0311 0.0404 | 0.0410 0.0404
0.0482 0.0575 | 0.0580 0.0575
0.0623 0.0711 | 0.0715 0.0711
0.0772 0.0819 | 0.0820 0.0819
0.0819 0.0856 | 0.0856 0.0856
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Aol | M v 5
Node 22 (m) stsdE | d5FE | pattern
. (m) | (m (m)
0.0 0.0 0.0 0.0

0.0152 0.0167 0.0156 0.0162
0.0311 0.0362 0.0328 0.0349
0.0482 0.0531 0.0498 0.0523
0.0623 0.0712 0.0667 0.0706
0.0772 0.0862 0.0807 0.0847
0.0819 0.0931 0.0856 0.0907
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