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Abstract. The method for selection of real records as input for time history analysis of bridges with high columns is

presented. The earthquake records in PEER ground motion database are initially selected considering the earthquake

magnitude distance PGA and long period characteristic. Then the average relative errors between each record spectrum

and the design response spectrum at two period portions which include the flat part and some lower -order mode periods

of the bridge structures are considered according to the site classification. If the errors are both less than 15% then the

record is determined as the input for the dynamic analysis in order to meet the requirement of statistical consensus theory.

The seismic analysis of a bridge with columns about 100m is illustrated as an example.
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Fig.1 Spectra of selected ground motions and

code in hard site
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Fig.2 Spectra of selected ground motions and

code in hard-soft site
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Fig.3 Spectra of selected ground motion and code in soft site
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Table 2 Selected real records as the input to the bridge seismic analysis ( transverse direction)
( km) PGA( g) &y er
Kern County
1 1095 Taft 41 TAFO21 0.16 9% 17%
(52/7/21 Ms7.7)
24157 LA- Northridge
1 2 31 BLD090 0.24 -4% 6%
Baldwin (94/1/17 Ms6.7)
ChiChi
3 Tcu095 43 TCU095-W 0.38 12% 10%
(99/9/20 Ms7.6)
Kern County
1 1095 Taft 41 TAF111 0.18 -0.3% 25%
(52/7/21 Ms7.7)
117 El Centro Imperial Valley
2 2 8 I - ELC270 0.21 1% 29%
Array #9 (40/5/19 Ms7.2)
ChiChi
3 Tcu047 33 TCU047-W 0.30 -19% 17%
(99/9/20 Ms7.6)
3 ( )

Table 3 Selected real records as the input to the bridge seismic analysis ( longitudinal direction)

( km) PGA( g) &, er

Kern County
1 1095 Taft 41 TAFO21 0.16 9% 10%
(52/7721 Ms7.7)

24157 LA- Northridge
1 2 31 BLD090 0.24 -4% 5%
Baldwin (94/1/17 Ms6.7)
ChiChi
3 Tcu095 43 TCU095-W 0.38 12% 4%

(99/9/20 Ms7.6)
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Fig.4 Spectra of selected records and code
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Fig.5 Compare between time history analysis and spectra analysis in transverse direction ( No.1 ground motion group)
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Fig.6 Compare between time history analysis and spectra analysis in longitudinal direction ( No.1 ground motion group)

N g, &r 15%
50% (

85%
67% . ()



46 1 . * 213
iy il 5 Bommer J ] Acevedo A B. The use of real earthquake
:i:: 8 i accelerograms as input to dynamic analysis J . Journal of

£ ol ! A Earthquake Engineering 2004 8( S1) : 4391
1f i 6 N
o v J . 2000 21 (1): 2128 ( Wang
zt:‘ 1:: . Yayong. A review of seismic response spectra time history
0 ::r-;u._.'.‘. |<|'L4\.....5 ¢ k%S u-.nril,-.u?m-:\. 2 analysis and energy method J Journal of Building
7 ( 2 ) Structures 2000 21( 1) : 2128( in Chinese) )
Fig.7 Compare between time history analysis and spectra 7 Iervolino I Cornell C A. Record selection for nonlinear
analysis in transverse direction ( No.2 ground motion group) seismic analysis of structures J . FEarthquake Spectra
2005 21(3):685— 713
. PEER 8
N N I
. 2011 44(7):1021( Qu Zhe Ye Lieping Pan Peng.
Comparative study on methods of selecting earthquake
( ) ground motions for nonlinear time history analyses of
building structures J . China Civil Engineering Journal
’ 2011 44(7) :1021( in Chinese) )
’ 9
I 2000 33(6):3337
’ (Yang Pu Li Yingmin Lai Ming. A new method for
selecting inputting waves for time-history analysis J .
° China Civil Engineering Journal 2000 33( 6) :3337( in
Chinese) )
1 JTJ 004—89 S . 10
1990( JTJ 004—89 Specifications of earthquake J. 2006 26(2):
resistan design for highway engineering S . Beijing: China 49-55( Wang Dongsheng Li Hongnan Wang Guoxin et
Communications Press  1990( in Chinese) ) al. Study on characters of long period portion of inelastic
2 JTG/T B02-01—2008 S spectra ] Earthquake Engineering and Engineering
2008 ( JTG/T B02-61—2008 Vibration 2006 26(2) :49-55( in Chinese) )
Guidelines for seismic design of highway bridges S 11 M . : 1988:
Beijing: China Communications Press 2008( in Chinese) ) 227928
3 Moehle J P. Performance-based seismic design of tall 12 ] .
buildings in the U.S. C . The 14™ World Conference on 2002 15( 3) :42-48 ( Zhu Dongsheng Liu
Earthquake Engineering Beijing 2008 Shizhong Yu Lusong. Research on seismic response of
4  GB50011—2010 S .

2010( GB 50011—2010 Code for seismic
design of buildings S . Beijing: China Architecture and

Building Press 2010( in Chinese) )

curved girder bridges J . China Journal of Highway and

Transport 2002 15(3) :42-48( in Chinese) )



