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Table 2  Information on selected earthquake records

% HoEF AEDGY R/km M, A Ui Ao

GM.01 Imperial Valley-06 1979 7.31 6.53 EC County Center FF-SN
GM.02 Imperial Valley-06 1979 0.07 6.53 ECMeloland Overpass FF-SN
GM.03 Landers 1992 23.62 7.28 Yermo Fire Station-SN
GM.04 Northridge-01 1994 5.48 6.69 Newhall-W Pico Canyon Rd-SN
GM.05 Kocaeli, - H-H 1999 10.92 7.51 Gebze-SN

GM.06 Chi-Chi, &% 1999 0.66 7.62 TCU052-SN

GM.07 Chi-Chi, 574 1999 5.30 7.62 TCUO054-SN

GM.08 Chi-Chi, &5 1999 5.18 7.62 TCUO082-SN

GM.09 Chi-Chi, &% 1999 7.00 7.62 TCUO87-SN

GM.10 Chi-Chi, 574 1999 6.10 7.62 TCU103-SN
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Table 3  Basic information of bent and design results of BRB
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Fig.10 Variation of seismic response with pulse numbers
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Fig.12  Seismic performance comparison of bents
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Fig.13  Seismic performance comparison of bents under GM.07 ground motion
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Seismic Damage Control of Bridge Bents Retrofitted with
Structural Fuse Under Near-fault Pulse-type
Ground Motions

SHI Yan, ZHANG Zhichao, QIN Hongguo, PEI Yinhai
(School of Civil Engineering, Lanzhou University of Technology , Lanzhou 730050, China)

Abstract

Buckling restrained braces( BRBs) retrofitted to a double-column bridge bents as sacrificial
components could enhance the lateral seismic performance of bridge near the fault area,based
on the structural fuse concept. A single-function analytical model was used to simulate a group of
low-frequency pulse components with moment magnitude and fault distance as the main
parameters , according to the characteristics of near-fault pulse-type ground motions. The high-
frequency components of strong motion record were obtained by time-frequency filtering and the
low-frequency pulse components were superimposed to generate the input ground motion. The
bents of an ordinary highway bridge were used as a reference for a dynamic analysis model and
the effects of the BRB layout scheme ( inverted-V, diagonal and toggle type ), moment
magnitude , fault distance ,and the number of velocity pulses on the seismic performance of the
bents were studied using a nonlinear time history analysis.The results show that installing BRBs
can improve the seismic performance of bridge bents and reduce seismic damage.Furthermore ,
the energy dissipation capacity of toggle BRB systems is stronger than that of traditional
inverted-V and diagonal BRB systems, particularly under small displacements.

Keywords: bridge engineering; near-fault ground motions; bridge bents; buckling-restrained

braces ;damage control ; seismic response ; seismic performance



