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Study on the Effect of the Curvature Radius and
Seismic Excitation Angle on the Seismic Responses of
High Pier and Long-span Continuous Rigid Frame Bridge

JIA Yi' | LI Fuhai'”, ZHAO Renda', LIAO Ping', WANG Yongbao'

(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu,China,610031; 2. National Engineering
Laboratory for Technology of Geological Disaster Prevention in Land Transportation, Chengdu, China,610031)

Abstract ; In order to study the effect of the curvature radius and seismic excitation angle on seis-
mic response of the high pier and long-span rigid frame bridge ,and determine the most unfavorable
earthquake excitation direction of this kind of bridge, a highway rigid frame bridge with span ar-
rangement(70 +3 x 127 +70) m was taken as an example and analyzed. The whole bridgeis mod-
eled by the finite element software considering the pile-soil interaction, in which the effect of cur-
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vature radius on the structural dynamic properties was discussed. In addition, the internal forces
and displacements under the seismic action were analyzed based on the response spectrum method.
The analysis results show that radius of curvature has a great effect on the natural vibration charac-
teristic of this bridge. At the same time, the structure natural frequency and the overall stiffness de-
crease gradually with the curvature radius decreasing. With the curvature radius increasing, the in-
ternal force and the displacement of the pier in longitudinal direction increase gradually under the
excitation of the longitudinal direction, while they change irregularly in transverse direction under
the excitation of the transverse direction. The critical excitation direction of the ground motion is
neither longitudinal nor transverse direction, while the critical seismic excitation angles are about
80° and 165°.

Key words : bridge engineering; curved continuous rigid frame bridge ; curvature radius; excitation

angle ; seismic response ;response spectrum method; finite element method
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Fig.2 Typical cross sections of main beam
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Table 1 Natural vibration characteristics of bridge under different radius of curvature

B H PRI #/ Hz
] PRIIH A
(5144 R =805 m R=1600 m R =2 400 m R = o (HLAF)
1 0.273 6 0.274 6 0.276 3 0.276 6 HARIE X PR 2
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Table 2 Internal force and displacement of pier No. 7 under the excitation of the longitudinal direction

hak ISR/ (KN-m) BURTS SR/ (KN-m) B J1/kN BUR ST J1/kN U R/ mm
B/m Yl i 1) Yl LA Yl A 1) Y B Y B
805 52776.8 4263.0  111164.5 30383.2  1620.7 345.4 2017.2 335.4 37.7 3.3
1600 55866.5 2166.2  117633.5 17629.2  1740.3 233.4 2217.6 201.0 38.0 2.4
2400 55912.6  929.8  118877.6 7558.4  1744.8 106.2 2254.8  93.7 38.7 2.1
w  57113.5  202.0  121619.1 460.8  1775.5 7.0 2298.6  10.7 39.5 0.0
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Table 3 Internal force and displacement of pier No. 7 under the excitation of the transverse direction

Mo BT A/ (KN-m) R4/ (KN-m) BT F1/kN BUR Y J1/kN BT A/ mm
fe/m o G Ht ) A1) 1w AL ) P P BEm
805 15108.8 6906.8 31485.4 49592.5 521.8  735.7 679.0 1404.5 7.3 14.4
1600 12031.6 6988.3 25423.2 52958.8 364.8  842.2 433.1 1552.8 6.6 13.3
2400  8180.5 8600.1 28965.8 47 814.3 479.8  750.2 680.1 1434.5 6.2 13.7
® 19.8  7060.4 192.0 53 917.0 5.9  857.8 11.8  1571.7 0.0 13.9
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