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Influence of Collar Beam of Double Column High-rise Pier Bridge with
Short Span on Seismic Performance

LAN Feng, WANG Kehai
(Research Institute of Highway, Ministry of Transport, Beijing 100088, China)

Abstract: By analyzing and summarizing the seismic damage of double column bridge with high-rise piers, it
is believed that collar beams designed between double column high-rise piers have great influence on the
strained condition of substructure suffered from earthquake action. SAP2000, one of finite element softwares,
was used to perform modal analysis and response spectrum analysis for a 30 m long double columns high-rise
pier continuous beam bridge. The number, location and section dimension of collar beam which have
influence on internal force at critical cross-sections of piers in design earthquake action were discussed. The
analysis result reveals that collar beams contribute a lot to the distribution of internal force of the
substructure, especially when suffered earthquake action, well-designed collar beams can effectively improve
the transverse stiffness, adjust the internal force of the substructure, and dissipate earthquake energy when
the collar beams work in a plastic state before the column piers to improve the seismic performance of the
whole bridge. By comparing the results of different finite element models, it is concluded that when one collar
beam whose stiffness is about 0. 3 ~0. 6 to the column pier is fixed at 0. 3H and 0. 8H, it is very beneficial to

the seismic performance of bridge. This work may be valuable for the design of double column high-rise pier

bridge.
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Fig. 4 Finite element model
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Tab.2 Comparison of transverse modal contribution rates

Tolt Z HHRPRE L AHRPRR 2
B A SRR JRE BIRE PR Z IR
TERE ST ST TR TR TR

1 0.837 3 0.837 0.827 17 0.828 0.809 8 0.810
2 0.000 0 0.837 0.000 0 0.828 0.000 0 0.810
3 0.001 4 0.839 0.004 2 0.832 0.005 9 0.816
4 0.000 0 0.839 0.000 0 0.832 0.000 0 0.816
5 0.038 6 0.877 0.0330 0. 865 0.045 1 0.861
6 0.000 0 0.877 0.000 0 0. 865 0.000 0 0.861
7 0.015 8 0.893 0.028 3 0.893 0.000 0 0.861
8 0.000 0 0.893 0.000 0 0.893 0.0111 0.872
9 0.002 6 0.896 0.005 9 0.899 0.001 8 0.874
10 0.000 1 0.896 0.0317 0.931 0.000 0 0.874
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Fig. 9 Designed response spectrum
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Tab.3 Maximum moments of piers and collar beam

ends (unit: KN - m)

mH P1 I P2 3 P3 1% P4 3 AR
JRERRE  6884.06 8129.12 6798.37 5670.35 - -
T 1 6680.06 8984.02 8367.1 6731.89 11174.94

TR 2 5515.62 7600.31 7408.19 6007.33 10299.71
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Fig. 10 Comparison of moments of piers
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Tab. 4 Analysis results of different layouts of collar beams

(unit: kKN - m)

P Ay *iiﬁ%ﬁ PLEL P2EL P3EL P4y
0.1H/0.9H 6737.61 8235.28 6950.61 5904.93 6231.26
0.2H/0.8H 6345.69 8312.89 7440.02 6291.66 8 886.51
0.3H/0.6H 5546.32 7662.76 7567.25 6096.59 9 947.47
0.3H/0.7H 5515.62 7600.3 7408.19 6007.33 10299.71
0.3H/0.8H 5584.41 7515.51 6907.36 5 825.17 10 454.09
0.4H/0.6H 6550.32 9168.74 8944.93 7 187.96 9 418.63
0.4H/0.7H 6589.42 9249.35 9014.41 7277.34 10 652.91
0.4H/0.8H 6415.04 8869.34 8543.64 6948.95 11 235.97
0.5H/0.7H 7278.98 10154.21 9719.58 7945.41 9 826.43
0.5H/0.8H 7208.02 9967.22 9490.75 7782.73 10 780.17
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Tab.5 Comparison of internal forces in collar beams with
different section dimensions( unit;kN - m)
T R N " " " . EUEF[:
(5/55) P1 £ P2 P3 £ P g MERZ (*iﬁ/%%/
k)
0.9/0.9 5803.61 7438.89 6764.16 5602.64 7010.68 0.22
1.0/0.9 5636.62 7342.65 6798.38 5622.47 8176.14 0.301 8
1.0/1.0  5589.63 7323.91 6826.72 5644.79 8591.59 0.3354
1.2/70.9 5482.01 7350.49 6872.24 5673.78 10078.37 0.5215
1.2/1.0 5584.41 7515.51 6907.36 5825.17 10454.09 0.5795
1.2/1.2 5772.64 7814.74 7166.21 6098.75 11 112.97 0.695 4
1.5/1.0 6115.56 8372.99 7761.98 6622.25 12369.75 1.1318
1.5/1.2 6263.22 8605.93 8008.68 6841.92 12881.24 1.3582
1.8/1.2  6546.21 9058.68 8495.03 7279.11 13893.64 2.3469
1.8/1.5 6689.69 9277.31 8725.81 7485.93 14360.65 2.9336
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