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Study on the seismic longitudinal damage characteristics of the
tower of long-span suspension bridge

HOU Weiwei, SUN Jiagiang, CHENG Pengfei, NIE Liying
(College of Civil And Transportation Engineering, HHU, Nanjing 210098, China)

Absract: In order to provide basis for seismic research of the tower of long-span suspension bridge,
the longitudinal damage characteristics of the tower of long-span suspension bridge under earthquake
action is explored. A finite element model is established used ADINA by taking a long-span suspension
bridge as the example and the development characteristics of plastic damage of the tower is observed by
20 earthquake excitations with increasing intensity in the longitudinal direction. It is found that with the
increase of earthquake intensity, the development of the plastic damage at the bottom of the tower and
in the middle of the tower bottom is synergistic. However, the rate of development of the plastic damage
at the bottom of the tower is far greater than that in the middle of the tower, which leads to the low level
plastic damage degree in the middle of the tower when the final section fails at the bottom of the tower.
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Tab.1 Selection of ground motion records

s i st 7 ReGhs  poAeTYRE)  PaAls
S1 Imperial Valley-06 Delta FP 0.6 0.7(1) 1.35
S2 Chi-Chi- Taiwan CHY029 FN 0.4 0.6(2) 1.45
S3 Landers Mission Creek Fault FN 0.5 1.0(1) 1.32
S4 Landers Mission Creek Fault FP 0.4 0.7(3) 1.35
S5 Chi-Chi- Taiwan CHYO036 FN 0.6 0.9(2) 1.55
S6 Chi-Chi- Taiwan CHYO036 FP 0.4 0.6(1) 0.98
S7 Chi-Chi- Taiwan-06 TCUO076 FN 0.6 0.7(3) 1.25
S8 Chi-Chi- Taiwan-06 TCUO076 FP 1.2 2.2(2) 3.14
S9 Imperial Valley-06 Calexico Fire Station FP 0.5 0.6(2) 1.47
S10 Kocaeli- Turkey Duzce FN 0.6 1.0(3) 2.43
S11 Imperial Valley-06 El Centro Array #1 FN 1.3 2.3(1) 3.86
S12 Chi-Chi- Taiwan KAUO054 FN 0.5 0.7(2) 1.4
S13 Chi-Chi- Taiwan KAU054 FP 0.5 0.6(2) 1.45
S14 San Fernando Santa Felita Dam (Outlet) FN 1.2 2.5(2) 3.62
S15 San Fernando Santa Felita Dam (Outlet) FP 1.3 2.4(2) 342
S16 Imperial Valley-06 El Centro Array #12 FN 0.5 0.7(2) 1.17
S17 Imperial Valley-06 El Centro Array #12 FP 0.6 0.9(3) 1.71
S18 Chalfant Valley-02 Bishop - LADWP South St FP 0.6 0.8(3) 1.45
S19 Victoria- Mexico Chihuahua FN 0.3 0.4(2) 0.9
S20 Victoria- Mexico Chihuahua FP 0.6 0.8(3) 1.53
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Fig.3 IDA curve of tower curvature ductility factor
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Fig.4 Curvature time histories of the tower under record S2
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Fig.5 Curvature time histories of the tower under record
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Fig.8 Curvature time histories of the tower under record S2



