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Seisn ic regpon s analysis of concrete arch bridge with corrugated steel webs

CHEN Baochun, WU Qingxiong, WANG Y uanyang
(College of Civil Engineering, Fuzhou U niversity, Fuzhou 350002, China)

Abstract: The sisnic analysisof a hew arch structure subjected to three-directional ground motions, which is the
reinforced-concrete arch bridgewith corrugated steel webs, iscarried out by using the time-history analysismethod
Camparing with the reinforced-concrete arch bridgewith concretewebs, the new arch structure has a better dynamic
and sisnic perfomance Then, the effect of vertical ground motionson the arch bridgewith corrugated steel webs
is discusxed by a comparion of the sisnic reponses fram the three-directional ground motions and the two-direc-
tional (transversal and longitudinal direction) ground motions
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Fig 1 Analytical model for arch bridge
with corrugated steel webs
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Table 1 Natural vibration frequencies mode shgpes and effective mass ratios
/% 1%
/Hz X y z /Hz X y z
1 0 222 83 1 0 190 83
2 0 378 53 2 Q0 329 6
3 0. 393 4 4 0. 368 50
7 0. 698 2 7 0 678 2
15 1 199 17 15 1 126 16
17 1235 4 16 1 156 6
22 1318 68 19 1244 65
23 1 414 28 23 1 368 33
27 1541 8 27 1 524 13
32 1 751 21 30 1631 19
1% 98 97 91 1% 99 99 95
X Y z

0 368Hz, 53% 50% 0 698Hz Q 678Hz,
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Fig 2 Main mode shgpes
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Fig.3 Responses of out-of-plane Fig.4 Responses of out-of-plane Fig.5 Responses of torsion
bending moment at springing bending moment at crown at springing
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Table 2 M aximum out-of-plane intemal forces
1/4
/ (KN- m) TkN / (kN m) / (KN- m) / (KN- m)
fy - 240 402 6 561 195 694 72 005 95 765
fp - 141109 4050 117 688 38176 48 762
f,l fy 0 59 0 62 Q 60 0 53 0 51
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Fig 6 Maximum out-of-plane diglacanents of arch rib
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Fig.7 Responses of in-plane Fig.8 Responses of in-plane Fig. 9 Responses of axial
bending moment at crown bending moment at springing force at springing
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Table 3 Maximum in-plane intemal forces
1/4
/ (KN- m) /KN /KN / (kN- m) / (KN- m)
fy - 347 363 8515 - 378172 - 94710 176 110
f - 313 866 6884 - 307914 - 69993 170 165
f,/ 1 0 90 081 Q81 Q74 0 97
10 ,
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g 5 000
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Fig 10 Maxmum in-plane digplacamentsof arch rib
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Fig. 11 Responses of axial Fig. 12 Responses of in-plane Fig. 13 Responses of vertical
bending moment at springing shear force at springing
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Table4 M aximum in-plane internal forces under tvo-directional and three-directional ground motions

1/4
(D2) - 373564 - 300 849 - 277 361
(D3) - 384048 - 311934 - 288 657
D3/D2 103 104 104
(D2) - 286 699 - 248731 - 229 340
(D3) - 301033 - 257 149 - 237 866
D3/D2 105 103 104
(D2) - 330582 - 94755 171 239
(D3) - 335968 - 108 328 186 224
D3/D2 102 114 109
(D2) - 304739 - 70 244 175122
(D3) - 310938 - 78075 186 029
D3/D2 102 111 1 06
(D2) - 8055 5459 - 6911
(D3) - 15487 9608 - 6854
D3/D2 192 176 0 99
(D2) - 6543 5132 - 6043
(D3) - 11178 7614 - 6020
D3/D2 171 1 48 0 99
0.15- WAk 5
—a—
0.10- Z Table5 Maximum diplacamentsof arch rib under two-directional
and three-directional ground motions
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Fig 14 Maximum diglacementsof arch rib
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