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Fg. 1 General configuration of Dalian Harbor's sea—oute self-anchored cable-stayed suspension budge (unit mm)
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Tab. 1 Comparison of natural frequencies of self-anchored cable-stayed suspension and earth-anchored bridges
/ Hz /Hz
1 0. 113 60(0. 109 82) 0. 166 63(0. 169 54)
2 0.163 97(0. 166 99) 0. 190 78( 0. 183 96)
3 0.228 61(0. 223 33) 0. 248 48(0. 243 61)
4 0. 282 74(0. 272 60) 0. 313 07(0.309 30)
5 0.309 13(0. 309 38) 0. 314 11(0. 313 26)
6 0.313 07(0. 313 41) 0. 317 06(0. 317 34)
7 0.317 68(0. 318 01) 0. 320 85( 0. 321 16)
8 0.326 98(0. 327 24) 0. 331 44(0. 331 64)
9 0.335 15(0. 327 86) 0. 346 42( 0. 344 85)
10 0.343 77(0. 344 34) 0. 351 25(0. 346 93)
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Fg.2 Ilustraton of Dalian Harbor's seatoute self-anchored cable-stayed suspension bridge

with intersecting inclined cable
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Fig.3 Comparison of modes of Dalian Harbor's sea-route self-anchored cable-stayed

suspension bridge with and without intersecting inclined cable
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Fg. 5 Bending moment of tower

4 HIGHT: B AR AT WME IR RS A 561
2.4, 1.8
, 34 . 2
1
s 8L s -
3.6
0 0.50 1.00 1.50
u/m
, B 6 EEIhm s K
s Fig. 6 Longitudinal displacement of tower
_ ’ %2 ERTEAL
Tab. 2 Comparison of moment of girder
M/(MN" m)
’ 97. 29(94. 46) 98, 54(95. 49)
48. 07(47. 21) 17. 13( 15. 41)
R 2 , IT1
—éL 155. 06( 152 37) 42 71(35. 57)
11 s 1.39 ( —JlL —iL 44, 60(32 07) 39. 16( 30. 65)
—§L 49, 50(47. 13) 37. 80(34 25)
—éL 2 41(1. 79 2 08( 1. 59)
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Fig. 4  Shear force of tower
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Dynamic analysis of self-anchored cable-stayed suspension bridge

HUANG Hai xin"’, ZHANG Zhe ', SHI Lei'

( 1.Bridge Inst . , Dalian Univ . of Technol ., Dalian 116024, China;
2 College of Givil Eng ., Hebei Univ. of Technol., Tianjin 300401, China )

Abstract Self-anchored cable-stayed suspension bridge, as a new type of bridge, is rarely
investigated. Based on spatial finite element model, dynamic characteristics of the Dalian Harbor s
sea—route bridge belonging to long span self-anchored cablestayed suspension bridge are obtained and
some new dynamic traits such as preferential appearance of the vertical bending modes for girder are
shown in comparison with those of earth-anchored cable-stayed suspension bridge. The
vibration—estraining measure setting intersecting inclined cables is proposed because the main cables
in the main span are subject to vibration and the most reasonable setting position, which is 0. 287 5
position of the main span, is given. The dynamic property is preliminarily analyzed with response
spectrum method and the results show that the seismic responses of the kind of bridge are greater so

that the antiseismic design should be paid more attention to.

Key words self-anchored cable-stayed suspension bridge vibration—restraining measure response

spectrum



