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Structure and Performance of Cable-arch Bridge
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Abstract: A bridge structure system, the cable-arch bridge,
is presented in this paper. The main feature of the structure
is that the cable is anchored on the arch foot or nearby and the
load is borne by the arch and the cable. The arch is both load
bearing and anchored, and the cable is both load bearing and
tie bar. The structure of the bridge is given, and the
structural strength, the stiffness, the stability and the
dynamic characteristics of the bridge are analyzed by finite
element method. The results show that the stability and the
strength bearing capacity of the bridge are greatly improved
and the rigidity is slightly decreased compared with the tied
arch bridge with the same span and cross section. In addition,
the cable-arch bridge is easier to achieve the unity of force and
beauty, and its high stability provides a new effective way to

improve the span of arch structure.
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Fig.1 Effect diagram of the cable-arch bridge
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Fig.2 Structural style of the cable-arch bridge
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Tab.1 Component parameters
1 BHER R B TR R/ m?
HEah BRI R AR Q235 BHIT 0. 773 0~0. 893 0
FHB/ R =iz 1 770 MPa =g £ FHIT 0.096 2
BER B TR 1770 MPa H3R4H 22 RHEIT 0.007 9
F3 Gyl Q235 4% BHIT 2.068 0
R Gyl Q235 4% BHIT 0.357 0
FEE yiN| 2] C40 BEE+ p-b 40, 000 0
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Fig.3 Cross section of the arch (unit:mm)
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Fig.4 Overall arrangement of the cable-arch
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Fig.5 Finite element model of the cable-arch bridge
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Fig.7 Finite element model of the tied arch
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Tab.2 Caculation results of working condition 1 and 2

TH o HUMPEOCORT  HLTEORR  HEMENCD/  HIehch/ HUWEAE/ B/ RRIAEFE RZORER
71/MPa }1/MPa kN kN (kN * m) (kN * m) KBS /KN BB/ %
ZIFHUE  —110.32 —123,48 —90 151 —75 962 19 711. 9 33 400. 0 75 938. 5 100. 0
TH— SN —98.83 —80. 38 —61 640 —52 201 73 096. 2 13 068. 2 56 204, 4 61.0
R/ Y% —10.42 —34. 90 —31.63 —31.28 270. 82 —60. 87 —25. 99
ZFHUE  —103.89 —94, 92 —84 656 —70 909 19 124.1  —3444.9 75 515.5 100. 0
TR R —84.53 —74.50 —57 827 —48 590 51 731.0 —17 139.0 51 798. 3 62.4
R/ Y —18.64 —21.51 —31.69 —31. 48 170. 50 397. 52 —31.41
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Tab.3 Caculation results of working condition 3
o R HmRm EpRn EKT HEEKR
J1/kN fi#/mm  fIE/mm f#/mm fiF/mm
B 9137.3 —257.6 —271.2 12,8 12,8
MHLHF  —1139.8 —283.2 —310.4 —2.3 38.2
AfpR/% —87.53 9,94 14,45  —82.03 198,44
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Tab.4 Caculation results under temperature load
, HEH I KR/ HETR e KR S5/
T T MPa MPa
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Bt
e IRE —85.72 —74.47

RS FHEESTER

Tab.5 Results of dynamic characteristics analysis
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Fig.8 Stress of working condition 1
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Fig.9 Stress of working condition 2
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Fig.10 Displacement of working condition 3
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Fig.11 Results of buckling analysis
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Fig.12 Temperature response of arch foot stress
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Tab.6 Results of buckling analysis
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Fig.13 Temperature response of arch roof stress
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