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Impact of Transverse Axis Deviation on Structure of Long —span Arch Bridge

LIANG Yan, LUO Xiao-yong, OU Ya
(School of Civil Engineering, Central South University, Changsha Hunan 410075, China)

Abstract. The mechanical property of a long-span arch bridge in construction before and after the occurrence
of transverse axis deviation is calculated by finite element analysis. The influence of the axis deviation on
internal forces of main arch, cracking resistance, stress and deformation and longitudinal stability of the arch
ribs are discussed. The result shows that (1) when the value of arch axis offset is small, the influence on
structural internal force and stability is limited, but the influence on deformation and cracking resistance is
remarkable, and the stresses in different sections of the main arch ring increase; (2) With the deviation of
the main arch ring, the transverse displacement grow rapidly, but the vertical displacement changes fewer;
(3) the anti-cracking performance near the springing of arch reduces effectively, and the maximum crack
width of partial cross-section exceeds the requirement in specification. Some suggestions for improving the
mechanical behavior of the main arch ring and the bearing capacity and stability of the structure are given.
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Tab.1 Values of transverse deviation of arch axis

P/ W || E/ BeZE/ || AE/ B2/
m cm m cm m cm

25 9.3 65 23.6 105 7.4
30 13.5 70 18.8 110 6.6
35 17.4 75 14.5 115 6.5
40 19.3 80 18.6 120 2.0
45 22.4 85 21.4 125 1.8
50 26.8 90 17.6 130 0

55 29.2 95 13.7 135 0

60 27.5 100 12.8 140 0.5

2 EEEY

2.1 HHriEs

R SR AT BTG PF Midas $EFT40073 1440, A8
KRBT, FRMAME S AR 2 FiEol, A
FROTHLRY UL 1,
2.2 mEFBER

W R 37 for AL G A for 2 . P fr KL i A
B TR, AR HEDIR AT AR, RE
IS HE 2R ) B2 I B A 2 BT TR

Bl AR
Fig.1 Finite element model
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Fig.2 Contrast of the maximum axial forces before

and after offset of main arch
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Tab.2 Contrast of crack widths before and after g
offset of main arch §
BEEFEIE/ (X107 mm) £
{7 E/m OB 2
Tl ¥ 5 1=
0 21.06 21.08 1.001 " st
20 0.32 0.83 2.594 0 , , , ,
40 5.47 5.61 1.026 0 35 70 105 140
60 3.89 3.79 0.974 BEMNE/m
70 3.74 3.48 0.930
80 3.89 3.75 0.964 B4 ERRBAIEE X
100 5.47 5.66 1.035 Fig. 4 Contrast of stresses before and after
120 0.32 1.24 3.875 offset of main arch
140 21.06 19.82 0.941
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Fig.3 Stress distributions of bridge before and after

offset of main arch
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Fig.5 Contrast of transverse displacements before and

after offset of main arch
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Fig. 6 Contrast of vertical displacements before and

after offset of main arch
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