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Abstract

The bending stress of bridge cable structure has a distinct effect on fatigue life and stress corro-
sion, but traditional calculation method of bending beam cannot well express the bending charac-
ters of cable structure. Through the experimental study on bending characters of tensioned paral-
lel wire strands with a rotational end, the results indicate: initial tension and end rotation angle of
strand obviously impact on bending stress, but effective strand length influences feebly. The
bending stiffness will not change until friction between parallel wires reaches maximum. With
layering slippage diffuses along radial and axial directions when bending curvature increases,
strand section integrality and bending stiffness decrease gradually. Finally the bending stiffness of
strand end maintains invariable after all parallel wires slip.
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Figure 1. Self-balanced steel frame on model test site
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Figure 2. Loading system design of model test steel frame: (a) Schema of
strand axial force loading; (b) Schema of strand end bending moment loading
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Figure 3. Loading on site of model test strands: (a) Strand axial force loading; (b) Strand end bending moment loading
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Figure 4. Temporary clamp on model test site
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Figure 5. Section arrangement of wire strain measurement (unit: mm)
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Figure 6. Schema of strain measurement sections for 61 wire strand: (a) Section-A of wire strain measurement; (b)

Section-B of wire strain measurement
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Figure 7. Strain foils adhesion for 61 wire strand on test site
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Figure 8. Relationship between strand wire stress increment and strand end

bending moment
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Figure 9. Relationship between strand non-uniform stress and strand end bending moment
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Figure 10. Relationship between strand end bending moment and strand end rotation angle
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