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Damage Model of Multilayered Semi-parallel
Wire Cables with Non-symmetric Wire Breaks

PENG Chongmei™* , ZHANG Qiwei' , LI Yuanbing

(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. Shanghai Municipal Maintenance & Management
Co. Ltd. , Shanghai 201103, China)

Abstract: Strands model or parallel model based on the
assumption of parallel wires is helpless to a mechanical
analysis of semi-parallel wire cable for its helical
characteristics and complex structure. Based on the theory of
Love’ s curved bar, the mechanical model for multilayered
semi-parallel wire cables under static tensile loads with non-
symmetric wire breaks were derived with a consideration of
the deflections perpendicular to the tendon axis in the
direction of the break wire, and the inter-wire contact and
friction. Distributions of wires’ axial force and related
influence parameters are discussed by numerical calculation
and parameter analysis. A comparison with the parallel model
shows that non-symmetric wire break leads to the marked
and the

parameters that affect the most the distribution of wire axial

non-uniform distribution of wire axial force,

force are the inter-wire friction coefficient and radial position

of the break wire.
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Key words: wire cables; non-symmetric wire breaks; tensile

loads; contact deflection
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