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Abstract: [Purposes] This paper aims to deeply explore the wind resistance performance of the
lighting cable net system of long-span bridges, and determine the wind load and corresponding static
wind response of lighting cable nets, thereby providing a scientific basis for the design of bridge
lighting projects and ensuring the safety and stability of the cable net system. [ Methods] Firstly, the
test model for aerodynamic forces of lighting cable nets was designed, and aerodynamic coefficients of
cable nets with different densities and wind directions were identified by wind tunnel tests. Then, the
finite element models of three representative lighting cable nets were built by employing finite element
analysis software, and the aecrodynamic forces acting on cable nets were simulated based on the results
of wind tunnel tests, with the static wind response analyzed in detail. [ Findings] The wind load on

cable nets increases with the rising cable net density, with the higher wind speed leading to a more
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significant effect of cable density on wind load. However, when the incoming flow is perpendicular to
the bridge axis, changes in the wind direction angle within a certain range have little influence on the
aerodynamic forces of the cable nets. In terms of static wind response, the displacement of high-
density cable nets is larger, but the stress distribution difference among models with different cable
densities is not significant. Additionally, the displacement response of the cable nets does not change
significantly with the variation of the wind direction angle, but it can cause uneven stress distribution
in the horizontal steel wire ropes, with one side experiencing greater stress and the other side less.
[ Conclusions | Based on the above results, measures to optimize the wind resistance performance of
the cable nets are proposed. Specifically, increasing the initial tension of vertical steel wire ropes or
adding inclined cables between the cable net and the bridge deck can effectively reduce the static wind
response of the cable net. Additionally, the effectiveness of the two measures can be superimposed,
thereby enhancing the wind resistance stability.

Key words: aerodynamics; wind tunnel test; wind load on cable net; static wind response;

suppression measure
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Fig. 1 Common methods for the lighting of arch bridges
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Fig.2 Lighting cable net structure
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Table 1 Main design parameters of the model
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TR R W 10.375 17 91.5
AR N 20.750 9 95.5
I B = M 41.500 5 975

(c) MRBRERIMN
B4 KRR FE XA
Fig. 4 Test models of different cable densities
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Fig. 5 Definition of the wind direction angle of incoming

flow
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