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Experimental Study on the Load-bearing Leg Layout of Multi-point Support
Rotating System of the Cable-stayed Bridge with Double Cable Planes
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(1. China Railway Wuhan Bureau Group Co., Lid.,Wuhan, Hubei 430071, China;
2. China Railway Major Bridge Reconnaissance & Design Institute Co., Lid.,
Wuhan, Hubei 430074, China)

Abstract ; In order to study the influence of multi-point support rotation legs layout of double-cable-stayed
bridges with large spans on the stress state and rotational stability of the rotation system, based on the
bridge crossing Xiangbei Marshalling Station as part of Xiangyang Inner Ring Road speed improvement
and renovation project, a 1:10 rotation model test was carried out. In the rotation model test, real-time
tests were carried out on parameters such as the hinge stress of the spherical hinge, the traction force of
the rotary body and the angle of the bridge by changing the arrangement form of the load-bearing legs in
the test model, and the influence of the arrangement of the load-bearing legs on the above parameters was
analyzed. The test results show that with the increase of load-bearing legs, the stress state and stress
amplitude of spherical hinge and load-bearing legs are greatly improved, and the stability of rotary body is
greatly improved. When the number of load-bearing legs increases from 4 to 6, the stress amplitude of the
spherical hinge decreases from 29. 6% to 4. 6%, the stress amplitude of the legs decreases from 27. 5% to
15.9%, the traction force amplitude decreases from 21.0% to 10. 6%, and the maximum inclination
angle of the bridge decreases from 0. 11° to 0. 03°.
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Fig.1 Bridge type layout of Xiangbei Bridge(uint: m)
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Fig.2 Plan layout of spherical hinge and
load-bearing legs
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Fig.3 Arrangement of stress measuring points of

load-bearing legs and spherical hinge
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Fig. 4 Arrangement of the bridge inclination

measuring points
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Fig. 6 Arrangement scheme of load-bearing legs
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Fig.7 The stress change rate curves of spherical

hinge and load-bearing legs
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Fig.8 Variation curves of rotation traction force
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Fig.9 Variation curves of longitudinal and transverse

inclination displacement of the bridge
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