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Influence of Wheel Wear Evolution on Wheel-Rail

Contact Relationship of Heavy-Haul Locomotive

Hao Kai', Liu Pengfei’, Wang Chen', Liu Xiaodong', Wang Chenlong'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract : In order to understand the evolution of heavy-haul wheel profile and the characteristics of wheel
rail matching in China, a six axles heavy-haul locomotive was run on the south Tong-Pu Line, and the wheel
profile tracking test was carried out. The heavy-haul locomotive dynamics model was established in UM, and
the wheel wear evolution of the line was simulated based on Kik-Piotrowsk algorithm and Archard wear model.
Firstly, the accuracy of the model was verified, and the evolution of wheel profile in one rotation period was
predicted, and the equivalent conicity of wheel/rail matching was analyzed. The results show that the simulation
results are close to the measured ones, and the difference of average wear rate is small. The equivalent conicity
curve and contact point distribution of the 1~3 wheelsets changed significantly from 0 to 20 000 km, and the e-
quivalent conicity curve and contact point distribution were similar after 80 000~ 100 000 km. At the later stage
of wear, the flange of the first wheelset was serious, but the equivalent taper is close to the initial value, about
0.121; the flange wear of the second wheelset was light and the equivalent conicity was low, about 0. 014,

Key words: heavy-haul locomotive; vehicle-track coupled; wear prediction; wheel-rail contact rela-
tionship; equivalent conicity
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Optimum Design of Hanging Basket for

Cantilever Pouring Construction of Xijiao Bridge
Liu Wei', Song Xinxin', Wu Yuhang’, Wang Bin', Lv Meng'

(1. China Construction Railway Investment Road and Bridge Co. Ltd. , Wuhan 460014, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: In order to improve the efficiency and safety of the hanging basket slope adjustment, and reduce
the problem of excessive deformation of the rear joist of the wide bridge during the traveling process, with the
Xijiao Bridge as the engineering background, the main truss structure and the rear joist of the hanging basket
were optimized. A self-locking hydraulic jacking device and measures such as adding a walking guide beam under
the bottom form of the box beam and connecting the lower guide beam and the rear joist of the flange formwork
were proposed. On this basis, using Midas/Civil to establish the optimized model of the hanging basket, the fi-
nite element analysis of the hanging basket from four aspects: the main truss, the front upper beam, the bottom
joist, and the walking The maximum stress and deformation under running conditions, and the self-locking hy-
draulic jacking device’ s adjustable height diamond frame structure connection nodes are checked. The results
show that the improved hanging basket has fast slope adjustment and higher safety, strength and rigidity. Both
the connecting nodes and the connecting nodes can meet the construction requirements, and the improvement
plan of the hanging basket proposed can provide a reference for similar projects.

Key words: bridge engineering; cantilever pouring; hanging basket; optimum design



