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Calculation Method and Application of Over-
head Jumper Cable Length for Articulated Ve-
hicles Based on the Catenary Equation

CHEN Biyang, WU Jun, LIU Tong

( Beijing Rail Transit Technology Equipment Group Co. ,
Ltd. , 100160, Beijing, China)

Abstract [ Objective] The selection of the overhead JCL
(jumper cable length) for multi-marshaling urban rail transit
vehicles is both complex and important. It is necessary to study
the calculation method of the overhead JCL for articulated vehi-
cles based on the catenary equation, in order to improve the
calculation simplicity and accuracy. [ Method] The principles
and process involved in the calculation method of the overhead
JCL for articulated vehicles based on the catenary equation are
elaborated in detail ; on this basis, a height calculation method
of the mounting bracket installed overhead for cable crossing is
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proposed. In order to improve the application convenience of
the method, a calculation software based on it is developed.
The feasibility of the method and the software is verified in ac-
tual projects. [ Result & Conclusion] State of the jumper ca-
ble is simulated based on catenary equation. According to the
constant center distance between adjacent bogies of the articula-
ted vehicle running along the track, the catenary equation under
the limit condition is determined with reference to the minimum
curve radius that the vehicle can pass through, and then JCL is
calculated. The minimum JCL value is also obtained based on
this. Taking into account the cable’s minimum bending radius
requirement, the maximum JCL value is also obtained. The fi-
nal length selection is basically to fall within this range. After
determining the cable length, the height of the jumper cable’s
lowest point from the installation plane can be obtained accord-
ing to the catenary equation, thereby the bracket height can be
obtained. The feasibility of the method is verified by actual
project application effect.
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Fig.1 Schematic diagram of a six-axle articulated bogie light

rail vehicle unit
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Fig.2 Simplified schematic of two adjacent car bodies running on a curved track
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