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Critical Roll Angel of Straddling

Monorail Vehicle

REN Lihui, JI Yuanjin
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract:
monorail vehicle is significantly affected by the contact states

The anti-overturning capacity of straddling

of stabilizing wheels and guiding wheels with track beam.
When one side stabilizing wheel on bogie leave the side
surface of track beam, the anti-overturning ability straddling
monorail vehicle of will decrease significantly. The
overturning equations of straddling monorail vehicle are
established and the formula of flexibility coefficient is
deduced, and the influence of the contact state between the
stabilizing wheels and guiding wheels and the track on the
height of buoyancy centre and flexibility coefficient is
analyzed. The critical roll angle is proposed to evaluated the
change of anti-overturning capacity of straddling monorail

vehicle, and the formula of critical roll angel is derived and
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verified by UM software simulation. The reasonable value of
pre-pressure on stabilizing wheel is discussed according to
critical roll angle. When the preload pressure of the stahilizing
wheels is determined, the maximum and minimum negotiation
speeds at curves should be set to ensure dependable anti-

overturning capacity of the vehicles.

Key words: vehicle; straddling monorail; anti-overturning

capacity; flexibility coefficient; critical roll angel
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Fig.1 Roll model of straddling monorail vehicle
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Fig.2 Critical roll angel of monorail and critical super-

elevation ratio of track beam
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Fig.3 Dynamics model of a straddling monorail vehicle
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Fig.4 Simulation results of radial force of stable

wheels and guiding wheels
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Tab.2 Critical super-elevation ratio values

of track beam
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