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Dynamics Performance Analysis of Tram Lat-
eral Passing through No. 3 Turnout

ZHAO Siqi, XU lJingmang, MA Qiantao, LIANG
Xinyuan, WANG Ping, CHEN Jiayin

Abstract The curve radius of No. 3 turnout side strand is
small, and the received wheel/rail impact force is relatively
large, which reduces the safety of tram lateral passing through
turnout to a certain degree . To study the performance of tram
dynamics when passing through No. 3 turnout, four tram run-
ning parameters of speed, friction coefficient, gauge and gradi-
ent are selected as influencing factors. Based on vehicle dy-
namics theory, the variation laws of wheel/rail vertical force,
wheel/rail lateral force, derailment coefficient and wheel load
reduction rate when the tram passes through No. 3 turnout in
reverse and forward directions by the side with different values
of each influencing factor are compared and analyzed. The
simulation results show that, the dynamics performance of the

tram passing through No. 3 turnout in the forward direction is
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generally better than that in the reverse direction; under differ-
ent working conditions of speed, gauge and gradient, the safe-
ty of lateral forward crossing turnout is better than that of later-
al reverse crossing turnout; under different friction coefficient
conditions, the safety of lateral reverse crossing turnout is bet-
ter than that of lateral forward. These four influencing factors
have the greatest impact on the wheel load reduction rate when
the tram passes through No. 3 turnout laterally. Among the
four factors, tram running speed and friction coefficient have a
significant impact on the lateral crossing of the tram.

Key words tram; No. 3 turnout; lateral passing turnout; dy-
namics performance
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Fig.1 Vehicle dynamics topology model of conventional

100% wheel-set low floor tram
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Fig.2 Bogie dynamics model of conventional 100%

wheel-set low floor tram
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Tab.1 Some parameters of the dynamics model of the
conventional 100 % wheel-set low floor tram
X PIIFE/m 1.381
FARRARA A/ m 0.31
Ui g 0.913
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Fig.3 Diagram of processing method for turnout

model rail variable cross-section
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Fig.4 Screenshot of turnout variable cross-section rail model

obtained by interpolation function fitting
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Fig.5 Transverse position comparison of contact point at
switch rail top width of 35 mm under two wheel-

set types
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Fig. 6 Distribution of wheel/rail contact points at the sections
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in the switch area
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Fig.7 Distribution of wheel/rail contact points at sections of

different turnout rail top widths in the frog area
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Fig.8 Dynamics response of tram passing through No. 3

turnout laterally under five speed conditions
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Fig.9 Dynamics response of tram passing through No. 3

turnout laterally under 5 friction coefficients
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Fig. 10 Dynamics response of tram passing through No. 3
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Fig. 11 Dynamics response of tram passing through No. 3

turnout laterally under five gradients
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