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Influence of Metro Line Slope Gradient on
Turnout Longitudinal Mechanical Character-
istics

RUAN Ying, LI Ping, ZENG Zhiping, TIAN Chun-
yu

Abstract For metro line No. 9 turnout, a finite element anal-
ysis model of turnout longitudinal mechanical characteristics is
established. Based on model analysis, the most unfavorable
train loading position is obtained. The influence of line slope
gradient on turnout longitudinal mechanical characteristics un-
der train braking load, temperature load and their combination
is studied. Research results show that when the two adjacent
bogies of the 3rd and the 4th train compartments are on the
switch rail, the turnout stress and displacement are most unfa-
vorable. The longitudinal displacement and longitudinal force
of turnout structure will increase linearly with the increase of
slope gradient and temperature change. Under the most unfa-
vorable working condition, the rail strength and longitudinal
displacement of the turnout on slope gradient of 30%o can meet
the specification requirements.
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Fig.1 Diagram of turnout finite element model

1.3 ZEREH

IZER IR 6 g4l bk B R B4 K
Jy118.6 m, W&k 336 t, FEMiERE R 12.6 m, [#
FERNEE R 2.3 m BIECH 4l R 14 ¢ 514618 )
KANZFEEE TR, 58 S5 AP B 2 1 R il 3l
J1 IR, B2 R 508 IR UIC ([ Brigk I B ) 7 v
7 0.257

TR s A FTER L L ahfirak Py EERT
TR Py o TR AR BT, 5 | AHEE 22X o Fi
HFRE B BB RN ER , Py FTLARIR N

P,=(1+a+p)P, (1)
- 34 .

®1 HH%ISEREMITESH

Tab.1 Calculation parameters of metro No.9 turnout structure

E41s B HRUE e
i (kg/m?) 7 800
A i/ MPa 2.1x10°
L AL/ 0.30 Beam188
LNk 75/ C 1.18x107°
i (kg/m?) 2 500
HMEA B/ MPa 3.4x10*
bk AL 0.18 Solid45
LNk =5 C 1.00x107°
i (kg/m?) 2 500
P i/ MPa 3.6x10*
T R IR LL 017 Solid45
Lk R¥/C 1.00x107°
1 W EE (KN/mm) 50 Combinl4
Eaips e 1] W B (KN/mm ) 30 Combinl4
R B 7 (kKN/4H) 3.8 Combin39
AR YAAFH T (KN/4H) 508 Combin39
EREgk  ZAmIBH 7 (kN/41) 347 Combin39
R HORMR AR BT LR ™
a =0.006 v (2)
B =0.002 Ah (3)

A

v

I EHRE , km/h;

Ah——RPF- i i =, mm
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Fig.2 Schematic diagram of loading position
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Fig. 3  Relation between turnout structure longitudinal dis-
placement, longitudinal force and loading position un-

der two loading modes
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Fig.4 Relation between longitudinal displacement and force of turnout rails and slope gradient
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Fig.5 Schematic diagram of turnout temperature force
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Fig. 6 Relation between turnout rail with longitudinal displacement and force with temperature change
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Fig.7 Influence of train braking on turnout structure longitudinal force and longitudinal displacement under different slope gradients
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Tab.2 Checking calculation results of turnout structure

strength and displacement under the most unfa-

vorable working conditions

KA KESH Lioa =R
B LY J1/ MPa 119.99
75 R )% 7/ MPa 154.63
BRIV F1/MPa 76.80
IELJEE K % 7/ MPa 76.80
AR B 7 11/ MPa 11.60
1 3 K I 17/ MPa 11.60
SRR 71/ MPa 208.39
B J1/MPa 243.03
W J¥1] 42 3 87 77/ MPa 245.57
BB B 1 77/ MPa 117.91
PRI 7 F/ mm 4.55
) ST A2/ mm 0.65
VRS s s A AR A 21 65/ 434
SO 7 ES/ mm 0.21
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