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A study to determine the appropriate amount of parking brake and tractive effort to towing

mass rapid transit train to depot while using parking brake
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Abstract

This paper presents a study to determine the appropriate amount of parking brake and tractive effort
to towing mass rapid transit train while using parking brake to prevent sliding of vehicle during operate on slope
track and the results based on the testing and analysis of actual mass rapid transit project. The analysis focuses
on physical condition track and rolling stock performance of MRT Purple line. The analysis performed by
calculated resistance force and compared to tractive effort of mass rapid transit train. The analysis results show
that the proper number of remaining parking brake is 4 axle which can prevent sliding of vehicle when parking
on slope track and able to tow the mass rapid transit train back to depot both on the mainline route and depot
track which can reduce risk and increase safety for rescue and tow mass rapid transit train in case of emergency
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MAINIURNILLIFATENFD TWAN
NIIATUIILIAULIA (Braking Force) TuLmAnHaziluntsAwanszuLiusa 2eslasanissn ihaieanesds
5998 99T ULLIUIAAULTUAN BT LUTANBNABLINALANIY (Friction Brake) WL Disc Brake TYNAAFIBLVININAT (Axke)

219930 INFIANNNIDAUIUUINLITATIN Y NFRLE I UARANHAsE I esan U i lag Equation 1

Ax[.l.dx rm x ZL(PG")
v (1)

Do

TngArnisdmasuasansuzatnizsruuiusaaeslasanissninanaesssissssudunendayaniain
Specification 1asg1insninsziae/lu Definitive Design Brake System #aslasenissalninansassfmassuiu T

Aaa ki lun1sANUIAY Tablel

Table 1 The Calculation on parameter data of railway brake system

Parking Brake force per brake disc 28500 N
Mean Radius of brake disc 271 mm
Vehicle Mass AWO0 116,400 Kg
Rotating Mass 5,820 Kg
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p disc brake 0.3
Number of parking brake 12
Wheel Diameter 830 mm
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Rg= mxgxsin@ =mxgxtanQ =m x g xi 2)

Fig. 1 Free body diagram of gradient resistance
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Equation 3 sasalufl

MRot
R, = Mx 0 x (HT) 3)
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Equation 4 Aasalylil
R=Rg+ R, + R, ()

PRSI LIARRUYRIID WY (Tractive Effort)
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TE-R-F,=Wx O (5)

TnawssdipaauaasiasenissnlWinansaassfmsssugnuisaantily 2 Tuuama Low Acceleration Mode
Wulualdd115u Operation luaniunisnfini waz High Acceleration Mode @ailulunafn ld@msudiinaay
sn i lunstignian iudasyaiszyatlu Definitive design Traction Performance #a<lasanislneiseaziden

AN Table 2

Table 2 Tractive effort of normal and high acceleration mode

Tractive Effort per motor Tractive Effort per motor
Normal Mode High Acceleration Mode
AWO0 = 19.1 kN AWQ = 22.1 kN
AW1 = 20.6 kN AW1 =23.7 kN
AW2 = 26.9 kN AW2 = 30.9 kN
AW3 = 28.6 kN AW3 = 31.4 kN
AW4 = 31.4 kN AW4 = Not applicable
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1. Mainline A1NN138139aWLIHAMNAIAFU Gradient gagaagLiFinnianiil PP13 uenfauwi - PP14

2AA9N9 TR 0.8% 119 487 1A3 Tnenenteyaa I NLULLNUEIA U DIRATY Y1 0I89N193941AN (Signaling

Scheme Plan Drawing Mainline) Tnafifunisuazdayan Fig. 2
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2. Depot AMNN198199aNLFHANAIATY Gradient 8g#1LF1at South Chord Line HAN 3.2% €119 167
\NAT WAZLIFLI0L North Chord Line HAN 2.6% €14 205 wm7 Inenandeyaainuuuunukianiuenifdoyoinaes

AutMaN1ngs (Signaling Scheme Plan Drawing Depot) 184tAsan1slasianunisuazdayans Fig. 3 uaz Fig. 4
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Gradient 3.2% at Km 1+764 to 14931

Fig. 4 Curve and Gradient Southbound Track Khlong Bang Phai Depot
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Fig. 5 The Parking brake force compared with resistance force at different area
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Fig. 6 Maximum gradient while towing with normal and high acceleration mode
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