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Optimization of Brake Holding Control Logic
for Urban Rail Transit Train

TANG Hu, CHEN Xu, JIANG Teng, WANG Lu,
DAI Zhongmei

Abstract Objective; After urban rail transit train applying
normal braking during entry and parking at station or on large
gradient ramp, the problem of train start-up delay due to abnor-
mal brake release occurs, thus it is necessary to study the opti-
mization of train brake holding control logic. Method; By ana-
lyzing the design principle of train holding brake, the reason
for the magnitude of braking force applied and the control logic
of braking application/release are analyzed emphatically. The
specific errors during design that cause brake holding are identi-
fied, and the design optimization of faulty train brake holding
is conducted. Result & Conclusion: Design principle of set-
ting brake holding force at 45% of maximum full service bra-
king force is proposed, as well as the logic control method of

braking application/release according to specific projects. The
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logic of releasing the held brake is changed from the condition
of train non-zero speed to 2 seconds after train traction estab-
lishment, solving the problem of train abnormal brake release
after normal parking braking application.

Key words urban rail transit; train; station entry and park-
ing; brake holding; control logic
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Fig.1 Calculation model of train brake holding force

S=114C/0 =1.14 C/i (2)
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Tab.1 Recommended minimum level of brake holding

corresponding to different ramp gradients
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5 4.38 10 15.98 2.28
10 8.76 15 8.00 1.71
15 13.14 20 1.52 1.52
20 17.52 25 5.33 1.43
25 21.90 30 4.00 1.37
30 26.28 35 3.20 1.33
35 30. 66 40 2.66 1.30
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60 52.56 65 1.33 1.24
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Tab. 2  Brake holding level corresponding to different

ramp gradients and its relation with the maxi-

mum number of air brake bogies that can be re-

moved
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Fig.2 Control logic of train brake holding
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Fig.3 Control logic of train brake holding release
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