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Coordination passenger flow control model for metro under sudden
large passenger flow

FENG Shumin, CHEN Yong, XIN Mengwei

(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To study the safety management of the sudden large passenger flow in metro stations, this paper focuses
on the metro station evacuation and its strategy improvement under high imbalance between demand and supply. To
relieve the stress of the sudden large passenger flow during metro system’ s operation, a multi-station coordination
control method is proposed. The reasons for large passenger flow mainly include holiday period, large-scale events,
severe weather, and metro facilities faults. Based on the formation mechanism of large passenger flow, a
coordinated current limiting control model was established to minimize the passenger loss delays and maximize the
interval load rate, which can provide quantized basis for flow-control management. Finally, through the example
analysis, the controlled flow rate and the number of stranded passengers before and after control were compared,
and the effectiveness and reliability of the model were verified.

Keywords: urban rail transit; sudden large passenger flow; the formation mechanism; passenger flow control;

coordinated passenger-flow-limiting control model
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Fig.1 Passenger flow accumulation process
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Fig.2  Coordinated passenger — flow limit diagram
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Fig.3 Idea of model building
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Tab.1 Inbound traffic flow at every period

e Syt BEE s B i/ (-5 min 1)
1 2 3 4 5 6 7 8 9 10 11 12
1 583 632 579 619 589 560 551 301 488 399 439 410
2 283 317 359 273 284 266 319 215 267 181 179 139
3 257 245 243 251 239 265 285 259 247 261 243 219
4 375 379 322 357 357 355 393 288 349 233 246 249
5 335 481 507 530 507 444 380 441 402 369 361 269
6 381 339 489 386 355 403 376 452 433 441 349 309
7 197 217 220 279 252 242 149 314 311 205 162 211
8 133 134 148 164 180 173 202 201 178 182 134 147
9 118 175 165 151 167 139 185 162 146 144 149 135
10 93 99 124 110 106 107 102 91 97 127 91 71
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Tab.2  Station$ contribution to the interval during a certain period

S B i R ARk j %K) ) TTRRR %

1 2 3 4 5 6 7 8 9

0.95 0.8 0.75 0.55 0.35 0.25 0.15 0.05
2 0 1 0.98 0.9 0.8 0.6 0.3 0.1 0.04

3 0 0 1 0.97 0.87 0.7 0.5 0.2 0.1

4 0 0 0 1 0.9 0.65 0.35 0.1 O
5 0 0 0 0 1 0.88 0.6 0.4 0.1
6 0 0 0 0 0 1 0.85 0.65 0.15

7 0 0 0 0 0 0 1 0.85 0.61
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Tab.3 Parameters of the model
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Tab.4  The controlled flow rate at stations at every period under

current-limiting

Tk oyt BEE R %

Bk

1 2 3 4 5 6 7 8 9 10 11 12
T
2 - - - - - - - - - - - -
3 - - - - 11 15 38 - - - - -
4 - 16 - - - - - - - - - -
5 - - 49 48 50 50 50 36 37 - - -
6 - - 21. 27 27 35 36 50 50 50 29 -
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Tab.5  The controlled flow rate at stations at every period
without current-limiting
-~ I B %
vk
1 2 3 4 5 6 7 8 9 10 11 12
5 - 28 39 49 52 53 61 29 29 - - -
6 - - 27 31 31 38 56 58 54 30 30 4
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Tab.6 Comparison of detained passenger’ s number under coordinated current limit and actual current limit
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ol 1 2 3 4 5 6 8 9 10 11 12 A B
149
1 - - - - - - - - - +149
(0)
2 - - - - - - - - - - - 0
27 125
3 - - - - - - - - +195
(0) (0)
61
4 - - - - - - - - - +61
(0)
5 0 250 378 442 443 307 268 62 151
(136)  (250) (378) (466) (481) (520) (284) (197) (0)
6 103 131 133 186 206 381 411 223 0 0 414
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