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Ramp Metering Strategy for Urban Expressway
Based on Breakdown Probability
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Abstract: To release and solve traffic jam on expressway, it is necessary to investigate the ramp mete-
ring strategy of expressway. Current specification and field data were used to build the VISSIM simulation
model. The breakdown probability models of expressway ramp were established by microscopic traffic sim-
ulation, and a ramp metering strategy based on breakdown probability model was put forward. According
to the mainstream and ramp volume, the breakdown probability was predicted. If the probability is higher
than the threshold, the metering system turns on, and the on-ramp metering rate and cycle time are calcu-
lated. Compared with a ramp without metering strategy, the breakdown probability reduced to about 0. 1,
while the speed of mainstream increased by about 20 %.
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Fig. 1  Diagram of vehicle timing line
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Fig. 2 Distribution of vehicle speed
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Tab. 1 Pauta criterion result
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Fig. 4 Traffic simulation flow chart
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Fig. 6 Graph of main stream volume,
ramp volume and breakdown possibility
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Tab.4 Parameters for BPB ramp metering

p=—17. 14+ 7.734Qm +28.27Q; — 1. 053Q% — 7. 66QmQ; —
WIEWR 22.21Q% +0.003 9Q% —0.129 1Q2 +5. 222 QuQ +6.792Q¢ +
B RE 0.098 8Q4Qr — 0. 150 9Q4 Q2 — 1. 058Qwm Q% — 0. 587 84!
(0< Qun<57,0<Q <1.9

NN

NS MaxRp = 36. 27Q% — 40. 67Qum + 11. 95
i B P 7
R ES0 K, =0.5.K; =0.5

R S 3 20 s

ARSCHER 2 PR T 0. D FL P ERiE: 2
F LR a0 HAS TR I T O A 3 R A S g R
WS (40 B8 AE 6 5 I DA i LA B )

D TH—F L. BFELE 4 500 §5/
b Xf b SR 45 45 1 SR e L TG fE 5 1l BPB {5 5
5 1) S s 0 52 38 B (6 5) 8 TR R A R B A BT
L& 10.

WA 10,BPB 55 # il T 1A i it 5 (5 5
P 0 A i I R AR i DC 5 54581 T 1A i
/DT 5 300 4/ h ASRE T LT K. AH EE DC fF %
il BPB {5 54 il RE % 5 4 5 | 3 4290 5

x5 hERBESEHARMILE

Tab.5 Volume comparison under medium volume
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