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Signal cycle model for minimum delay at
oversaturated isolated intersection
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Abstract: The existing signal timing methods for isolated intersection are mainly suitable for low saturation traffic state.
Taking oversaturated traffic state as the research object, we develop a mathematical model between the signal cycle and the
delay by analyzing the arrival-departure rule of vehicles at signalized intersection entrance with the deterministic theory.
Then, the signal cycle formula at isolated intersection is deduced for minimal delay. Taking a four-phase intersection
for example, we plot the changing curves between the signal cycle and delay; and the optimal signal cycles are found
respectively for the three oversaturated traffic conditions that have different flow ratios. Finally, the delay under each
traffic flow ratios was obtained by using VISSIM micro-simulation software. The simulated result shows that the delay
from theoretical calculation coincides well with that of simulation under different flow ratios, validating the accuracy and
rationality of the model. This provides a theoretical basis for solving signal timing problem at oversaturated intersection.
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4 S5t 5 5 BB E(Numerical example

analysis and simulated verification)
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Table 1 Known data in different flow ratios
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Table 2 Expressions between delay and cycle
in different flow ratios
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Fig. 2 Relationship of average delay and signal cycle
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in different flow ratios
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Fig. 3 Geometry conditions of intersection
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Table 4 Traffic volume and simulation parameters
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Fig. 4 Design of signal phases and sequences
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Fig. 5 Comparison between simulation delay and theoretical

delay under different flow ratios
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