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Abstract

In response to the “Several Opinions on Further Strengthening the Management of Urban Planning
and Construction” issued by the State Council in 2016, it is considered to gradually open up the
completed residential communities. At the T-shaped intersections and cross intersections formed
after the opening of the community, signal lights are added, and adjacent intersections are dy-
namically coordinated and phase controlled, so as to optimize the road network structure, im-
prove road capacity, and improve traffic conditions. Based on the existing data, the correlation
coefficient matrix is established according to the screening of typical indicators. From the initial
six initial indicators, the vehicle time delay and capacity are selected as the best evaluation indi-
cators, and the evaluation index system is established. By analyzing the influence of community
opening on the traffic volume, signal lamp cycle duration, phase difference, green signal ratio, and
the amount of dissipation during red, yellow, and green light periods, a dual-objective dynamic
optimization model of the adjacent signalized intersection control system is established. Taking
time delay as the main objective and total dissipation as the secondary objective, the model is solved
based on the layered sequence method. Taking the medium-sized communities in Class B cities as
the research objects, the actual capacity calculation model is established. Through the establishment
of the Greenshields speed-density relationship model, the free flow speeds of different road sections
and different structures are obtained before and after the opening, and it is known that the effect of
the opening of the district is related to the structure of the district, the surrounding road structure
and the traffic flow. By improving the calculation formula of vehicle flow in the vehicle traffic model,
for each type of community, the time delay and traffic capacity before and after opening are quanti-
tatively compared. The results show that the opening of small communities has a negative effect
on the surrounding roads, while the medium and large communities have a positive effect on the
surrounding roads. The traffic capacity of the Erchakou open community is 1.24% higher than that
of the closed community, with an average of 24 more vehicles per hour. Using the parameters of a
certain community in reality, the model is verified, and the verification results are consistent with
the theoretical values, indicating that the model is feasible.
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Table 1. The number of different vehicle types passed at this point in time
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Table 2. Main road average speed classification table
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Figure 1. Error analysis diagram
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Table 3. Questionnaire survey results of road traffic indicators
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Table 4. Main road average speed classification table
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Table 6. Index calculation results before and after the opening of each community
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Table 7. Parameter data applicable to the short circuit
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Table 8. Static properties of road segments
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Figure 3. (A) Open three forks; (B) Open four forks
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Table 9. Index calculation results of different models of open Sanchakou
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Table 10. The calculation results of the different models of the open four forks
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Figure 4. Cell location map
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