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Abstract

Aiming at the reconstruction and expansion projects of extra-multi-lane expressways with ten or
more lanes, the safety risks of weaving sections of interchanges with small spacing are prominent,
but the current specifications lack targeted guidance. This study focuses on the safety characteris-
tics and design methods of such complex interchange weaving areas. Based on the reconstruction
and expansion project of Shenshan West Expressway in Guangdong Province, theoretical calcula-
tions, actual traffic observations and VISSIM simulation analysis are carried out. Combined with the
actual traffic volume, vehicle type ratio and field-calibrated simulation parameters of the project,
the traffic behaviors under different traffic conditions, lane combinations and weaving lengths are
studied. By analyzing the correlation between weaving area length, traffic volume and weaving ra-
tio, it is found that the minimum length of the weaving area connected by auxiliary lanes should
reach 600 m under the secondary service level of the main line. For ten-lane expressways, when the
service level of the main line drops below the secondary level, the number of auxiliary lanes should
be increased to 2, and a special check on the length of the weaving area is required. For expressways
with twelve or more bidirectional lanes, when using collector-distributor lanes for connection, the
number of collector-distributor lanes should not be less than 2.
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Table 1. Calculation conditions for throughput of interchange weaving sections
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Figure 1. Predicted traffic volume of Kengzi hub - Kengzi interchange
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Table 2. Predicted traffic composition of Shenzhen-Shanwei west expressway
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Table 3. Summary of verification results for interleaved zone length analysis
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Figure 2. Simulation modeling of interleaved area
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Figure 3. Observation result of interchange interval interleaving section
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Figure 4. Effect of video stitching and lane calibration for observation
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Table 5. Comparison of default values and calibration values for parameters
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Figure S. Comparison of conflict analysis results for different traffic volume interweaving lengths
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Figure 6. Comparison of lane-changing analysis results for different traffic volume interweaving lengths
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Figure 7. Comparison of hundred-vehicle-kilometer delay under different traffic volume interweaving lengths
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Figure 8. Comparison of service levels for different traffic volume interweaving lengths
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