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Abstract

This study aims to design and evaluate the implementation of directional lanes to preemptively di-
vert upstream traffic at nodes, thereby reducing weaving conflicts caused by lane changes. Initially,
the characteristics of vehicle diversion behavior at the starting point of directional lanes are ana-
lyzed. By understanding drivers’ cognitive judgments of directional lane signage, the optimal location
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for directional lanes within the traffic diversion area is determined. Subsequently, a cellular autom-
aton model of the merging area is developed based on the traffic operation characteristics of the
merging zone. This model is used to analyze the traffic conditions of different lanes and calculate
the appropriate distance of directional lanes from the upstream merging area. Finally, VISSIM sim-
ulation software is employed to simulate whether a directional lane should be set up in a specific
weaving section. The simulation results indicate that, compared to sections without directional
lanes, those with directional lanes experience a 13% increase in vehicle speed, a 69% reduction in
vehicle delay, and a 93% decrease in the number of vehicle stops. These findings demonstrate that
directional lanes effectively prevent the formation of weaving zones and play a significant role in
enhancing road traffic safety.
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Table 1. Traffic operational influences
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Figure 1. Directional vehicle diversion schematic
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Figure 2. Traffic signs visual recognition and operation chart for drivers
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Table 2. Table of correction factors for textual complexity
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Figure 3. Directional lanes are set downstream of the river zone
3. EEEEREEARX T
R AR ARSI I B, XAl T BOE R X A & T A )T IS AT R A PR AIG, [ R
AT BT R
3.1. EREXZEEITHE
[EETILEERAERT, ELm MU ZETE R AH ST W48 2 SR Al R . XA
FIAEAS IR BRI JC IR, U B AU 22 T8 ) o A [ T4 Al AR T8 22 e MUAH AR 423, IX AL
PN ZE T8 18 AR AT, 1B 2R A B B A I IS AT IR L= A2 5
2 E R B ORI, ) AR SO 2% o 2 I YN 00 R I T) A eV B 3 R VN TR B
XA ] e 2 R IR HIPE N ZE (77 O N LR RAMUZETE, HEEAEZEFEAGRERI S XFTH
S B PR MU T AT TE 2R IR W18 1T, SECEREE X N 4231 24 4738 5K T B

ZERIT I
>
) ) N o S ) Sy o
|l ] ] 1 =]
] e =] ]

Figure 4. Schematic diagram of vehicle operation in the merging area
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Figure 5. Sketch of the merging zone model
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Figure 6. Satellite picture of Pukou Avenue-Nanjing Yingtian Street Tunnel
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Table 4. Comparison of simulation effects before and after directional lanes on road sections
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