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Abstract

Against the background of vehicle continuous lane-changing conflicts and safety risks caused by the
excessively small distance between the mainline co-directional merging point and adjacent exits in
expressway reconstruction and expansion, this study takes the Reconstruction and Expansion Pro-
ject of the Heyuan Reshui to Huizhou Pingnan Section of the Changchun-Shenzhen National Express-
way as the research context, selecting the Sijiaolou Interchange and Mabei Interchange as research
objects to investigate the traffic organization of co-directional divergence and adjacent exits in re-
construction and expansion projects. Based on the VISSIM microscopic simulation platform, a sim-
ulation scenario incorporating road geometric parameters, traffic flow characteristics, and driving
behavior models was constructed. Combined with the SSAM (Surrogate Safety Assessment Model)
conflict analysis software, the impact of various traffic organization schemes on traffic efficiency
and safety was systematically evaluated. The research results show that: Prohibiting vehicles on the
left mainline from exiting at the adjacent exit can significantly reduce the conflict rate and delay
rate, but it requires mandatory advance lane changes for vehicles. When allowing small vehicles on
the left mainline to exit, shortening the length of the guide line can optimize performance. Specifi-
cally, after shortening the guide line by 400~600 meters, the downward trend of the delay rate and
conflict rate tends to stabilize. The traffic efficiency loss and safety risks in sections with excessively
small merging point-exit distances are significantly higher than those in sections with larger dis-
tances. The research findings reveal the collaborative optimization mechanism between guide line
length and vehicle control strategies, providing new insights for traffic organization in similar bot-
tleneck sections of reconstruction and expansion projects.
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Figure 1. Simulation experimental flow
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Table 1. Traffic volume in all directions

* 1 HE&RAEAXEE

75 IF] 25 {H (pcu/h) 2 %6t (veh/h)
POK—FH 7066 5654
PR —DY i HE 958 833
PR HIK 6302 4962
PR — JBR B 350 304
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Figure 2. Traffic conflict threshold setting
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Table 3. The delay rate of the exit section of the Sijiaolou interchange in 2046
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THE— 150.469 33.874
TR 192.357 43.304
HE= 185.925 41.856
TN 178.236 40.125
TI&ET 174.114 39.197
VIE YA 166.641 37.515
GE o 165.144 37.178
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Figure 3. The delay rate of the exit section of the Sijiaolou interchange in 2046
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Table 4. The delay rate of the exit section of the Mabei interchange in 2046
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THE— 4.69 3.234
& 4.60 2.788
HE= 421 2.276
T &N 4.37 2.132
=i 471 2.093
Ti &N 472 1.927
E 5.01 1.891
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Figure 4. The delay rate of the exit section of the Mabei interchange in 2046
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Table 5. The conflict rate of the exit section of the Sijiaolou interchange in 2046
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&L 1816 0.0639
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Figure 5. The conflict rate of the exit section of the Sijiaolou interchange in 2046
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Table 6. The conflict rate of the exit section of the Mabei interchange in 2046
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& 294 0.0338
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T &N 249 0.0231
Wik il 261 0.0220
VIE YA 277 0.0215
GE o 285 0.0204
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