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A Study on Lane Operation Strategies
to Improve Traffic Speed at Tunnel Entrances
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Abstract

On freeways with two lanes in each direction, the lanes are operated as a passing lane and a travel
lane. In sections with many heavy vehicles, substantial delays occur when relatively slow heavy vehicles
attempt to overtake on the uphill approaches to tunnel entrances. This study proposes a strategy to
minimize lane changes in these uphill approach segments to reduce such delays. To this end, we selected a
real-world tunnel-approach segment that experiences recurrent delay, developed scenarios based on traffic
volume and the proportion of heavy vehicles, and analyzed each scenario using the microscopic traffic
simulation software VISSIM. The results indicate that, for short segments of 100 m, prohibiting lane
changes has little effect on average travel speed. By contrast, for kilometer-scale segments, as the controlled
segment length increased in 1-km increments—from 570 m (average speed 84.076 kmv/h) up to 8,570 m
(average speed 96.23 km/h)—the average speed rose by 12.154 km/h. Therefore, for repeated uphill
tunnel-approach segments, actively adjusting the length of continuous solid white lane lines (lane-change
prohibition) to minimize overtaking between passenger cars and heavy vehicles should be considered as an
effective measure to reduce overall delay.
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[Fig. 1] Simulation Analysis Method
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[Fig. 3] Analysis of Traffic Speed in Relation to Traffic Volume and Lane Changes

XHEEE YRl MAMAM XM M ZO0|E ZMSIRACE A2 2M2 &d UsH, A
2 Hg 2 Hwsto HE TYRol HMXHd Zolo] HEHES H|w - 2MSHRACt
; -
- 8.7km o 24km
(1% 2] A[Z20[d HEXF 7=
[Fig. 2] Establishment of Simulation Network
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[Fig. 4] Analysis of Traffic Speed in Relation to Percentage of Vehicle Type and Lane Changes
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[Table 5] Scenario Analysis Results(long-distance section)
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[Fig. 5] Analysis of Traffic Speed in Relation to Vehicle Type and Lane Changes
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