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2+1-route?
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Main objectives

1. determining the optimal length of a 
passing section

= optimization problem

▫ Necessary length for dissolving (all) 
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▫ Necessary length for dissolving (all) 
platoons

vs.

▫ Maximum length with regard to platooning
at the opposite direction

Layout of 2+1-routes in Germany - New findings



Main objectives

2. minimum length for traffic safety reasons
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Empirical investigations

• Observations by video
• Speed measurements by radar
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Data base

• 15 passing section at 6 routes

6

• > 3.000 speed measurements of free-flow 
vehicles (passing & feeder sections)

• 111 intervals by 30 minutes observed by video 
(55,5 h)
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Platooning
• > 3.000 platoons
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Platoon dissolving distance
• ≈ 1.400 times tracing the relevant vehicle for 

dissolving a platoon

Box-Whisker-Plot (Max, 85%-, 50%-, 15%-Quantil, Min)
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Required length

y = 2,2374x

y = 2,2374x - 595,86
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• Quality standard „not dissolved platoons“

not dissolved platoons  0% 2% - - - 4% · · ·
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y = 2,2374x - 1191,7
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Maximum length

• 15 % of all platoons of 7 veh,
but only 5 % of all platoons
> 900 m dissolving distance
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• only < 5 % of all platoons > 7 veh

• Share of platoons > 35 %,
> 7 veh in a platoon must be expected!



Maximum length

• correlation between

▫ the share of platoons,

▫ the traffic volume,

▫ HGV-share and
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▫ HGV-share and

▫ the length of the feeder section

• several shorter sections for higher HGV-
rates



Minimum length

• Safety criteria

▫ crossing ghost island
▫ observed conflicts while lane changing on the last 200 m

▫ share of driving faster than the permitted speed
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▫ share of driving faster than the permitted speed
▫ dispersion of speeds
▫ frequency of speeding (V>130 km/h) 



Changing from the passing to 
the right lane 

• ≈ 10.000 manoeuvres from end to end

▫ ≈ 2.400 on the last 200 m
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▫ ≈ 2.400 on the last 200 m
(incl. crossing ghost island)

� ≈ 180 crossing ghost island
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Changing from the passing to 
the right lane at the end

y = 0,1119x

R2 = 0,7657
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Minimum length

• share of vehicles changing from the 
passing to the right lane on the last 
200 m [%] depends on

▫ length of passing section[m]
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▫ length of passing section[m]

▫ traffic volume [veh per h and direction]

▫ position [1, 2, … n]



Optimal lenght
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The new 2+1-cross-section
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Junctions at 2+1-routes

• Accident data from a previous study
• lowest ACR: partially grade separated 

junctions
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Thank you for your attention!
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